BOI DUONG HOC SINH GIOI MON TOAN 7

Chuyén dé 1: CAC DANG TOAN
VA PHUONG PHAP CHUNG MINH CHIA HET
A. LY THUYET CAN NHO

binh nghia: Cho hai s6 tw nhién @ vab, trong déb = 0. Tandi a chia hét cho b néu
ton tai s6 tw nhién g sao cho a = bg. Khi d6 ta con noéi: @ la boi caa b, hoic b la
uwdccua a .

Céc tinh chat chung

1) Bat ¢t s6 nao khéac 0 cling chia hét cho chinh n6

2) Tinh chat bac cau: néu a chia hét cho b va b chia hét cho ¢ thi a chia hét cho C.
3) S6 0 chia hét cho moi s b khac 0

4) Bat cr sd nao ciing chia hét cho 1

5) Tinh chat chia hét cia mot tong va hiéu

Néu a vab cung chia hét cho mthi a + b chiahétcho m, a —b chia hét cho m.

Hé qua: Néu tong cua hai s6 chia hét cho m va mot trong hai s6 ay chia hét cho m
thi s& con lai cting chia hét cho m.

6) Néu mot trong hai s6 @ va b chia hét cho m, s6 kia khong chia hét cho m thi
a + bkhodngchiahétchom,a — b khong chia hét cho m

7) Tinh chat chia hét cua mét tich

Néu moét thira s6 cua tich chia hét cho m thi tich chia hét cho m
8) Néu a chia hétcho mvab chia hétcho n thi ab chia hét cho mn

Hé qua: Néu a chia hét cho b thi @' chia hét cho b"
Mot s6 dau hiéu chia hét

bat A=aa ,..aaa, Vol aa ;

IEEREE

a,;a;a, la cac chir s6. Khi do ta c6 cac dau hiéu

chia hét nhu sau:

eAi2 a2 < a, €{0,2468) eAi3 <« (a, +a, +...+a , +a i3,
eAid S aga 4 A5 <a i5wa, € {05},
eA:8 - aaa :8 A9 & (ao +a, +....+a +an)59.

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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eAill e |(a, +a, +..) — (3, +3, +...)[i1L. eAi25 & aa 125

eA:125 s aaa, 125

Céc bai tap
Bai 1: Chitng minh rang:
a) ab +baill b) ab —ba:i9 (a >b)
C) abcabc:7,11,13
Loi giai

a) Taco: ab +ba =10a +b +10b +1 =11 + 1111
b) Tacd: ab —ba = (10a +b) — (10b +a) = % — 9 :9
¢) Ta co: abcabc = abc.1001 = abc.7.11.13:7,11,13
Bai 2: Chitng minh rang:
a) (n +10)(n +15):2 b) n(h+)( +2):23
¢) n° +n +1 khéng chia hét cho 4,25
Loi giai
a) Taco:Néu N lasdléthin +15:2
Né&u n 1a s6 chan thi n + 10:2, Nhu vay véi moi n la sd ty nhién thi (n +10)(n +15)52
b) Ta c6: Vi n(n+1)(n+2) 1a 3 s5 tw nhién lién tiép nén sé c6 1 s§ chia hét cho 2, 1
s6 chia hét cho 3

c) Tacé: n(h+1D+1 l1a1s6 lé nén khong chia hét cho 4,2 va cé chix s6 tan cling
khac 0 va 5

Bai 3: Chitng minh rang:
a) (N +3)(n +6):2 b) n? +n + 6 khong chia hét cho 5
C) aaabbb:37

Loi giai

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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a) Taco: Néu N lasgchanthin 4+ 6:2

N&u N 1¢ thi n + 32, Nhu vay véi moi N 12 s8 tu nhién thi (n+3)(n +6):2

b) Tac6: n° +n+6=n(n-+1)+6, vi n(n +1) latich hai s& tw nhién lién tiép nén chi
c6 chi sé tan cung la: 0, 2, 6, do do n(n +1) +6 sé co tan cung la 6, 8, 2 nén khong

chia hét cho 5.

c) Ta co: aaabbb = aaa000 + bbb = a.11100 +b.111 = a.300.37 + b.3.37 chia hét cho 37

Bai 4: Chitng minh rang:

a) aaa:a b) ab@ +b):2 ¢) abc — cha:99
Loi giai

a) Taco: aaa = a.111 = a.3.37 chia hét cho a va chia hét cho 37

b) Ta co: Vi ab la hai sd tw nhién nén ab c6 cac TH sau:

TH1: ab cung tinh chan lé thia + b 12158 chan nhw vay a + b chia hét cho 2

TH2: a + b khéc tinh chan 1é thi 1 trong 2 s6 phai c6 1 s6 chan khi d6 s& &6 chia hét
cho 2

¢) Ta cé: abc —cha = 100a +10b + ¢ — (100c +10b +a) = 9% — 99 = 99 (a — ¢ )99
Bai 5:
Chéng minh ring: ab + 8ba:9
Loi giai
Ta c6: ab + 8ba = 10a +b + 8(10b +a) = 18a + 180 = 18(a +b):9
Bai 6:
Cho a,b € N. Chtng minh riang: (4a +b):5 < (@ +4b):5
Loi giai
Taco (4a +b):5 = 4(4a +b):5 = (16a + 40):5 = 152 +(a + 40):5 = (a + 4b):5 (dpcm|

Bai 7:

Chtng minh rang s& c6 dang abcabe ludn chia hét cho 11

Loi giai

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Ta c6: abcabc = a.10° +b.10* +¢.10° +b.10 +¢ =a.10° (10° +1) +b.10(10° +1) + ¢ (10° +1)
= (10° + 1)(a.10% +b.10 + ¢} = 1001 (.107 +b.10 + ¢} = 11.91abc 11
Bai 8:
Tim N 1as8 ty nhién dé A= (n +5)(n +6):6n
Loi giai
Tac6: A=12n+n(n —1)+30, d& Ai6n =n(n —1)+30i6n
Ta c6: n(n —1)in =30in =n €U (30) = {1,2,35,6,10,15,30}
van(n-1):6=n(n—1):3=n € {1,36,10,15,30}
Thit vao ta thay n €{1310,30} thoa man yéu cau dau bai
Bai 9:
Chitng minh réng 3a + 2v:17 khi va chi khi 10a +bi17 (a,b € Z) va nguoc lai ¢6
dtng khong?
Loi giai

®3a +2pi17 = 10a + b:17
Taco: 3a + 2b:17

= 9.(3a+ 20)17 = 27a + 18017 = (17a +170) +(10a +b )17 = 10a +b:17

®10a +b:l17 = 3a + 2b:17
Taco: 10a +b:17 :>2(10a +b)§17 =20a+2:17=17a +3a +2:17 = 3a + :17

Bai 10:
Chtng minh rang:
a) N&U ab + cd 11 thi abcd 11
b) Cho abc — deg:7 chitng minh rang abc deg: 7
Loi giai
a) That vy abed = 100ab +cd = 99ab +[ab +cd ), chia hét cho 11.

b) Ta cb abc deg = 1000abc + deg = 1001abc — (abc — deg)

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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MA abc — deg:7 VA 1001:7 NEN abc deg:7
Bai 11:
a) Ching minh ring néu ab = 2cd Vi a,b,c,d 12 cac chit s6 khac 0 thi abed chia hét
cho 67.
b) Cho s6 abc chia hét cho 27. Chiing minh ring bea chia hét cho 27
Loi giai
a) Taco ab = 2cd VA abcd = ab.100 + cd = 2¢d.100 + cd = cd.201 = cd.67.3
Vay abcd chia hét cho 67.

b) Ta cé abci27 = abc0:27 = 1000a +bc0:27 = 999 +a +bc0:27 = 27.37a + bca :27

Do 27.37a:27 Nén bca:27.

Bai 12: Chitng minh ring

a) abc deg:i23,29 NU abc — 2.deg

b) N&U @b + cd + eg)i11 thi abcdegi11

Loi giai

a) Taco: abc deg = 1000abc + deg = 1000.2deg + deg = 2001deg = deg.23.29.3

b) Ta cd : abc deg = 10000.ab + 100cd + eg = 9999ab + 99cd + (ab + cd + eg):1l
Bai 13:
a) Cho abc + deg:37 chitng minh rang abc deg:37
b) Né&u abcd ;99 thi ab + cd (99
Loi giai
a) Ta cO: abc deg = 1000abc + deg = 999abc + (abc + deg):37
b) Ta co: abed = 100ab +cd = 99ab + (ab +cd 199 b +cd 9
Bai 14:
Chéng minh rang néu abcd :101 thi ab — cd :101

Loi giai

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Ta c6: abod 101 = 100ab - cd — 101ab —ab +cd — 10L.ab — (ab —cd 101 = ab - cd 101
Bai 15:
Chitng minh rdng néu a — 11 + 3¢i17 thi 2a —5b +6¢i17 (a,b,c € Z)
Loi giai
Ta c6: @ — 11 +3¢i17 = 22 — 220 + 60117 = (22 — 50 + 6¢) — 17017 = 22 — 50 + 6¢i17
Bai 16: Chitng minh ring
a) abcd 29 thi a + 3b + 9¢ + 27d 29 b) Néu abci21 thia — 2b + 4ci21
Loi giai
a) Ta c6: abcd = 1000a + 100b + 10 +d 129 = 2000a + 200b + 20c -+ 2d ; 29

= 2001a —a + 203b — 3b + 29¢c — 9¢c + 29d — 27d :29

:>(2001a+203b +29c+29d)—(a+3b+9c+27d)529
=a+3h+9%+27d:29

b) Ta c6: abc:21 = 100a + 100 +c¢:21 = 4(100a +10b +¢):21

=(a—2+4c)+(39% +420):21 = (a— 2D +4c) + 21(1% + 2):21 = (a — 2 + 4c) 21
Bai 17;

Chng minh rang néu ab + cd +eg chia hét cho 11 thi abc deg chia hét cho 11.

Loi giai

Ta c abc deg — 10000ab + 100.cd +eg — 9999:ab + 99<d +(a_b +od +(5) chia hét cho 11
Bai 18:
Véi ab 1a cac s6 nguyén, ching to rang: a + 4b:13 khi va chi khi 10a + b:13
Loi giai
Ta c6: a + 4bi13 =10.(a +4)i13 (1)
Lai c6: 10(a +4b) = 10a + 40b = 10a +b + 3%
Ma 39a:13 (2).

T (1) va(2) = 10a +b:13.

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Bai 19:
Tim chit s6 a biét rang 20a20a20a chia hét cho 7

Loi giai

Ta c6 n = 20a20a20a — 20a20a.1000 = (ﬂ.looo + ﬁ) 1000 + 208 = 1001.208.1000 + 208

Theo d4u bai N chia hét cho 7 , ma 1001 chia hét cho 7 nén 20a chia hét cho 7
Ta c6 20a = 196 + (4 +a) chiahétcho 7 néna + 4 chiahétcho 7

Vay a=3

Bai 20: Chitng minh rang

Cho ba chit s6 khac nhau va khéac 0. Lap tat ca cac so tw nhién cé ba chit s6 gom ca
ba chit s& 4y. Chitng minh rang tong caa ching chia hét cho 6 va 37

Loi giai
Goi ba chix s la a,b,c
Téng cac s6 theo dé bai bing abc +ach +bca +bac + cha +cab = 222(a +b +c)
chia hét cho 6 va 37.
Bai 21:
C6 hai s6 tw nhién X vay nao ma (X +y)(x —y) = 1002 hay khong?
Loi giai
Gia str ton tai cac sO ty nhién X vay
(x +y)(x —y)=1002 (1)
Khong thé xay ra triedong hop trong X vay c6 mot sd chdn, mot s6 1é vi néu xay ra
thi
X+Y vax —y déu lé néntich (X +y)(x —y) 1a s§ I¢, tréi voi (1)

Vay X vay phaicling chan hoic cling lé.

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Khi d6 X+Y va x —y déu chdn nén tich (x +y)(x —y| chia hét cho 4, trong khi d6

1002 khong chia hét cho 4 nén vo li
Vay khong ton tai cac 5§ tw nhién X vay ma (x +y)(x —y) =1002
Bai 22:

Tim s6 tw nhién c6 hai chix s6, sao cho néu viét né tiép sau sd 1999 thi ta dwoc mot
so chia hét cho 37

Loi giai

Goi s8 phai tim la ab

Ta c6 1999%ab:37 = (199900 +a_b)37 = 5402.37 + 26 +ab:37 = 26 +ab 37

Vay ab € {11;48;85}

Bai 23:

Cho N 1asd ty nhién. Chitng minh rang:

a) (N + 10)(n + 15) chia hétcho 2

b) n(n + 1)(n + 2) chia hét cho 2 va cho 3

¢) n(2n+7)(7n +1) chia hét cho 6

Loi giai

a) Néu n las3 ¢ thi n + 15 chia hétcho2nén (n + 10)(n + 15) chia hét cho 2.
b) N&u N 12 s8 chin thi n + 10 chia hét cho2nén (n + 10)(n + 15) chia hét cho 2.
¢) Trong 2s6 N va 7n + 1 phai c6 mot s6 chan nén n(2n +1)(7n +1):2

Ma (23] =1 nén ta chi can ching minh n(n +1)(7n +1):3

Xét 3 truong hop:

- Truong hop 1. n = 3k thi n2n +1D)(7n +1) = 3k(6k + 1) (2 +1):3

-Truonghop 2: n =3k +1 thi2n+7=6k +9):3=n2n+7)("n +1): 3

- Truong hop 3: n = 3k + 2 thi 7n +1=(K +15):3=n(n +7)(7n +1): 3

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Tur 3 trudng hop trén suy ra n(2n +7)(7n +1) chia hét cho 6.
Bai 24:
Tim tat ca cac chi¥ s6 x, y sao cho 2019xy chia hétcho ca 2, 3vas.
Lai giai
Tim tat ca cac chir sd x, y sao cho 2019xy chia hét choca 2, 3vab.
Ta co 2019xy chiahétchoca2vas =y =0.
Lai ¢6 2019xy :3nén (2+0+1+9+x +0)i3 =(12 + x}i3.
=X G{O; 3 6 9}
Vay (i) < {(00): (50 (5] (5]}
Bai 25:
Cho hai s& nguyén a va b khdng chia hét cho 3, nhung khi chia cho 3 thi c6 cung s6
du: Chitng minh rang: (ab —1)53
Lai giai
Tacs:a=3p+rb=3+r(pgreZr=12) khids
ab—1=(3p+r)(3g+r)—1=3p(3y+r)+r(3p+r)—1=9pq+3pr +3r +r° -1
Néur =1thir’—1=1-1=0:3
Néur=2thir’—1=4—-1=3:3
Vay (ab—1) luén chia hét cho 3,
Bai 26:
Tim s8 tw nhién c6 4 chix s, chia hét cho 5 va cho 27 biét rang hai chit s8 gitta cua
s6 do 1a 97
Loi giai
Goi N la s& phai tim, N phai tan ctng bang 0 hodc 5 va N phai chia hét cho 9. Xét
n =*975 chia hét cho 9 nén * = 6. Thit lai: 6975 khong chia hét cho 27

Xét n = *970 chia hét cho 9 nén * = 2. Thi lai: 2970 chia hét cho 27.

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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S& phai tim 1a 2970
Bai 27:
Hai sd tw nhién @ va 2a déu c6 tong cé&c chit s§ bang k . Chitng minh rang a chia
hét cho 9
Loi giai
Ta biét rang mot s6 va tdng cac chit sd ctia n6 c6 cung s6 du trong phép chia cho 9,
do dd hiéu caa chiing chia hét cho 9.
Nhu vay 2a - k:9 vaa —k:9
Suy ra: (2a—k)—(a—k):9
Do d6 a:i9
Bai 28:
Cho s8 tu nhién ab bang 3 l4n tich cac chit s& ctia nd
a) Chitng minh rang b chia hét cho a
b) Gia stb = ka (keN), chitng minh rang k 1a wéc cta 10
¢) Tim cac s ab noi trén
Loi giai
a) Theo d@ bai: ab = 3ab

= 10a +b = 3ab ()
= 10a +bha:a=b:a

10a + ka = 3aka
b) Do b =ka nén k <10 . Thay b =ka Vvao (1) = 10+k = 3ak )
=10 : k

c)Dok <10 nénk e {1;2;5}

Vi k =1, thay vao (2) : 11 = 3a, loai
Véik =2,thayvao (2): 12=6a=a =2
b=ka=22=4.Tacoab=24=324
Véik =5,thay vao (2): 15=% =a =1
b=ka=51=5.Tacoab=15=3.15.
Dép so: 24 va 15

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Cha y. Céach giai cau ¢ khdong théng qua cau ava b

ab=3ab=10a + b = 3ab= 10a = 3ab — b= 10a = b(3a - 1)

Ta thay 10a chia hét cho3a —1 , ma @ va 3a — 1 nguyén td cung nhau (that vay,
néu a va 3a — 1cung chia hét cho d thi 3a—(3a—1) chiahétchod ,teclaz1:d ,vay
d=1)nén10:3a -1

3a -1 1 2 5 10
3a 2 3 6 11
a Loai 1 2 Loai
b 5 4

bap so: 15 va 24

Bai 29:

Tim s& tu nhién c6 hai chit s3, biét rang s& d6 chia hét cho tich cac chit s& cta nd
Loi giai

Goi sb phai tim la ab , ta co 10a +b i ab (1)

Suyrap :a.Pédth =ka (2) thik < 10 keN)

Thay b =ka Vvao (1)tacO 10a + ka : akb

— 10a‘ka =10k :>ke{1, 2, 5}

Néu k =1 thib=a .Thay vao (1) ta duwgc 11aia’ = 1lla=a=1
Vay ab =11
Néu k =2 thib =2a . Xét cac s6 12, 24, 36, 48 ta c6 cac sO 12, 24, 36 thoa méan dé bai
Né&u k = 5thi b = 5a = ab = 15 thoa man dé bai
Két luan: Co6 5 so thoa méan dé bai la 11, 12, 15, 24, 36
Bai 30:
Tim s6 tu nhién nhé nhat biét rang s8 d6 chia 9 du 5, chia 7 du 4, chia 5 du 3.
Loi giai

Goi sd ti nhién nho nhat thoa man yéu cau dé bai laa

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@




BOI DUONG HOC SINH GIOI MON TOAN 7

Viachia9dubnéna +4:9 =a+4+153:9 = a + 157 ‘9
Viachia7du4néna+3:7 =a+3+154:7 = a+157:7
Viachia5du3néna +2:5=a+2+155:5=a +157: 5
Suy ra a+157¢€ BC (9,5,7)
BCNN (9,5,7) =315
—a 4 157= 315k vianhonhatnénk =1 —a — 158
Vay sé ti nhién nho nhat thoa méan yéu cau dé bai la 15s.
Bai 31:
M6t s6 chia cho 7 dw 3, chia cho 17 dw 12, chia cho 23 du 7. Hoi s6 d6 chia cho 2737
dw bao nhiéu?

Loi giai
Goisoddchola A Theobairatacd: A =7a +3 =170 +12 =23¢c + 7
Mat Khac: A + 39 =7a +3+39=17b + 12 + 39 = 23c + 7 + 39
=7(a+6)=17(b+3)=23(c +2)
Nhuw vay A + 39 dong thoi chia hét cho 7,17 va 23.

Nhung UCLN (7,17,23) = 1= (A+39) : 7,17,23 = A+ 3912737 = A = 2698.

Do 2698 < 2737 Nén A : 2737 ¢0 SO du la 2698.
Bai 32:
Cho s abc:37. Chitng minh rang cab:37
Loi giai
Vi abc:37 nén 100.abc:37 = 10000a + 1000b + 100c 37
~ 100c + 10a +b + 9990a + 999 :37 = cab -+ 37.(270a + 27h):37
= cabi37
Bai 33:
Chtng to rang trong 27 sd tw nhién tly y ludn ton tai hai s& sao cho tdng hoic hiéu
cta chiing chia hét cho 50.

Loi giai

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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TH1: Néu 27 sd tw nhién trén c6 2 sd cé cung sd dw khi chia cho 50 thi hiéu caa
chang chia hét cho 50.

TH2: Néu 27 s0 tw nhién trén khong ¢6 hai s6 nao cé cuing sd du khi chia cho 50

S6 dw khi chia cho 50 gom: 0: 1; 2: ...: 49 chialam 26 nhém:

(0),(1; 49),(2; 48),...(24; 26),(25)
Chia 27 s6 du khac nhau vao 26 nhém trén, ton tai it nhat 2 s6 cing mot nhém.

Suy ra tong cuia chung chia hét cho 50.

Vay trong 27 s6 tw nhién tdy y ludn ton tai hai sd sao cho tong hoac hiéu cuaa
chang chia hét cho 50.

Bai 34:

Cho n = 7a5 + 8h4. Biéta —b = 6. va n:g. Tim ab.
Loi giai

DO n:i9 = 7a5 + 804i9 = 700 + 10a + 5 + 800 -+ 10b + 4:9 = 1509 + 10a + 1009

= 1503+ %+ +6+a+bi9=6+a+bi9=a-+be{312}

+ Vi a +b = 3 thi @b khac tinh chan 1é va a —b = 6 thi &b cling tinh chan lé.

Do d6 khong ton tai ab.

+VGia+b=12 vaa-b=6suyraa=9b=3.

Vay a=9%b=3.

Bai 35:

Cho s8 tu nhién ab bang ba an tich cac chit s& ctia nd, chitng minh rang bia
Loi giai

Taco: ab = 3ab = 10a +b = 3ab = 10a +bia = bia

Bai 36:

Tim s8 tu nhién cé ba chit s& biét rang khi chia s6 d6 cho cac sd 25;28;35 thi duoc

cac so du Ian luot la 4;7;14

Loi giai

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Ta goi x =abc ( 0<a <90 <b;c <9ab;ceN) Iass tw nhién co 3 chi s6 can tim

Theo gia thiét X khi chia cho 25;28;35 ta dwoc cac s6 du lan luot la 4,7;14

X = 25m + 4 (x +21)25
=1iXx=28n+7 (m;n;peN) = (x+21>§28
X = 35p + 14 (x +21):35

Nhu thé x + 21 12 bdi chung (25,28;35) ma BCNN [25,28,35| = 700 = (x +21):700

Do 100 <X <999 =121 < X +21) <1020 = X +21 =700 = X = 679

Bai 37:

Cho a, b 12 hai s§ chinh phwong 1¢ lién tiép. Chiing minh ring (a —1)(b —1):192
Loi giai

Taco: Via, blasdléneén (a—1)(b—1):4

Pita= (k1) ,b=(2k+1] = (a—1)=ak(k —1),(b — 1) = 4k (k +1)

Khi d6 :(a—1)(b —1) =16k (k —1)(k +1), Ma k(k +1)(k +2)3

va k(k —1),k(k +1) déu chia hét cho 2

Nen k®(k —1)(k +1)i12 = (a — 1)(b — 1) = 16k* (k —1)(k +1):192,

Khi a, b 12 s8 chinh phwong 1¢ lién tiép

Bai 38:

Cho 4 s6 nguyén phan biét a, b, ¢, d.

Chting minh ring A=(a —b)(a —c|(a—d)(b —c)(b —d)(c —d):12
Loi giai

Theo nguyén ly Dirichlet trong 3 s6 nguyén tuy y luén ton tai hai s& nguyén tuy y
c6 cung so dw khi chia hét cho 3suy ra A:3

Trreong hop 1: ca 4 s6 déu la s& chan nén ton tai 6 hiéu chia hét cho 2 suy ra A:4
Trreong hop 2: ca 4 s6 déu 1a sd 1é nén ton tai 6 hiéu chia hét cho 2 suy ra A:4

Trreong hop 3: 2 s6 chdn va hai s 1é nén ton tai 4 hiéu chia hét cho 2 suy ra A:4

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Truwong hop 4: 3 s6 chan va mot & 1é , tir 3 s6 chan d6 cho ta 3 hiéu chia hét cho 2 suy
ra A4

Truong hop 5: 356 1é va mot so 1é, tir 3 s6 1é d6 cho ta 3 hiéu chia hét cho 2 suy ra
Aid

Do d6 A cing chia hét cho 4 ma (3, 4) =1 nén A chia hét cho 12.

Bai 39:

Tim céc s6 nguyén duong X va y lén hon 1 sao cho x + 3 chiahétchoy vay+3
chia hét cho X

Loi giai
Giast 2<x <y
a) Xét y =2 =X =2 khdng théa mén x + 3 chiahétchoy
b) Xéty >3.Dat X +3=ky(k eN)=>ky =x +3 <y +3<y+y =2y =k <2
Véi k=1, t (1) ta c6 X+3 =Y, thay vao (y+3)5x duoc (x +6)Ex nén lai co
x>1=>x {236}

X 2 3 6

Yy 5 6 9

Véi k=2, tr (1) ta o6 x+3=2, thay vao (y+3)ix duoc
(2y +6)ix = x +9ix = 9ix

Do x >1=x € {39}

- khi x =3=y =3, thu lai thdy dung

- khi X =9 =y =6 (loai) vi trai véi X <Y

Cac cap s§ (x,y) phai tim 1a (25),(5:2),(3:6),(6;3),(6:9),(9.6,(3:3)

Céaccapsdo X =9=y =56

Bai 40:

mot so cac so lién tiép nhau trong day chia hét cho 10

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Loi giai
Xet 10 tong sau: S, =a, ; S,=a +a, ; S ,=a +a,+a; ...
S,=a +a,+a, +...+a,

Néu trong 10 tdng trén ton tai 1 tdng nao dé chia hét cho 10 thi bai toan dwoc
chirng minh

Ta di xét treong hop : ca 10 tong s ;s,;..;s,, déu khong chia hét cho 10

Do vay s6 du trong phép chia s;S;S;....;S,, cho 10 chi c6 thé thudc tap hop

A= (];2; 34,567, 89) gom 9 phan ti do vay theo nguyén ly Di rich 1& ludn ton tai it
nhat 2 tng S;;S, (i <J;1<i <j <10) ¢6 cting s§ du khi chia cho 10

= (8, -5,)110= (a,, +3

1y T8, -+ )10 ta 6 diéu can chieng minh.

Bai 41;
a) Cho A =1999 +1999° +1999° + --. 4 1999"% . Ching minh rdng A : 2000.

b) Tim s6 tw nhién n I6n nhat c¢6 3 chir s6 thoa méan diéu kién: n chia cho 8 du 7,
chia cho 31 du 28.

Loi giai
a) CO: A = (1999 + 1999°) + (1999° +1999° ) +--- + (1999 .- + 1999
=1999.(1+1999) + 1999° (1 4 1999) +-- - +-1999"*" (14 1999)
— 1999.2000 + 1999°.2000 +- - - +1999**".2000

= 2000.(1999 +1999°% +. .. +19991997)

= A 12000 (dpcm)

b) Ta o6 n=8x +7 N n-7:8 n—-7+72:8 n+65: 8
) Taco = n:31y+2e3(x’ye )=l 28:a1~ N—28+93:31 |n +65:31

= n + 65 cBCNN(8,31) = {248;496;744;992}
= n ¢ {183,431,679,927} = n =927 (Vi n l6n nhét c6 3 chit s6)

Vay sd can tim la: 927 .

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Bai 42:
Tim s8 tw nhién nhé nhat 16n hon 10, biét rang s6 d6 chia cho 5;6;7 ¢6 s8 du Tan
luot 1a 3;2;1.

Loi giai
Goi s§ phai timla a (a € Na >10).
Theo dé bai, ta co:
a chiacho 5du 3=>(a—3):5=(a —3) 55 hay a - 8:5
a chiacho 6du 2=a—2:6=(a—2)—6:6 hay a - 8:6.
a chiacho 7 dul=a-17=(a—1)-77 haya-8:7.
Do d6a—8€BC(567).
D& a nho nhét I6n hon 10 thi a—8=BCNN (5,6,7) =210

= a—8=210=a = 218.
Vay sé ti nhién can tim la 218.

Bai 43:
Cho abeN" , théaman s§ M = (% +11b)(5 +11a) chia hét cho 19, hay giai thich vi
sao M chia hét cho 361

Loi giai
Ta co:M :(Qa +1]b)(5b +11a)519 ma 19 la s6 nguyén t6 nén 9a + 11b:19 hoac
5b + 11a:i19

Xét M =3(% +11h) + (50 + 11a) = 27a + 3% + 5 +11a = 38a + 38 =19(2a + 219
+ Néu 9a+1]b519:>3(9a +1]b)519 Ma N 19 => 5b + 11a:19 Q)

+NéU sb + 112119 , ma Ni19 = 3(% +11):19 = %a + 1119 @)

Tu (1) va(2) suy ra: (% +110)119 va (5 +11a)i19 => M 19 =361

Bai 44:

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
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N&/
Cho hai s§ tu nhién a va b thoa man m = (16a +17b)(17a +16b) 1a 1 boi s§ cua 11.
Chting minh rang: S§ M ciing 1a mdt boi s6 cta 121
Loi giai
Vi 11 1a s§ nguyén t&: ma m =(16a+17)(17a+16b):11= 16a + 17011  hoic

17a + 16b:11

Khdng mat tinh tong quat: gia st: 16a + 17b:11 , ta can chitng minh (17a +16b)§11

That vay: 16a+17i11 = 2(16a+17%):11=33(a +b) +b—aill=b—aill=a—bill

Lai c6: 2(17a +160) = 33(a +h) —a +bi11 = (17a + 160):11

Vay (16a +17b)(17a + 160)i11.11 =121

Bai 45:

Chtng minh rang: A = 75.(42018 + 4 4 4445 )+ 25 chia hét cho 4.
Lai giai

Dat M =47 4 4% | 4 42 45 =4"0 42 244

AM = 4. (470 4 427 P a1 )= 4 A0 44 4 d

AM =M = (42 £ 40 4 44 & 4] (470 L 4 4 4 4 41)

BM = 4% 1= M = (4 -1):3

A=T5 (4 -1]:3 +25=25(4"°-1)+25

= 25. 4% _25 4 25 = 25.4°%

chia hét cho 4% .

Bai 46: HSG Luc Ngan Bac Giang, nam hoc 2020-2021

Cho ba s8 chinh phuong X, y, z. Chitng minh rang: A= (x —y)(y —z)(z —x)512.
Lai giai

Theo dé bai x;y;z la 3 s& chinh phuwong. Ma mot s6 chinh phwong khi chia cho 3

hodc cho 4 déu chi cé thé du 0 hodc du 1

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
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Do d6 trong 3 s6 chinh phuwong x;y;z khi chia cho 3 phai c6 hai s cé cung s6 du,

nén 3 s6 Xx-y;y—z;z—x phai c6 it nhat 1 sd chia hét cho 3 suy ra
(=y)ly-z)@z—x)i3

Chiing minh turong tu ta ciing 6 (x —y)(y —z)(z —x) i 4

Ma (34 =1nén A=(x —y)(y —z)(z —x) i 12

Bai 47: HSG Huyén Triéu Son, nam hoc 2020-2021

Cho x,y la cac s& nguyén thoa man 3x> — 2y> = 1. Chitng minh rang x> — y2 chia hét
cho4o0 .

Loi giai
CO 3x2 —2y* =1 ma 2y? 126 chdn ; 11456 1é. Nén 3’ phai 1a s6 1é.
Ma 3 146 1é. Nén x’phai 1 s6 1é=> x phai 1a 8 1é
Patx =2k + 1k ez) = x* = (2k+1)2 = (2k +1).(2k +1) = 4k* + 4k + 1 (1)
COax?—2y? =1= 3x* =1+ 2y?
Vi 3%chia hét cho 3

Nén 1+ 2y? chia hét cho 3 hay y? chia2cho du 1= y phai lasé lé

Dity — 2m + L(m € 2)= y? = (2m + 1) = (2m +1).(2m + 1) = 4m* + 4m + 1 (2)
T (1;2)= x> —y* = 4(k2 +k —n? —n) = 4[k(k +1)—n(n +1)] chia hét cho 8 .
Do k(k + 1);n(n + 1) chia hét cho 2.

Do x;y lasd 1é =>x?y’chia 5dw 0 hodc 1 hodc 4 (3)

Ma 3x* -2y =1 hay 5x* —2(x* +y*) =1

Do 5% chia hét cho5

Nén (x2 +y2) chia 5du 2 (4)

Tt (3;4) = x*y’chia 5du 1.

= x* —y?i5 ma x* —y?:8 va 58la hai sd nguyén t6 cung nhau.

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Vay x2 —y? chia hét cho 40.

CAC BAI TOAN TRONG PE THI HOC SINH GIOI
Bai 1:
Tim s6 ¢6 3 chir s6 biét rang s& dé chia hét cho 36 va cac chit s6 ctia no ti 1é

Vvéi 1,23
Loi giai
Goi ba chit s& ctia s6 phai tim 1a a,b,c ta co: %: %: %
Ap dung tinh chat day ti s§ bang nhau ta dwoc %z %: %Z at 2 +C %

Do s6 phai tim chia hét cho 36 nén s6 d6 chia hét cho 9 suy ra a +b +c¢ chia
hét cho 9

Ma a,b,c 1a cac chix s6 co it nhat mot chix s6 khac 0 nén a +b +¢ chi cé thé
nhan mot trong ba gia tri 9;18;27

c_a+hb+tc
3 6

Né’ua+b+c=9=>(*):>

|

% =a= %(ktm)

Néu a+b+c=18=(*)=a=3b=6c=9, vi s§ phai tim chia hét cho 36 nén
chit s& hang don vi chén, ta cd s6 396 hoic 936.

NéUa +b+c= 27,(*) = a = %(ktm)

Vay so phai tim la 936;39%6

Bai 2:

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Chéng minh ring: 3 + 3% 43 4 ..+ 3“™chia hét cho 120(x € N
Loi giai:

3x+1 +3x+2 _|_ 3x+3 _|_ ..... _|_ 3x+100
_ (3x+1 + 3x+2 + 3x+3 + 3x+4) + (3x+5 + 3x+6 + X+ + 3x+8) 4o+ (3x+97 + 3x+98 + 3x+99 + 3x+100)

— 3 (3 432434 34) + 3X+4.(3 4?43 34) + ....3X+96.(3 + ¥ 434 34)
— 3120 4+ 34120 +.... + 3,120
=120. (3X F3 L+ 3X+96)5120(dfcm)

Bai 3:
Chof(x):ax2 +bx +c , VGi ab,ceZ Biét f(—l);f(O);f(l) déu chia hét cho 3.
Chuing minh ring a,b,c déu chia hét cho 3
Loi giai:
Taco: f(0)=cf(1)=a+b+cf(-1)=a—b+c

f(0):3=ci3
f():3=a+b+c:3=a+b:3 ()
f(-1):3=a-b+c:3=a-b:3 (2

Tir (1) va (2) suy ra (a+b)+(a—b)i3=2ai3 =ai3vi (23] =1=bi3

Vay a,b,c déu chia hét cho 3.

Bai4:

Ching minh rdng: S8 A =11"2 1+ 12 chia hét cho 133, v4i moi n e N
Loi giai:

Ta co:

A=11"2 4125+ — 11211 + 12.(122)n —121.11" +12.144"
= (133 -12).11" +12.144" =133.11" — 12.11" + 12.144"
— 133.11" + 12.(144n — 11”)

Ta thay :

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@




BOI DUONG HOC SINH GIOI MON TOAN 7

133.11":133
(144n - 11”)3(144 ~11) =133 = 12.(144n - 11”)3133

Do d6 suy ra 133.11" +12.(144" — 11" | chia hét cho 133
Vay: s60 A=11"" + 12" chia hét cho 133, vGimoin e N |
Bai 5:
Chitng minh rang véi moi N nguyén dwong ta ludn co:
473 44" — 4™ — 4" chia hét cho 300

Loi giai:
Véi moi Nnguyén dwong, ta co:

4n+3 +4n+2 _4n+1 _4n — 4I’1.(43 +42 _4_1)
= 4"75=4""14.75 = 300.4""

Ma 300.4"*chia hét cho 300 (v&i moi n nguyén dwong)
Nén 4" 4 4"2 4" _ 4"chia hét cho 300.
Bai 6:
Tim chir s6 tan cung caa A biét: A=3""7 —2"2 13" 2"
Loi giai:
Véi moi s6 nguyén duong n ta co:
3n+2 _2n+2 + 3n _2n — 3n+2 + 3n _2n+2 _2n
=3(& +1)-2(2° +2)
= 10.,(3" —2"*)10
Vay 3" —2"% +3" —2":10véi moi n la sd nguyén duong.
Bai 7:
Tim mot s§ tw nhién ¢6 3 chit s6, biét rang néu ting chit s6 hang tram thém n
don vi dong thoi giam ch s6 hang chuc va giam ch s6 hang don vi di don
vi thi dwoc mot s6 ¢6 3 chix s6 gap nlan sé ¢6 3 chit sO ban dau.

Loi giai

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Goi s6 ¢6 3 chix s6 can tim la abc(a,b,c 1a s6 tw nhién c6 1 chir s6 va a = 0)

theo bai ra ta co: (a +n)(b —n)(c —n) — nabc
:>100.(a +n)+10(b —n) +(c—n) :n.(looa +100 +c)

= 100a +100n +10b —10n +¢ —n = 100an + 10bn +cn
= 1oo(n - 1)a + 10.(n _ 1)b + (n - 1)c = 89n
= (n —1)(100a +10b +c) = 89n

= 89ni(n —1)ma (89n —1)=1nén ni(n—1), tim duoc n =2
Vay so can tim la 178
Bai 8:
Chténg minh rang: 3a+ 217 « 10a +bi17(ab € Z)
Loi giai
*3a 4 2017 = 10a + bi17
Taco: 3a + 2p:17

= 9(3a + 2)i17 = 27a +180i17 = (17a + 17b) + (10a +b):17
= (10a +b)i17

*10a +bil7 = 3a + 2b:17

Ta c6: 108 +bi17 = 2(10a +h)i17

20a + 2017 = 17a + 3a + 2017 = 3a + 2bi17

Bai 9 :

Tim s& chia va s6 du biét rang s6 bi chia bang 112va thuong bang 5
Loi giai

Goi s§ chialaavasd dula r(areN~a>r)

Taco: 112=5%+r=5% <112=a <22 @

Laicd:a>r=5a+r<5a+a=112<G=a>19(2)

T (1) va (2) =a =19,20,21,22. Lap bang s&

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
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r =112 - 5a 17 12 7 2

Bai 10:

Ching minh rang: 2+22 +2° +2* +2° +......+2%* +2®chia hét cho 31
Loi giai

Dat D =2+2"+2° +2' +2° ...+ 2% + 2" (c6 10050 hang)

=242 42 2 2+ (242 + 2+ 2+ 2°)

+(2% +27 4+ 2% + 2% +2) (c6 20 nhém)

D=2.(1+2+22+23+24>+26.(l+2+22+23+24>+ ..... +296.(1+2+22+23+24)
D=231+2%31+..... +2%31

D= 31.(2 +2° 4 ... +296)chia hét cho 31

Vay D=2+2+2° 42" +2° +....+ 2% +2®chia hét cho 31

Bai 11;

Chuing minh réng: 3 +32 43 4 . 4+3*%chija hét cho 120 (V&i x e N)
Loi giai

3X+1 +3X+2 +3X+3 + ...... +3X+100

_ (3x+l + 3x+2 + 3x+3 + 3x+4) +(3x+5 +3x+6 +3x+7 +3x+8) _’_‘”_’_(3x+97 +3x+98 +3x+99 +3x+100)

— 3 (3+32 438 +3“)+3X+“(3+32 4+ 3 +34)+...+3X+%(3+32 43 +34)

= 3120 + 3120 +... + 3*"* 120

=120(3 + 3" + ... + 31120 (dpem)

Bai 12;

Ching minh rang ~10 1256 vo ti
Loi giai

Gia st 10 1a s8 hitu ty

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
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~ J10 = %(a,b la s& tw nhién, b khac 0; (a,b) = 1)
a2
—2 = 10 = az — 10)2
b
=a2=a’4=10%4=0"2=Dh:2
Vay (ab)=1nén iolasd vo ty.
Bai 13: Timn ez saocho 2n — 3:n +1

Loi giai
n—3in+1«5in+1=n+1€U()={+L 45}
=n e{—G; —2; 0;4}
Bai 14:
Cho ham s§ f(x)=ax’+bx+cvéi abceZ . Biét f(1):3f(0):3f(-1):3. Chung
minh a, b, ¢ déu chia hét cho 3

Loi giai
Taco: f(0)=c f()=a+b+c f(-D)=a—b+c

+)f(0)i3 =ci3
H)f(1)i3=a+b+ci3=a+bi3()
Hf(-1)i3=a-b+ci3=a—bi3(2)

Tir (1) va (2) suy ra (a+b)+(a—b)i3=2a:3=ai3=b:3
Vay a,b,c déu chia hét cho 3.
Bai 15:
Chizng minh rang véi moi s6 nguyén duong N ta luén co:
5" 43" 3" —5" chia hét cho 24

Loi giai
Ta co:

577 43"~ 3 — 5" = (5" —5") 4 (3" - 3")
=5'24+3"8

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Vi nnguyén duwong nén 5".24 chia hét cho 24; 3".8chia hét cho 24
Vay 5" + 3" —3" —5"chia hét cho 24 véi moi s6 nguyén duong n
Bai 16:
Tim cac s6 nguyén td p thoa méan 2° + p?la cac s nguyén to
Loi giai
Véi p=2thi 2° + p? = 4 + 4 = 8 khong la s6 nguyén to
V6i p=3thi 2° + p?> = 8 + 9 = 171a s6 nguyén to
Voi p >3 thi p lasé nguyén to nén p Ié nén 2° = 2**" = 2(mod 3)
Va p?> =1(mod3)nén 2° + p*:3
Ma 2° + p? > 3nén 2° + p?la hop so
Vay véi p=3thi 2° + p2la hop s6
Vay véi p=3thi 2° + p2la s6 nguyén to.
Bai 17:
Tim tat ca cac s6 chinh phuong c6 4 chit s6 chia hét cho 153
Loi giai
Goi s& can tim la a(a € N*,1000 <a < 9999)

__n2

212 , a:5 |[x=3 s . ..
=a=>51k" =k =1=a =2601a:153 = a3~ y 52:::1:51 = a:2601 Taco:

Bai 18:
Ching minh rang: Trong 45 s6 tw nhién lién tiép ton tai 9 s& c6 tdng chia hét
cho 45.
Loi giai
Ta c6 45 s tw nhién lién ti€p chia cho 45 ta dugc cac s6 dwla 0123,...,44

Do1+2+3+...+9=145

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@




BOI DUONG HOC SINH GIOI MON TOAN 7

Suy ra cac sd chia cho 45 theo th tw du: 123,...,9 thi tong caa 9 s6 nay chia
hét cho 45
Bai 19 :
Ching to rang: M = 75.(4*" 4 4% + . 4 4 + 44 1)+ 25 chia hét cho 10°
Loi giai
M =75.(477 £ 4% 4 44 +441)425
= 25.(4—1)(477 4 47 + 4 4 4+1)+ 25
= 25 [4(477 4 470 447 41— (47 44000 g2 4 41 1)] 425

— 25.(42018 4427 g2 +4)—25(42°” 4428 g2 +4+1)+25

= 25.4"" — 25425

= 25.4%"% — 2544 —100.4*":100

Bai 20:

Cho da thtic p(x)=ax® +bx’ +cx +d véi abcdla cac hé s§ nguyén. Biét rang,

p(x):5 véi moi x nguyén. Ching minh rang ab,c.ddéu chia hét cho 5.
Loi giai

Vi p(x):5 véi moi x nguyén nén p(0)=d:5

p=a+b+c+d:5 (1)

p-)=-a+b—-c+d:5 (2)

Tt (1) va (2) suy ra 20 +d):5 va 2@ +c):5

Vi2(b+d):5, ma (25)=1nénb +dis = b:s

p(2) =8 +40+2 +di5 ma di5bis NN ga + 215,

Két hop véi 2@ +¢):5=6ai5=ai5 vi(6;5) =1 . Tir d6 suy ra cis

Vay ab,c,ddéu chia hét cho 5.

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
@
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Bai 21:
Ching minh ring néu m va n la cac s8 tw nhién thi so:
A=(5m+n +1)(3m —n +4) 2 s5 chin

Loi giai
Taxét hi¢u (5m+n+1)—(3m—n+4)=..=2m+2n -3
Vi mneNthi 2m +2n -3 1& mot sd lé. Do do trong hai sO 5m +n +1Vva
3m —n + 4 phai c6 maot sd chan. Suy ra tich caa chang 1a mot sd chan. Vay Ala

s chan

Bai 22:
Cho da thtic p(x)=ax® +bx* +cx +d véi abcdla cac hé s§ nguyén. Biét rang,
p(x):5v6i moi x nguyén. Chitng minh rang ab,c.ddéu chia hét cho 5
a) Cho p 14 s6 nguyén t& I6n hon 3. Chitng minh rang p? + 2012 12 hop s6
b) Cho nla sd ty nhién c¢6 2 chix s6. Tim n biét n + 4va 2n déu la cac s6 chinh
phuong.
Loi giai
a) Vi p las8 nguyén t8 16n hon 3 nén p c6 dang p =3k £1(k € Nk >1]
V6i p=3k +1
Suy ra p® + 2012 = (3k + 1)2 + 2012 = 9k2 + 6k + 2013 = (p2 + 2012)53
Véi p=3% -1
Suy ra p? + 2012 = (3k — 1)2 +2012 = 9k* — 6k + 2013 = (p° + 2012}:3
Vay p? + 2012 la hop so

b) Vi nla s6 c6 hai chit S6 Nnén 9 < n < 100 = 18 < 2n < 200

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
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Mat khac 2n 1a s6 chinh phuwong chdn nén 2n c6 thé nhan cac gia tri: 36,64;100;
144;196

VOi 2n

36 = n = 18 = n + 4 = 22khong 1a s6 chinh phuwong
Véi 2n = 64 = n = 32 = n + 4 = 36la 56 chinh phuong

Vi 2n = 100 = n = 50 = n + 4 = 54 khong la s6 chinh phuong
Vi 2n =144 = n =72 = n + 4 = 76 khong la s6 chinh phuong
Vi 2n = 196 = n = 98 = n + 4 = 102 khong la s6 chinh phurong

Vaysocantimlan = 32

Bai 23:

Cho bdn s6 nguyén dwong khac nhau thoa mén tong cua hai s6 bat ky chia
hét cho 2 va tdong cua ba s6 bat ky chia hét cho 3. Tinh gia tri nhé nhét caa
tong bon so nay

Loi giai

Nhéan xét: Bon sd phai cung sd du khi chia cho 2 va 3. D€ cé tong nho nhat,
mdi trong hai s6 du nay la 1
Tir d6 ta c6 cac s 1,7,1319. Tong cuachdng la 1+ 7 + 13 + 19 = 4o0.
Bai 24:
Tim s8 tu nhién N.Biét rang néu gach bod di mot chit s6 cta N thi duoc s6 Mai
nhé hon sé nla 2012 don vi.
Loi giai
Goi chir s6 bi gach di 1a x,va s6 méi la m.Néu x khéng phai la chix s6 tan

cung cua nthi s6 mva ncé cung chix so tan cung. Do d6 n—mtan cung 1a 0

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
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=n —mchia hét cho 10 ma 2012khdng chia hét cho 10. Vay x la chix s6 tan
cung cua n
Tacd:n = Ax = Ax — A = 2012 & 9A + x = 2012 = 2012 — 10 < 9A < 2012
Ma Alasd ty nhién nén A = 223 = x = 5. Vay n = 2235.
Bai 25:
Tim mot s8 tw nhién ¢6 3 chit s6, biét rang néu ting chit s6 hang tram thém n
don vi dong thoi giam chit s6 hang chuc va giam chir s6 hang don vi di n don
vi thi dwoc mot s6 ¢6 3 chik s6 gap N lan sé ¢6 3 chit s6 ban dau.

Loi giai

Goi s ¢6 3 chit s6 ¢an tim 1a abc(a,b,c € Na = 0)

Theo bai ra ta co: (a+n)(b—n)(c—n):n£

= 100(a +n)+10(b —n)+(c —n)=n(100a + 100 +c)
=-100a + 100n + 10b —10n +c¢ —n = 100an + 10bn +cn
=100(n — 1}a +10(n — 1}b + (n — 1)c = 89n
=8I:n-1

Ma (8%n—1)=1nénnin —1=n =2
S6 ¢6 3 chir sd can tim la 17s.
Bai 26:
Tim s tw nhién c6 ba chir 8. Biét rang s6 d6 chia hét cho 7 va téng cac chit s6
do6 bang 14
Loi giai
Ta co:
abc:7 < (100a +10b +¢):7 & (98a + 7 +2a + B +¢)i7 < (22 + 3 +¢)i7 (1)
Mat khéc theo bai ra:

atb+c=14=(a+b+c)i7=(22+2+%)7(Q)

Tir (1) va (2) suy ra (b—c)i7 = (b —c) € {-7,0,7}

Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
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c=0=b=7a=7
+h-c=7=1ic=1=b=8a=>5
c=2=b=9a=3

b=c=6a=2

b=c=5=a=4
b=c=4=a==6
b=c=3=a=28

+h—-c=0=;

b=0=c=7a=7
+b—-c=-7T=c=b+7=ib=1=c=8a=>5
bh=2=c=9a=3

Vay c6 10 sO thoa man

@ Chuyén dé 1: Cac dang toan va phwong phéap chitng minh chia hét
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CHUYEN DPE 2: THUC HIEN PHEP TiNH

1) M6t s6 tinh chat caa liy thira:

* Nhan, chia hai Ity thtra cuing co s6
a”a" =a"" (m,neN)

m-n

=a (m,n € N;m >n)

-5 oo

* Lity thira cia mdt Ity thira: (a”) =a™ (m,n € N)
* Liiy thira cia mot tich: (ab)" =a"b" (n € N)

* Liy thira tang: a™ _a™ (mn eN)

2) Mot s6 cong thire dit thira s6 chung
cab+ac+ad+..+ak=af+c+d+..+k)

1.1 1
S

X X X

a a a

* —+—+..+—=a
X

1 2 n

Xl X2 n

B. Cac dang toan
Dang 1: Liy thira, phdi hgp cac phép tinh
N e
a) 1024 : (17.2° +15.2°) b) 5°.2 + (23 + 4°): 2° c) (5.3° +17.3%):6°
Loi giai
a) Ta co: 1024: (17.2° +15.25) = 21° [25 (17 + 15)} =27 (2°2°) =1

b) Taco: 5°.2 + (23 +4°):2° =5%2 424 :2° =250 + 3 = 253

¢) Taco: (5.3° +17.3): 62 = (3" (35+17)|: 8.2* = (3'32) : 2" = e

@ Chuyén d& 2: Thyc hién phép tinh
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Ta co: 15-(0,5)2-3+ 8 B B_81l,,18 128 7 2,
15 4 5

a) (-8 : {25 ~18: (5 +2¢): 11— 2018°]} b) (11.3".9" —9%): (2.34)

Loi giai
a) Taco: (-8 : {25 18 [(52 +2°):11- 20180]} —64:{25-18:[33:11-1]}
—64:{25-18:2} = 64:16 = 4
b) Ta co: (11.37.9ll - 915) : (2.314 )2 = (11.37.322 - 330) : (22.328) = (11.329 - 330) : (22.328)

—3°8: (22.328) — 3923 (22.328) —32-6
Bai 4

N |

2' +8 [(—2)2 : %lo ~2%4+(-2)

Loi giai

0
Tacéd 2* + 8[(—2)2 : %l 2724+ (—2)2 =16+8.1— %.4 +4 =27

a) [(3“.69 13412):3% 7] ¥a b) 24% : 3% — 322 : 162

Loi giai
a) Ta co:

(369 +3.12): 3% — 7] 2 = [(3“.3.23 +34.3.22):3° - 7] 2

@ Chuyén d& 2: Thyc hién phép tinh
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- [(315.23 +3%4):3° - 7] 12t =[3827:3% —7]: 2 = (9-7):2" = L

23

12

b) Ta c6:24* : 3* — 32 : 16% =(24 3)4 —(32:16] =8*—2" =2 -2 =0

A = 1000 — {(—5)3.(—2)3 —11.[72 -5.2° + 811 - 121)]}

Loi giai
Ta cé: A= 1000 — {(—125).(—8) ~11.[49-40+8.(121 - 121)]}

— 1000 — [1000 ~11.(9+ 8.0)] = 1000 - (1000 - 11.9) = 99

Loi giai
1) (1) (1) 1) 2 2
Taco A=|—=| .|—=| :|=5| —2|-15] —=./(-9)
3| |27 2| 9
N3 (3 25 1 3 71
S el % [l Ry S Y S
3| 1 2] 9 3 2 6

7 Q29 5 n12

15 60| 24 " 54.6“9" —12.857°
Loi giai
a) Ta co: A:lE.(O,5)2.3+ E—1B :1§
15 15 60| 24

281, (32 79).47

1574 60 60 24

_Z+ 4|24 7 =2

5 |60 /)47 5 |5
Vay A =

@ Chuyén d& 2: Thyc hién phép tinh
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b) Ta c6: B — 30.47.3% —5.14°22  53.2.2“3° _5(2.7).2"

54.6°9" 1287 3 (3] g4 ~ 223207

53028 _52Y75 521530 _227°) 5

= ol5 981 _ g ol7 75 - 3,015 (330 . 22_75) 3

5
Vay B =—
y 3

o —
8 5
o A S45S 4308 0) B 8°.(-5) +(-2) .10° .
5.2°.6" — 7.2°.27° 257 + 20°
C— 4°9° +6°.120

_84_312 + 611
Loi giai
a) Taco A= 549° 4308 52939 4302 273" (5.2.1— 32) _
5.2°6 —7.02.27°  5.2°21°39 _7203%® ¥ 3 (5.1.3 — 7.2_1)
Sl (a0 2o (o 28
b) Tacé B = — : _ ‘- 2

2'°5" +20° 2'°5" 4 2'°5°

omsr g 2UB(2-5) s
21657 | 9658 657 (1 T 5) 8

6 5
C) Ta C(,) C = 46.95 + 69120 _ (22) (32) + 29392335 _ 212.310 + 212.310.5
—8%3% 46" _(23 )4 32 4 ougn _pl2 g2 | oll gl

223°(1+5) 26 4

— Hu 3 (1-2.3) B 3.(-5) 5

3 2
2 -3 2021
6 05 9 [3] [4] '(_ )
a)B=4'? +6°.120 b) B —
8.312—611 1 2 2 5 3
36.—.[—| .|——
515 12

@ Chuyén d& 2: Thyc hién phép tinh
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Loi giai

Taog a9 6120 (45.95).4 +6°6.20 (365).4 +6°20 69446920
a) a co. - 84312 _glt - o231z gl - o232 @l - 62 _ 6l
_6°24  6"4 4

6.6-1) 65 5

[2]3_[—3]2_(_1)2021 23 23 1
b) Taco B = 3) L4 g4 32 :%:2

1 (2% ( 5) 362°5° 223222
B0e) || sE122 122 12

[

lEE!'llllllllllllllllllllllllll
a) A= 223° 4292 5°7° —25°49° 203 —6°4°

305" - 15°
(23 +8.5° (1257) +54° i

T 12542718 455252 _ 151

Loi giai
a) Taco: A= 212.3° — 4% 9 B 51,73 — 25°.49°

(22.3)6 +8.3  (125.7) +5°14°

223 4R BT 452 223 (341 RE (1+8)

_ 2 5(6 1 -10 7

Comgopugt g7 _go7s 293'(3-1) 5°7°(1-7)

3.4 9 6 3 2

b) Taco B — 23 —6°4° 35 —15°
12° +27.18°  45°.25° —15%

293 _25352° 3050 _3°5° 2030 iy
T oW 49733 55305t _gloglo T 35510 | gl036

S 2F(3-2) ¥H(B-1) 1

395 _3°5°
59.310 o 310.510

5

_F0(1+3) 3°(1-5) 4 12 T2
Bai 12

@ Chuyén d& 2: Thyc hién phép tinh
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o 21 9735 —15.(—4)9_94 BT
6°.210 _ (—12)10 2.9°8" —7.27°.0%

Loi giai

2°.27°5 — 15.(—4) .9* _2MP5.20Fs  582%8 3

Ta Cé: 9 10 10 219 39 . 220 310 o 219 39 _ o 2
6°.2 —(—12) : ' 3.(-5)

o2 | glogs g2 o2 gl 223k (1—1—22.3) 13 -13

2.9°87 —7.27°2° 2239 _73%2" 223°( ~72) 5 5

VayAs _3_~18_ 15426 11
2 5 10 10

11.32.3" — 9" 21030 21 3° 4°9* —2.6°
a) ———— b) —— ) 5 —
(2.3%) o o 219.3% 4+ 6°.20
Loi giai
11323 —g 113 _3° 3°(11-3) 3g
Taco: —— === — _2% ¢
2) (2.3%) 22.3% 223% 4
o) Tace: 2230223 ZB-Y 22 4
2°.3 20310 3
O Tacs L9268 | 23208 2°3(1-3) »
S 203 16820 2°3° 42035 038 (1 + 5) 6 3
2) 223 —4°9°  5°7° —25°49° b) 2'8.187.3% 4 31525 0 4°9° +6°120
(22.3)° (125.7)* +5°.14° 296" +3".15.4" 8'.3” — 6"
Loi giai
1295 (92\® (q2)? 103 (g2)° (72
) Tac 23 —429"  BUT —25°49° 223 - (2) () s (8] (7))
a) la Co. — — _

(22.3)° (125.7)° +5°.14° 212,38 (53)3 75 459097

Comy ooyt supogoyt 293(3-1) 5UT°(1-7) 5 56 28
212 36 5.7 +5°2°7° 212 36 50 7° (1 T 8) ¥ 9 9

@ Chuyén d& 2: Thyc hién phép tinh
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218.187.33 + 315.215 218.27.314.33 + 315.215 225.317 + 315.215
D) Ta 00 o 6 . 31545 292595 1 393575 | 2595 1 35255

230 (210.32 + 1) - (210.32 4 1)

©223°(1+25) 211
c) Ta c6 4°.9° 4+ 6°.120 _ (22 )6 .(32)5 +2°.8°2°35  qugn | jugng
8*.3% — 6" (23 )4 32 _puigu 212312 _ oligll

2°3°(1+5) o,

_ _26_4
5

~oougn (23-1) 35
Bai 15

2) 15.4.9" —4.3".8° b) 3%.2” + 6.4 0 16°.3° +120.6°
19.2% 3" — 6.42.27° 2.9°8" —7.21°.27 4532 | it
Loi giai
Tach 15479 —43°8° _ 52"3° - 2°3" 2%3°(5-2°) 3
a) Ta co: 24 Qld g2 975 24l 525 Q16 24 24 2 =-=3
19.2%3% —64727° 10273 —273°  23(19-23) 1
by Ta oo 326040 30T onge 208 (1+23) 13 _13
) aco. 9 o7 5 23_22 18 15 723 22 nl5 3 _____
298 ~7.21°2°% 2% -7.3°2° 273%(¥-72) 5 5
3
)T ) (24) 310 +23_3_5_(2_3)9 212 310 _}_212_310.5 212 410 (1+5) 26 12
¢) Ta co: _ _ _26_ 12

(22)6 324 (2_3)“ 2232 4 gl pugn (2.3+1) 37 21

11 11 4 4 3_4_216 2
311+ 321 75.5' +175.5
A)A=—-—7"". b) B = 0)C=—>rF7"—
3°2 20.25.125 — 625.75 11.2%.4" —16
Loi giai
11 1 311+ 21 1 2
2 Tace a_ 31143921 ( ):3.32:3_:9
3°.2° 3°.2° 332 1
b) Ta cé: B — 755° +1755° _ 35°5' +5.75' 35475 510 .
' 20.25.125—-625.75  2°5.5°5° — 5357 225° -35° 5°
¢) Taco: C = (342°)  wor g gon

11.22 4% _16°  11.2% —2% 2% (11 _ 2) S o2%g9

@ Chuyén d& 2: Thyc hién phép tinh
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51°.7° —25°.49°

1509 4 220 q9
5479 —4.37.8 b) B —

(125.7)3 150143

a) A= .
) 5.2°6" —7.2%.27°
Loi giai

5.459° 4308  52°3° _p230  2°3°(10-9) pmgu
T 50%39 _783% p®3e (15—14) Tomae

a) Taco: A=
) 5.2°6% —7.2%.27°

b) Taco: B 5°.7° —25°.49°
aco: B = _ _ _
125.7) 45 STHSTNZ ST 0 3

5.4.9° — 4.3°8°

5 711 + 712
a) A= — _
) 7°.5° —13.7° ) 5.2°.6" — 7.2%27°

5°.7°-5°.7*  5°.7°(1-7) 5.(-6) _19

>
o
v9)

Loi giai
11 12 11 11
2) Ta co: A= §72 +7 _ MG T2 L g
7°5% ~13.7 79(52_13) 7°.12

5o%30 _ 20 2°3°(52-%) 514 ,
- 2°3°(53-7.2) 111

, 5.4%9° _4.3°8°
b) Tacod: B =
) 5.2°.6% — 7.22°27°¢

592131 709318

Dang 2: Tinh nhanh

6
3
6
_12:(13.125| |L08—2[:4
5 25)"7 2
B = — +0,605:
0,64 - 9 _ 3| &
25 0 4] 17
Loi giai

Chuyén dé 2: Thuc hién phép tinh
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-+ 1ot
5 7 1) g7gtyp 2.1 1
1.1,1) 41 1 1) 3 3 3
5 7 11 6 8 10
—1,2:[12-1,25] [1,08—225]:;1 ,
b) Taco B = 1 + +0,6.0,5
0,64 — — 5 9|36
25 9 4] 17
—6.(8 5] (27 2).4 6 4
R - — —__ |- = 7.2 1.7
_5154) (5 5)'7 31.2 5 '7 315
16 1 (50 _9)3 525 3 11936 5272
25 25 9 4)17 5 36 17
-3 7
_ 5 .4,8_ 4,1 3
=242 4>=-14+-4>=0
§+7+4 4 4
5
2 2 1 1
04--+°  ~-025+=
A o' 11 3 s . 2018
7.7 1 2019
L4— -+ 1--0,875+07
o 11 6 -
Loi giai
2 2 1 1 2 2,2 1 1.1
04-54+°% Z-025+> c-z e
Tacé A — o 11 3 s . 2018 _ 15 011 _3 45 . 2018
7.7 .1 2019 |7 7 7 7 7 7| 2019
L4— -+ 1°-0,875+07 S
9 11 6 - 5 9 11 6 8 10
g_g_’_g 1_14_1 2(1 E_Fi) 1_14_1
A_|5 9 11 _3 4 5|.2018 ™5 9 11" 3 4 5 |. 2018
rorpror_ryrpeos et 1 1yl 11y 2019
5 9 11 6 8 10 5 9 11" 23 4

@ Chuyén d& 2: Thyc hién phép tinh
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2,.2018
A—(C-2:2
7772019
1,1 1 2 2 2
2003 ' 2004 2005 _ 2002 ' 2003 2004
5 5 5 3 , 3 3

2003 * 2004 2005 2002 2003 2004

Loi giai

1,1 1 2 2 2

Taco 2008 2004 2005 2002 2003 2004
"5 5 5 3 3 3

2003 * 2004 2005 2002 * 2003 2004

11 1
11 1 ot 1
2003 2004 2005 2002 ' 2003 2004] 1 2 -7

[1 1 1]_[1 1 1]:5 3 15
_ 3 + _

2003 2004 2005 2002 2003 2004

g 8
B 0,375-0,3+ —+ —
15+1-0,75 I 11 ' 12 |.1890 4115

5 5 5| 2005

25+2 125 —0,625+05— > — >
+3 N 11 12

Loi giai

3 3
0,375-0,3+ — + —
ZI.,5+1—0,75+ 11 12 _1890+115

Ta co:
2542125 —0,625+05-> —>| 2005
3 11 12

+

8 10 11 12 |.878 ..o

5 5,5 5 5| 401
4 8 10 11 12
3

78 115=0: @+115—115
401

|
+

| w
_|_
|

Ul
|
(&)

Chuyén dé 2: Thuc hién phép tinh
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06—>_ ° _ °
a) 8 7 11, 25 125 625 b)
4_4_ 4 4 .4 4
9 7 11 5 125 625
12 12 12 3 3 3
124°5_°_-°° 3+ 4+ =4 =
564, 7 25 71.° 13 19 101
4 4 4 5 5 5
/A S S ST T
7 25 71 13 ' 19 ' 101
Loi giai
1 1. 1 3 _ 3 3
., 09 7 11, 25 125 @25 1,3 _
: + S+2=1
TR Y4 4 a4 4 44
9 7 11 5 125 625
12 12 12 3 3 3
1245222 3+ -+
b) Ta c6: 564. 725 71._ 13 19 101|564 (12.3| 5645 2800
7 25 71 13 ' 19 ' 101

5 7 9 11 3
[7_9+11_13](3_4) 3+§_£+ 3 _i
a) b) 7 11 1001 13
10 14 18 22 2 9 9 9 9
R Bl B 247 Y9
[21+27 11+39]( 3) 1001 13 ' 7 11
Loi giai
-5 7 9 11 3 5 7 9 11)9
=
|7 911 13 4 79 11 134 4, 9.1 -9
a) Taco: 10 14 6 22 > 25 7 9 11\4 23 42 2
b AR Rl N 0t Tt R S A
[21 27 11 39]( 3) 3[7 9 11 13] 3 34
1 1 1 1
33,3 3 3[1+—+—]
34224 .
b) Taco: 7 11 1001 13 _ 7 11 1001 13 :§:1
9 9 9 9 1 1 1 1) 9 3
Y 247 Y9 oli4t_ T4 - =
1001 13 ' 7 11 [J“? 11 " 1001 13]

@ Chuyén d& 2: Thyc hién phép tinh
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3 3 3 3
3 = = -
24.47 23 °F 7 11 + 1001 13

24 + 47.23°
+47.23° 9 9 9 9 o

1001 13 7 11

Loi giai

244723 A7(23+41)-23 4723124 ,
" 244+ 4723 47.23+24  47.23+24

Taco

1+1_i+i_i
7 11 1001 13

1111]

3

3,31
9 9 3

o1+~ "+ -

7 11 1001 13

I!ﬁE!Illlllllllllllllllllllllllllllllll

2 2 2 4 4 4
y e S S W S R
A__ 190 43 1943. 19 41 2941

3 3 3 5 5 5
5 +

T 10 43 1043 O 19 " 41 2041

Loi giai
I T )
) 19 43 1943) 19 41 2941) 2 4 25 5
1,1 1 1,1 1) 35 34 6
31—~ + - — = | Bll- =
19 43 1943 19 41 2941
2 2 1 1
04—+ 2-025+=
M — o 11 _3 s . 2014
7.7 .1 2015
4——+—- 1--0,875+0,7
RACRETI "
Loi giai
2 2 1 1 2 2.2 1 1 1
04-5+5 2025+ Sty S S
Tacé M — o 11__3 s .2014 15 o113 45 . 2014
7.7 1 2015 |7 7 7 7 7 7] 2015
4— 4+ 17-0875+0,7 —— b
SARECRETINN 5 9 11 6 8 10

@ Chuyén d& 2: Thyc hién phép tinh
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o1 1 1 11
5 9 11) 37475 | 2014 (2 2 2014 _
1 1 1) 7(1 1 1)] 2015 |7 7] 2015

7 R e
5 9 11) 373 4 5

|23 )18 33| |7  11)131 9

193 386) 17 34| |(1931 3862) 25 2

Loi giai

[ 2 31193 33 2 193 3 193 33 2 2 33
Tacd|——— | —+—=— ——— —+ —=———+—=1

193 386) 17 34 193 17 386 17 34 17 34 34
va | 7 11 1931+g_ 7 1931+ 11 1931++g_l+g+g_5

1931 3862) 25 2 1931 25 3862 25 2 25 50 2
S A—1:5-1

5

3 3
0,375-0,3+ —+— _
A— 115 125+],5+15 0,75
-0,265+05———— 25+--125
i 11 12 +3 -
Loi giai
3 3 3 3 3 3 3 3 3
0,375-0,3+ —+ — B S22 s 24 2=
-0,265+05———-— 25+>=-125 —— 4 ———— = 4+ ==
* 11 12 +3 100+10 11 12 2+3 4

8§ 10 11 12 1320

3[1_1+1+1] 3[1+1_1] 3_[165—132+120+110] 3
—53_5[_1+1+1] 5[1+1_1] —53_5[—66+6O+55] 5

10 11 12 100 660

263 3 263
1320 E _ 1320 n E 3945 3 —1881

53 49 5 17491225 5 5048 5 29740

100 660 3300

@ Chuyén d& 2: Thyc hién phép tinh
@
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05-2+3 o5 1yl g, 3.38,3 11,11
Tacod B — 17 37 3 4 _6 17 37,2 3 4 5
5 5.5 7.7.7 .. 5 5.5 7777
6 17 37 5 4 3 ' 6 17 37 5 4 3 2

1 1 1

(1+2+3+...+100)[ == —;](63.],2 ~21.3,6)

1-2+3—4+..+99—100
Loi giai

1 1 1 1
14+2+34+...4+100)|-—-=—=—= 63.1,2 —21.3,6
Q4+2+3+...+ )[2 3 7 9]( 1, )

Taco:63.,2-2136=0=A=
1-2+3-4+..+99-100

=0

2
2 2 (5
£432_|=2

3793 [6]

7 [35 35 105 35]

60 13137 " 37.43 | 4361 6167

60
Loi giai

Taco: TS =§+3.3_§:§_§_ 71

3 3 3 36 36

60

7 [5.7 57 357 5.7] 7

MS = —: +
60 (3137 ' 37.43 4361 6167

(6 6 18 6
31.37 ' 37.43 4361 61.67

6
Chuyén d& 2: Thyc hién phép tinh
@
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7 035(1 1 01 1.1 1 1 1
MS=—: || -+ -4+ ———

60 |6(31 37 37 43 43 61 61 67
ms 1 .[38(1 1) _2077 _ o 71 2077

60 | 6(31 67) 1800 36 ' 1800

2 7 1 1
014_7—*_7 *_0,25—}—*
B — 9 11 _ 3 5 :2020
.7 .1 2021
4——+— 1--0,875+0,7
L4=g+11 1 v
Loi giai
2 2 1 1
014_7—*_7 *_0,254_7
Taco B = 9 11 3 5 :2020
o7 .1 2021
4— 4+ 1--08754+0,7
L4=g+11 s +
2 2 2 1 1 1 11,1 L1 1
B_§_§+ﬁ 3 4"5].220 |7[5 9 11 37475 | 202
5 9 11 6 8 10 5 9 11] 2(3 4 5
5_[2_2).2020
7 7] 2021

8°.(=5)° + (—2)°.10°
215,57 4+ 208

Tinh giéa tri caa biéu thitc sau B =

Loi giai

_ 8.(=5) +(=2°.10° _ 2%55° 4 (—1.2)5.295° 2558 _ ol
B 21 57 4 20° © Qg 4 plog8  ologT | ologs

B

_2“5°2-5) _ 5(-3) _-5
2°5'1+5) 2°.(1+5 8

@ Chuyén d& 2: Thyc hién phép tinh
@
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16°.3" + 120.6°
46.312 +612

Bai 2 Tinh gia tri caa biéu thaic sau A =

Loi giai

16°.3%° 1 120.6° B (24)3_310 4L 23.3.5.(2.3>9
46_312 + 62 - (22 )6 g n (2.3>12

Taco: A=

2230 4 o305  223°(145) gy gguy g

T Qge gge | juguy | g, g, 3

Thuc hién phép tinh

2
a) C = 6. - —3._—1+1:—1—l b) D = > S
: £ £ 1(2) (5
36.-. |2 -2
5°|5 12
Loi giai
1 (-2 1
a)C =6.]—=| —3. Sl
S PO ) U P N O RO | Y N O e ) ]
9 3 3] |3 3) 313 374
3 2
T R
3 4
1(2 5 2l 2( 5 1 -23 1
36.-.|2] .|-= B2 |- a2
5 |\3 12 5527 2633 2°.3
Thuc hién phép tinh
33,83, 3 3.383_3 0 2000 2021
475713 .5 91 o |4 (L] L9, _[=1.8
a) ) + 2 " g4
E_E+E+E 77 1 13 (25) 26 22 4
4 5 7 13 5 9
Lolgléi

Chuyén dé 2: Thuc hién phép tinh
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_3.3_371_1
117 113 11
b)-l-acéi io_i_izmo_—_l_ﬁml_ 4+gzozo_ 14 2021
13°|25) = 26 22 4 13 13 22 gl
1 82021
_ 12020 _[2_22_6] :1_(_1)2021 —141=2
Thuc hién phép tinh
5 4 9
g L g3 L 181,20 1
21°3% +6°.20 14 28 21 28 42 28
Loi giai
5 04 9 10 28 9
3 TalcoiA= 410-89 26° 2.3 _2(2.3)
21938 1 6°.20 293% 4 (2.3)°- 225
_ 293203 2¥3a-3) -2 -1
2138 1 2°3°5  2Y3%(145) 6 2
b)Taco:B= —:———>: =, 2. 1 g —(——— 2y, 1 _g_2.8_8-0
14 28 21 28 42 28 21 42" 28 7
Thuc hién phép tinh
1 1 1 1
a)A_O,25+5_6_0,2_6+7 b)B_82'125'92_32'53'81
— > 1 1 2 — 203'34—66'54
055 — 0,4_* —
+5 3 3+7
Loi giai
1 1 1 1 1 1 1 1 1 1
0254+-—>= 02—-4- =—4=_= =Z_- =
a) A— 5 6 6 7_4 5 6_5 6 7
2 1 1 2 2 2 2 2 2 2
5 3 3 7 4 5 6 5 6 7

Chuyén dé 2: Thuc hién phép tinh
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_ 45 6 5 6 7 _1 1_,
1 1 1 1 1 1) 2 2
212422 2|=2-24=
275 6] [5 6+7]
b)B_82-125-92—32-53-81_26-53-34—25-53-34
20° -3 —6° - 5* 53.25.3* —2°.3°.5¢
2°.5°-34(2-1) 1 1

N 53-26-34(1—32-5) B 2(—44) 88

Thuc hién phép tinh

04-24+2 11 ggr5107
A 9 11 "6
7 71
14- "4+ 7 1 0195101
o 11 & +

Loi giai

04-24+2 1Y ggmi07 2
Taco A = 9 11 6 _5
7
5

7 1
— —=-0125+0,1
- 11 6 *

Thuc hién phép tinh
12° —4°6*  25°.7° —5°49°
T 21U 1 04' 5.7° 435575
Loi giai

12° —4%6* 25%7° — 5849

T U3 1 o4' 5.7 43575

_ (@3 @) .23 (E).7°P -5 203 -2023'  5L7° 5T
2.3 + (2°.3) 57.7° + (5.7)°.(5%3*  2".3* +223" 5.7° +5.7°5°3

Chuyén dé 2: Thuc hién phép tinh
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_2°3'3-1) 5.7°(UL-7) 2 5(6 2 -6 10
2°3'@2+2°) 5.7°Q+%) 6 10 6 2 3

Thuc hién phép tinh

ol B

2'.5% + 512

2

R ) A - [5

Loi giai
7 3 3 ; 3 3
R
8) Taco A= o2 R
; 6 212
A 2t e 2432 2(24+%) 229 1

N 2.(¢+2) Z.(25+4) 229 229 2

g3 _§ (_ )2017 giz _1) _1
b) Ta oo B = 2 Nzt MM 32 171

BN

12 52 3905 32’

-1 32 71 322 71 72 71 1
32 5 5 5 5 5 5 5§
Thuc hién phép tinh
B_ 51.125-51.42 —17.150

3+6+9+...4+99
Loi giai

bat: A=51.125-51.42-17.150;C =3+6+9+...+99.

A =51.125—51.42 —17.150 = 51.125 — 51.42 — 17.3.50
— 51.125 — 51.42 — 51.50 = 51.(125 42— 50) — 51.33.

C=3+6+9+..+99

Chuyén dé 2: Thuc hién phép tinh
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S6 cac hang tirctia C : (99— 3):3+1=33.

99 + 3

Do d6:C =3+6+9+...+99 = 33. = 33.51.

Vay B — 51.125 —51.42 —17.150 _ A 5133 1

3+6+9+..+99 C 3351

Thuc hién phép tinh

Bai 11 123424644812 +7.14.21 ) L7:9+3.21.27 +5.35.45 + 7.49.63
135+ 2.6.10 + 4.12.20 + 7.21.35 1.3.5 +3.9.15 + 5.15.25 + 7.21.35
Loi giai
a) Ta co: L23+246+4812+47.0421 123(14222+444+777) 123 2
| 1.35+2610+41220+7.2135 135(1+222+444+777) 135 5
) Ta » 1.7.9 4 3.21.27 + 5.35.45 + 7.49.63 _

1.3.5 +3.9.15 4 5.15.25 + 7.21.35
1.7.9(1+333+555+7.7.7) 179 21

1.3.5(1 +3.3.3+555+ 7.7.7) 135 5

Thuc hién phép tinh
1.2+24+36+48+5.10
3.4+6.8+9.12+12.16 +15.20

Loi giai

12424 +36+48+510 _L12(1+22+33+44+55) 15

Taco: = —
3.4+6.8+9.12+12.16 +15.20 3.4(1 +2.2+33+4.4+ 5.5) 3.4

L
6

_ 23+46+6.9+8.12
3.4+68+9.12+12.16°

Tinh gia tri caa biéu thuc
_a’m—a’n —b’n +b’m
aZ +b2

B

Chuyén dé 2: Thuc hién phép tinh
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Loi giai
T a*(m —n2)+b2(m —n) _ (a2 +b2)(m —n) o
a® +b? (az_|_b2)

Thwc hién phép tinh
(ab +bc +cd + da)abcd
(c +d)(a +b) +(b —c)(a —d)

Loi giai

Taco: MS =ca +ch +da+bd +ab—bd —ca +cd = (ab +bc +cd +da)

Khi d6- TS (@b +bc +cd +da)abed

= = abcd
MS (ab +bc +cd +da)
Thuc hién phép tinh
a)A_2"+21+22+...+22°°“ 14545 +5° ... +5%

b) B

RN NN 1+ AR B+ 4

Loi giai

(1+2+22+23+24)+(25+26_|_27_|_28_|_29)+m+(22000+22001+22002_|_22003+22004)
1+25 +210+215+."+22000

A

(1+2+22+23+24)+25(1+2+22+23+24)+...+22°°°(1+2+22+23+24)
1+25+210+215+".+22000

(1+2 12240 +24)(1+25 4on +...+22°°°)
(1+25 +20 4+ 22°°°)

=(1+2+2°+2° +2)

b) Tac6: M =14+5+5 +5° 4 ... +5%

101
@ BM =545 15 4. 159 {50 o 5M _M=4M =5 1M =2 4—1

VAN =1+4+4 +4° 4. +4%

B 4101 . 1

AN =44+ 82 4 4° +4° 4 4 4% = AN —N =3N =4 1= N

@ Chuyén dé 2: Thuc hién phép tinh
@
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Khi dé: B =
N

Thuc hién phép tinh
101 +100+99+..4+2+1
101-100+99—-98+...—2+1
Loi giai

(1 + 101).101

Taco: TS = =101.51 = 5151

MS = (101-100)+ (99— 98)+ ...+ (3-2)+1=1+1+..+1=51.

Khidé: A= 1> _ 2010100
MS 51

. S, o 22 5% 6c 7
Tinh gia tri cta biéu thitcsau B = — + — + — + —,
gatn 5 6  7d 2

biét ﬁzﬁzﬁzﬁ va a,b,c,d = 0.
5b 6c 7d 2a

Loi giai
BT B gy Iy T - B S N S
% 6 7d 2 % 6 7d 2a

=B =44

Dang 3: Tinh téng céc s6 tw nhién dwoc 1ap tir mot chir s6

Tinhtong: S =a +aa+aaa +...+3aa.a
@ Chuyén dé 2: Thuc hién phép tinh
@
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Phuong phap:

Ta co:

S—a-+aa-+aaa+..+aaa.a :a(1+11+111+...+111...1

n n

= 9S :a[g 4= Bl 4 S 4 o - 999...9]
Dat A=9+99+999 +... +999...9

Tacod: A= (10—1)+(1o2 —1)+(1o3 —1)+...+(10“ —1)

= (1o+1o2 +10% + ... +10“) —n=111..10—n

————
n

a) A=9+99+999 +...+999...9 b)

10

B=1+11+111+...4+111...1

10
Loi giai

a) Ta co: A= (10— 1) + (10° — 1) + (10° — 1) + ... + (10° - 1)

= (10 +10° +10° + ...+ 1010) —10=111..10 —10 = 111...100.
10 9
b) Taco: 9B = 9 +99 + 999 +.... +9999...99 ( 10 58 9).
A=(10-1)+ (102 —1) +(1o3 —1) +...+(1ol° —1)
= (10 +10° +10° + ...+ 1010) —10=111..10 —10 = 111...100.
10 9
A 111...100
=B=—=—2
9 9

@ Chuyén d& 2: Thyc hién phép tinh
@
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C =855 558 4 con - 855000

10

Loi giai

Taco:C = 5[1+11+111+...+111...1] (10s61)

10

10

C = 5[9 +99+999 + ... + 999...9]

Taco: A= (10—1)+(1o2 —1)+(1o3 —1)+...+(1ol° —1)

= (10 +10*+10° + ...+ 1010) —10=111...10—-10=111..100

9 8

a) C =4 +44+4 444 + ...+ 444..4 (10 sG64)
b) D =2+422+222 +...+222...2 (10 s62)
Loi giai
) Tacd: C =4(1+11+111+...+111..11) (1056 1)
9C = 4(9+ 99+ 999 + ... + 999...99) (10 58 9). Tinh nhuw tinh ¢ trén
b) Taco:
D=2(1+11+111+..+111..11)  (10s61)

9D =2(9+99+999 +...+999..99) (10 5 9).

Chuyén d& 2: Thyc hién phép tinh
@
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Dang 4: Tinh téng diy phan sé c6 quy luat

Tinh tong S = L + 1 I L +.t 1
alaZ a2a3 a'3a4 a'n —1a'n
Véia,-a =a,—a,=a,—-a,=..=a —a_, =1
Phuong phap:
Ta co:
1 a, -4, _ i_i
alaZ alaZ al a'2 ’
1 a, —a, _l_i_
a2a3 a2a3 aZ a'3,
1 an _an—l — 1 _i
an 1an an—lan a'n 1 a'n
Dodis.t t,1 1.1 1. .1 1_1 1
a'1 a2 a2 a3 a3 a'4 a'n—l a'n al a'n
1 1 1 1
S=—+—F—F.
12 23 34 2004.2005
Loi giai
.1 1.1 1 1 1 1 1 1
Tach: —=>—=; —==—"i = —
12 1 2 2. 2 3 2004.2005 2004 2005

3
Cong v€ v4i v€ cta cac dang thikc trén ta dugc

s—1+3—1+1—1+ N 1 1)t ., 1 2004
B 2 2] |3 3] 7 |2004 2004/ 2005 2005 2005
1 1 1
S=— 4+~ 4. . 4+—
9.10 10.11 2004.2005
Loi giai

@ Chuyén d& 2: Thyc hién phép tinh
@
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Ta thay tong nay gidong hét nhu tdng ¢ bai 1 ta dung cach tach cac sd hang nhu &

bai 1;
g1 1+ 1 1t .1 1 1 1 196
9 10 10 11 7 2004 2005 9 2005 18045

Nhan xét: Néu s6 hang tong quét ¢6 dang ————
n(n+1)

Thi ta tach nhu)sau:;zl_ 1
n(n+1) n n4+1

Ter d6 ta 6 cdng thic tong quat dé tinh tong nhw sau

YR SR S -
12 23 7 n(n+1) n+1
1 1 1
A=—+—+. . +—
56 6.7 24.25
Loi giai
. 1 1 1 1 1 1 1 1 4
Taco: A=|=—=|+|=—-=|+..4+|———|==——=—
R A R e B e
4
Vay A= —
i 25
Vidu? Tinhtong S = 1 + 1 + 1 I 1
alaZ a2a3 a'3a4 a'n —1an
Véia, -a =a,—a,=a,-a,=..=a —a_ =k>1
Phwong phap:

Chuyén d& 2: Thyc hién phép tinh
@



BOI DUONG HOC SINH GIOI MON TOAN 7

Loi giai
Taco B= N S
99.97 97.95 95.93 53 3.1
B=— i+i+ + ! + ! + !
113 35 79395 9597 97.99
1( 2 2 2 2 2
B=—|=—+=— 4.+ + +
2113 35 93.95 9597 97.99]
11 1 1 1 1 1 1 1 1 1
B=—S|-— 44— —p—— — ==
211 3 3 5 93 95 95 97 97 99]
g__Lj;_1|__19_ 49
2 99 299 99

34 51 85 68 R 39 65 52 26

= + + VAaB=—"—+ ~ +
713 13.22  22.37 37.49 716  16.31 3143  43.49

Loi giai

@ Chuyén d& 2: Thyc hién phép tinh
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Taco A— 34 n 51 n 85 n 68 _17.2+ 17.3 n 17.5 n 17.4
713 1322 2237 3749 713 1322 22.37 37.49

_17[2 3 5 4]=£[6+ 9 15 12]

- 7713 * 13.22 * 22.37 + 37.49 3°17.13 13.22 * 22.37 * 37.49

1 1 1 1 1 1 1 1 1711 1
7 49

:—-[7‘?5‘5*5‘3—7*3—7‘@ B

39 n 65 n 52 26 133 135 n 13.4 13.2
7.6 1631 31.43 4349 7.6 16.31 31.43  43.49

13 3+5+4+2 13 9+15+12+6
771746 1631 31.43  43.49) 3 °(7.16 16.31 31.43 43.49

_1B8f1 101 1,1 11 1] 131 1
7 16 16 31 31 43 43 49 3

Loi giai

1 1 1 1 1,1 1 1
TacOA=—+—+—+.. '+ 9999 35 T .

15 35 63 9999 57 95 97 99.101
T P N O M R
2|13 5 5 7 95 101 101] 101
Vay A=

101

2 2013

23 34 4.5+"'+x(x +1) 2015

Loi giai
Tace 2+ 2 42 .., 2 2003
23 34 45 X(x +1) 2015

Chuyén d& 2: Thyc hién phép tinh
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=22 | —=+4+—4+—+4+---+ 1 _ 2013
23 34 45 x(x+1) 2015
:>2.l_l+l_l+l_l+...+l_ 1 —%
2 3 3 4 4 5 X X+1] 2015
1 1 2013 2 2013
=2.|=— =1 -
2 x+1] 2015 x +1 2015
2 2013 2 2
= =1- = =
X +1 2015 x+1 2015
=X +1=2015 = x = 2014.
Vay x = 2014.
4, 4, L
Cho A—_ 38 813 1318 '~ 33.38
21 N 27 9 33
3.10 10.15 1524 2427 27.38
a) Tinh gia tri cua A
b) Tim x, biét 2% +11.4%).A=8%(x* —3)
Loi giai
Xét tir O, ta co:
1 1 1
T=—"1+ +o
3.8 8.13 33.38
5 5 5 1 1 1 1 1 1 1 1
Mr=—+—+. . +———="—-"F -ttt =
3.8 813 3338 3 8 8 13 33 38 3 38
T-41_1
5|3 38

Xét mau sd, ta co:

21 15 27 9 33
M=_—+ + + +
310 1015 1524 2427 27.38

v_37 .35 39 33 311
310 1015 1524 2427 ' 27.38

Chuyén d& 2: Thyc hién phép tinh
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M_sl 7 , 5 , 9 3 u
310 1015 1524 2427 27.38
1 1 1 1 11
M=3--—f—— =+
3 10 10 15 727 38]
3 38

T do, tasuyra A= ————= =—.

b) (2°+11.4%).A =8 (x*-3)
Thay A= g, ta duoc:

(226 + 11.412)% —g (x2 - 3)

(224.4 + 11.224)% — % (x2 - 3)

2% (4 + 11)
15

— o (Xz . 3)

B 1 _4
13 35 57 (2x—1)(2x +1) 99’
Loi giai
1 1 1 1 49

’:1.3 35 57 '"+(2x—1)(2x+1)_99

+..t L _2. %
113 35 57 7 (2x—1)(2x+1)_ 99

Chuyén d& 2: Thyc hién phép tinh
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2 98
& == ==
13 '35 57 (2x_1)(2x+1) 99
1 1 1 1 1 1 1 1 98
S B — -z
1 3 3 5 5 7 (2x—1) (2x+1) 99
o1 98
2x +1 99
& 1 :1—%
2x +1 99
1 1 . .
& =—Vil=0nén 2x+1=99 & x =49
2x +1 99
Vay x =49.

s——+i+i+ + L

26 610 1014 7 98.102°

Loi giai

Taco
s——+i+L+ + L
26 610 1014 7 98.102°

4 4 4 4
48 = — + ——+——+ ...+

26 6.10 10.14 98.102

1 1 1 1 1 1 1 1 25
4S=-- "4+ - -—H4. ==

2 6 6 10 98 102 2 102 51
5., %5

51 204

F—F—— .
13 35 57 99.101

Loi giai

@ Chuyén d& 2: Thyc hién phép tinh
@
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2 101-99 1 1

99.101  99.101 99 101
1 1) (1 1) (1 1 1 1 1 100
Dodé: B=|=—=|+|=—=|+|=—Z|+..F+|=——=|=1-—=—
[1 3] [3 5] [5 7] [99 101] 101 101
1 1 1

S=— e
13 35 2003.2005

Loi giai
Céch 1
Hoc sinh phai nhan dang dwoc cac s6 hang déu c6 dang
- Tt s6 cuia cac s6 hang dé 1a 1

- Mau 14 tich ctia hai s8 tw nhién hon kém nhau hai don vi.

Ta c6 thé tach nhu sau: % _ %.i _ l[ﬂ] _ 1[1_ 1

ooyt 1
2003.2005 2(2003 2005
Cong vé& véi vé clia cac dang thiic trén ta duoc:
s_1 Sfror), (v l_af; 1) 1002
2 3 5| 712003 2005 2 2005| 2005

Nhan xét két qua:

1- L
3

- Thita s6 nho nhat, 1én nhat ciia mau cac s& hang 1a 1;2005

@ Chuyén d& 2: Thyc hién phép tinh
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- Két qua bang tich ctia hiéu cac nghich dao thira s6 nho nhat va thita s§ 16n nhat
ctia mau véi nghich dao don vi kém hon.

Céch 2: Taco: S =i+i+...+;
1.3 35 2003.2005
., a-—>b a b 1 1
y ba ba ba b a ( )

Ta phai bién déi sao cho tir sO cta tat ca cac s6 hang phai 1a khoang cach hai thira
s& dudi mau thi tat ca cac hang tir déu tach ra duwoc:

2 _1 1
13 1
2 11
35 3 5
2 11
2003.2005 2003 2005
:>i+i+ +#—E_1+1_1+ _i_i_i—l_i—%
1.3 35 20032005 (1 3] |3 5/ 7 |2003 2005| ~ 2005 2005
1 1 2 2 2 2004
My S= — 4 — 4. 4+—— =25 ="2 4 % 4 . —
H 13 35 " 2003.2008 13 735 7" 20032005 2005
2004 1002
S ="y _TF%
2005 2005

Cha y: Théng qua vi du trén can phai khac phuc cho hoc sinh sai hay gap

1 1. .

—=—-—=lasai

35 3 5

Chuay:
Nhan xét tong quat: m_11 véia—-b=m

ba b a
Bai toan tong quat:
1 1 1 e
.= + + ..+ voi m=123.,
a@+m) (@+m)@+2m) {a+(n—1)m}{a+nm}

n=123.

@ Chuyén d& 2: Thyc hién phép tinh
@
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2 2 2
a)A:5—+ > +..+ >

1.6  6.11 26.31

4 4 4 4
b) B = + A e e A

11.16 16.21 21.26 61.66

2 32 3 32 32
0)C=_——+_- + -

25 58 8.11 11.14 14.17

Loi giai

a) Ta co:

5 5 5 5 1 1 1 1 1 1 1
A=5—4—4—+. .. +——|=5|l- - - .+ = ——

[1.6 6.11 11.16 26.31] [ 6 6 11 11 16 26 31]
A=51—i=52=@

31 31 31

b) Ta c6:
—1+1+1++L:»55—45+5+5++i
- |11.16 1621 2126 7 61.66 © |11.16 1621 21.26 T 61.66
5B = 4 i—i+i—i+...+i—i gt L sy ® gt _2

11 16 16 21 61 66 11 66 66 33

2 2 2 2 2

c)Tacc'):C:3—+3—+ 3 3 3

+ +
25 58 811 1114 1417

_gft 111, 1 1) 1 1) ,15 45
12 5 5 8 7 14 17] Tl2 17] T34 34

Vay C =22

34

3 , 3 3 3 ]_[ 25 | 25 25 ]

==ttt + + ot
18 815 1522 106.113) |50.55  55.60 95.100

Chuyén d& 2: Thyc hién phép tinh
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Loi giai
Ta co B=i+i+i+...+ 3
1.8 8.15 15.22 106.113

7 7 7 7
=MB=3—+—+—=+..

1.8 - 8.15 " 15.22 et 106.113]
= 7B =3 1_1+1_i+i_i+"_+i_i =3 1_i :3.£:>B _ 312 48

1 8 8 15 15 22 106 113 113 113 7.113 113

\ 25 25 25 1 S S S
vaC =——+——+..+ = C=—->ot+—=o+...+
50.55  55.60 95.100 5 50.55  55.60 95.100
BN TN N SRS SN
S 50 100 100 20
48 1 847

Khid6:A=B-C=— - —=—_
113 20 2260

1 9

T+
19 19.29 29.39 1999.2009

(o]
(o]

Loi giai
Ta co: TR . R
19 19.29  29.39 1999.2009
9 9 9 9
A=— 4 + ot
9.19 ' 19.29  29.39 1999.2009
10 10 10 10 1 1
= 10A=9|—— + + RIS ] -
[9.19 19.29 ' 29.39 1999.2009] [9 2009]

LoA — g 2000 _ 2000 200

9.2009 2009 2009

A=zt 5t st L5l g7l
1.2 2.3 3.4 7.8 8.9
Loi giai
Taco:A=3—+- -5t 7t gt gy t-3 5, 7 D17
1.2 2.3 3.4 7.8 89 12 23 34 7.8 8.9

@ Chuyén d& 2: Thyc hién phép tinh
@
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ga=it, 1,1
7 9L 247 ' 475 ' 755 @ 1147

2 2 2.2 2
bD)B=—F_—+—+—+-—
15 35 63 99 143

Loi giai
a) Ta co:
1 1 1 1 1 1 1 1 1 1 36
- 4 ——=1- = —=1-—==
1.7 713 13.19 31.37 7 7 13 31 37 37 37
b)Tac(’):B:i_Fi_}_i_}_i_f_L:l_i:E
35 57 79 911 1113 3 11 33
2 2 2 2
A F==-+—+—+..+
6 66 176 (5n — 4)(5n + 1)
BG=1+2t 2 2y 4 9
45 105 189 29997
Loi giai
a) Taco
) I I ) PR S S L
6 66 176 (5n—4)(5n +1) 16 611 11.16 (5n—4)(5n +1)
SF—2[ 2, ° . 5 . P PR P NN
1.6 6.11 11.16 (5n—4)(5n+1) 5n +1 5n +1
_2n
501
) 3 3 3 3 3 3 3 3
b)Taco:G=1+—+—+—+. +—=1+—+—4+—+..+ ——
15 35 63 9999 35 57 7.9 99.101
1 1 1 2 2 2
G=1+4+3]—4—+..+ =>26 =2+3|—+ "+ ...+
35 5.7 99.101 35 5.7 99.101]

Chuyén d& 2: Thyc hién phép tinh
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13 % _,, 98 300 o 150
"3.101 101 101 101

e
215 153 3.21 87.90

Loi giai

6 ;. % 4 5 L+
12.15 1518 1821 87.90

1 1 1 1 101
Mzz[i+i+ S ]:2[———+———+...+———]

TacO M =

12.15 1518 ~  87.90 12 15 15 18 87 90
_Hi 1
12 90
3 9 11 13 15 17 197 199
AH=—t+— -+ -+ ——
25 10 15 21 28 36 4851 4950
py1=—>_> 20
1. 3 3.4 100.101
Loi giai
a)TaCé'ﬂ_E-f—i—E-f—E—E‘i‘ 2019
"2 50 20 30 42 56 9702 9900
H 38 9 11 13 15 197 199
— = — = = =+ —
2 50 45 56 67 78 98.99 99.100
H_ 88 (1 1) (1 1) (1 1) (1 1) (1 1} (1 1
2 50 |4 5] |5 6] |6 7] |7 8] 7 |98 99| |99 100
H_38 1 1 76425-1_, . ,
2 50 4 100 100
, 1) (1 1 1 1 1 1 1 100
b)Taco:l =|1+=|—|=+=|+|=+ |- | —r — =1 — ="
) +2 2+3+3+4] 1oo+101 101 101

@ Chuyén d& 2: Thyc hién phép tinh
@
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g5, 4,3 1 13
S 21 111 112 215 154

Loi giai

Tac:B=—+ 2 5 , 1 13
21 111 112 215 154

B 5 4 3 1 13

= —=— + + +
7 27 711 11.14 1415 15.28

. B_1.1,1 1,1 1 1 1,1 1 _1 1 _13
7 2 7 7 11 11 14 14 15 15 28 2 28 28

4 6 9 7. 7 5 3 11
= + + + vaB = + + +
731 7.41 1041 10.57 19.31 19.43 23.43 2357
Loi giai

Ta co:

A_ 4 n 6 n 9 n I _i_i+i_i+i_i+i_i_i_i
5 3135 3541 4150 5057 |31 35/ |35 41| |41 50| |50 57 31 57
B_ 7 , 5 , 3 11 (1 1) (1 1) (1 1) f1 1} 1 1
2 3138 3843 4346 4657 |31 38| |38 43| |43 46| |46 57| 31 57

Khido: 2-8 -
5 2

o[>

5
2

1 1 1 1

= 1300 "2301 3302 T 101400

1 1 1 1

va B = + ..+
1.102 2.103 3.104 299.400

Loi giai

Chuyén d& 2: Thyc hién phép tinh
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1 1

Ta co:
299A—&+£+ + 299 —l_i+1_i+l_i+ 4| —
©1.300 2.301  101.400 |1 300 2 301 (3 302/ 7 (101 400
1 1 1 1 1 1
= 200A =14+ -+ -4+
+2+3+ +101 3oo+301+ +400
101 101 101 101
101B =
1.102 + 2.103 + 3.104 et 299.400
B PR U Y S U D I S
B 102] |2 103 |3 104] T (299 400
B PO SR O U U O SESPUO SES O PUUR: U USSR
B 2 3 7200 (102 103 7 400| 2 3 7 101) (300 301 7 400
A 101

Khi d6: 299A =101B = — = —
299

B
1 1 1

1 1 1

A=_—— — — — .
100 100.99 99.98 98.97 32 2.1
Loi giai
TacéA:i_ t 1 1 —...—i—i
100 100.99 99.98 98.97 3.2 2.1
S SN U S SN S S S
100 (100.99 99.98 98.97 T 32 21
A= 1 i+i+ + ! + ! + !
100 (2.1 3.2 7 98.97 99.98 100.99
:>A—i_ 1_1+1_1+ +i_i+i_i+i_i
100 2 2 3 7797 98 98 99 99 100
:>A:i_ 1_i:__49
100 100 50

Chuyén d& 2: Thyc hién phép tinh
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Mau la cac s6 tw nhién lién tiép
1 1

A)Tlinhitong sauls, == omsiseytt - oh n(n+1)(n+2)

Phuong phap:
Nhan xét dé bai:
- Tk cac s6 déu lal
- Mau céc s8 hang déu 1a 3 tich s& tu nhién lién tiép.

- S6 hang tong quat c6 dang

n(n +1)(n -1-2)

Ta co
1 1 5 1 (k+2)-k 1l 1 1
k(k+1)(k+2) 2'k(k+1)(k+2) 2k(k+1)(k+2)_2 k(k+1) (k+1)(k+2)

Do do:
1o 1
123 2|12 23
21t 11
234 223 34
1 1l 1 1

n(n+1)(n+2) 2n(n+1) (n+1)(n+2)

Cong v€ va4i v€ cac dang thire trén ta duoc.

1] 1 1 1 1 1 _ 1

i :E[E_§+§_37+"'+n(n +1) (n +1)(n +2)

Nhan xét két qua: Néu mau c6 3 s6 tu nhién lién tiép thi tdng bang tich nghich
dao cta (3; —1) v6i hiéu nghich dao cua tich 2 thira s6 ¢é gia tri nhd nhat va tich
1

2 thira s6 c6 gid tri 1én nhat: S = >

1 1

Chuyén dé 2: Thuc hién phép tinh
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1 1 1 1

= + + R S —
123 234 345 37.38.39

Loi giai
1 1 2 1 1 2 1 1 2
Taxet ———=——+;, ——— = e — =
1.2 23 123'23 34 234 37.38 38.39 37.38.30.
o , 1 1 2
Tong quat - = .
n(n+1) (n+1)(n+2) n.(n+1)(n+2)
Do dé 2B = 2 + 2 2 ...+L
1.2.3 234 3.45 37.38.39
(1 1) (11 1 1) 1 1 740 370
1.2 23 23 34 7 |37.38 38.39] 1.2 3839 3839 741
SuyraBz@.
741
1 1 1 1
= 4 L +o+
123 234 3.45 10.11.12
Loi giai
Ta co:
2 2 2 2 (41} (o1} f1 1
123 234 345 7101112 (12 23/ |23 34] 7 1011 11.12
1 1 6 ,_6
1.2 11.12 132 264
, ) 1 1 1 1 1
Ton uatt A= —+—+...+ = —|: 2.
g4 1.2.3 234 n(n+1)(n+2) [2 (n+1)(n+2)

1 1 1

b) Tinhtong sau: S, = 12+ 5345 1 (n+1)(n +2)(n +3)

Nhan xét dé bai

- T cac sO hang la 1

Chuyén d& 2: Thyc hién phép tinh
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- Mau céc s8 hang déu 1a 4 tich s& tw nhién lién tiép.

1

- S8 hang tong quaét ¢ dang n (n + 1) (n - 2)(” + 3)

Ta co:
1 1 3
k(k+2)(k +2)(k +3)  3'k(k +1)(k +2)(k +3)
1 (k +3)—k 1 1 1

“3kk+1)k+2)k+3) 2

k(k+1)(k+2) (k+1)(k+2)(k+3)

Do do:

111 1
1234 3(123 234

111 1
2345 3|234 345

1 1

nin+1)(n+2) (n+1)(n+2)n+3)

nn+1)(n+2)n+3) 3

Cong v€ v4i v€ cac dang thirc trén ta duoc

1] 1 1 1 1 1 1

S = 5[1.2.3 "234 234 345 " h (n+1)(n+2) - (n+1)(n +2)(n +3)

%[1;3 =

+ + ot
1234 2345 3456 27.28.29.30

Loi giai
Nhan xét: t L 3 , ! 1 SN
1.2.3 2.3.4 1.2.3.4'2.3-4 3.4.5 2.3.4.5
1 1 3

27.28-29 28.29-30 27-28-29-30

Chuyén d& 2: Thyc hién phép tinh
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Goi biéu thic phai tinh bang A, ta duoc:

1 1 4059
©1.2.3 28.29.30 28-29-30°
VéyA=1353.
8120

Bai toan tong quat

1 1 1
" 1osm 2.34...(m +1) T (n+1)(n+2)...(n +m 1)

Tacongay S = = = — L

m-1{1.23..(m-1) (n+1)(n+2)(n+3)..(n+m-1)

Voim=234...n=123;...
Cha y:
C6 thé khai thac cho hoc sinh thdy trong tong

s =+ 4 L . 4 L
" 123 234 7 n(n+1)(n+2)
Thi3—1=4-2=..=n4+2-n=2
2 2
:ZSn_erer .+n(n+1)(n+2)
1 1

) e +2)

g -4yt 1
2|12 (n+1)(n+2)
Nhu vay:
* 2m _ 1 _ 1
a(a+m)(a+2m)_a(a+m) (a+m)(a+2m)
- 3m 1 1

a(a +m)(a +2m)(a + 3m) B a(a +m)(a +2m) (a +m)(a +2m)(a + 3m)

Chuyén d& 2: Thyc hién phép tinh
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Dang 5: Tinh téng tw nhién dang tich

a) Tinhtong A=1.2+23+3.4+...+98.99

b) St dung két qua cta cau a, hdy tinh:B = 1% +2* + 3* + ... + 97> 4 98°

c) Str dung két qua caa cau a, hdy tinh: C =1.99 +2.98 +3.97 +... +98.2 + 99.1

Loi giai
a) D& tach mdi s§ hang thanh hiéu cua hai s& nham triét tiéu tirng cip hai s, ta
nhan mdi s& hang cua A véi 3. Thira s8 3 nay duoc viét dudi dang 30 & s6 hang
th nhat, 4—1 & s6 hang th hai, 5—2 & s6 hang thi ba, ...., 100 -97 & s6 hang
cudi cung. Ta c6:
3A=123-0)+23(4—1)+3.4(5-2)+...+97.98.(99 — 96) + 98.99 (100 — 97)
= (1234234 +345+...+97.98.99 +98.99.100) —(0.1.2+1.2.3 +2.3.4 + ... + 96.97.98 + 97.98.99)
= 08.99.100
Suy ra A = 323400.

n.(n +13)(n +2).

Tong quattacod: 1.2+23+...+n(n+1) =

b) B=1"+2*+3 4.4+ 97> +98°
=1(2-1)+2(3-1)+3(4—1)+...+97(98 —1) +98(99 1)

— (1.2 +23+34+..497.98 + 98.99)— (1+2 +3+... +97.98)

=A-— @ = 323400 — 4851 = 318549.

. . _n(n+1)(n+2) n(n+1)_n(n+1)(2n+1)
Tong quat: 1° +2° + 3 +...+97* 498 = 3 —— = 5

c) C =1.99+2.98 +3.97 +...+98.2+99.1
—1.99 + 2.(99 - 1) + 3.(99 - 2) 4ot 98.(99 - 97) + 99.(99 - 98)

- (1.99 +2.99 +3.99 + ...+ 98.99 + 99.99) - (1.2 +2.3+..497.98 + 98.99)
=99.(1+2+3+...+99) - A

Chuyén d& 2: Thyc hién phép tinh
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99.100 98.99.100  99.100.101
T2 3 N

=99

= 166650.

Tong quat: 1n +2(n —1)+3.(n —2)+ ..+ (n—1)24+n.1= n{n+1)fn +2).

B=123+234+345+..4+17.18.19

Loi giai
Taco: 4B =1.2.3.4+2.3.4.(5-1)+3.45.(6 —2)+.... +17.18.19.(20 — 16)
4B =1234+2345-1234+3456—2345+.. +17.18.19.20 —16.17.18.19
4B =17.18.19.20
B =17.18.19.5 = 29070.
e T

a) D=14+25+36+...+100.103
b) E =1.3+42.443.5+...+97.99 4 98.100
Loi giai
a) Ta co:
D =1.(143)+2.(2+3)+3(3+3)+...+100.(100 + 3)
D =(1.1+1.3)+(2.2+2.3)+(3.3+3.3) +...+ (100.100 + 100.3)
D =(1.1+22+33+..+100.100) + 3(1 + 2 + 3 +... + 100)
Dit A=11+22+33+...4+100.100 VA B =1+2+3+4 +... 4+ 100
Taco: A=1+2° +3° +...+100°
= A=1(2-1)+2(3-1)+3(4-1)+...+100(101 - 1).

= A= (1.2 +2.3434+... +1oo.1o1) — (1+ 243+ +1oo)
=D = (1.2+2.3+3.4 +...+1oo.1o1)+2(1+2 +3+ ...+1oo)

batC =1.2+2.3+3.4+...+100.101, Tinh tdng C ta dugc :

Chuyén d& 2: Thyc hién phép tinh
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3C =1.2(3-0)+2.3(4—1)+3.4(5-2)+...+100.101.(102 — 99)
T = (1.2.3 - 0.1.2) + (2.3.4 - 1.2.3) + (3.4.5 - 2.3.4) ot (100.101.102 - 99.100.101)

3C =100.101.102 —0.1.2 = 100.101.102 = C =100.101.34

B =1+2+3+4+...+100=(1oo+1).%=101.50=5050.

Vay D =C + B =100.101.34 + 5050 = 348450.

b) Ta c6:

E=1(1+2)+2(2+2)+3(3+2)+..+97(97 +2) + 98(98 + 2
E=(11+1.2)+(22+2.2)+(3.3+3.2)+...+(97.97 + 97.2) + (98.98 + 98.2)
E=(11+22+33+..+97.97 +98.98)+ 2(1+2+3+4+...+ 97 + 98)

DatA=11422+33+..+9898vaB=1+2+34+4+..497+98

Tinh roi twong tu clu a roi thay vao E .

a) F=13+57+9.11+..497.101

b) G =1.2.3+2.3.4+3.45+...+98.99.100

Loi giai
8) F =1.(1+2)+5(5+2)+9(9+2)+..+97(97 +2)
F=(11+12)+(55+5.2)+(9.9+9.2)+ ...+ (97.97 + 97.2)
F=(11455+9.9+..+97.97)+2(1+5+9+...+97)
Dat A=11+55+99+..4+97.97,B =1+5+9+...+97, tinh roi thay vao F
b) 4G =1.2.3(4 - 0)+23.4(5 1)+ 3.45(6 — 2] + ... + 98.99.100 (101 — 97

4G = (1.2.3.4 - 0.1.2.3) + (2.3.4.5 - 1.2.3.4) + (3.4.5.6 - 2.3.4.5) ot (98.99.100.101 - 97.98.99.100)

98.99.100.101
4

Chuyén d& 2: Thyc hién phép tinh
@

4G =98.99.100.101 = G =




BOI DUONG HOC SINH GIOI MON TOAN 7

a) H =1.99 +2.98 +3.97 +... +50.50

b) K =199 +3.97 +595+... 4-49.51
Loi giai

) H =1.99+2.(99 —1)+3.(99 — 2) + ... + 50(99 — 49

H =1.99+(2.99 -1.2) +(3.99 — 2.3) + ... + (50.99 — 49.50)

H =(1.99 +2.99 +3.99 +... + 50.99) — (1.2 + 2.3 + 3.4 + ... + 49.50)
Dit A=99(1+2+3+..+50), B=12+23+34+..+49.50
Tinh A va B rdi thay vao H

b) K =1.99+3(99 —2)+5.(99 — 4) + ... + 49(99 — 48)

K =1.99 +(3.99 — 2.3) + (5.99 — 4.5) + ... + (49.99 — 48.49)

K =(1.99+3.99+5.99+...+49.99) — (2.3 + 4.5+ ... + 48.49)

Dit A=99(1+3+5+..+49),B =(2.3+45+6.7+...+ 48.49)
Tinh A va B roi thay vao K
- v~ 0000000000

C =13+35+5.7+..+97.99

Loi giai
C=1(1+2)+3.(3+2)+5(5+2)+..+97.(97 +2)
C =(11+1.2)+(3.3+32)+(55+5.2)+...+(97.97 +97.2)
C=(L1+833+..+97.97)+2(1+3+5+...+97)

Dat A=11+33+55+...4+97.97,B=1+3+5+7+...+97

Tinh A va B roi thay vao C

O

Chuyén dé 2: Thuc hién phép tinh
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1.24+2.4+3.6+4.8+5.10
3.4+6.8+9.12+12.16+15.20

Loi giai
Tacd 3.4+68+9.12+12.16 +15.20 =6.1.2 + 6.2.4 +6.3.6 + 6.4.8 + 6.5.10
- 6(1.2 +244+36+48+ 5.10)

1.2+2.4+3.6+4.8+5.10 1.242.4+3.6+4.8+5.10 1

3.41681912+12.16+1520 6

(1.2+2.4+3.6+4.8+5.1o) 6

Tinhtdng S = 2* + 4% 4 ..... 4+ 20°

— 2212 £ 202 4 422107 = 22 (12 +22 4t 102) — 2%.385 = 1540

A=21423+25+..4299 vaB=22+24+26+..+298+100

Loi giai
Ta co:

B=22+24+26+..+2.98+100
A=21+23+25+..+299

:»B—A=2+2+2+...+2+2(50—99)=2.49+2.(—49)=o
=A=B

Dang 6: Tinh tdng tw nhién dang téng

1 1 1
A=14 A+ +2W+2+8)+ .+ (L +2+..+16)

Chuyén d& 2: Thyc hién phép tinh
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1 1 1
B=1+_(+2+ - (1+2+3+.+ (1 +2+..+20)

Loi giai
a)Tacé'A=1+l£+lﬂ+ +iM:Z+§+E+§+ +£
' 2°'2 32 7 16 2 2 2 2 2 72
1 1 (17.18
=Z(142434+4+...+17-1)==.|——_1|=176.
1 e
. 123 134 1 20.21 3 4 5 21
bYTacoOB=1+=-."—+= = . 4+ — " 14— —4Z4..4+=
) +2 2 +3 2 * +2o 2 +2+2+2+ +2

=%(2+3+4+...+20+21)=%.230:115

1 1 1 1
A=1+—(1+2)+—(1+2+3)+—(1+2+3+4)+...+—(1+2+3+...+2012)
2 3 4 2012
Loi giai
, 1 1 1 1
TacoA=1+—(1+2)+—(1+2+3)+—(1+2+3+4)+...+—(1+2+3+...+2012)
2 3 4 2012
123 134 145 1 2012.2013
=14+ - — 4+ - — = —+ ... .
2°2 '3 2 42 2012 2
2 4 2013 1
:—+§+—+§+...+ﬂ=—(2+3+4+...+2013)
222 2 2012 2

1 1
—Z(14+24344+..+2013 1) ==
2( +2+3+4+..+ ) 2[ - >

1 1 1
F=1+-0+2)+-(1+2+3)+..+ ——(1+2+...+2016)
2 3 2016

2012.2013 1] 2025077

Loi giai
.. 123 134 1 2016.2017
TacOF =14+ —4+—.—+....+ .
2 2 3 2 2016 2

Chuyén d& 2: Thyc hién phép tinh
@
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2+1 3+1 441 2016 +1 1 1 1 2+3+4+..+2016
F=1 =l+-+-+..+=
Tt S, et oSttt 5
1 2018.2015 2015.2019
- =14 —

F=1+-.2015+
2 2

1 1 1
+ + ...+
14243 14+2+3+4 1+2+...4+59

Loi giai

. 1 1 1
Ta co: + + o ———

(1+3).3 (1+4).4 (1+5).5 (1+59).59

2 2 2 2

_i+i+i+ +L—2i+i+i+ +L
34 45 56 5960 |34 45 56 7 59.60
L1 1 19]1_19
713 e0] |60/ 30

50420 422,20 10,10, . 100 1
3 3 4 3 67 9899 99
Loi giai
Taco: A= 50+5—0+§+§+E + @—F@‘F + 100 + 100
' 3 3 4 3 6.7 7.8 98.99 99.100
1 1 1 1 1 1 1 1
A=100—+ —+—+—+4+—|+100|— + —+ ...+ ——
1.2 23 34 45 56 6.7 7.8 99.100]
1 1 1 1 1
A=100|—+ — 4+ =+ . =100.|1——|=99
[1.2 + 2.3 + 3.4 + 99.100] [ 100]

Chuyén d& 2: Thyc hién phép tinh
@
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c=—1(1+2+3)—1(1+2+3+4)—--.—i(1+2+3+~~+5o)
3 4 50
Loi giai
Tacé:c:—1(1+2+3)—1(1+2+3+4)—.--—i(1+2+3+~~+5o)
3 4 50
1 (1+3)3 1 (L+4)4 1 (1+50).50
-3 2 4 2 50 2
1414 +1{+(3+4+ - +50)
__1+3+1+4+..._|_1_|_50__ 48 chu so 1
B 2 B 2
(3+50).48
484+
= 2 24453.12=612.

2

Dang 7: Dang toan tinh tich

a)A_2_3_4_ 20° b)5_££3_2 10°
1.3°2.4°35 719.21 1.2°2.3°3.4 710.11
Loi giai
22 33 44 2020 (234..20)(234..20) 202 40
a)Taco: A=—.—.—... = =
1.3°2.4°357719.21 (1.2.3....19)(3.4.5 .21) 21 21
) 1.1 2.2 3.3 10.10 (1.2.3....10)(1.2.3...10) 1
b) Tac6: B=—"—.—.—.... = ==
1.2°2.3'3.47710.11 (1.2.3...10)(2.3.4...11) 11

e 1 1 B 1
1+2 1+2+3 14+2+3+4]"

1 1
1+2+3+..4+2016

Loi giai

@ Chuyén d& 2: Thyc hién phép tinh
@
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Tacod:C =|1— 1 11— 1 11— 1 |1 — 1
(1 + 2).2 (1 + 3).3 (1 + 4).4 (1 + 2016).2016
2 2 2 2
259 2017.2016-2 4 10 18 2016.2017 —2
361077 T 6'12°2077 2016.2017

10 2016.2017
2

5 3.6 20152018 1004
.3'3.4 4572016.2017 3009

Loi giai

1.3 5 9o _ (1.35...97) 1
YR

(BN
+

1 2 1000
1000][1 N 1000]___[1Jr 1000]

1999][1 N 1999]___[1Jr 1999]

1 2 1999

—_—|
(BN
+

Loi giai

. 2000 2001 2002 2999| (1001 1002 1003 2999
Taco: A= . . . . .
1 2 3 1000 1 2 3 1999

A 2000.2001.2002...2999 1.2.3...1999 _1001.1002....1999
1.2.3.4...1000 '11001.1002.....2999 1001.1002...1999

s b

@ Chuyén d& 2: Thyc hién phép tinh
@
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Loi giai

15 399 1324 35 1921 (123.19)(345.21) 21 2
1677400 2.273.3°4.4772020 (2.3.4...20)(2.3.4.5...20) 202 40

SR | 1— 1
1 1+2+3]" 142+3+...4+n

Loi giai

N P | 1 1
Taco:A=]1 (1+2).2 ! (1+3).3 ! (1+4n)n

2 2 2

4 10 18 n(n+1)-2
2334457 n(n +1)

14 25 36 (h—1)(n+2) (123..(0-D)(45..0+2) ny2 n42
3347457 nn+1)  (23.n)(845.M+1))  n3  3n

1 1 1
a) A=|1+—||1+—|l1+—— . —
) +1.3 iy +3.5 2018.2020]
o6 —[1-Lfi-i).fio L
5 6 100
Loi giai
2 2 2 2
a) Taco A= 1+i 1+i 1+i 1+; =2—.3—.4—...&
1.3 2.4 3.5 2018.2020| 1.3'2.4 3.5 2018.2019
(2.3.4....2019) (2 3.4....2019
— — 2.2019 = 4038

~ (2.3.4...2019).(3.4.5....2018)
b) Tacé B = 1—— 1—— 11— 6-1) |99-1)100-1
100 6 99 || 100
@ Chuyén d& 2: Thyc hién phép tinh
(
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aa_2345678 b)B =2 249
3 8 15 24 35 48 63 80 9 16 25 2500
Loi giai
) 223344 88 99 (2.3.4...8.9)(2.3.4...8.9) 92 9
a)TacOD=—.—.—...—/—. = =22 _Z
132435 79810 (123.738)(345.910) 10 5
b) Ta c6 E 2.4 3546 4951 (2.3.4...49)(4.5.6...51) 25117
3.3'4.4'55 5050 (3.45..50)(34.5..50) 50.3 25

T N PR

1 1 1 1
b) B=|=+1||=+1||=+1|....|—+1
) 2 3 4 999
Loi giai
a) Taco: A= 83815 -9 -10 132435 9.11 10.12
4 9 16 100 121 22 3% 42 102 117

~1.234..103.45.6...11.12 121112 12

2232 112 22112 22
b) Ta c6: M =§.ﬂ.§.___@:@:500
23747 999 2

a0 O i b) B :[g_l][g_l][i_l]_"[i_l]

Loi giai

Chuyén d& 2: Thyc hién phép tinh
@
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1.
2

w

2.

SN
w
(6]

5 911 (1.2.3..9)(3.45..11) 11

a) Taco: F = 1010 (23.4..10)(2.3.4..10) 102

N
w
w
>
~

b) Taco: N =—£ =2 =3 —99_ 1
2 3

4 771000 1000

a)A:EE.E —9999 b)
4791610000
g_[1=2)[1-%|(1-4) (1-2012
2° 3 42 |7 20122
Loi giai
1.2.3...99)(3.4.5...101
a)Taco A—13 2435 99101 ( I ) 1101

N

2'3.374.477100.100 (2.3.4...100)(2.3.4...100) ~100.2

2
b) Ta co: B = —_3—_8 —-15 1-2012 -13 -24 -35 —2011.2013

233" 4.4 772012.2012 2.2 " 3.3 4.4 7 2012.2012

(1.2.3..2011)(345..2013) 2013
B (2.3.4....2012) (2.3.4...2012) T 2012.2

=[1— 1 — 1 1= 1 vann—JrZ.SosénhEvaF
1+2 1+2+3 1+2+34+...+n n
Loi giai
TacHd: E =|1— 1 1— 1 ...1—;
(1+2).2 (1+3).3 (1+n).n
2 2 2

233445 n(n +1)

@ Chuyén d& 2: Thyc hién phép tinh
@
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14 25 36 (N—1)(n+2) (L23.(n-D)(45..0+2) ni2 n42
57 n(n+1  (23.n)(345.(+1))  n3  3n

&
w
>

Man+2>n+2

=F>E

|

_ 135..39
21.22.23...40
Loi giai
1.3.5...37.39 1.3.5.7...37.39

Tacory = (21.23.25....39)(22.24.26....40) N (21.23.25....39)2" (11.12.13....20)

U 1.3.5...39 _ 1.3.5..39
210(21.23....39)(11.13...19)(12.14.16.18.20) 210.(11.13...39)25(6.7.8.9.10)

1.3.5..39 1.3.5...39 _ 1.3.5.39 1

U= (7.9.11...39).(6.8.10)  2°.(7.9..39).2°3.5 2°.357.39 2°

.1 1

1 1 1 1 1 2
A=+ =1+ =|t+=| |1+ =——||1+=——|[r08 - =
[ +1.3][ +2.4][ +3.5] [ +2016.2018][ +2017.2019][]‘ 25]

Loi giai

1 _n2+2n+1_(n+1>2

Vel N e ™ A +2) np2)

Ny . 2?2 3 4 5 2018° 27 2 22.3%.4%5%...2018°
TedétacoA=— — — — ... —————— | ———| =
1.3 2.4 35 4.6 2017.2019 |25 25) 1.2.3%.4%5...2017%.2018.2019
iAz—i—
2019

Chuyén d& 2: Thyc hién phép tinh
@
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Chom 1337 6L Chtng minh rang M < 0,04
2468 632
Loi giai
pstN 2488 632
3579 633
1357 6312 4 6 8 632 1
SMN=|=22 - =222 = =—
2468 632]13 579 633 633
Mal<g;§<£;m;§g<§§m@nM2<MN:¢M<m39
2 3 4 5 632 632

Vay M < 0,04 (dpcm).

[1 1 1 1 ]4—3—5—7—...—49

8 815 "1522 T 4350 217

Loi giai

Ta co

1+ 1 N 1 - 1 |4-3-5-7—..-49
8 8.5 1522 = 43.50) 217

—11_1+1_i+i_i+ +i_i
7 8 8 15 15 22 7 43 50

217 T 750 731 7255731 5

5—(1+3+5+..+49) 1[1 1] 5—(1250+25) 1 49 5625 7.7.22.531 2
' 217 7 '

Dang 8: Tinh téng cling s6 mit

a) A=1+2"4+34..+98 b)

@ Chuyén d& 2: Thyc hién phép tinh
@
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B=-1"+2"-3+4°— .. —19 + 20
Loi giai
a)Tac6 A=11+22+33+...498.98
= A=1(2-1)+2(3-1)+3(4-1)+..+98(99 -1
= A=(12+23+34+..+98.99)— (1+2+3+...+98)
D3t B =1.2+23+3.4+..+98.99, tinh téng B ta duoc:
3B =1.2(3-0)+23(4—1)+3.4(5-2)+...+98.99(100 — 97)
3B =(1.23-0.1.2)+(23.4 -1.2.3)+ (3.4.5-2.3.4) + ... +(98.99.100 — 97.98.99)

3B — 98.99.100 — 0.1.2 = 98.99.100 = B — 02100

98.99  98.99.100 , 98.99
+ = +

Thay vao A ta duoc A=B 3 5

b) Ta c6 B=-1"4+2 -3 +4 .. —19 +20°
=B=—(1—-243 —4+..4+19 —20?)

B — —[(12 +22 48+ 197+ 20°) - 2(2 4+ 4 + 6 +...+202)]

B=-

[20.21.22 20.21
+

2 2 2 2 2
S 5 ]—2.2 (1 +2243 +...+1o)

B =-20.22.7-20.7—-8

[10.11.12 N 10.11] —-207.23-8(10.11.4+5.11)

a)D=1+34+5"4...+99 b)
E =11 +13% +15% +... +199°

Loi giai

Q) Taco D = (1" +2° + 8 +4° + .. +99° +100°) — (2 + 4 + 6 + ... +- 100

100.101.102  100.101
:>D:[ 3 2

Chuyén d& 2: Thyc hién phép tinh
@
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50.51.52 50.51
_l’_

DatA=1"+2"+3+.. 450 = A= 3

, thay vao D ta duoc:
D = 100.101.34 + 50.101 — 4 (50.52.17 + 25.51)
b) Tacd: E =11° +12° +13% +14* +15° +... + 199* + 200° — (122 + 14 + ..+ 2002)

Pat A=11* +12° +13% + ...+ 200%,B = 12* 4+ 14* + ... 4+ 200°

Tinh ta duoc:
A =11.11+12.12+13.13 + ... + 200.200 = 11.(12 — 1) +12.(13 — 1) + ... 4 200.(201 — 1)

= A= (11.12 - 11) + (12.13 - 12) + (13.14 - 13) +ot (200.201 - 200)

A= (11.12 +12.134+13.14 + ... + 200.201) _ (11 4112413 4.+ 200)

3 2

A [200.201.202 B 10.11.12] B
B 2

211.190]

VA B = 2 (62 L7 +___+1002) _ 4[100.101.102 B 5.6.7]_[106.95]

3 2 2
Vay E =A-B
a)C =2+ 4 +6°+...+ 20 b)

F=1+4"+7+..+100°

Loi giai
8)TacoC =2° (1" +2° + 3 +...+ 107
DatA=1+224+3+..+10°=11+22+3.3+...4+10.10
A=1(2-1)+2(3-1)+3.(4-1)+..+10.(11-1)

10.11.12  10.11
2

A:(1.2+2.3+3.4+...+10.11)—(1+2+3+...+1o)=

b) Tacé F =1.1+ 4.4 +7.7 +10.10 +... + 100.100
F=1(4-3)+4(7-3)+7(10-3)+10(13 - 3) + ... +-100(103 — 3)

F = (1.4 - 1.3) + (4.7 - 3.4) + (7.10 - 3.7) + (10.13 - 10.3) +ot (100.103 - 100.3)

Chuyén d& 2: Thyc hién phép tinh
@
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F=(14+47+710+10.13+...+100.103) - 3(1+ 4 + 7 + 10+ ... + 100)

Dt A=14+47+710+..4100.103B =1+ 4 +7 +10 +... + 100

Tinh 9A =1.4(9-0)+4.7(10 - 1)+ 7.10(13 — 4) + ... + 100.103 (106 — 97 )

9A = (1.4.9—0.1.4)+ (4.7.10 — 1.4.7) 4 (7.10.13 — 4.7.10) + ... + (100.103.106 — 97.100.103)

100.103.106 + 8
9

9A =1.4.9 + (100.103.106 — 1.4.7) = A=

Tinh B roithay vao F taduoc F =A—-3B

Cho biét 1> + 2° + 3% + ... + 12> = 650. Tinh nhanh tong sau 22 + 4> + 6% + ... + 24

Loi giai

Taco 22 + 42 4+ 62 + ... + 242 = 22 (12 4+ 22 +...+122) — 4.650

K =1.22 +2.32 +3.4* + ... + 99.100?

Loi giai
Ta co:
K =1.2.2+2.3.3+3.4.4+...+99.100.100
K =12(3-1)+23(4-1)+34(5-1)+...+99.100(101 — 1)

K =(1.2.3-1.2)+(2.3.4-23)+(3.45 - 3.4) +... +(99.100.101 — 99.100)
K = (1.2.3 +234+345+... + 99.100.101) - (1.2 +234+34+...+ 99.100)

bat A=1.23+234+345+...499.100.10,B =1.24+ 2.3+ 3.4 +... +99.100

Tinh A = 4A = 1.2.3(4 - o) + 2.3.4(5 - 1) + 3.4.5(6 - 2) ot 99.100.101(102 - 98)

Chuyén d& 2: Thyc hién phép tinh
@
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4A = (1.2.3.4 - 0.1.2.3) + (2.3.4.5 - 1.2.3.4) + (3.4.5.6 - 2.3.4.5) Tt (99.100.101.102 - 98.99.100.101)

99.100.101.102
4

4A =99.100.101.102 = A =

Tinh B twong tu roi thay vao K .

a) H =2 +4° +6° +...+100°
b) I =1.3% +3.5° +5.7° +... + 97.997

Loi giai
a) Taco:
H =2 (1 +2° 48 + .. +50°) = 4A
A=11+22+33+44+..+5050
A=1(2-1)+2(3-1)+3(4-1)+4(5-1)+..+50(51-1)
A=(12-1)+(23-2)+(3.4-3)+..+(50.51-50)
A=(12+23+34+..+5051)—(1+2+3+...+50)

Tinh tong A ta duoc A = 50.51.51  50.51

, thay vao H

b) Tacd | =1.3% +35° +57% +...+97.99° =1 =1.3.3+3.55+5.7.7 +... +97.99.99
| =1.3(5-2)+35.(7-2)+5.7(9—2)+... + 97.99(101 - 2)

| =(1.35-1.3.2)+(35.7-35.2)+ (5.7.9 —5.7.2) + ... +(97.99.101 — 97.99.2)

| =(1.35+357+5.7.9+...+97.99.101) —2(1.3 + 3.5 + 5.7 + ... + 97.99)

bat A=135+35.7+5.79+...+97.99.10,B =13+ 35+ 5.7 +... +97.99

Taco: 8A=1.358+ 3.5.7(9 - 1) + 5.7.9(11 - 3) +ot 97.99.101(103 - 95)
8A=1358+ (3.5.7.9 - 1.3.5.7) + (5.7.9.11 - 3.5.7.9) ot (97.99.101.103 - 95.97.99.101)

97.99.101.103 — 15
8

8A =1.3.5.84+97.99.101.103 - 1.3.5.7 = 97.99.101.103 - 15 = A =

Twong tu tinh B roi thay vao |

Chuyén d& 2: Thyc hién phép tinh
@
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Chuyén d& 2: Thyc hién phép tinh
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Dang 9: Tinh téng cling co sd

Céch giai: D€ giai cac bai toan thudc dang nay ching ta dung phwong phap giai
phuong trinh (lam troi)

Tinhtdng dang: S =1+a+a’+a’+..+a" (1)

Phuwong phap:

Bwdc 1: Nhan vao hai vé ctia dang thike véi s6 a ta duoc.
aS =a+a’+a’+a*+..+a"" (2

Buwdc 2: Lay (2) trix (1) vé€ theo vé€ duoc:

aS-S—at_1os-2 L
a—1
A) Tinh téng day c6 co s6 16n hon 1.
Bai 1: Tinh tong
a) A=3"+3 +3 +..+3
b) B=2+2%+2° 427 .. 42
Loi giai

a) Ta thay moi s6 hang sau gap s6 hang lién truedc né “3” lan .
Taco 3s =3" + 3 +...+3% 4+ 3%

=3A-A=2A=(3-3)+ (32 _ 32) N (32°°° - 32°°°) + (3200l - 1)

3101 o 1

=25=3"-1=S=
b) Tacd 2°B =2° +2° +27 4 ... 4 2% 4. 22
-~ 4B _-B =3B :(23_23)+(25_25)+___+(22009_22009)+(22011_2)

2011
:>3B:22°ll—2:>B:2 2

Bai 2: Tinh tong

Chuyén d& 2: Thyc hién phép tinh
@
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a) A=5"+5"+5 +..+5% 45
b) B =5+5°+5° +5 +..+5
Loi giai
a) TacO A=5"+5" 45" +...+5" 45 = 5A=5"+5° 4 . 457 4 5%

:>5A_A:(51+52+_"+52018+52020)_(50+51+52+___+52018+52019)

2020
:>4A:52°2°—1:>A:5 1

b) Tacd 5°B =5° +5° +5" +...+5% = 25B — B = 24B = 5% -5

103
. B_ 5% -5
24
Bai 3:
Thuyc hién phép tinh A=2"° 2% 2% | 2> 21

Loi giai
Taco A=2" — (2% +2% + .. +2° +241)
DatB =2% +2% 4. +2°4241=2B =20 4 2% 4 . +2? 2
=2B-B=B=2"_-1
Vay A =21 B =2 _(2100 _1) —1
Vay A=1
Bai 4:
Tinh tdng G = 1427 +2° +2° ... 4 2%

Loi giai

Taco: 2°G = 2% 4 2* +2° 4 ... 2% 4. 2%

4G -G =6 — (22 _22)+(24 _24)_’_."_’_(22016 _22016)+(22018 _1)
0218 _ q

=3B =2 _1=G =

Bai 5: Tinh tong

@ : Chuyén dé 2: Thuc hién phép tinh
@
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ayM =20 _2%_2%_ _22_2 b)
N=3%_-3°43%_37 4+  +3 -3 +1
Loi giai
) TACOM =2° —(242° +2° 4.+ 2" + 2
Dat A=2+22+2° +2* + ...+ 2% 4 2% tinh A ta duoc A=2" -2,
Thay vao M ta dugc M = 2% — A = 2% — (2% —2) =2
by TacON =1-3+3" 3% +...+9% 9% + 3
=3N =3-3"+3-3*"+..+3% -3 43"
=N +3N = (3-8)+(3 - )+ (3 -3 ) +...+ (30 -3") + 3" +1

101
IN=3% 41N =S 1

Bai 6:
Tinh gia tri caa biéu thiec B =1 -2 42> —2° 4 ... 4 2%
Loi giai
TacOB =1-2+22—-23 4., +2°% 2B =222 42° 2% 4 .. 429

22009 + 1

=2B+B=3B=1+2"=B=
Bai 7:
Tinh gia tri cua biéu thitc A = 2000(2001° + 2001° + ... + 2001 + 2001 + 1
Loi giai
Dit B = 2001 + 20012 + 2001% + ... + 2001° = 2001B = 2001% + 2001% + ... + 2001%
= 2001B — B = 20008 = 2001*° — 2001
Khi d6A = 2000B + 1 = 2001"° — 2001 + 1 = 2001" — 2000
Bai 8:
Cho H =220 2% 2% _ 5 1 Tinh 2010"
Loi giai

Taco H =20 — (14242° +2° 4.4 2 4+ 2°7)

@ : Chuyén dé 2: Thuc hién phép tinh
@
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DatA=1+2+2"+2° +...+2°®
Tinh tong A ta duwoc A =2 —1, thay vao H ta duoc:
H =2 — (2 —1) = 1= 2010" = 2010
Bai 9:
Tinh H =1+2.6+3.6° +4.6° +...4+100.6%
Loi giai
Ta co: 6H =6 +2.6* + 3.6° + 4.6 +... +100.6'"

H—6H =-5H =(2.6-6)+ (3.62 — 2.62) T (4.63 — 3.63) o+ (100.699 - 99.699) T (1 — 100.6100)

—BH =6 +6% +6° +...+6%° + (1— 100.6100)

6100 o 6

Dat A=6+6°+6°+..4+6%, Tinh A ta duoc A= , Thay vao H ta duoc:

_5H — A + (1 . 100.6100) — w + 1 _ 100-6100 _ 6100 _ 6 + 5 — 500.6100 _ 499.6100 + 1
5 5 5
100
H— 499.67 +1
25

B) Tinh tong day c6 co s6 bé hon 1.

Bai 1:

. " 1 1 1
Tinh tong sau S = Sttt (1)

Loi giai
Céch 1: Ta thdy modi s6 hang lién sau cua tong déu kém s6 hang lién triedc ctia nd
“2” [an
1 1 1
28:1+§+2—2+...+22004 (2
: 1 02005 _ q

Trir v& v6i vé€ cua (2) cho (1) ta dwge: S =1— o =

Chuyén d& 2: Thyc hién phép tinh
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) 1 1 1 1
Céach 2: Ta co: ES 22—2+2_3+"'+22006 3)

Trir v€ véi vé€ caa (1) cho (3) ta duoc:

1. 1 1 221 1_ 2 _ 2205 _q
8_5825_22006: 22008 :ESZ 22008 o= 22005
Bai 2:

TinhnhanhA:1+i+l+...+i_
3 3F 3 3°
Loi giai

) 1 1 1

Taco BA=1+-+=>+...+ = 1
3 32 37 ()

1 1 1
A=—+—+..+=. 2

3 32 37 ()

L&y (1) trie (2) duoc 2A =1 — —1_ L _ 8500
3? 6561 6561

Do d6 A = 3280

6561
Bai 3:
. o 1 1 1 1
TmhtongA:?Jr?—z+7—3+...JF7W

Loi giai

1 1 1 1 1 1
Taco.7A:7_z+¥+7_4Jr___JFWJFW

1 1 1 1 1 1 1 1 1
S e I e R e ) i P e

6 7100_1 7100 l
$7 101 o 6.7.%

Bai 4:
. o 1 1 1 1
T|nhtongB:§+§+§+...+§

Loi giai

Chuyén d& 2: Thyc hién phép tinh
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T ,_1B_ 1 1 1 1 1
a Co. § —§+§+3—4+...+F+¥

B 1B_1 1 1 1 1 1 1 1
BN R L S A T M F

320 _1 B B 320 _1
23

10 11 12 12017
D= | 2| |- L 4|k -2
7 7 7 7
1 1 1 1 1 1
DET e ety e
Loi giai
. 1 1 1 1 1
a)TaCO.D:1_7+F_F+'"+72016_72017
1 1 1 1 1 1 1
D=
7 7 7 73 74 72017 2018
1 -1 1 1 -1 -1 1 1
D+7D:[7—’_7]—'_[7_2—’_7_2]—’_"'—’_[72017+72017]+[1_72018]
8 72018 _ ¢ 72018 _ 1
7 D 72018 - g 72018
1 1 1 1 1 1
b)Taco.—E:? §_3_4+ )
E lE_ 1 -1 -1 1 -1 1 -1 -1
+§ —3—24—?4-?4-?-1- +§+§+?+§
4 351+1 351+1
ﬁgE__ 352 - 4.3%
Bai 6:
. n 3. 3 3 3
T|nhtongA:g+5—4+5—7+...JFSW
Loi giai
.. 3 3 3 3 1 1 1 1
Taco.A:§+5—4+5—7+...+5W =A=3 g+5—4+5—7+...+slm

Chuyén d& 2: Thyc hién phép tinh
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1 1 1 1
Tlem e s s

102 102
124B 1 1 5 1 A 5 1

=
125 5 5% 5103 5% 124

Bai 7: Tinh tong

2m—F+§+Z+m+;U
1.2 3, 9
2 3 4 7100
2 3 100
R 1 I 1 I
T2 |2 2] T2
Loi giai

, 2 2 2 2
a)TacoO: TS =2—=|+|2—=|+2—=|+...+|2——|+1

4 1 2 T 2M
Ts-2,8, 8, (18 2 1 2.3 B omsok=12_M _,

3 4 5 100 2 2 3 4 100 MS MS
b Tace: | —1. L. 1,1 1 1 1,_1,1 1 11
)Taco: | = +§+2—2+2—3+2—4+...+2W =3 _§+2_2+§+'"+2W+W

1 1 1 1 1 1 1 1 1 1
R PR R oo R P R P R P
1 2101_1 2101 1
EI_ ol01 = 2100
Bai 8:
, ~ 1 1 1
TlnhtongC:—+—3+2—5+... -

Loi giai

. 1 1 1 1 1

a)Taco.—ZC:2—3+2—5+2—7+ +2@ S0

Chuyén d& 2: Thyc hién phép tinh
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3 210 1 2100 1

ST g
Bai 9:

, ~ 1 2 3 4 2017
Tinh tong H :§+§+§+§+...+32T

Loi giai
. 1 2 3 4 2016 2017

Tacd: S H=—"+ "+ 4 — 4. +=—

32 33 34 35 et 32017 + 32018

H_EH:[g_i]+[i_£]+[i_i]+...+[2£—@]+[3 Zoi]

3 32 32 33 33 34 34 32017 32017 3 B 32018
2H 1 1 1 1 1 2017
3 Tt T T T e

< 1 1 1 1 . " R
DatA:§+§+§+...+32ﬁ.TmhAr0|thayvaoH
Bai 10:
. " 3 4 5 100
TlnhtongF:1+2—3+2—4+2—5+...+2W

Loi giai

1 1 3 4 5 99 = 100
TaCOIEF:§+2_4+2_5+2_6+."+21W+F
FlF—43 5 4 100 99 131100
IS N D R v M O
1 1 1 1 1 1 3 100
EF:2—4+2—5+2—6+...+21W+ E_g_ﬁ

< 1 1 1 1 . " R
DatA:2—4+2—5+2—6+...+2W.TmhA réi thay vao F

Dang 10: Tinh ti s6 caa hai téng

Bai 1:

Chuyén d& 2: Thyc hién phép tinh
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Thuc hién phép tinh
123+246+48.12+7.14.21

a
) 1.3.5+2.6.10 +4.12.20 + 7.21.35

1.7.9 +3.21.27 + 5.35.45 + 7.49.63
1.3.5+3.9.15+5.15.25 + 7.21.35

b)

Loi giai

2 Tace, L23 24614812 47.1421 123(1+222+4444777) 123 2
'135+2610+4.1220+7.2135 135(11222+444+7.77) 135 5

b) Tac6; 179+ 32127 +535.45 + 74963 _ 179(1+333+555+7.7.7) 179 21
| 135+39.15+51525+721.35  135(1+333+555+7.7.7) 135 5

Bai 2:

1.2+2.443.6+4.8+5.10

Thuc hién phép tinh
3.4+4+6.8+9.12+12.16 +15.20

Loi giai
Tach _L2+24+36+48+510 12(1+22+33+44+55 12 1
"3.44+68+9124+12.16 +15.20 3.4(1 +224+33+44+ 5.5) 34 6
Bai 3;

Tinh gia tri cac biéu thirc sau

1+1+1+ +i+i
a) A= 3 5 97 99 b)
! + ! + ! + +i+i
1.99 3.97 595 973 99.1
111, 1
B—_2 3 4 = 100
99 98 97 1

Loi giai
a) Ghép cac phan s6 & sd bi chia thanh ting cap d€ MC gidng mau cua cac phan s
twong tng & sd chia. Bién ddi s6 bi chia: cong tieng cap cac phan sd cach déu hai
dau ta duwoc :

1 1 1

_|_

U I S ) SN IR (S N URARE L o
9] (3 97) |5 95/ 7 |49 551] 199 397 595 7 4951

@ Chuyén d& 2: Thyc hién phép tinh
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Biéu thitc nay gap 50 lan so chia. Vay A = 50.

b) Bién doi s6 chia : viét cac phan tkr thanh hiéu : 100 — 1,100 — 2,...,100 — 99.

sd chia bang :

100—1 100—2 100 — 100 —
001 +OO +OO 3+.+OO 99

2 3 h 99
_[t00 100 100~ 100] (1 2 3 99
11 2 3 799 1 2 3 7799
1 1 1
=100+100|= 4+ =+...+—|—99
2 3 99]

1+100
3 99 2 3 99 100

1 1 1 1 1 1 1
§+—+...+—]:100[—+—+...+—+—].

Biéu thiic ndy bang 100 an s& bi chia. Vay B = ﬁ

Bai 4:

1+(1+2)+(1+2+3)+...+(1+2+3+...+98)

a) Tinh D =
1.98 +2.974+3.96 +...+98.1

b) Chitng minh rang biéu thic E ¢6 gia tri bang %

~1.98+2.97+3.96+...+98.1
1.2+23+3.4+...+98.99

Loi giai
a) SO bi chia gom 98 tdng, sd 1 ¢cé mat & 98 tong, sd 2 cd mat & 97 téng, s6 3 c6 Mt &
96 tong..., sO 97 c6 mat ¢ 2 tdng, sd 98 c6 mat & 1 tdng.
Nhu vay s& bi chia bang 1.98 4 2.97 +3.96 +... +97.2 +98.1, bang s6 chia. Vay D = 1.
b) Theo cau a, s& bi chia bang:

1+(14+2)+(14+2+38)+...+ (1+2+3...+98).

Theo céng thic tinh tong cac s tw nhién lién tiép, biu thic nay bang:

12,29 429 bing I sdchia Vay E ==
2 2 2 2 2
Bai 5:

@ Chuyén d& 2: Thyc hién phép tinh
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Tinh gia tri cua biéu thic sau mot cach hop I
1 1 1 1 1 1

e e S + +
A__2 12 30 9120 9506 _ 9900
gp_20_ 51 %52 97 98 99
51 52 53 77 98 99 100
Loi giai
Xétt&:T=1+i+i+~--+ L + L + L
2 12 30 9120 9506 9900
T—i+i+i+...+ 1 _|_ 1 _|_ 1
12 34 5.6 95.96 97.98 99.100
1 1 1 1 1 1 1
T=1--4+- -4 .+ — = =
2 3 4 97 98 99 100
1 1 1 1 1 1 1 1 1 1 1
T=1444+"F i+ =+ —=F+—=+—|- 2|+ F .+ =+ —
2 3 4 97 98 99 100 2 4 98 100
T—1+1+1+3+ +i+i—1+1+1+ +i+i
N 2 3 4 77 99 100 2 3 77 49 50
1 1 1 1 1
T = — o —+— 1
51 52 53 99 100 @
Xét mau
M=50_20 5 5 97 98 9
51 52 53 98 99 100
50 51 08 29
M=[1-|+|1-= |+ [l - 22+ — ==
51 52 99 100
1 1 1 1
M="4 "4  +—4—— 2
51 52 99 100 2)

Tu (1) va (2) suy ra: tie bang mau. Do d6: A =1

Bai 6:

Tinh A:[%+2i2+i+...+ L ]:[1 L ]

PE 2019 - 2019

Loi giai

@ Chuyén d& 2: Thyc hién phép tinh
@




o DUC S MON TR 70
BOI DUONG HOC SINH GIOI MON TOAN 7 °oV g

N
Ta co
1 1 1 1) 1 1 1 1 1) 1
A:[E+2—2+2—3+...+22019].[1—22019]:>2.A:2.[§+2—2+2—3+...+22019].[1—22019]
1 1 1] 1
Xét hiéu:
1 1 1) 1 1 1 1 1) 1
2.A—A:[1+§+2—2+...+22018].[1—22019]—[§+2—2+2—3+...+22019].[1—22019]
1 1 1 1 1 1 1], 1
A= 1+§+2_2+ +22018 _5_2_2_2_3_ 22019]'[ 22019]
1] 1
A:[l_zzow]'[l_zzom]_
Vay A =
Bai 7:
, , A n 2012 2012 2012 2012
Tinh ti SO — biét A= + + 4+t —
B 51 52 53 100
B—i_f_i_f_i_}_ _|_ 1
12 34 56  99.100
Loi giai
, 1 1 1 1
Taco: A=2012|—+—+—+...+—
51 52 53 100]
g_t t, 111 1 (11,1 1 1) 111, 1
1 2 3 4 799 100 (1 2 3 7 99 100 2 4 6 100
s_ft,t 1, oty frto1 1) 1111
1 2 3 7100 |1 2 3 7 50] 51 52 53 100

Khi d6: 2 = 292 _ 9012
B 1

Bai 8:

Chuyén d& 2: Thyc hién phép tinh
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. , A . 1 1 1 1 .
Tinh ti sO — biéet A=— 4 —+—+ .. va
B 1.2 + 3.4 * 5.6 et 199.200
1 1 1
B = + NI
101.200 102.199 200.101
Loi giai

Ta co:
U S N S Y S U U O O S S N O ST
11 2 |3 4 7 l199 200] |1 2 3 7200 2 4 7200
PR S S S S U S S SRS S D S SR

11 2 3 77 200] (1 2 3 77100] 101 102 7 200
N P U 0 O U Y I SO U R/ S 301
101 200) (102 199 7 (150 151) 101.200 102.199 150.151

vap=|—- 4+t |t , L1 j, 1 . 1
~1101.200 © 200.101 102.199 199.102] [150.151 151.150

2 2 2
B = + ot
101.200  102.199 150.151
Khi d6: 2 = 2%
B 2
Bai 9;
. LA L, 1 1 1 1
Tinhtisd — bhiet A= —+ — 4+ —+...
B 1.2+3.4+5.6+ +101.102
. 1 1 1 1 2
va B = + + +...+ +
52.102 53.101 54.100 102.52 77.154
Loi giai
Taco At i 1), ,t 1 (11,11 1 1
Ul 2] 13 4] T 101 102 (102 3 4 7101 102
A= l+l+1+ +i+i -2 14_34_ _|_i
12 3 77101 102 2 4 7102
U E S SO SR U SR SRS 8 DU S SO S
12 3 7 102) |12 7 s1] 52 53 77101 102

@ Chuyén d& 2: Thyc hién phép tinh
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N~
A_i+i+i+i+ +i+i+i_154+154++154+154
|52 102 53 101] |76 78| 77 52.102 53.101 76.78 77.154

VaB=|—t ot |yt L +- L |+ 2
152102 102.52 53.101 101.53] ~ |76.78 78.76] 77.154

2 2 2 2 A 154
B = + +..+ + = _—_=""=77
52.102 53.101 76.78 77.154 B 2
Bai 10:
Chang minhrdng |14+ 2+ =+ 4 —| |2+ 242y p Bt by L
3 5 799 |2 4 6 100 51 52 100
Loi giai
, 1 1 1 1 1 1 1 1 1
TacO: VT =|1+-+=-+-+..+—+—|-2|=+=+=+...+—
[ 2 3 4 99 100] [2 46 100}
1 1 1 1 1 1 1 1 1 1
VT =1+ Z+Z+>+ . +—|-|1+Z4+ 4.+ —=|==+—+4..+—=VP
[ 2 3 4 100] [ 2 3 50] 51 52 100
Bai 11;
] : 1 1 1 1 2 3 99
Chang minhrang 100 —[1+ =4+ =+ ..+ —|==+ =4+ +... + —
g g 2 3 100 2 3 4 100
Loi giai
, 1 1 1 1 2 3 99
Ta c¢cO0: VT =(1-1 1-= 1- S|+ +|l—-——|==+=4+—4+...+—=VP
( >+[ 2]+[ 3]+ +[ 100] 232" 100
(dpcm)
Bai 12:
Tinhtiss 2 pista—gp_1_2_3_ 92 yg 1 1,1 1
B 9 10 11 100 45 50 55 500
Loi giai
Taco:
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Dang 11: Tinh gia tri biéu thic

Bai 1;
Tinh gia tri cta bicu thic sau B=2 42 & 1 g 22 B _6& M
% 6c 7d 2a 5b 6c d 2a
a,b,c,d =0
Lo giai
5 6c 7d 2a
¢§.@.E.E:k4=1:k=il:8=i4
5 6c 7d 2a
Bai 2;
Tinh gia tri ctia bicu thic sau 22+ 2 4 4 M g2 D 4 X
D 4 5d @ % 4 5 2
Lo giai
pst-A2_P_4& M\ e ADaS
D i 5 = 3 25
2a B 4 5
Khido: 2, P % 8 poxc?2 P 4 S5
id6: =424 =4 L

Bai 3:
a’m —a’n —b’n +b*m
a? +b?

Tinh gia tri caa biéu thitc B =

Loi giai

@ Chuyén d& 2: Thyc hién phép tinh
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Tach: B :az(m—n)-i—bz(m—n) _ (a2+b2)(m —n) o
a’ +b? (a2+b2)

Bai 4:
(ab +bc +cd +da)abcd

Thue hien Phep tinh 1 e +0)+ b —c){a —d]

Loi giai
Tacd: MS =ca +cb +da+bd +ab—bd —ca +cd = (ab +bc +cd +da)

TS _ (@b +bc +cd +da)abcd

Khi do: = abcd
MS (ab +bc +cd +da)

Bai 5:
@+b)(x-y)-fa-y)b—x
abxy (xy +ay +ab +bx)

Tinh gia tri cta biéu thitc sau A =

Loi giai
Taco: TS = —ax —ay —bx —by —ab +ax +yb —xy = —(ay +ab +bx +xy)

—(ay +ab +bx +xy) 1

Khi do: A= —
abxy (ay +ab +bx + xy) abxy

Bai 6:

Cho ab.c 12 ba s3 thuc khéc 0, thoa man disu kien: 272 —¢ _b+c-a _c+a—b

a b

a s s e L , b a C

Hay tinh gia tri bieu thiec B = |1+ =||1+ — 1+E
a c
Loi giai
+ Né&u a +b +c = 0, theo tinh chat day ti s6 bang nhau, ta co:
a+b—c_b+c—a_c+a—b_a+b—c+b+c—a+c+a—b_1
C a b a+b+c
Maa+b—c+1:b+c—aJrlchra—bJA:Z:}aer:bJrc:cha:2
c a b c a b
Vay B = |14 2|1+ 2|14 | |2rajjcta)bre) g
a c b a c b

+ Néu a +b +c¢ = 0, theo tinh chat day ti s6 bang nhau, ta co:

Chuyén d& 2: Thyc hién phép tinh
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a+b-c b+c—-a c+a-b a+b-c+b+c—-a+c+a—-b

0
¢ a b a-+b+c
my 2+b-¢ , btc-a , c+a-b ,_ ,  atb_b+c_c+a
C a b c a .
Vay B = |14 2|14 2|14 8| = |22 ek bte)
a c b a c b

Bai 7:
Cho (a +3)(> - 4) - (a - 3)(» + 4) = 0. Chiing minh & = 2
Loi giai
Ta co:
(@+3)b—4)—(a—3)(b+4)=0=ab—4a+3b—12-ab—4a+3+12=0

Tinhdwoc 6a — g »2-8_3_3a_Db
b 8 4 3 4

Bai 8:

Cho x,y,z lacéac so thuc thoa man xyz = 1.

Chuing minh rang P = t Lt
1+x4+xy 14y+4+yz 1+7+2x
Loi giai
Ta co: = X = X :
1+y+yz X4+xy+xyz 14+X4+xy
< . 1 Xy Xy
Mat khac: = =
1+z+2x Xy +xyz+xyz 1+X+Xy
Do dé: P = 1 + L + L
1+x4+xy 14y+yz 14z +2X
1 X X 1+x+x
_ + XY (dpem)
1+x+xy 1+x4+xy 14x+xy 14X+xy
Bai 9:
a b 2c

Cho abc =2. Tinh B = + +
ab+a+2 bc+b+1 ac+2c+2

Loi giai

Chuyén d& 2: Thyc hién phép tinh
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_ a n b n abc _ a n b n abc
ab+a-+abc bc+b+1 ac+abc®+abe a(b+1+bc) bc+b+1 ac(1+bc+b)

2

2

Bai 10:
Cho xyz = 2010. Chitng minh rang 2010x + y TR
Xy +2010x 42010 yz +y +2010 xz+z+1
Loi giai
2
TacoVT = X yz +— +—2

Xy +x%z +xyz YZ+Yy+xyz xz+z+1 =1
Bai 11:
Tinh gia tri cta biéu thitcc A =10a + 160 +4a —2 véi a +b =50
Loi giai
Taco: A= (10a+4a)+ (160 — 20) = 14a + 140 = 14(a +b) = 14.50 = 700
Bai 12:
Tinh gid tri cua bidu thire 5x° + 6x — 2 Voi [x — 1| = 2
Loi giai

X—-1=2
X—2=-2

X=3

Ta c6: Khi ‘x—1‘=2:> = _

Khix=3=A=5x>+6x—-2=59+6.3—2=561.
Khix=0=A=5x>+6x—-2=-2
Bai 13;

2020

Tinh gi trj ctia biu thiic P = x*® +y*® khi [x — 1|+ (x +y -2 =0

Loi giai
Ta co: {(X +‘Xy__12‘)i2?>o = ‘x —1‘+(x +y—2)2020 >0
-1 =0 =
Do d6 dé [x —1|+(x +y —2)"" =0 thi {(X +‘);_2‘)2°2° o7 Iy iyiz(@x —y =1
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Véy P — X2020 +y2020 — 12020 +12020 — 2

Bai 14:
] e L , s o 2020 2022
Tinh gié tri cua biéu thic x* —5y° +4, biét (x 1] +(y+2] =0
Loi giai
2020
Ta co: Vi _) ZO#(X 1)zozo+(y+2)zozz_0§X—1=O:X=1

Thay vao ta duoc: A=1' 5.2 +4=1+40+4 = 45.
Bai 15:
Cho ab,c khac 0 va doi mot khac nhau thoa man a* (b +c¢) =b? (a +c¢) = 2013
Tinh gia tri biéu thizc A =c’(@@ +b)
Loi giai
Ta co: a’(b+c)=b"(a+c)=2013

—a’h+a’c—ba—bc=0cabla—b)+cla—b)ja+v)=0
(a—b)(ab+bc+ca)=0=ab+bc+ca=0via=b

Khi d6: (ab +bc +ca)b = 0 = b*(a +¢) = —abc = —abc = 2013
twong tu: (ab +bc +cajc = 0= c¢*(a +h) = —abc = 2013

Bai 16:

Cho A =

1,11+ 0,19 -1,3.2 _[1 1

__|__
2,06 + 0,54 2 3

:2vaB= 51—23—0,5 :2§
8 4 26

a) Rutgon A va B

b) Tim x nguyén sao cho A<x <B

Loi giai
2 6 2 12 12 8 26 12

Chuyén d& 2: Thyc hién phép tinh
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b)Tacc'):A<x<B:>_—11<x LB U X B g caxc13s

_<_
12 12 12 12 12 12x =12

Bai 17:
Cho P =J2a-1-(a-5)
a) Rutgon P
b) Cé giatrinao ciaa dé P =4 khong
Loi giai

Ta co:

2a—1—a+5vs a-+4

8.>1
2

8.>1
2

a)P =

1-2a—a-+5, a<%

a+4=4

a>Z
b)DEP =4 =

1

6—-3a=4la<—
2

Vay khdng cé gidtrinaoctiaa dé€ P =4
Bai 18:
2

2(x —1) +1
Cho biéu thtucC = ————
(x — 1) +2
a) Chizng to rang véi moi x, biéu thizc C 1udn c6 gia tri 1a mot s6 duong
b) Tim tat ca cac s6 nguyén x dé C c6 gia tri la mot s6 nguyén
c) Véi gia tri nao cua x thi biéu thirc C ¢6 gia tri nho nhat. Tim gia tri nho nhat day

Loi giai
AL 2 by 2 ;= -

a) Ta thay 2(x —1) +1>0va (x —1) +2 >0 véi moi x

Vay biéu thic C ludn duong

Chuyén d& 2: Thyc hién phép tinh
@
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2

2|(x =1 +4—3

b) Tac6C = ( >2 :2——32
(X—Q +2 (X—Q +2

D& C nguyén ta phai c6 (x — 1)2 +2 1a w6c dwong ctia 3

Vi@—1f+2>2:{x—ﬂ2+2=3:{x—ﬂz:1:>X:2
- Xx =0
¢) C nhé nhat khi ——>_—— I6n nhat
(x—1) +2

Vi(x—1)2+222 nén%gﬁ:Z— 32 22—2 hay C 21

(x—ﬂ-+2 2 (x—ﬂ-+2 3
VayC =-ox=1
Bai 19

— 2_

Cho hai bicu thic A = X =7 yap = X - +2

X =2 X —3

a) Tim gia tri nguyén cta x dé& moi biéu thic co gia tri nguyén
b) Tim gid tri nguyén cua x dé ca hai biéu thitc cung c6 gia tri nguyén
Loi giai

3 _ 4{x —2]+1
a)TacoA:4X [ ( ) =4+ 1
X—2 X—2 X—2

VoixezZ thix—2¢eZ

. . 1 . x—2=1
D& A nguyén thi —— nguyén = x —2 €U (1)= §
X —

3x2 —9x + 2 _ 3X(X—3>+2+ 2

b) Tacé B =
Xx—3 X —3 X —3

VéixeZ=x-3eZ

Dé B nguyén thi nguyén = x —3 €U (2) = {+1+2}

X—3

Dodox =5x=Lx=4x =2

Chuyén d& 2: Thyc hién phép tinh
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Vay dé€ B nguyén thi x ¢ {1; 2; 4;5}

Tir Bai a suy ra dé€ A,B cung nguyén thi x =1.

Bai 20:

2015a b C

Cho abc = 2015. Tinh A= +
ab +2015a +2015 bc +b+2015 ac+c+1

Loi giai
a’hc b c
— - + +
ab +a®hc +abc bc+b+abc ac+c+1

_ a’hc N b L ¢ _ac+c+1
ab(1+ac+c) b(c+1+ac) ac+c+1 ac+c+1

Bai 21:
a b 2c

Cho abc =2. Tinh B = + +
ab+a+2 bc+b+1 ac+2c+2

Loi giai

- a N b N abc®
ab+a-+abc bc+b+1 ac+abc?+abc

_ a N b N abc?
alb+1+bc) be+b+1 ac(l+bc+b)

Bai 22:
a b c

Cho abc =1. Tinh A= + +
ab+a+1 bc+b+1 ac+c+1

Loi giai
a’hc b C
= - +
ab +a%c +abc bc+b+abc ac+c+1
a’bc b C
+ + —1
ab(1+ac+c) b(c+1+ac) ac +c+1

Bai 23:
a Lob 2012
ab+a—-2012 bc+b+1 ac—2012c—2012

Cho abc = —2012. Tinh B =

Loi giai

Chuyén d& 2: Thyc hién phép tinh
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a b abc®

= - +
ab+a+abc bc+b+1 ac-+abc?®+abc

a b abc?

N a(b+1+bc)+bc +b+1+ac(1+bc +b)

Bai 24:
1 1 1
+ + =1
l1+x+xy 14y+4+yz 1+z+2x

Ching minh rang néu xyz =1 thi

Loi giai
VT — Xyz n Xyz n 1
Xyz + XYz +Xy Xyz+y-+yz 1+2z+2zx
_ Xyz + Xyz n 1 _1_vp
xy(z + xz +1) y(xz +1+z) 1+z+2x
Bai 25:
Cho xyz = 2010, CMR: 2010x + y T
Xy +2010x 42010 yz +y +2010 xz+z+1
Loi giai
2
Vg S L A 1

XY EXYZ XYz YZAY+Xyz o xz+z41

Bai 26:
Tinh gia tri caa biéu thirc: A=13a +1% +4a — 20 véia+b =10
Lai giai
Taco: A=(13a+4a)+ (1% —20)=17a +17b = 17 (a +b) = 17.100 = 1700
Bai 27:
Tinh gid tri ctia bidu thic: 5x° + 6x — 2 khi [x — 1) = 2

Loi giai
3 . X—1=2 X=3
Ta co: Khi ‘x—l‘:2=> P

Khix=3=A=5x*+6x-2=59+63-2=61. Khix=0=A=5x*+6x—-2=-2

Bai 28:

Chuyén d& 2: Thyc hién phép tinh
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Tinh gia tri ctia biéu thitc: 2x° —5y° + 4, biét (X - 1)20 + (y + 2)30 =0
Loi giai

(x—1)2°zo 2 x—1=0 [x=1
y=-2'

Ta co: Vi “ #(X—l)zo—l—(y—l—Z) —0= =
(y+2) >0 y+2=0

Thay vao ta duoc: A=2.1° ~5.(~2) +4=2140+4 = 46
Bai 29:
Cho ab,c khdc 0 va di 1 khac nhau thoa man: a’(b +c) =b(a +c) = 2013. Tinh
A =c*@ +b)
Loi giai
Taco:a’(b+c)=b’(a+c)=2013
= ab +a’c —ba-bc=0sabfa—b)+cla-bja+v)=0
(a—b)(ab+bc+ca)=0=ab+bc+ca=0Vvia=b
Khi d6 : (ab +bc +calb = 0 = b?(a +¢) = —abc = —abc = 2013
twong tuw : (ab +bc +ca)c = 0= c¢*(a +h) = —abc = 2013
Bai 30
11

__|__
2 3

:2vaB= 51—23—0,5 :2§
8 4 26

111+019-132
2,06 + 0,54

Cho A =

a) Rutgon A va B

b) Tim x nguyén sao cho: A<x <B

Loi giai
a)Tacc'):A:_—l—E:2:_—1—3:_—11,Vz§18=§:5=E
2 6 2 12 12 8 26 12
_ — 12x =0
b)Tacc'):A<x<B¢E<x<E:>£<E<E¢—ll<12x<13¢
12 12 12 12 12 12x =12

Bai 31;
Cho P = \Za —1\—(a—5)

Chuyén d& 2: Thyc hién phép tinh
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a) Rutgon P

b) Cé giatrinao ciaa dé P =4 khong?

Loi giai

1 1

2a—1—a+5,az§ a+4az§

a)Taco: P = 1 & 1
l1-2a—-a+5ja<— 6—-3aja<—

2 2

1

atd=4az- la=0 (KTM)
6-3%=4a<2 a=3 (KT™

Vay khdng cé gidtrinaoctiaa dé P = 4.

Chuyén d& 2: Thyc hién phép tinh
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Chuyén deé 3: CAC PHEP TOAN VE LOY THUA

1. Luy thtra véi s6 ma ty nhién: a" =a.aaaa...a (n thwrasd a véi ac Q)

Quiwéc:a’=1(@ =0) va a' =a

2. Cac pheép tinh luy thura:

- Nhan hai luy thuva cung co s6: a"a" =a™™".

- Chia hai luy thtra cing cosd:a™:a" =a™ " (@ = 0; m >n)
- Luy thtra caa mot tich: (ab)” =a"b"

- Luy thitra caa mot thuong: (a :b)" =a" :b"(b = 0)

- Luy thtra caa luy thtra: @™)" =a™"

- Lu§ thtra tang: a™ =a™’

- Luy thtra véi s6 mitam: a™ = in @=0)
a

Vidu: 10° = 1i

03

- Phwong phap 1: Dua vé cung co sd hodc s6 ma
1. Co sé phuwong phap: D€ so sanh hai luy thwra ta thuwong dwa vé so sanh hai luy
thira cing co s6 hodc cung s6 ma .
- Néu 2 luy thtra cung co s6 (I6n hon 1) thi luy thtra ndo ¢6 s6 mia 16n hon sé 16n
hon. a™ >a"(a>1) < m >n
- Néu 2 luy thtra cung s6 mai (16n hon 0) thi lay thtra nao ¢ co s6 16n hon sé 16n

hon. a">b“(n>0)<:)a>b

a) 1287 va 4% b) 81° va 27

@ Chuyén dé 3: Cac phép toan vé luy thira
@




BOI DUONG HOC SINH GIOI MON TOAN 7

Loi giai
Phan tich: Nhan thay, ¢ cau a) thi 128 va 4 1a cac co s6 lién quan téi lay thira co s6
2, 6 cau b thi 81 va 27 lién quan téi iy thira co s6 3. Do d6 d€ so sanh, ta bién doi
céc luy thira vé cac lay thira c6 cuing co s6, roi dua vao so sanh sé mii dé€ so sanh
chang véi nhau.

. 1287 — (27)7 — 249

a) Cé 424 — (22)24 — 248

l = 128" > 4*

818 — 332

b) Co 5 l = 81° < 27"

711 — 333

a) 5° va 11 b) 32 va 81¥ c) 3% va 7%

Loi giai
Phéan tich: Nhan thay, & cau a) thi cac lay thtra c6 thé dua vé cung sé ma 12, 6 cau
b) va c) céac lay thtra c6 thé dwa vé cung s6 mii 100. Do d6 dé€ so sanh, ta bién doi
céc lay thira vé cac lay thtra cd cung s6 md, roi dwa vao so sanh co s6 dé€ so sanh
chang véi nhau.
Hudng dan giai
536 — 12512

4 = 5% > 11*,
a) CO 1124 — 12]_12}

3260 — 2300 — 8100

b) C6 8150 — 3200 _ glool = 32 < 81%

\l:> 3500 < 7300

a) 3" va2® (neN”). b) 2 va 3*°. c) 5 va 3%,

Loi giai
a) 32n — (32)” _ gn;23n — (23)n _ 8n. V‘I 9>8= 32 > 23 = (32)n > (23)n

b) 2100 — (23)100 — 8100 Vé. 3200 — (32)100 — 9100 . V‘I 8100 < 9100 = 2300 < 3200 .

@ Chuyén dé 3: Cac phép toan vé luy thira
@
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100

€) 5 = (5°) " =125 va 3% = (3] =243 VI 125 < 243 5% < 3

Loi binh: Qua ba vi du trén ta thay rang, trudc khi so sanh hai liy thira véi nhau
treede hét ta can lam hai viéc sau:

+ Kiém tra co s6 xem cac co s ¢ bién d6i dugc vé cung co s6 khong.
+ Kiém tra s6 mii cua cac liy thira xem ¢6 wéc chung I16n nhat khong.
Viéc lam nay sé giup chung ta lwa chon dung phwong phap so sanh.
Phuwong phap 2:

Dung tinh chat bic cau, tinh chat don diéu ctua phép nhan

Co so phurong phap:
NéuA>B vaB>C thiA>cC

Néu AC <Bc(c >0)<:)A<B

Dang 1: So sanh cac liy thtra

a) 107% va 73%. b) 2** va 5*.

Loi giai
Phén tich: Trong cau a) mac du sé ma cta hai lay thwra ¢ wée chung 1a 25, tuy
nhién khi d6 co s6 sé la 73° va 107?, cac co sO nay khi tinh ra sé rat 16n, do do viéc
dwa vé so sanh hai lay thwra cing s6 mai sé khéng kha quan. Con trong cau b) ca s
mit va co sd déu khong cé wéc chung nén ciing khong thé 4p dung cac phuong
phap trong cac vi du trén. Nhu vay ching ta chi con cach lwa chon dung tinh chat
bac cau (so sanh qua liiy thtra trung gian).
Hudng dan giai

. 50 50 50 100 o150 . 2,75 75 & 225 150

a) Taco: 107 <108% =(4.27) =2 3", 73" > 72" = (8.9) =23
Vi 2100 < 2225 = 2100.3150 < 2225.3150 = 10750 < 7375 .

18

b) Taco: 2% > 2% = (2°)" = 32%; 5% < 5% = (5] = 25"

@ Chuyén dé 3: Cac phép toan vé luy thira
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Vi 328 > 25" = 2% » 5%

a) 107® va 73™ b) 2* va 5% c) 54* va 21” d) 9° va 8’

Loi giai
a) Taco 107% < 108% = 2'°.3%° va 73™ > 72" = 23" nén 107* < 73"
b) Taco 2% = (2°) =8192' va 5% = (5°) = 3125 nén 2 > 5°
¢) Taco 54* = (2.27) =232 va 21 = 327 nén 54° <217
d) Taco 9° < 10° = 100* = 100.100°
Va 8° = 512° > 500° = 5%.100° = 125.100° nén 9° < 8’

= Loi binh: Viéc phan tich lay thwra thanh tich cac liy thira sé giup ta nhin ra thira
s6 chung cua cac Ity thtra, tir d6 viéc so sanh hai Ity thtra chi con dya vao viéc so
sanh cac thtra s riéng.

Dang 2: So sanh biéu thic liy thira véi mot sé (so sanh hai biéu thic liy thira)

Céach giai

- Thu gon biéu thtc Ky thita bang cach van dung cac phép tinh Iy thira, cong trie
cac so theo quy luat ......

- Van dung phuong phap so sanh hai lay thira & phan B.

- Néu biéu thie lay thtra 1a dang phan thie: Dai véi ting truong hop bac caa luy
thira & t&r 16n hon hay bé hon bac cta luj thira & mau ma ta nhan véi hé sd thich
hop nham tach phan nguyeén rdi so sanh tirng phan tiong tng.

Vdi a,n,m,K € N". Ta co:

-Néu m > n thi K—3>K—i va K+3<K+i
m n m n

- Néu m < n thi K—1<K—ivé K+i> K+i
m n

m n

(con goi la phwong phap so sanh phan bu)

@ Chuyén dé 3: Cac phép toan vé luy thira
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r: = A2 Vs hY A? z ~ 1 & * z A 7
* V6i biéu thiee la tong cac s6 — (voi a € N')ta co van dung so sanh sau:
a

1 1 1 1 1

—c<
a a+1 a* a—-1 a

ChoS =1+2+2"+2°+..+2°.S0sanh S véi 5.2°.

Loi giai
Phan tich: Trude khi so sanh biéu thic S véi 5.2° ta can dung phuong phap tinh
tong theo quy luat dé tinh S. D& lam viéc nay ta can nhan 2 vao hai vé ctua biéu thirc
S, sau d6 tinh hiéu 2S —S thi sé triét tiéu duoc cac s6 hang gidng nhau va tinh dwgc
S.

Hudng dan giai
Taco:S=1+2+2"+2° +..4+2°

2S =242 +2° 42" +........ +2° +2°
=2S-S=5=2"-1

Ma 2% —1 <2 =2%22 =4.2°

=S <52°.

= Loi binh: D€ tinh tong S ta can dung phuong phép tinh tong cua biéu thic tong
quatsau: S =1+a+a’*+a’*+..+a" @cN).

10°4+1 , . 10°41 2" -3 ap_2- =3
a)A:]_OT_HvaB:]_OT—}—l. b)szvaDzzzoos_l'
Loi giai
Phan tich:

- O cau a, biéu thic A va B c6 chiia luy thira co s6 10, nén ta so sanh 10A va 10B .

- O cau b, biéu thizcc C va D c6 chita lu§ thira co s6 2 nén ta so sanh %C va %D .

@ Chuyén dé 3: Cac phép toan vé luy thira
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Hudéng dan giai

a) Ta co:
15 15 16 16
A_L0°HL joa_qof 10°41) _20°420 20" +149 4 9
10 +1 10 +1 10 +1 10 +1 10” +1
16 16 17 17
B:1017+1:>105:10' 1017—1—1 :1017+10:10 l—7k1+9:1 l79 _
107 +1 10" +1 107 +1 10" +1 107 +1
9

Vi 10" +1 < 10" +1 nén

>
10 +1 10" +1

1+ﬁ>1+]-0179ﬁ:>10p\>108 < A>B
2008 2008 2008 2008 5
b)TaCé:C :gilczlz 3 :22008 3:2 20082 1: _%'
227 1 2 2|22 —1 277" =2 277" =2 270 =2
22007_3 1 1 22007_3 _22007_3_22007_2_1 _ 1
:22006_1:>§ :E QW06 _ 1| o207 _ o T o207 _o _22007_2'
1

Vi 2208 _ 99207 _ 9 nén

22008 o 2 < 22007 . 2

1 1
2208 _ o >1- 2201 _ o

=1-
:>EC >1D hay C > D

2 2
Loi binh: Déi khi d€ so sanh hai biéu thirc véi nhau, ta can bién d6i hai biéu thic
vé dang tong hai s6 hang, trong d6 c6 mot s6 hang chung va khi d6 ta chi can so
sanh so hang riéng.

Dang 3: Tt viéc so sanh liy thira, tim co s6 (6 mii) chwa biét.
Céch giai

* Vi c4c s tw nhién m, x, p va sd duong a .

+Néua>1thiia" <a*<a’=m<x<p.

Chuyén dé 3: Cac phép toan vé luy thira
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+Néua<lthiia™ <a*<a?=m>x>p.

* Vi cac sd duong a,b va so tw nhién m, tacé:a™ <b™ =a <b.

3% <n® <57,

Loi giai
Ta giai titng bat dang thic 3% <n® van® <572,
Tacod: n® > 3" = (n3)16>(34)16:> (n3)16>8116 =n® >81
=n>4(VOincZ) (2).
Mat khac n® < 572:>(n2)24< (53)24 = (n2)24< 125" =n®< 125
= -11<n <11 (VéincZ) (2).
Te()va) =4<n<1l.
Vay n nhan cac gia tri nguyén la: 5; 6; 7; 8; 9; 10; 11.

Loi binh: T bai toan trén co thé thay ddi cau hoi dé€ dwgc céc bai toan sau:

a) 16 < 128° b) 5* 5152 < 100............. 0:2

18 chu so 0
Loi giai
a) 16 <128' = (2*) <(27)4 = 2% <2 s ax <28 x<T7=x€{0123456]).

b) 5515 < 100............. 0:2°

18 chu so 0

= 5% <1018 .28 5% <518 3y 13<18>Xx<5=XE¢E {0,1,2,3,4,5}

@ Chuyén dé 3: Cac phép toan vé luy thira
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Dang 4: Mot sd bai toan khac

Hay viét s& 16n nhat bang cach dung ba chit s6 1,2;3véi diéu kién mdi chit s6

dung mot lan va chi mot lan ?

Loi giai
Bai toan xay ra cac treong hop sau:
Truong hop 1: Khdng dung luy thtra thi s& 16n nhat viét duoc la 321.
Truong hop 2: DUNg luy thira d€ viét: (Bé qua truong hop co s6 hodc s& mii bang 1
va cac luy thtra tang vi cac gia tri nay qué nho so vai 321)
* Xét cac luy thuwa cd s6 mi 1a mot chir s6 cho ta sd tw nhién cé 4 chir s6 la:
132,312,12%,21%, trong cac sd nay s6 Ion nhat 1a 21°.

* Xét cac luy thwa ma s6 mi c6 hai chir s6 cho ta s6 tw nhién cé 4 chi s6 la:
21%,2%,3%,3%, nhan xét cac s6 nay nhw sau:

32 — 3.3 = 3.(3)° = 3.9

231 — 2.230 — 2(23)10 — 2.810

do d6 trong céc s6 nay thi s6 16n nhat la 3*.
So sanh 3% va 21°:

32 5 30 = (3°) =27° > 213

Vay s6 I6n nhat viét dwoc la s6 37 .

a) S6 5° ¢6 bao nhiéu chir s6 ?
b) Hai s6 2 va 5 viét lién nhau duoc s ¢6 bao nhiéu chit s6?
Loi giai
Phén tich: So sanh Iy thtra v6i mot s6 luy thira cua 10, tie d6 1ap luan tim s6 chir s6
caa sd do.

Chuyén dé 3: Cac phép toan vé luy thira
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a) Ta co:

5° = (5" = 625° > 600° = 360000

8
58 _ 10" _ 100000000 < 100000000 _ 400000

28 256 250

= 360000 < 5° < 400000.
Do d6 5° ¢6 6 chir s6.
b) Gia sit 2°°® ¢6 a chir s6 va 5°® ¢6 b chit sd thi khi viét 2 s& nay lién nhau ta
duwoc @ +b) chir s6.
Vi 107" < 2% <10° va 10" < 57 < 10°
= 1010 < 2°%°.52% < 10%.10°
= 10°"% < 10%% < 10°",
Do do6: 2003=a +b —1=a +hb =2004 .
Vay s& d6 c6 2004 chix so.
C. BAI TAP VAN DUNG

Bai 1: So sanh:

a) 243° va 3.27°. C) 625° va 125",

Loi giai
binh hudng tu duy: Nhan thdy, 6 cau a) thi 243 va 27 1a cac co s6 lién quan téi lay
thtr co s6 3, & cau b) thi 625 va 125 lién quan tdi lay thtra co s6 5. Do dé d€ so
sanh, ta bién dai cac luy thira vé cac Ity thira c6 cung co sd, roi dya vao so sanh sd
ma dé so sanh chdng vaéi nhau.

Loi giai:

a) Taco: 243° = (¥) = 3; 3.27° = 3.(3°) =33° = 3"
Vi 3% < 3% = 3.27° < 243°.

b) 625° — (5%)° = 57125 — (5°) — 5%

Vi 5% > 5% = 1257 > 625°.

@ Chuyén dé 3: Cac phép toan vé luy thira
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Bai 2: So sénh:
a) 99%° va 9999%. b) 3°° va 7°°.
c) 202** va 303*. d) 11" va 3782,
Lai giai

Phéan tich: Nhan thdy, ¢ cau a) thi céc lay thtra c6 chung sé ma 10, ¢ cau b) thi céac
Ity thira c6 chung s6 mii 100, & cu c) thi cac lay thira c6 chung s6 mii 101, & cau d)
céc lay thtra c6 chung s& ma 660. Do d6 dé so sanh, ta bién ddi cac lay thira vé cac
Ity thira c6 cung s6 mi, roi dwa vao so sanh co s6 d€ so sanh ching véi nhau.

Loi giai:

10 10

a) Ta thay: 99 = (9] = (99.99)" ;9999 = (99.101)

10

Vi (99.99)" < (99.101)" = 99® < 9999".

100

b) Taco: 3% = (3°)" =243, 7% = (7°)" = 343,
Vi 243'° < 343" nén 3% < 7%,

101 101 101

¢) Tacé: 202 = (2.101) " =(2%101°)  =(8.101.101°] = (808.101)

303" = (3.101) " = (32100 )101 = (9.107° )101

Vi 808.101* > 9.101° nén 202°* > 303"

d) Taco:
111979 111980 _ (113 )660 — 1331°9 (1>
3750 = (37)" = 1369 2)

Ti (1) va (2) suy ra: 11" < 37,

Bai 3: So sanh:

a) 8° va 3.4". b) 10 va 48.50".

C) 2% 4 3% 4 4% va 3.24%. d) 1990% + 1990° va 1991".

Loi giai

Chuyén dé 3: Cac phép toan vé luy thira
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a) Taco: 8° =2° =2.2% 3.47 =3.2"
Vi2<3=22"<32"=8 <34

b) Taco:

10° =2°.5° =2.2°. 5°, 48. 50° = (3. 2'). (2°. 5°) =3.2". 5"
Vi2<3=2 2°5%<3.2°5%= 10" < 48. 50°.

c) Tacod: 4%° = (22)° = (2.2)° = 2%.2% = (2°)°.(2%)" = 8°.4",
2413 = (8.3)°.3 = 81°.3°.3 = 813"

Vi 3% < 4% = 803" < 8194 = 4% > 3.24%

= 2% 4+ 3% 4+ 4% > 3.24%.

d)Taco:

1990' +1990° = 1990°.(1990 +1) = 1991. 1990°

1991 = 1991. 1997°
Vi 1990° < 1991° nén 1990 + 1990° < 1991%.

Bai 4: So sanh:

a) 199%° va 2003". b) 3* va 11,

Loi giai

a) Bién doi a" vé dang: c.d“, bién doi b™vé dang: ed* roi so sanh hai sd ¢ vae. Tir
dé so sanh dwoc hai so a" va b™.

199% < 200% = (8.25)” = (2°.52)20 = (2°.52)%° = 2%.5%

2003" > 2000° = (16.125)"® = (2*.5°)"° = (2*.5%)"° = 2%.5%

Vi 5% > 5% = 2%05% - 28054 — 2003" > 199%.

b) Dung tinh chat bac cau: So sanh hai s& véi s6 iy thira 10.

Taco: 3% < 3% = (3%)° = 81"

11 = (11" =121"° < 11#

Vi 81° < 121" = 3% < 11%.

Bai 5: So sanh:

@ Chuyén dé 3: Cac phép toan vé luy thira
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a) 78" — 78" va 78" —78%. b) A=72" —72* vaB = 72" — 72",

Loi giai

Bién dai a" vé dang c.d, bién ddi b™ vé dang ed* roi so sanh haisé ¢ vae.
Tt d6 so sanh dwoc hai s6 a" va b™.

a) Ta co: 78”7 — 78" = 78".(78 —1) = 78".77

78" — 78 = 78"°.(78 — 1) = 78".77

Vi 78" > 78" = 78".77 > 78".77 = 78" — 78" > 78" —78".

b) Ta co

A=T72“T2-1) =72%71vaB = 7272 — 1) = 72°.71

72% > 72% = 7271 > 72".71= A > B.

Bai 6: Chung to rang: .

a) 527 < 263 < 528 b) 21995 < 5863

Lai giai
a) Vi bai nay, gido vién co6 thé goi y hoc sinh so sanh: 2% > 57 va 2% < 5%,
Taco: 2% =(2) =128, 5 = (5°) =125 2% > 57 (1)
Lai c6: 2% = (2°) =512, 5° =(5*) = 625" = 2% <5 (2)
Tir (1)va (2) =57 < 2% < 5.
b) Xét: a" bién d6i duoc vé dang: ¢*.d"
b™ bién doi duwoc vé dang: ef.g"
Néu ¢ <e” vad* <g" thic".d <ef.g".
Ta co: 219 — 21025, 5% _ 5% 53
Nhan xét: 2° = 32 < 5° = 125 nén can so sanh 2" va 5°°,
C6: 2 =1024, 5° = 3025 = 2. 3 < 5° = 217%0, 3172 < 550,

C6: 2% = 272™  ¢an so sanh 2727 Vi 6 23" nhu sau:

3" =2187; 2" =2048 = 3" > 2",

Chuyén dé 3: Cac phép toan vé luy thira
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24
3172 _ (37) 3t s (211)24 > (211)_ 26 _ 9210
Do do: 217209270 _ 91720 3172 g8t _ 51990 _ 5860

Ma 2° < 5° =2 < 5%,

Bai 7: Chuing té rang:

a) 21999 < 7714

Loi giai
Ta co: 2'°=1025 : 7° =343

238

=29 <370 = (29)7 <3 (7°)
_y 92380 _ 3238 7714 (1>
Xét: 3 =3 3% =3 () <3 (2°)" <2527 =2% (Vi F <2°)
_, 3238 9l (2)

2380

Tir (1) va (2),taco: 27 < 2.7 5000 < 77

Bai 8: So sanh

a) 3 va 2**, b) 71% va 37%.

Lai giai
a) Bwa vé so sanh hai lay thwra cung s6 m.
Ta co: 32 — (32 )100 _ 9100; 9300 _ (23)100 — 810 m3a gl _ gloo _, 930 - 3200

b) Bién doi a" vé dang: c.d“, bién doi b™ vé dang: ed® roi so sanh hai s6 ¢ vae. T
dé so sanh dwoc hai s6 a” va b™.

Taco: 71 < 72% = (8.9)" = 2.3 (1)
37" > 36° = (4.9)° = 2%, 3% 2)
M3 21503150 - 9150 3100 (3)

Tir (1), (2),va (3) suy ra: 377 > 71,

Chuyén dé 3: Cac phép toan vé luy thira
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Bai 9: So sanh cac so:

a) 50 va 2550". b) 999*° va 999999°.

Loi giai
10

a) Ta c6: 502 = [(50)2] = 2500%° < 2550" = 52 < 2550'°,

5

b) Ta c6: 999%° = [(999)2} < 998001° < 999999° = 999" < 999999° .

Bai 10: Viét theo tir nho dén 16n: 21°:37 va 5%,

Loi giai
2% — (22)° = 4% < 5% (1).
3 = (3%) = 27% = 3"° > 5% (2)
5% = (5°)2 = 25% (3).

Tt (1),(2)va (3) = 2 < 5% < 3",

Bai 11: So sanh céc so:

56789 1234

a) 1234°°" va 56789

Loi giai
Taco: A=1234""% > 1000 = (10°)" =105
B — 56789'%* < 100000%%° — (105 )2000 _ 1gtom

VI 10 < 10" = 56789 < 12347,

Bai 12: So sanh

A =1+2012 +2012* +2012° + 2012* +... +2012™ +2012" va B =2012" —1.

Loi giai

Taco: A=1+2012 +2012* +2012° +2012* +... +2012™ +2012"
2012.A =2012 + 2012* +2012° +2012* +... +2012™ +2012"

= 2012.A - A = 2011A = 20127 -1

= A= (201273 - 1) - 2011 < 2012™ —1.

Chuyén dé 3: Cac phép toan vé luy thira
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Vay A<B.

Bai 13: So sanh

_3°114395 . . 2°13+2"65

3°.2" 2%.104
Loi giai
B — 3°11+3Y5 3°(11+5) 3
3°.2* 3°.16
C— 2°13+2°65 2°(13+65) 2278 3
2°.104 2°.104 104 '
Vay B =C.

Bai 14: So sanh

3,7 i _ T .3
—§+§va —g"ﬁ‘y
Loi giai

.. 3 7 3 3 4 3 3 4
Ta co: g—i-y—? ? §—§+8—4 —|—8—4.
7 3_3 4 3 _ |3 3 4
g g 8 & 8 |8 8 &

. 4 4 3 3 4 3 3 4
ST T FTS r T PO RS
=M <N

Bai 14: So sanh

30 31
v 19945 . 19745

19% +5 C19% 45
Loi giai
Mo 1975 e 19.(19% +5) 19 495 L
19% +5 19" +5 19" 15 19" 15
B 19% 15 6 19N — 19.(1931 + 5) B 19% 495 B 90
19% +5 19% +5 19% 15 19% +5
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Vi 90 S 90
19*% +5 19% 45

90 1 90

o >1+— hay 19M > 19N =M > N.
19 +5 19 +5

1+

Bai 15: So sanh

1 1 1 1 1 \ 1
2 + 2 + 2 + 2 + 2 va 2 25"
101 102 103 104 105 2°.3.5°7

Loi giai
Néu n la sd tue nhién I6n hon 1 thi ta co:

1 1 n-(n-) n-n+4+l1 1 >i
n-1 n @O-Dn (@O-)n (@O -Dn n?

1 1 1
= < —— =,
n> n—1 n

Ap dung vao bai toan ta dwoc:

1 1 1
< RN
101> 100 101
1 1 1

< PR
102> 101 102

1 1 1
<
105° 104 103

1 1 1 1 1

= .
101 1022 105 100 105

~ 105-100 5 1
100.105  225°53.7 2°5°3.7

1 R 1 __ 1
102? 1052  225°3.7

Bai 16: So sanh

Loi giai

A latich ctia 99 s6 Am. Do d6:

Chuyén dé 3: Cac phép toan vé luy thira
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e e

3 815 9999

232 g2 100°

Dé dé rat gon ta viét tie dudi dang tich cac s& tw nhién lién tiép nhu sau:

A 1.2.3.4.56.........98.99 3.45.......... 100.101 1 101 101 1

© 2345......99.100  2.3.4.......... 99.100 100" 2 200 2

Vay A< —%.

Bai 17: Tim céac so tw nhién n sao cho:

a) 3< 3" <234. b) 8.16 > 2" > 4.

Loi giai
Pua cac s6 vé cac lay thira ¢ cung co s6 .
a)3<3"'<234=3<3<F=1<n<5b

=n nhancicgiatrila: 2, 3,4,5.

b) 8.16>2">4=22">2">22=2">2">22=7>n>2

= n nhan cac gia trila: 2,3,4,5,6,7.

Bai 18: Tim céac so tw nhién n sao cho:

4% 9B < 2" 3" <18 26,

Loi giai
16

45 9% <20 3" <18%. 2% = (4.9)" < (2.3) < (18.2)

= 36" < 6" < 36
= (62)15 <B" < (62)16
= 6% < 6" < 6%

= 30<n <32

@ Chuyén dé 3: Cac phép toan vé luy thira
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Bai 19:

Cho A=3+3+3+....4+ 3. Timso te nhién n, biét 2A +3 = 3".

Loi giai
CO A=3+3F+3+....+3%
=3A=3+3+3"+...+3%
= 3A-A=2A=3"_3
= 2A +3=3"

Ma theo dé baitac6o 2A+3=3"= 3" =3"=n =101.

Bai 20:

Tim céac s6 nguyén duwong m va n sao cho: 2" —2" =256.

Loi giai

Taco: 2" —2" =256 =2" =>2"Q2"" - 1) =2" (1.

Dé thdy m =n, ta xét 2 treong hop:

Truong hop 1: N&u m —n =1 thi tir (1)ta co:
@2-D)=22=2"=2=>n=8vam=09.

Truong hop 2 Néu m —n >2

= 2" —1 la mot s8 1é 16n hon 1 nén vé tréi cua (1)chia thira s nguyén t3 1é khi
phan tach ra thtra s6 nguyén td, con vé phai cta (1) chi chita thira s6 nguyén to 2,
do d6 hai v&cua (1) mau thuan nhau.

Vay n =8 vam =9 la dap s6 duy nhat.

Bai 21: Tim s6 nguyén duong n biét:

a) 64 < 2" < 256. b) 243> 3" > 9.

Loi giai

a) Taco: 64 < 2" <256 =2° <2" <2°=6 <n <8, Man nguyén duong, nén n = 7.

Chuyén dé 3: Cac phép toan vé luy thira
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b) Taco: 243 > 3" >9=3">3" > 3= 5>n >2, man nguyén duong nén n nhan cac
gid tri la: 4;3;2.

Bai 22: Tim n ¢ N biét:

a) 32 < 2" < 512. b*) 3" < n' < 20°,

Loi giai

a) Voi n € N, ta xét:

<2 =2 <2"=5<n

2" <512 2"<2=n<9

Dodd:5<n<9=n 6{6;7;8}.

b) V6i n € N, ta xét:

3¥ < n* (:»(33)6 <(n2)6 = 3P <n? < 27<n?

Nhan thady: 5° <27 < 6*,nén 6> <n’=6<n.
4 4

n? < 20° @(n3) <(202) e n® <20 < nd <400

Nhan thdy: 7° <400 < 8*,nénn* <7*=n <7

Do dé: 6 <n 57:>ne{6;7}.

Bai 23:

Tim s6 nguyén n Ién nhat sao cho: n®® < 6*°.

Loi giai
Taco: n® = (nz)mo; 60 — (63)100: 216
n*® < 6% :>(n2)100 < 216" = n® < 216 (*)
= S8 nguyén I6n nhat thod man (*) la n =14,

PHAN II. CAC BAI TOAN THUONG GAP TRONG P HSG VA TOAN
CHUYEN

Dang 1: Cac phép toan vé liy thira
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a) (6°2° +12°): (2°27° +15.4°9")

b) 2¢ + 8[(—2)2 : %r —224+(-2)

NSRS

2".5% 4512

2

Lai giai
a) (69.2lo + 1210) : (219.273 + 15.49.94) - (39.29.2lo + 220.310) : (219.39 + 3.5.218.38)
— [219.39 (1+ 2.3)} 2282+ 5)} =(27):7=2

0

4 2 1 2 2 1 _
b) 2 +8[(—2) 5| -2 4+(-2) =16+8.1-.4+4=27
7 3 3 7 3
NE a) "|16)] |5 4°16) 212 2(243)
2" .5 +512 2.5 +2.22  2.54+2.2 (542 2

ool

5 6 2003

_ 2016" + 2016

2. b)B=
) B = 0167 2016
2210 + 26
c)c =122
) 2%.15 — 2*

Loi giai:
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a) Nhan xét, trong ngoic, mau s6 16n hon s mi & t¢ 3 don vi, trong day co

6

?—81=0=>tich bang 0

2016.(1+2016) _
b) Tacé B = ( ) _ 2017
2016, (1 - 2016) 2015

2 3 2
gc 210126 2.(10+26) 22 _

2215 -2  22(15—4) 11

A Ao 6° +3.6° + 3° _28%271° +4.6° 5.4°.9° —4.3°.8°

b, B = c, C =
-13 276" +27.40.9* 5.2°.6" — 7.2%.27°

Loi giai

643643 2342y (22741

a) A
—13 —13 —13

=-27

by B = 2827 46 203" 4 2u3 218 (2+3)
2767 +27.40.9° 2437 420385 Q03 (24 n 3_5) T3

5.450° 438 | 522530 2o 2°3°(52-%) 19_g 1

c)C = = = = ==
) 5.2.6% —7.22°27° 52°2°39 —7.2%3°  2¥3% (5.3 — 7) 15-7 8

1295 46 605 | RY
a) A 23 4.81. b)C:4.9 +6°.120

(23) +8%3° —8%.3" + 6"

Loi giai:

21235 _ 4681 21235 _ ol2 34 212 3%, (3 — 1)

8) Taco A= (23f +8e3 223223 223 (3-1)

1
3

@ Chuyén dé 3: Cac phép toan vé luy thira
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b 4°.95 +6°120 (22 )6 .(32 )5 +2°3°2°35
)€ = —832% 46" B _(23)4 312 4 ougn

B 212310 | o230 B 212.310.(1+5) B 2.6 . —_4

2237 423" M3 (1-23) 3(-5) 5

2% 27° + 15.4°.9* 221342265 30114395

a) A= b) B
) 6°.2% 4 12% ) 29,104 3°.2*
c 254 57 -25%¢
¢ = 2o\ L qtas 3 E9qy3
(223) +8°3° (125.7) +5°14
Loi giai:
3 9 4
A 2°(3°) +35.(2) () o p3sovg  293(245) 4
a - = = —_ =
(23] 2° +(3_22)l° 2°3°2° +3°2° 32 (14+32) 2
12 12 10 10 12 10
b) B — 2 .1310+2 65 3 .119+43 5 _ 210.78 +39.16:3+3:6
29,104 3°2 29104 3°.16
OC - 223 —4°9° 570 25%49° 2230 2R3t 507° 507

(22_3)6 48435 (125_7)3 1514 S 23 035 5973 4500378

- 223".(3-1) - 5°.7°(1-7) 2 5.(—6) 1 10

0235 (3+1) 59_73_(1+23) 3.4 9 6 3

2010

3| 1)’ (3] 1 4 (1) 7 1.8
a) A=|2| 52— [22] 2] +2 b)B=|=.|=| +L2 —|=:Z
) [5] [ 4] [4] 2 ) 11 [25] 22 22 4“]
Loi giai
o) (3) , 1 94 1 135
AA=3—|2| 2] 4223 |22 4292742
) [4] 4] "2 [4 3] 2 2T
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5.4%9° —4.3%8° 2]
T 5.296° _7.2227°’ B= [(0’1) ] -

Loi giai

5.459° 4308 | 5253 _pgtpe  2°3°52-F) 19 9

5206 702276 50939 7920336 929318 (5.3 — 7) T 15-7 8

B :1+49.%.(26 2)=112=3

e

2752 4512
Loi giai
2Y o (3) (2.) (o 3)
e I e B P =5 4=
_[5] [4] [16] _[5 J [4 16] g1 2243) g
2757 4 512 2752 412722 Qg2 To? 27_(52 4 22) 2
A=1+5+5+5 4. +5%4+5%: B=1+5+5+...+5™"
Loi giai

A=1+4+5+5+5 +.. +5%45%
=5A=5+5"45"4+5"+.....+5% +5
=5A—A=5+5+5 45+ +5°+57-1-5-5 -5 ... 5% 57
LA 1A L
B=1+5+5 +...+5%

5B =5 +5° +..... + 5%

5B -B=4B=(5-1)B=5"-1=B =

@ Chuyén dé 3: Cac phép toan vé luy thira
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Taco:2H =27 2210 %% _ | —22-2
2H _ H — 22011 o 22010 o 22010 o 22009 _|_ 22009 _I_ - 22 + 22 _ 2 + 2 _1

H =2"" 22" 1+1=1=2010" = 2010

a) Bietrang 1 +22 + 3% +....... + 10> = 385. Tinhtong S = 22 + 42 +..... + 20°

b) Biét 1° +2° +3° +.... +10° = 3025. Tinh S =2° + 4° +-6° +..... + 20°

Loi giai:

— 2212 12207 4. 4 2210% = 22 (12 422 4t 102) — 22385 = 1540V
b) C6 2° = (2.1) = 22.0%; 4° = (2.2) =2°2°; 6° = (2.3) = 2°%°
.........  20° = (2.10) =2°10°

=S = 23.(13 42 4+ 103) — 8.3025 = 24200

T
Loi giai:
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Chng minh rang s6 A = 11"2 +12*"*! chia hét cho 133, v6i moi n € N
Loi giai
Taco:A = 11" + 122 = 112.11" + 12.(122)" =121.11" 4+12.144"
= (183 -12).11" +12.144" = 13311 —12.11" +12.144" =133.11" +12.(144" — 11"
Ta thdy: 133.11" 1133

(144n - 11")5(144 ~11)=133 = 12.(144n ~ 11“)5133
Do d6 suy ra : 133.11" +12.(144" — 11" ) chia hét cho 133

Vay sd A = 11" 412" chia hét cho 133,véi moin € N

Dang 2: So sanh

Ch.

Chuyén dé 3: Cac phép toan vé luy thira
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1 200 1 1000 ”7 %
a) E] va E] b) (—32) va (18
Loi giai
200 4.200 800 1000
1 1 1 1
a) |—=| =|=| =7 >|Z
sl B R

b) 327 _ (25 )27 _ QW5 - ol86 _ 9439 _ 1539 1839

> 327 > 18 = (-32) > (-18)"

a) (-5)"va (-2); b) 222 va 333%
Loi giai :
a) Tacé: (-5)° = 5% = —(5°) = ~125%, (-2 =2 = (2] = 128"

Tathdy : 125° <128° = —125° > ~128° = (-5)" > (-2)

111

b) Ta c6: 222°% = (222°)"" ;3332 = (333)

3
2228 — (2.111) —8.111° = 8.111.111% — 888.111
3332 — (3.111)2 — 9.1112
. 111 111
Vi 888 > 9 = 888.1112 > 9.1112 = 222° > 333% = (2223) > (3332) = 202% 33322

Vay 222°% > 333%

So sanh A — 2006 n 2007 n 2008 n 2009 véi 4
2007 2008 2009 2006

Loi giai :

Chuyén dé 3: Cac phép toan vé luy thira
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A:2007_1+2008_1 2009 -1 2006 + 3

2007 2008 2000 | 2006
1 1 1 3
—1- 1- - —— 14—
2007 2008~ 2009 T 2006
1 1 1 1 1 1

2006 2007 | 2006 2008 | 2006 2009

1 1 1 1 1 1
> , > , >
2006 2007 2006 2008 2006 2009

TinhB=1+2*+2*+....+ 2" So sanh B v&i 2'*

=A>4

Loi giai :
Tacoh: 4B =22 +2* +2° ...+ 22

4B —B :(22+24+26+ ..... +2l°2)—(1+24+26+ ..... +21°°)

102
3B:2102—1:>B:2 1

a) A _2012;8 _ —1999
4025 3997

=B <2'®

b) A =3B = 2%

&) A= 2011 N 2011 N 2011 - 2011 . 5 _ 2012 N 2012 N 2012 . 2012
1.2 3.4 56 1999.2000° 1001 1002 1003 2000
Loi giai
2012 2012 11 1999 1999 2012 1999 —2012 —1999 .
A——<—— === < = < = > .Vay A>B
4025 4024 2’2 3998 3997 ~ 4025 = 3997 4025 3997

10

b) A=3"=3(3)" =39°;B=2"=2(2] =28°.SuyraA>B

2011 2011 2011 2011

1.2 * 3.4 5.6 +1999.2000

@ Chuyén dé 3: Cac phép toan vé luy thira
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1 1 1 1 1 1 1
=201 [1- 4=+ -4 ————
2 3 4 5 6 1999 2000]
1 1 1 1 1 1 1
= 2011.|[14+ =+ = +...... — =2+t 4t =
+3+5+ +1999] 2 4 6 2000]
1 1 1 1 1 1 1 1 1 1 1
=2011.||1+=—4+ =4+ —4+=+—=+..... —_—t | =2 = =4+ =+..... _—
+2+3+4+5+6+ +1999+2000] 2+4+6+ +2000]
1 1 1 1 1 1 1 1
=2011.||14+ =4+ =+ ..... —t— -1+ == . —F+—
+2+3+ +1999 2000] 2 3 999 1000]
1 1 1 1 1
=2011. + + Forrrett—— + ——
1001 1002 1003 1999 2000]
1 1 1 1
B = 2012. + + + et =
[1001 1002 1003 2000]
SuyraA<B
S 1 2 3 4 99 100 , oy 3
Chobleuthuc.C:§—§+§—§+....+§—W.Chungmlnhrang.C<E
Loi giai :
ca e 1 2 3 4 99 100 2 3 4 99 100
Blendol.EC:3.[§—?+§—3—4+ ..... +3E—W]=l—§+?—¥+....+3q—3?
Ta co:

2 3 4 99 100 1 2 3 4 99 100
%%—C:[l—g—i—?—?-i—.... F_?]—’_[g_?—f—?_?_{— ..... +3E—W]
-2 1 3 2 4 3 100 99 100
4C—1—|—?+§+?—3—2+—3—2+3—2+ ...... —+ —3?4—3? —W

1 1 1 1 100
4C:1—§+§_§ ...... —E—W

Chuyén dé 3: Cac phép toan vé luy thira
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DatD=1—§+i—l+ ..... _ L

32 33 399

. 1 1 1 1
Taco.3D:3.[1—§+?—§+ ..... —§]23—1+———+ ..... =

Khi d6: 3D +D :[3—1+1—i+ ..... —i]+[1—l+i—i+ ..... —i]
3 32 398

1 1 1 1 1 1 1
D=3-1t-—— ool ot

32 398 3 32 33 399
1 1 1 1 1 1 1
4D:3+(—1+1)+[———]+[——+—]+ ..... +[——+—]

mD_3_ L+ . p_3__1
399

100 ,~_3_ _1 100

3 1 100 3 1 25
4 430 3™

- 16 42_399 3100
3 1 25
T [H Ty ]

o001 25 A~ 3 1 25 3 A 3
TaCO.@+W>Onen E—[nggﬁ—w <EVayC <E
Ch&ngminh:iz+i2+lz+ ..... + 12<1

22 3 4 2005
Loi gidi

. 1 111 1 1 T
Tach—<—==—=; =< —==—— ......

2 1.2 1 2 3 23 2 3
S SR S
2005 2004.2005 2004 2005

1 1 1 1 1 1 1 1 1 1
:>—2+—2+—2+ ..... + S <o to ot +

2 3 4 2005 1 2 2 3 2004 2005
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1 1 1 1 1 1 1 1 1
<:>—2+—2+—2+ ..... —+ 2<1— <:>—2+—2+—2+ ..... —+ 2<].
2 3 4 2005 2005 2 3 4 2005

Chttng minh B = = +

P _2)

+ 2 + ----- —"_ —_2Nn19 —"_ -2N192 < =~

1 1 1 1 1 Loi giai
B:§+?+§—i— ..... +W 32013 5
1 1 1 1
3B:1+§+§+§+ ..... +W
1 1 1 1
3B—B=2E’:1_32013:>B:§_2.3m<E

Chirng minh: = < — +—+...... +—<-=

__2

Loi giai
DétA:lerlerinr ...... +i2,tacc'):
52 62 7 100

oo L gttt 11111111

45 56 67 99100 4 5 5 6 6 7 99 100
1 1 1
4 100 4
*A>i_|_i+ _|_ 1 _|_ 1 —l_i>1

56 6.7 99.100 100.101 5 101 6

L _4||_L _1| sosanh Avéi —=
2015 2016 2015
Loi giai:

-1-2-3 2014 2015 -1 _ -1
34 7T 2015 2016 2016 ~ 2015

Chuyén dé 3: Cac phép toan vé luy thira
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Cho b&n s§ dwong a,b,c,d thoa diéu kién a +c = 2hva c (b +d) = 2bd.

g 8 8
Chitng minh [21¢| — & +b
b +d b® +d?®
Loi giai:
Tt‘rc(b+d):Zod:>b+d:¥
..a+c dbc ¢ a ¢ a+c a+c)] a’-+b?
vigd e _&c_c_a_¢_ _
b+d 2d d b d b+d b+d b +d8
Dang 3: Tim x

a) %.81" —3 b) 8 < 2" < 64

Loi giai
a) %.81”:3“:>34”3:3”:>4n—3:n:>n:1

b) 8<2"<64=2<2"<2=n=4n=5

a) %.16" _or b) 27 < 3" < 243

Loi giai

%.16“:2”:>24”3:2”:>4n—3:n:>n:1

27<3" <243=3F <3P <3F=n=4

@ Chuyén dé 3: Cac phép toan vé luy thira
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a)E—x:§:2:>x:§:3—2:>x:§:_—3:>x:—§.§:>x:——
2 5 5 2 5 2 25

1 1

b2 2827 =0 sxpio3mx—3-1_2
2 2 2

sx+1
a) [% 2:%. b) (x —3) " —(x—3)" =0 ) 3?4143 y3i_p
d) 32 + 3 =810 e) (x —1) = —243

Loi giai

(1 1 1

a)[E _[5]:>5X+§:3:>X:§
X+2 X+8 X+2 6 x—3=0 x=3

b)(x—3) —(x—3) :O<:>(x—3) [1—(x—3)]:0@(x_3)6:1@>;zg

€) 37 +437 £ 37 =6° = 3713 +4.8 +1)=2°8
=34 =223" =3 =3 5 x =7

d) 3*.(32+1)=810<:>3X —8l=>x=4

e) (x—l)sz(—3)5:>x—1:—3<:>x:—2

a) (x —1) =16 b) (2x +1)' = (2x +1)°

5

¢) (2 —1) = (2x 1) d) 5 +57 =650

@ Chuyén dé 3: Cac phép toan vé luy thira
@




BOI DUONG HOC SINH GIOI MON TOAN 7

€) 3 + 32 = 2430 f) (x5 —(x —5)" =0
Loi giai
2X—1=2 X =15
a) (x —1) =16 = (+2) = o 1— 27 05
x =-—0,5
b) (2x+1)4:(2x+1)6:> x=0
X =-15

2Xx—-1=0 X =
2xX-1=1 &
2X—-1=-1

5

¢) Taco: (2x —1) = (2x —1) = (2x 1)

(2x—1)2—1]:0<:>

[EEN ol\)ll—‘

X
X

Vay x € {O;%;l}

d) Tacod: 5° + 5% = 650:>5X(1+52): 650 <> 5°.26 — 650 = 5* = 25 = x = 2
vay x e {2}

e) Chuyén vé: 3* + 3% = 2430

- 3*.(1+32) — 2430 310 =2430 = 3 =243 =3 =x =5

(X B 5)x+l _ 0

f) (x _5)X+l—(x —5)X+13 =0 (x —5)X+l.[1—(x —5)12]:0@ 1—(x _5)12 o

X X—-5=0
(x—5)+l:0(:>{x+1zo(:>x:5

X X+4
—] + [—] =17 b) 5% =5%"° 1+ 125.24

@ Chuyén dé 3: Cac phép toan vé luy thira
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Loi giai

@Ei :17(:)l =162 =2"=>x=-4
16 |2 2
b) Tacéd: 57 —5%° =5°24

:>52X—3(52_1):53.24:>52X—3:53:>2X_3:3<:>X:3

4° +4°+4°+4° 6°+6°+6°+6°+6"+6°
F 4343 2°+2°

=2

Loi giai:

4 +4 +4°+4° 6°+6°+6"+6"+6°+6° 4.4° 66° 4° 6

35435 4+3 25 4 25 T 335225 320

6
6
3]'

6

4 =22 = X =22 o x =12

b) 2" + 5.2
Loi giai
a)  + 5\ y—4) " =0.Vik+5>0 3y5 47" >0
X = —
N Ex;r . { X+5= og .
b) u?s.LH;Ol Vs l[1+ J iy
2 32 2 32

Loi giai

Chuyén dé 3: Cac phép toan vé luy thira
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2008

(3X _5)2006 +(y2 _1) +(X _2)2010 :O
3K —5=0 g
=y’ —1=0 = XZZZE

X—z=0 y=+1

a) 222 +3.2° +42° +...4n2" =2"""

b) 22° +3.2° +4.2° + ...+ (N —1)2"" 4 n.2" =2
Loi giai
a)Dat S =2.2° +3.2° +4.2° +...... +n.2"
S=25_§ = (2.23 +3.2° 1425 4.+ n.2"+1) _ (2.22 4328 4428 + ...+ n.2“)
S —n.2ntt _ 23 —(23 42 2t +2")
DatT =2 +2"+.....+2"" + 2" Tinh dwoc T =2T - T =2""-2°
=S =n2"t 23 "ty 03 (n —1).2n+l
(n —1).2“+l =2 sn_1=2"=n=1025
b) 22" +3.2° +4.2° + ...+ (N —1)2" " 4 n.2" =2
2224322 +42° 4 ...+ (n —1)2"-l 42" = on3 (1)
DitB =2.2° +32° +42' + ...+ (n—1).2"" +n2"

- 2B = 2.(2.22 4328 4428 ... +(n—1)2n +n.2“)

2B =22% +32° 4425 4.+ (n _ 1)2n +n.2mt

2B —B = (2.23 +3.2 +4.2° + ...+ (n —1)2n + n.2“+1)

—(2.22 4320 4425 . +(n- 1).2"-l + n.2“)
B=_20_24_25_ . —2" 42"t 222 = —(23 42 +2“)+n.2“+l _2°
DatC =2° +2 +2° + ... +2

= 2C :2.(23+24 +25 4 +2“)=24 425425 4 ot
2C —-C :(24+25+26+....+2“+1)—(23+24+25+ ...... +2“)
C — 2n+1 o 23

Khi d6 B = —(2"+1 — 23) +n.2mt 3

_ _2n+l + 23 + n_2n+1 _23 _ _2n+l + n_2n+1 _ (n . 1)_2n+1

Vay tir (1) taco: (n —1)2"* =27

Chuyén dé 3: Cac phép toan vé luy thira
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2n+34 _(n _1)_2n+1 -0
.233—(n—1) =0=2®_-n+1=0=n=2¥+1

Vay n=2% +1

2n+l

%*;zﬁ A4 B ratﬁes +6 bgs 4 6

-E -E 8X
Loi giai
g L 23 4 5 303 ,
2223242526 231 2°
123..3081 o 1 o g
1.2.3.4...30.31.2% 2° 2%
5 5 6 6 6
b) 4.4 .6'6 = 8" :>4 6 =% & 461 _ o = 2% 4 2 =2 o x =4
3.3° 2.2° 3° 26 3.2

a) 25 —y” = 8.(x — 2009’ b) 36 —y? = 8(x —2010)°
Lai giai
a) Taco: 8(x — 2009) = 25 y 200 2)909 = 25(7 2ktm)

Viy? > 0= (x —2009) <5
Vay (x;y) = (2009;5)

(x—zoog =0 y:25=‘y:5
b) Ta c: 36 —y? = 8(x —2010) =y + 8(x —2010) = 36

Viy? > 0= 8(x —2010)" < 36 = (x — 2010) <%

Vio<(x- 2010)2 vax eN,(x - 2010)2 la s6 chinh phrong nén

Chuyén dé 3: Cac phép toan vé luy thira
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) 2010 =2 | T Ly Y2
(x—2010) =4 ‘X_ ‘_ Tlx=2008 7Y T 7|y = —2ktm)
= |(x —2010) =1 = |x — 2010 = £1 = y* = 28(ktm)
, _
(x —2010] =0 x—2010:0:>x:2010:>y2:36:>z:_6(ktm)

Vay (x;y) = (2012;2);(2008;2);(2016;6)

a) 5 +5 = 3250(x <Y) b) 3 4 4% = 5*
Loi giai
a) Bién ddi 5 (5V-X +1) — 526 = =5 | [x=3
' o 5*11=2 |y=5

b) Vé6i x = 0,x =1 thay vao khéng thoa man

+)x = 2 thay vao ta duwgc 3 + 4> = 5°(luén ding), vay x =2 thoa mén

X X

3 4

+)x >2,tachd: 3 + 4 =5 = |= 15 —1(%)
3 (3).(4) (4] _(3) (4] _(3) (&)

Véi x >2 ta co|l=| <|=|;|=| <|= = +|= =| +|=| =1=x>2 (khong
515 5 5 5 5 5

t.m). Vay x =2
n+1

Tim x,biét (x +2)"" = (x +2)"" véin Ias8 ty nhién

Loi giai

@ Chuyén dé 3: Cac phép toan vé luy thira
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TH1: (x+2)n+l:O:>x:—2.

10

TH2: 1—(x +2)10:>(x+2) =1=

Vay x = —2x = —Lx = —-3.

Chuyén dé 3: Cac phép toan vé luy thira
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Chuyén dé 4: GIA TRI TUYET POI
A. Hé thang kién thic vé GTTD

1. Pinh nghia: Gia tri tuyét ddi cua s6 a (a € R) la khoang cach tir a dén diém O
trén truc so

Ki hiéu: ‘a‘ la gia tri tuyét d8i cua a

- Gia tri tuyét doi cua s6 khéng am la chinh né, giéa tri tuyét doi cta s6 am la so6 doi

cua no.

Tong quat:

+Né'ua20:‘a‘:a +Né'ua<0:‘a‘:—a
+Né’ux—a20:‘x—a‘:x—a +Né'ux—a<0¢‘x—a‘:a—x

2. Tinh chat
+‘a‘zO,Va +‘a‘:0<:>a:0

2n
* o

—a”, VneN” + | +p| = +b]

* bl <] -

- Hai s8 bang nhau ho3c d8i nhau thi c6 gia tri tuyét d8i bang nhau, va nguoc lai
hai s& c6 gia tri tuyét d6i bang nhau thi chiing 1a hai s6 bang nhau hoic ddi nhau

a=>b

Bl=plel,

- Moi s6 déu I6n hon hodc bang ddi cta gia tri tuyét d6i cua né va dong thoi nhé
hon hoic bing gida tri tuyét ddi cua no:  —jpl<a<h| va

—‘a‘:a@ago;a:‘a‘@azo

- Trong hai s6 &m s6 nao nho hon thi c¢6 gia tri tuyét doi Ién hon: Néu
a<b<0¢‘a‘>‘b‘

- Trong hai s dwong s6 nao nhd hon thi cd gid tri tuyét d6i nho hon: Néu
0O<a <b¢‘a‘<‘b‘

- Gid trj tuyét ddi ctia mot tich bang tich cac gia tri tuyét ddi: [ab| = fal.p|

N s a
- Gia tri tuyét doi cua mot thwong bang thuwong hai gia tri tuyét ddi: %‘ = H

@ Chuyén d@ 4: Gié tri tuyét déi
@
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- Binh phuong ctia gia tri tuyét ddi ctia mot s6 bang binh phuong s d6: ‘ar —a’
- Téng hai gié tri tuyét ddi cta hai s& ludn 16n hon hodc bang gia tri tuyét ddi cua
hai s§, ddu bang xay ra khi va chi khi hai s& cting dau: fa|+}p|>|a+b| va
[a| + b| =]a +b| = ab >0
B. Céac dang bai tap

Dang 1: Pha gia tri tuyét doi

a,(a>0)

Phwong phap: Ap dung cong thic sau ‘a‘ = i_a (a _ 0)

Bai 1: Pha gié tri tuyét doi

a. [2x + 3 b. [4x - 2| . [3x — 5| d. 2|
Loi giai
2x+3x2_—3 4X—2XZ1
a) Ta co: [2x + 3 = b) Ta co: 4x —2| =
—2x—3x<_—3 2—4xx<1
2 2
5
, X-Jx =7 . 2—x(x§2)
¢) Ta co: [3x — 5/ = : d) Taco: 2 —x| =
5-3x|x <= X= (X>2>
3
Bai 2: Pha gié tri tuyét doi
a. | — 4|+ x -3 b. [x — 5|+ x + 6|
Loi giai
a) Ta c6 bang sau:
X 2 3
2X — 4 - 0 + I +
X —3 - | - 0 +

Khi do ta co:
-Né’ux<2;»\2x—4\+\x—3\:(4—2x)+(3—x)=—3x+7

-Né’u2gx<3:>\2x—4\+\x—3\:2x—4+3—x:x—1

@ Chuyén d@ 4: Gié tri tuyét déi
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-Né’ux23¢\2x—4\+\x—3\:2x—4+x—3:3x—7

b) Ta c6 bang sau:

X —6 5
X —5 - | - 0 *
X +6 - 0 + I +

Khi détaco:

-N&U X < —6=>x — 5[+ |x + 6/ =5-x —x —6 = —2x —1

- Néu —6§x<5:>‘x—5‘+‘x+6‘:5—x+x+6:11

-Né’ux25:>‘x—5‘+‘x+6‘:x—5+x+6:2x-|-1

Bai 3:

RUt gon cac biéu thirc sau:

a. 3(2x —1)—x — 5| b. [2x + 8|+ x +2
Lai giai

a) N&U x >5 = 3(2x —1)— x —5| = 6x — 3~ (x —5) = 5x +2

Néu x <5:>3(2x—1)—‘x—5‘:6x—3—(5—x):7x—8

b) Né’uxz_?s;»\zx +3+X+2=2H+3+Xx +2=3x+5

Néu x <_73:>‘2x +3‘+x +2=-2X-3+X+2=-x-1
Bai 4:
RUt gon cac biéu thirc sau:

a. 3x—1+\1—3x\ b. 3(x—1)—2\x+3\
Loi giai

a) Néu :x g%:>3x—1+‘1—3x‘:3x—1+1—3x =0

Néu x >%:>3x—1+‘1—3X‘:3x—1+(3x—1):6x—2

b) Né’ux2—3#3(x—1)—2‘x+3‘:3x—3—2(x+3):x—9

@ Chuyén d@ 4: Gié tri tuyét déi
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Né’ux<—3:>3(x—1)—2‘x+3‘:3x—3+2(x+3>:5x+3
Bai 5:

Tinh gia tri caa biéu thiec:

a. A=3x*—2x +1 Véi \x\:o,s b.Bz\3x-1\+x—3 Voi ‘x‘:%
Loi giai
a) Vi ‘x‘—05:> x=05
- X =—0,5
2
\ . 1 1 3
Trwong hop 1: x 20’5:>A:3'[§] —2.§+1:Z

2
-1 -1 3 11
Truwonghop2: x =—-05=>A=3|—| —2.—41=="42=2
ghop [2] 2 4 4

1
Vik|=2=| 3
3 -1
X =—
3
1 1 1 -8
Truonghopl:x===B=3.--1+>=-3=—
TP 3 ‘ 3 3 3
—1 -1 -1 ~10 -7
Truonghop2: x =—=B =3, —|+—-3=1+—"=—
I 1P 3 ‘ 3] 3 3 3
Bai 6:
Tinh gia tri caa biéu thiec:
3 2 i -2 - 1

Loi giai

3 2
a)Véix:_—zzx\x\:_—zzgzsAza.g _3)|2| 12204222
3 3| 3 3 3 3 9

b)Véix:%;»\x\: ,y:—3:>‘y‘:3:>B:Z‘X‘—3M:2.%—3.3:1—9:—8

N | =

Bai 7:

Tinh gia tri caa biéu thiec:

@ Chuyén d@ 4: Gié tri tuyét déi
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a.2‘x—2‘—3‘1—x‘véix=4 b.D =
Loi giai

a)VGix =4=A=2x-2-3L-x|=2[-3-3=4-9=-5

b) Véi 1 X %
)Vol‘x‘:§:> <

1
X =—=
2
. 5.1 7141 .
Truonghppl: x=-=D=-4 2 _ >
2 1 2
3.--1
2
1
1 5.2 7.2 3
Truonghop2; x = —=D=-—4 2
2 -1 10
3.7—1

Bai 8:
Cho A =|2x* +3x? +1‘—‘—2x4 —x2—1|. Chitng to riang gia tri biéu thic A luén
khéng am vaéi moi gia tri caa x
Loi giai
Vix*>03x*>0=2"+3x*+1>0
T d6 |[-2x* —x* —1 = 2x* + x> +1
= A=2"+3x*+1-2x"—x>—1=2x* >0 V3Gi moi x

Vay gia tri caa A ludén khéng am vaéi moi x

@ Chuyén d@ 4: Gié tri tuyét déi
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Dang 2: Tim gié tri céia x théa man dang thirc [f(x)| =a
Trong d6 f (x) 1a céc biéu thiic chira x,a I hang s6
Vi du: Tim x, sao cho [2x — 1| =1
Cach giai:
+) Néu a <0 = phuong trinh v6 nghiém do | (x)| > 0
+YNéua=0=f(x)=0

f(x) =a
f(x) = —a

Bai 1: HSG Huyén Hoang Hod, nam hoc 2020 - 2021

+)Néua>0=

Tim x , thdéa man: 1:\x—1\—o,25:3
3 12
Loi giai
Tlmxblet— ‘x—l‘—025_152

5
Bhd-2-2
y_q__+£
4

k—ﬂ——xe{lﬂ
2'2

Bai 2: HSG Huyén Gia Vién, nam hoc 2020 - 2021

Tim x , thoa man: %—3% i
Loi giai
39 32 15
. 139 15 5 =
Taco: [ = — 2 2
> 3x? =5 — & §_3 2__E
Néu §—3X _E:>3 2:§—5:>3x =12
2 2 2 2

=X =4=x =42

@ Chuyén d@ 4: Gié tri tuyét déi
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Néu ?—3x2:—%:>3x2:§+%:>3x2:27

=x’=9=x =43
Vay x e{iZ;iS}

Bai 3: HSG Huyén Tam Dwong, nam hoc 2020 - 2021

Tim x , thoa man: 3x—%‘—2=7
Loi giai
, -1 _2-7 3x—%=9 x =34
Ta co: 3x—§‘—2=7<:> . & . 2N 920
X ——|—2=-7 3x——=—5(|oai) X =
9
Vay x € ﬁ;_—20
9 9
Bai 4: HSG Huyén Ly Nhan, nam hoc 2020 - 2021
Timx,thc’)amén:z—l—ZX :g
2 |2 3
Loi giai
Ta co: ——‘——Zx _2
3
1 7 1 17 E—ZXZE 2X:_—7 X:_—7
_ _ 6 3 6
:>§—2x_§——:>§—2x —:>1 = 10:> c
S =— X =— X ==
2 3 3
~ -7 5
Vay x € {— ;=
xe| )
Bai 5:
Tim x , thoa man:
a ‘XZ—Z‘:7 b. Hx—5\—4‘=3
Loi giai

@ Chuyén d@ 4: Gié tri tuyét déi
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x> —-2=7

a) Ta co: ‘x2—2‘=7<:> oo _7©

b) Ta co: Hx—5‘—4‘:3<:> }i:jj@x e {24612}
Bai 6:
Tim x biét:
a2 -1+1=5 b. 3x—§‘:%+2§ . [x +5/—4=3
Loi giai
a2 —1+1=5=2[x-1=4=[x-1=2= z:ij—z
2| 1 .4 2| 13 H-2=2
b, SX—E‘:£+27:>‘SX—E‘:?:> 3X_2:%
5
C [x+5-4=3= }iij:ji:
Bai 7:
Tim x biét:
a) H3x+1‘—11‘:3 b) Hx+3‘—8‘:20
Loi giai
3 +1]-11=3

a, Taco: st +1\—11‘=3:»

\3x+1\—11=—3

v oo L
Bai 8:
Tim biét: x 3 + = ‘(_3,2>+§

Ch.

Chuyén dé 4: Gia tri tuyét dai
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Lai giai
Tacd |x —=|+— = (—3,2)+— ekt 2_1
5 5
1 7
®X—%‘=2:> i = 35.Véyxe{z;—5}
X———=_-2 |x=2 3 3
3
Bai 9:

Tim biét: 3jx 1|+ 1= (~2) —3,(-2)
Loi giai

2X—-1=9
X _-1=-9

X=25

Taco 3px —1+1=(-2) ~3.(-2) = |x-1=9= ey

Vay x e {5-4}.
Bai 10:
21

Tim biét; 32 : [ —1 = 22
2 22

Loi giai

Ta xét cac treong hop sau:

Truong hep 1: Néu x > 1, ta dwoc 31:‘2x —1‘ _A_ T (2x —1): 2= Z(tm)
2 2 22 2 22 3
Truong hep 2: Néu x > 1, ta dwoc 3L, ‘Zx —1‘ AT (1—2x) A - —i(tm)
2 2 22 2 22 3
Vay x _! hogc x )
3 3

Bai 11:

3 2
Tim biét: 5.‘2 —3X|-325= —2[(1,25)2 —2,5.0,25 + (—0,25)2}

Loi giai

@ Chuyén d@ 4: Gié tri tuyét déi
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Vélyx:§ hoécx:é.
2 4

Bai 12:
4

Tim biét |3 - ——x +2||:| = —1-2|+ 2 =1
10 10 5

Loi giai

Vay x =0 hodac x = —4

Bai 13:

Tim x nguyeén biét: ‘5 (2x + 3)‘ + ‘2(2x + 3)‘ + ‘Zx + 3‘ =16
Loi giai

Ta co: 5\2x+3\+2\2x+3\+\2x+3\=16;»8\2x+3\=16

-1
x+3=2 |x=—
=|2X+3=2= 2
2 +3 2x+3:—2@X_—_5
2
Véyx:_—shoécx:_—l.
2 2

Chuyén d& 4: Gi4 tri tuyét d6i
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Dang 3: Tim gia tri ciia x théa man dang thirc [f(x)| = g(«)(*)
Cach giai:
Cach 1: Tim diéu kién sao cho g(x) >0

f(x)=9(x)

Khi dé: (*) & FX) = —g(X) =X =

Cach 2:

) Néu g(x) >0 = (*) & f(x) =g(x)

+) Néu g(x) < 0 = (*) & —f(x) = g(x)

Bai 1: HSG Huyén Thanh Oai, nam hoc 2016 - 2017

Tim x , biét

X(X — 10)‘ =X
Loi giai
+ Né&u x <0 thi x(x —10) > 0 = \x(x —10)\ = x(x — 10).
Do d6 & x(x —10)=x & x(x —11) =0
< x =0 (nhan) hoac x =11 (loai)
+NEéU 0 <x <10=x(x —10) < 0 = ‘x(x —10)‘:—x(x —10).
Do dd (1) x(x —10) =x & x(x —9) =0 < x =0 (loai) hoac x =9 (nhan)
+ NéU x >10 = x(x — 10) > 0 = [x(x —10)| = x(x — 10).
Do do6 (1) & x(x —10) =x < x(x —11) = 0 < x = 0 hoac x =11 (nhan)
Vay: x =0 hoac x =9 hoac x =11.
Bai 2: HSG Huyén Ky Anh, nam hoc 2020 - 2021

Tim x , biét

2x —1\ +3x =5
Loi giai

Taco: [2x — 1+ 3x =5 « [2x — 1| = 5 3« (diéu kién: 5—3x >0 « x gg)

@ Chuyén d@ 4: Gié tri tuyét déi
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2X —1=5-3x

- 5x =6 - X=§(tm)
X —1—=3x —5 o

< — 4
X=- X = 4(kotm)

N 6
.Vay x = —.
ay 5

Bai 3: HSG Huyén Cdm Giang, nam hoc 2019 - 2020

Tim x, biét |[x +20| +|x +5]+|x +2018 |= 2019x
Loi giai

X +20|4|x 45|+ |x 42018 |= 2019x (*)

Tt (*) ta thay dé tim dwoc gid tri cua x thoa man thi x >0 (vi VT (*) luén 16n hon
hoic bang 0)

Vi x>0, tte
[Xx+20]|+|x +5]4+|x +2018 |=2019x = x +20 +X + 5+ x + 2018 = 2019x

= 2016x = 2043 = x = 2043 (thoa man)
2016

Bai 4. HSG Huyén Tién Hai, nam hoc 2020 - 2021

Tim x, biét %Jr 2020x | + §+ 2021x‘ =4042x (1)
Loi giai
Cach 1:
|1 2 ‘. . R
Vi §+2020X + §+2021x >0 vOoimoi x € R nén

Vi x > 0ta co: (1) &

1
— 4+ 2020x
3

+ [g + 2021X] = 4042x

(1) & 1+ 4041x = 4042x < 4041x = 4041 = x =1 (TMDK)

Cach 2:
* N _2
Trueong hop 1: x < 5063
1 2 -1
(1) & —=—2020x — = — 2021x = 4042x < 8083x = —1 ¢ X = ——(ktm)
3 3 8083
* A —2 —1
Treong hop 2: —— <x <——
6063 6060
1 2 -1 -1
(1) & = +2020x — = — 2021x = 4042x < 4043 = — & x = ———(ktm)
3 3 3 12129

@ Chuyén d@ 4: Gié tri tuyét déi
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* Treong hop 3: x > %

(1) e % + 2020 + % +2021X = 4042 <> x = 1(tm)

Vay x =1

Bai 5: HSG Huyén Thiéu Hoa, nam hoc 2020 - 2021

Tim x , biét x—2‘+‘3—2x‘:2x+1
Loi giai
N -1
biéu kién x > -
Bang xét dau
X —00 3 2 +00
2
\x—z\ X 42 | X +2 0 X —2
\3—2x\ —3 42X 0 3 2x | 3 2x

Xétx >2 ,tacod \x—2\+\3—2x\:2x+1<:>x—2+3—2x:2x+1
Hay 3x =0 < x = 0 (loai)

Xétggx <2 .taco \x—2\+\3—2x\:2x+1<:>—x+2+3—2x:2x+1

Hay —5x = -4 & x = %(Ioai)

Xétx<g ,taco ‘x—2‘+‘3—2x‘:2x+1<:>—x+2—3+2x:2x+1

Hay —x =2 < x = -2 (nhan)
Voix =-2taco x —2|+[3-2x|=2x+1e[-2-2+3-2.(-2=2.(-2) +1

& |-4+h2=-4+1s4+12=-316=-3(VOly)

@ Chuyén d@ 4: Gié tri tuyét déi
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Vay phuong trinh vd nghiém. Khong c6 gia tri ndo cua x thda yéu cau bai toan.

Bai 6: HSG Huyén Gia Vién, nam hoc 2020 - 2021

Tim x, biét [3x — 3|+ 2x + (~1*°| = 3x + 2021°
Loi giai
Ta co: st — 3+ 2x + (-1 = 3x + 2021°

st—3\+2x +1‘:3x +1 (9

Didu kién d& x théa man bai toan 13 3x +1> 0 < x > %1

Khidc’)x>_71:>2x+1>0,nén(*)tr(’ythanh

[3 — 3|+ 2x +1=3x +1 & [3x — 3 =x (dieu kién x > 0)

Néu x >1 tacd 3x-3=x nénx:g(théamén)

Néu 0<x <1 tacd 3—3x =x nénx:%(théamén)

A 33
Vay x € {—;—

y xe|%:3)

Bai 7: Tim x, thoa man
a. ‘7—2x‘+7:2x b. ‘1—x‘:4x+1

Loi giai

a) [T—2x|+7 =2x & |7 — 2| = 2x — 7(0)

Nhan thay diéu kién: 2x —7 >0 < x zg:>7—2x gO:>‘7—2x‘:—(7—2x):2x—7

(1) & 2x — 7 = 2x — 7 = phuong trinh v6 s6 nghiém véi moi x >

N~

Vay céc gia tri x théa mén la: x >

N~

b) [ —x|=4x +1

+)NEU1l-x>0&x<1=1-x=4x+1< x =0 (thoa man)

Chuyén d& 4: Gi4 tri tuyét d6i
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+)NEUL1l-x <0 Xx>1=x—-1=4X +1<:>x:%2 (loai)
Vay x =0 la gia tri can tim.
Bai 8:

Tim x , théa man ‘xz —Bx + 5\ — _2x2 4+10x —11

Ta co: ‘xz —5x + 5\ = —2(x* — 5% + 5)(1)

Détt:x2—5x+5:>(1)<:>‘t‘:—2t—1(2)

Diéu kién: —2t—120<:>tg%lé‘t‘:—t:>(2):—t=—2t—1<:>t:—1 (thda man)

X =
T dd: x> —-5x +5=-1<x*—-5x+6=0< .

=3

Bai 9:
Tim x, sao cho : ‘xz —1‘ =x*— Z‘X‘ +2018(*)

Lai giai
Co: ‘x‘z = x°Vx
batt = ‘x‘ =t = ‘xr =x%t >0)
(%) ¢ [t =1 = t* — 2t + 2018(1)
Nhan thay
t> — 2t + 2018 = (t — 1)? + 2017 > OVt = :2 —1=t' -2 +2015 o :Zozﬁ(tm)

Pol=—(" -20+2018) |2 _op 42017 — 0(2)

Gai Q&t? +(t -1 +2016=0=Xx €O

Vay t = 20219 oy j:2§)19

Bai 10:

Tim x, y nguyén thoa man: 42 — 3‘y - 4‘ = 4(2018 — x)*

@ Chuyén d@ 4: Gié tri tuyét déi
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Loi giai
NP . . 42 (2018 —x)* =0
Tir dé bai = 0 < 4(2018 —x)* <42 = 0< (2018 —x)* <= <11 .
4 (2018 —x)* =1
4 38 .
+) (2018 — X) :1:>42—3‘y—4‘:4.1:>‘y—4‘:?¢2 (loai)
. y =-10
+) (2018 —x)* = 0 = X :2018:>‘y—4‘:14:>
y =18
Vay co hai cap (x;y) thoa man bai toan: (2018, 18); (2018, -10)
Bai 11: Tim x biét:
2
a. ‘2x+3‘:x+2 b.x——+—=‘(—3,2)+—
5
Loi giai
a) Trwong hop 1: x 2_73:>2x +3=x+2=x =-1 (théa mén)
R . -3 -5 , ~
Trwong hep 1: x <7:>—2x—3:x+2:>x =3 (thoa méan)
x—£—2
b)x—1+—:E:>x—l:E—i—2:> 3
3 5 3 5 5 1
X—==—2
3
Bai 12: Tim x biét:
a |[4—x|+2x=3 b.x —7|+2x+5=6 C. 3 —[2x +1| =2
Loi giai

a) Truweong hgp 1: x <4 = (4—x)+2x =3 = x = —1 (thoa mén)
Trwong hep 2: x>4::>(x—4)+2x:3:>x:% (loai)
b) Trm‘mghqpl:x27:>x—7+2x+5:6:>x:% (loai)

Truong hop 2: x <7==7—-x +2x +5=6 = x = —6 (théa méan)

c) Truwong hop 1: x > _71 = 3 — (2 +1) =2 = x = 3 (thoa man)

Chuyén d& 4: Gi4 tri tuyét d6i
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Treong hop 2: x <_71:>3x + (2 +1)=2:>x:% (loai)
Bai 13: Tim x biét
a | -3 =x-3 b. [5x —3—x =7 C.[3x -2 =x+7
Loi giai
a) Trm‘mghapl:xZg:>2x—3:x—3:>x:0 (loai)
Trwong hep 2: x<g:>3—2x:x—3:>x=2 (loai)
b) Trwong hop 1: x 2%:>5x—3—x:7:>x:g (thoa méan)
. i 3 -2 , ~
Trwong hep 2: x <g:>3—5x—x:7:>x:? (thoa man)

c) Trwong hop 1: x2§:>3x—2:x+7:>x:% (thoa maén)

Trwong hep 2: x<§:>2—3x:x+7:>x:_75(théamén)

Bai 14: Tim x biét

a. [ax +3/—x =15 b.2[5x —3—2x =14  c.[3x — 2+ 5x = 4x — 10
Loi giai

a)Trm‘mghapl:x2_73:>4x+3—x:15:>x:4(th(’)amén)

Trm‘mghapZ:x<_73:>—4x—3—x:15:>x:_T18 (thoa méan)

b) Trwong hop 1: xZg:>2(5x—3)—2x:14:>10x—6—2x:l4<:>8x:20<:>x:g

(thoa mén)

Truwong hop 2: x<g:>2(3—5x)—2x:14(:)6—10x—2x:14<:>—12x:8<:>x:_?2

(thoa mén)
c) Truwong hop 1: x 2§:> 3x —2+4+5x =4x —10 = x = —2 (loai)

Bai 15: Tim x biét

@ Chuyén d@ 4: Gié tri tuyét déi
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a.\2x+3\=x+2 b.\x—7\+2x+5=6

Loi giai

-3

2x+3:x+2x27

a) Taco ‘2x+3‘:x +2=

X = —1(tm)

5,
X —3=x 42 x = - (loai)

-3
X <—
2

Vay x = —1 la gia tri can tim.

x—7+2x+5=6(x27

b) Taco x —7|+2x+5=6= 7T-X+2X+5=6(x <7

~————

Bai 16:
Tim x thoa méan ‘x - 10‘10 + ‘x —11‘11 =1
Loi giai
- Néu x > 11 hodc x <10 thi x —10>1 hodc x —11 < —1
Suy ra x — 10| > L;x — 11/ > 1 (loai)
-NEU 10 <x <11 thi 0<x —10 <0 <11-X <1=|x —10[ < Lx — 11| < 1.
Do do ‘x —10‘10 < ‘x —10‘ =X —10;‘x —11‘11 < ‘11—x‘ =11-—x
[x —10[°<|x =10 |=x —10;| x —1["'=[11 —x [*<|11—x |=11—x
Suyra|x —10[° +|x —11["<x —=10+11—x =1 (loai)
- Néu x =10 hoac x =11 (thoéa man)
Vay x =10;x = 11 la céc gia tri can tim.
Bai 17:
Tim x thoa mén ‘x ~ 10‘10 + ‘x —11‘11 =1
Loi giai

=3

Vix®+x—1>0nén (1)=x*+x—1|=x*+2 hay [x -1 =2 = i:—l

Bai 18:

Chuyén d& 4: Gi4 tri tuyét d6i
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Tim x thoa man

[ax — 3 +2x + (—1)2‘”6‘ — 3x +2017°
Loi giai

Ta co

[ax — 3|+ 2x + (—1)2‘”6‘ = 3 +2017° = [[3x — 3+ 2x + 1 = 3 +1()
Piéu kién dé x thoa man bai todn 13 3x +1> 0 & x > %1

Khi d6 x 2_71:>2x +1>0 nén (%) tro thanh
‘3x—3‘+2x+1:3x+1<:>‘3x—3‘:x(di‘éukiénx > 0)

Néu x >1 tacd 3x —3 =xnén x :g(théaman)

Néu 0<x <1 taco 3—3x=xnénx:%(th(’)amén)

N 33
Vay x € —;—

Dang 4:

f(x) =9()

HOBIO RS FOX) = —g(x

, hose [100f =g = (60) = @e0Y

& [F00) = g0)][fe) + 9(x)| = 0
Cha y: Ta c6 thé lap bang xét dau dang toan nay
Bai 1: HSG Thi Xa SaPa, nam hoc 2020-2021
Tim x biét: |x +2] = [2012x* + 4024x]
Loi giai
X + 2 = 2012x* + 4024x

Taco: x +2 = ‘2012x2 + 4024X‘ | 2x — 2 = 2012x? + 4024x

2012x (x +2) — (x +2) =

(x +2)(2012x — 1)
2012x (X +2) + (x +2) =

-0
< (x +2)(2012x +1) =0

Chuyén d& 4: Gi4 tri tuyét d6i
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X+2=0 1
2012x —1=0 | X =75
- 2012
X+2=0 X =-2
2012x +1=0 | _ 1
2012
Vay x € —2;—1 ;——1
2012 2012
Bai 2: HSG Huyén Kién Xwong, nam hoc 2021-2022
. I | 1l 3 3
Tim x biet: 1=.x —=|+==|-1,6 4+ =
2’ 2| 4 ‘]’ 5
Loi giai
1 1] 3 3 3 1l 3 8 3
1= X =S4+ —-=|-164+—|=-X—SAJ+—=|-—4+—
2 2l 4 ‘:L 5 2 2+4 ‘5+5
:>§ X—£—|—§—l
2 2| 4
3 1 1 1 12 1 1
k=== k-Z=="Z=k-Z==
2 2 4 2 4 3 2 6
=X== hoélcx:1
3
1
Vay x == ; x ==
ay 3
Bai 3: Tim x, biét
a.‘5x+4‘:‘x+2‘ b. Vx* —6x + :‘X—Z‘
Loi giai
) B +4—x+2 |x—_1
a)Tac0‘5x+4‘:‘x+2‘<:> & 2
X+4=—x-2 | _ 3

VéyX:_?l hoac x = -1

b) biéu kién: x> —6x +9 > 0 & (x — 3y’ > 0 dung vGi moi x

Vi x? — 6x +9:(x—3)2:\/x2—6x +9=\/(x—3)2 =‘x—3‘

Chuyén d& 4: Gi4 tri tuyét d6i
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X—3=x_2 —1=0(voly)
@‘x—3‘=‘x—2‘© x—3:—(x—2)© x:§(tm)
2
Vay x :g
Bai 4: Tim x biét:
a. ‘2x—3‘—x:‘2—x‘ b.2‘x—3‘—‘4x—1‘:0
Loi giai

a) Ta c6 bang xét dau:

X g 5

2x —3 - 0 + | +

2% + | + 0 —

Khidétaco:

Truwong hop 1: x <g:>(3—2x)—x:2—x

Trwong hop 2: ggx <2:>(2x—3)—x:(2—x)
Truong hop 3: x >2 = (2x —3)—x =x -2

2(x —3)=4x -1
2(X

b) Ta co: 2jx — 3~ |ax —1| = 0= 2x — 3 = [ax —1| = ( _3):1_4)(@

Vay x =1 hoécx:_?s.

Bai 5:
Tim x biét: [ax +3/—|[x -1/ =7
Loi giai
Ta xét cac treong hop sau
Truong hop 1: Néu x < —% = —(4x+3)-(1-x) =7 o x = —% (thda man)

@ Chuyén d@ 4: Gié tri tuyét déi
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Triwong hop 2: Néu —% <x<1=4+3-(1-x)=7=x =1 (khong thoa man)

Trwong hop 3: NéU x > 1= 4x +3—(x —1) =7 & x =1 (thoa man)

Dang 5: Tim x trong biéu thc ¢6 dang [f(x)] + [o(x)] = 0(*)
Cach giai:
f(x)\ >0

\f(x)\ =0 {f(x) =0
9(x)| > 0

|
V&l X : ‘ ‘g(x)‘:()@ 0() = 0

= e[+ = 0= M & {

Bai 1: Tim x, y thoa man:

2017 2018
a -4y +ly+4 =0 b. [ —y — 5| +2017(y —3)° = 0
Loi giai
; 2017 2018 ‘X — 4y‘ =0 x =-—16
a)Taco x—4y| +ly+4 =0 y4-o0 1y 4

Vay (x;y) = (—16;—4)

b) \x—y—5\+2017(y—3)8zoﬁ{‘;__;{;g‘zo‘i’{;zz

Vay (s = (63

Bai 2:

Tim X, y, z thoa man: \/(x —x/g)2 +\/(y +\/g)2 +‘x +y +22‘ = 0(*)

Loi giai
Ta co: y/(x — /5)? :‘x—x/g‘zo; J + 5y :‘y+\/§‘zo;\x +y+27|>0
x—\/§=o sz/g
=M™ y+\£:0<:> y=—\/g
z=0 z=0
Vay (xy) = (\/5; —\/5;0)

Bai 3:

@ Chuyén d@ 4: Gié tri tuyét déi
@




BOI DUONG HOC SINH GIOI MON TOAN 7

Tim x, y thoa man: |x + 2y — 8‘3 +[ex —y - 1‘3 =0(*)

Loi giai
Tacé(*)(:)‘erZy—S‘:O X+ -8=0 [x+2y-8=0 [x=2
‘ZX—y—]_‘:O X—-y—-1=0 " |ly=2x-1 y=3

Vay (i) = (23)

Bai 4:

Tim X, y thoa man: ‘x —4x + 3‘ + ‘yz —5xy +23x — 19‘ =00

Loi giai
Tacéd
“ X2 —4x +3=0 x =3 =y e {510} 55 (3101 (L) (L4
& & X;y) = (3;5);(3:10); (L D)
y? —5xy +23x —19=0 x:1:>ye{];4} = () = 39 E 10 G4

@ Chuyén d@ 4: Gié tri tuyét déi
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Dang 6: Biéu thitc chita nhiéu dau GTTD
Dang 1: Tim x, biét rang: ‘A(x)‘ + ‘B(x)‘ + )C(x)‘ = m(m : hangso)
- Lap bang xét dau ctia A(x),B(x),C (x) d€ loai bo dau gié tri tuyét doi
- Tim x sao cho A(x),B(x),C(x) >0
- Tkt d6 chia cac khoang x dé xét dau A(x),B(x),C(x)
- So sanh gia tri tim duwoc véi khoang dang xét
Dang 2: Tim x, biét: |A(x)|+ [B(x)] + [C(x)| = [D(¥)|
- Lap bang xét dau dé€ loai bo dau gia tri tyét doi

Thong thuwong D(x) >0 kéo theo A(x) >0,B(x) >0,C(x) >0 va khi d6 tim dwoc x
dong thoi kiém trA diéu kién D(x) >0

Bai 1: Tim x, thoa man:

a. ‘x‘+‘x+2‘:3 b. ‘x—1‘+‘x—3‘:2x—6
Loi giai

a)Taco: x >0x +2>0<x >-2

Ta c6 bang xét dau sau:

X -2 0

X — —2 — 0 +

X +2 — 0 + 2 +
) TH1: Néu

x<—2:>‘x‘:—x;‘x+2‘:—(x+2):>(1)<:)—x—(x+2):3<:>x:%S(tm)
+)TH2:Néu —2<x<0=>(1 e x+(x+2)=3<2=3(voly)
+) TH3: Né’ux20:>x+x+2:3<:>x:%>0(tm)

A _5 1
V — =
ay X E{ > 2}

b. Nhan thay:

Chuyén d& 4: Gi4 tri tuyét d6i
@
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2X—6>0x>3=>xXx-1>2>0x-3>0=Dex-1+x-3=2X-6<0=5 (vO
nghiém)

Vay khong c6 gia tri nao cua x thoéa man bai toan.

Bai 1: HSG Huyén Thanh Oai, nam hoc 2017-2018

. P 10 8 5
Tim x biét: [x + =—|+ [x + —| 4+ [x + —| = 4x
Jr23‘Jr Jr23Jr +23
Loi giai
, 10 8 5
Cachl: x +—+Kx+—|+NK+—=4x (1
RS RS B
, 10 8 5
Taco: x+—>0; x+—|>0; x+—[>0
+23‘_ +23‘_ +23_
10 8 5
=X+ —=+X+—={+X+—[>0
+23+ +23+ +23_
=4x >0
=x>0
10 8 5
=1 eX+—+X+—+X+— =14
() Jr23Jr Jr23Jr Jr23
= 3X +1=4x
= x = 1(tmdk)
Vay x =1

Céch 2: Lap bang xét dau gia tri tuyét doi roi chia cac treong hop

X —10 -8 =5
23 23 23
10 10 10 10 10
= —X - — 0 x+— X +—= X+ =
X 23 23 * 23 * 23 * 23
8 8 8 8 8
= — —X — — —X - — 0 X +— X +—
: 23 23 23 * 23 * 23

@ Chuyén d@ 4: Gié tri tuyét déi
@
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Trwong hop 1: x < _2—;0 vO nghiem

Trwong hop 2: —10 <x < 8 v nghiém
23 23

-8 -5 . .
Truong hop 3: — < x < — v0 nghiém
g hop 93 =X =03 ghig

Trwong hop 4: x > ;_: Tim dwoc x =1 thoa man.
Bai 2:

k|-

Tim x, y biét rang: 1‘2)( +1‘ R ‘Zy +1‘ .

Loi giai

X—y=2

Taco: k—y|=2« ‘—y =2

Trwong hop 1:
x—y:2:>y:x—2:>‘2x+1‘+‘2(x—2)+1‘:4<:>‘2x +1‘+‘2x—3‘:4(1)

Co:2x +1>0 < x 2_71;2x—320<:>x2

N | w

+) Néu x <_71:>(1)(:>—(2x—1)—(2x—3):4<:>x:_71 (loai)
N —1 3 . ‘s . —1 3
+) Néu TSX <§:>(1)(:>2x+1—(2x—3):4<:>4:4 (dang voi moi TSX <§)
~ 3 3 , ~
+) Néu x Z§:>(1)<:>2x +1+(2x—3):4<:>x:§ (thoa man)

Véy:_?lgx ggvéy:x—Z

Truong hop 2: x —y =2 =y =x + 2 = lam tuwong tu treong hop 1
Bai 3:

Tim x, biét rang: ‘xr + ‘x - 1‘ = ‘x‘(l)

Chuyén d& 4: Gi4 tri tuyét d6i
@
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Loi giai
Taco: x| =x*x —1>0&x>1
-N&Ux < 0= x|=-xx-1=1-x= Q) ex*+1-x=—x X" =-1(v0y)
-Né’uO§x<1:>‘x‘:x;‘x—1‘:1—x SDexi+l-x=xox=1
-Né’uxzlzs\x\:x;\x—1\:x—1:»(1)<:>x2+x—1:x<:>x2:1<:>x:ﬂ

Vay x =1 lagiatri can tim.

Bai 4:
Tim X, sao cho: |x +i + X +i +oe x+@ =101x(2)
101 101 101
Loi giai
Nhan thay: VT (1) > 0 vdi moi x.
R 1 100
NenVP()>0=10Ix >0=x>0*)=x+—>0;...;x + —>0
101 101
Do vay
1 2 100
Dix+—+x+—+...+x +— =101
@ +101+ +101+ N +101
< 100x +1+2+161+1OO — 101x < x = (L +100).100 : 2 — 50

Vay x =50 la gia tri can tim.

Bai 5:

Tim s6 nguyén x, théa man: ‘x — 8‘ + ‘x - 20‘ +oet ‘x + 990‘ + ‘x + 1000‘ =2017(2)
Loi gidi

Céch 1: Ap dung tinh chat: ‘A‘ + ‘B‘ > ‘A+ B‘

Ta co:

\x —8\+\x+990\=\s—xMx+990\2\8+990\=998;
\x _ 20\ T \x T 1000\ - \20 _ x\ T \x T 1000\ > 1020

Tt d6: VT (1) > 998 + 1020 = 2018 > 2017 = khdng ton tai x thao man bai toan

@ Chuyén d@ 4: Gié tri tuyét déi
@
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Céach 2: Néu x € Z = x — 8;x — 20;x + 990;x + 1000 cling tinh chat chan lé

VT () :chan

= ¢ = 85}« — 20];}x + 990|;|x +1000| cuing tinh chdn I¢ = -

} = khong ton tai

X.

Dang 7: Tim gia tri 16n nhat, gia tri nhoé nhat caa biéu thic chita dau GTTD
A. Ly thuyét
1. Bai toan tim GTNN, GTLN
Cho biéu thiec (ham s6) f(x) xac dinh trén tap D

Vidu: f(x) = x* xac dinh trén tap R vGi Vx
f(x) = = xdc dinh v6i moi x = 0« D =R/ {0}
X

f(x) <MVx €D

“N&u M 13 GTLN o én ta I
éu M 1aGTLN cua f(x) trén tap hop D thi {3xoeD/f(xo)=M

1
. ;s - fr)<—<
Vidu: f(x) = > xac dinh voi vx € R; (x)_0+1_1 = GTLN =1
X*+1 x=0:fX)=1

f(x) >mvx € D
Ix, €eD/f(x,))=m

- Néu m la GTNN cua f(x) trén tap hop D thi: {
Vidu: f(x)=x*+2>2=min, =2 x=0

2. C4c kién thtrc thwong dung

- So s&nh: So sanh cac lay thira hoac so sanh phan so

- C4c b4t dang thike co ban:

X? > 0V x| > OVx;X* +y? > 2xy; (F())* > 0¥x e TXD(k € N”)
- Bat dang thtec lién quan dén GTTD

¥) ‘X‘ + M > ‘X —|-y‘Vx,y & X,y cung ddu

+) ‘X —y\ Z‘X‘—MVx,y & x —y vay cung dau

Chuyén d& 4: Gi4 tri tuyét d6i
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*) Luuy:
o =B = <o <01 < =
B. Bai tap

Bai 1: HSG Huyén Thanh Oai, nam hoc 2013-2014

Tim GTNN cua biéu thirc A = [x — 2013+ |x — 2014| + [x — 2015|
Loi giai

Ta co: A = (jx —2013|+ 2015 — x|} +|x — 2014]

A > ()« — 2013 + 2015 — x|) + 0

A>2

Véy MinA =2 < x = 2014

Bai 2: HSG Huyén Viét Yén, nam hoc 2020-2021

Tim GTNN cua biéu thiec P = ‘7x - Sy‘ + ‘22 - 3x‘ + ‘xy +yz +xz — 2000
Loi giai

Vi ‘7x — Sy‘ >0 VOi VX,y

[22 - 3x| > 0 V6i ¥x,z

‘xy +YyzZ +Xz— 2000‘ >0 VOI VX,Y,z

= ‘7x - Sy‘ + ‘22 - 3x‘ + ‘xy +yz +xz —2000| > 0 VGi VX,Y,z

=P >0= MinP = 0. Dau “ =" xay ra khi va chi khi:

[7x —5y| =0 7X —5y =0
‘22—3x‘:0 < 12z2-3x=0
Xy +yz +xz—2000|=0  |Xy +Yz +xz —2000 =0

r7x=5y
& 122=3X =2

x _y
7
z X y z
Xy +yz +xz=2000 X

X
5
X —_—= = — =
5= <110 14 15

Xy +yz +xz=2000

3
y +Yyz +xz2=2000

[x =10k [x = 10k x = 10k
y = 14k y = 14k y = 14k
1z = 15k 1z = 15k 1z = 15k

Xy +yz +xz=2000  |140k® 4 210k* +150k*=2000 |k* =4 <k = 42

Chuyén d& 4: Gi4 tri tuyét d6i
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+) V6i k =2 thi x =20,y =28,z =30

+) Véi k = -2 thi x =-20,y = -28,z = -30

Két luan: Vay Min P =0 khi va chi khi x =20,y = 28,z = 30 hoac
X =-20y =-28z =-30

Bai 3: HSG Huyén Triéu Son, nam hoc 2020-2021
Tim GTNN cua biéu thitc:
A= \x —2019\ + \x - 2017\ + \x . 2015\ ot \x —1\ +\x +1\ + \x + 3\ Lot \x +2019\ + \x +2021\

Loi giai
Tim gia tri nhoé nhat caa biéu thitc :
A =[x — 2019+ [x — 2017| + x — 2015 + ...+ [x — 1| + [« + 1| + [x + 3|+ ... + x +2019| + x +2021]
Str dung BDT gia tri tuyét dé’i:‘a‘ + ‘b‘ > ‘a + b‘, dau bang xay ra khi ab >0

taco
A= \x —2019\+\x —2017\+\x —2015\+.... +\x —1\+\x +1\+ \x + 3\+...+ \x +2019\+ \x +2021\

Az\x+2021+2019—x\+\x+2019+2017—x\+....+\x +3+1—x\+\x +1\

A > 4040 4 4036 + 4032 4-.... +8+4+0

A > (4040 + 4).1010 : 2 = 2042220

(x +2021).(2019 %) >0 [-2021 <x < 2019
(x +2019).2017 ~x) >0 [-2019 < x < 2017
D&u bang xay rakhi {... s sx=-1
(x +3).a-x)>0 —3<x<1
X+1=0 X =-1

Vay gia tri nho nhat cua biéu thitic A = 2042220 tai x = -1

Bai 4: HSG Huyén Chuong My, nam hoc 2020-2021
|x — 2019 | +2020
|x — 2019 | +2021

Loi giai

Chuyén d& 4: Gi4 tri tuyét d6i
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|x —2019] 42020 _, 1

Tacé A= =
| X —2019 | +2021 ‘x _ 2019\ 12021

Véi moi gia tri ctia x ta co: ‘x - 2019‘ >0
\x - 2019\ 42021 >2021> 0

= < 1
\x _ 2019\ +2021 ~ 2021

-1 —1
= >
\x _ 2019\ +2021 2021

1+ —1 >1+4 -
\x _ 2019\ 12021 2021

Hay A > % ddu bing xay ra khi [x —2019| = 0 = x = 2019

Vay gia tri nho nhat cia A = % khi x =2019.

Bai 5: HSG Ctra L9, ndm hoc 2021-2022
\x _ 2017\ 12018

Tim GTNN cuta biéu thitc: C =
\x _ 2017\ 12019

Loi giai

. k—2017|+ 2018 (jx —2017| +2019) -1 n
TacoC = = —1_
[x —2017| + 2019 [x —2017| + 2019 [x —2017| + 2019

Biéu thire C dat gid tri nho nhat khi [x —2017| + 2019 ¢6 gid tri nho nhat
Ma \x - 2017\ > 0nén \x - 2017\ 42019 > 2019

2018

Dau “=" xay ra khi x = 2017 =C =
2019

Vay gia tri nho nhat cua Cla 2g—igkhl x = 2017

Bai 6: HSG Huyén Yén Thanh, nam hoc 2020-2021

ﬁ

Loi giai

@ Chuyén d@ 4: Gié tri tuyét déi
@
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1
Je2r

_ \2021— x\ +%.2\2020 _ x\

Taco: A= ‘2021—x‘ 4

.\4040 - 2x\

= \2021—x\ + \x —2020\ > \2021—x 1 X —2020\ - \1\
=A>1

D&u * =" xay ra khi (2021 —x )(x —2020) > 0

= 2020 <x <2021
Vay gia tri nho nhat ctia A bang 1 khi 2020 < x < 2021
Bai 7: HSG Huyén Viét Yén, nam hoc 2020-2021
Tim GTNN cua biéu thiec: P = ‘7x - Sy‘ + ‘22 - 3x‘ + ‘xy +yz +xz — 2000
Loi giai
Vi [7x - 5y| > 0 v6i ¥x,y
[0z - 3x| > 0 V6i ¥x,2
‘xy +YyzZ +Xxz2— 2000‘ >0 VOi VX,y,z
= ‘7x - Sy‘ + ‘22 - 3x‘ + ‘xy +Yyz +xz —2000| > 0 VGi VX,Y,z

=P >0= MinP =0. Dau “ =" xay ra khi va chi khi:

\7x—5y\=o 7X —5y =0
‘22—3x‘:0 < 1{22-3x=0
\xy +yz +xz—2000[=0 |xy +yz +xz—2000 =0

r7x=5y
& 122=3X =2

x _y
7
z X y z
Xy +yz +xz=2000 X

X
5
X —_— _—_——= — =
5= <110 14 15

Xy +Yyz +xz=2000

3
y +Yyz +xz2=2000

[x =10k [x = 10k x = 10k
y = 14k y = 14k y = 14k
1z = 15 1z = 15k 1z = 15k

Xy +yz +xz=2000  |140k® 4 210k* +150k*=2000 |k® =4 <k = £2

#) V6i k =2 thi x =20,y =28,z = 30
+) Voi k = -2 thi x = -20,y = -28,z = -30
K&t luan: Vay Min P = 0 khi va chi khi x =20,y =28,z =30

@ Chuyén d@ 4: Gié tri tuyét déi
@
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hoac x = —-20,y = —-28,z = —-30

Bai 8: HSG Huyén Tan Ky, nam hoc 2020-2021
Tim GTNN cua biéu thic: [2x — 4] +[2x — 8|+ | x — 3] —2021
Loi giai
Ta co: [2x — 4|+ [2x — 8+ | x — 3] 2021 = [2x — 4| +[8 — 2x|+ | x — 3| —2021
> [2x — 448 — 2x|+ | x — 3| —2021 =| x — 3| ~2017 > —2017

P min =-2017
Dau “=" xay ra khi: x=3=0 x=3 X =3
au = xay ex—ay@-2),0 |2<x<a X7
Bai 9: HSG Song L6, nam hoc 2018 - 2019
Cho a<b<c<d, tim gi& tri nho nhat cua biéu  thac

C = —a|+[x —b|+x —¢|+x —d
Loi giai

Véia<b<c<d tacod: [x—a|>x-a

[x —b|>x b

‘x—c‘gc—x

‘x—d‘zd—x
:>‘x—a‘+‘x—b‘-i—‘x—c‘+‘x—d‘2x—a+x—b+0—x +d—x
=C >c+d—-a-b

Xx—a>0 X >a
X—b>0 X >h X >h

DAu “=” xay ta < s 7 el T eb<x<c
y Xx—c<0 x <c x <c - =

x—d<0 X

Vay GTNN cuaClac+d —a-b &b <x <c

Bai 10: Tim GTNN cua

a A=x—3+x -5 b. B =[x —a|+|x —b|@ <b)

@ Chuyén d@ 4: Gié tri tuyét déi
@
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c.C :‘x—l‘+‘x—2‘+‘x—3‘+‘x—4‘
Loi giai
a. Taco

A=K -3 +k=-5=Kx-3+p-x|>[x-3)+(E-x)|=2cKx-3)E-Xx)>03<x<5

Vay A

min

=2&3<x<5
b.B = —a|+x-bj@<b)=B=Kx-al+p-x|>p-a|=b-a
=min, =b-a& XxX-a)b-x)>0<a<x<b

c.C =\x—1\+\x—2\+\x—3\+\x—4\=]x—1\+\4—x\+]x—2\+\3—x\

>3 >2
1<x<4
=C >4 & & 2<x<3
2<x<3
Bai 11: Tim GTNN cua
a.A:‘x-i-S‘—‘x—Z‘ b.B:‘x+a‘—‘x+b‘(a>b)
Loi giai

a.TacoA=|x +5—x—2/<x+5-(x —2)=7

Diu“="xayra < (x—-2)va7cungdau < x —2>0< x >2
b. Ta c6:

B:‘x+a‘—‘x+b‘§‘x+a—(x+b)‘:‘a—b‘:a—b(:)(x-i—b)(a—b)zO@x+b20<:>xZ—b

Bai 12:
Tim GTNN cua: A = |x — 16|+ x — 17| + |y — 18]+ [x — 19| + 20
Loi giai
Ta co:
A=« — 16|+ [x —17|+ |y — 18|+ |[x — 19 + 20 = [x — 16|+ [x — 17|+ |x — 19| + |y — 18|+ 20

Lai c6: [x — 16+ [x —19] > [x 16 + (19— x)| =3« 6 <x <19

Chuyén d& 4: Gi4 tri tuyét d6i
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X =17
- ‘x—l?‘ZO@x:17;‘y—18‘20<:>y:18:>A23+O+O+20:23<:>{y_18
Bai 13:
Tim GTLN ctia: A= 253 (x € Z:x = 1)
‘x+1‘

Loi giai

-THLN&Xg—3¢x+3gmh+Q>m¢Ago

-TH2: Né’ux=—2:A=ﬂ:1
F2+ﬂ
- TH3: Né’ux20¢‘x+1‘=x +1¢A=X+3:14r 2
X+1 X +1

Vix>0=x+1>1=

<2=A<1+2=3<x=0
X+1

Vay GTLN cta A=3khix=0

Bai 14:

Tim GTNN hoic GTLN cua C = (x +1) +[2x —3-y|+30
Lai giai

Taco: C = (x +1) +[2x ~3—y|+30>30 = MinC = 30

N 1=0 X=-1 =-1
Dau bing khi {X * { X

2x-3-y=0"]2(-1)-3-y=0"|y=-5
Bai 15:

Tim GTNN hosc GTLN ctia: B = — &
X +4|+2

Loi giai
.. 4 4
Ta co: ‘x+4‘+222¢—§—=2:8§2¢MaxB=2
X +4+27 2

Dé’ubﬁngkhix+4:0@x:_4

@ Chuyén d@ 4: Gié tri tuyét déi
@
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\e.Y

Bai 16: Tim GTNN cua

a A=_° b.A=_— + cB-_ 28
\x\—s \x—2\+3 \2,5—x\+5,8

Loi giai
a)Tacé:‘x‘—3z—3:‘X‘G_g§_£3=—2:A§—2:MaxA=—2,dé'u bing khi x =0

b)Tacé:‘x—2‘+323: <

g%:A<%¢MaxA=%,d§{ub5ng Khi x =2

h—4+3
¢) Ta c6: [25—x|+58 > 58— 28 1 B <1 MaxB =1, diu “=" xay ra
[2.5-x|+58
khi x =2,5
Bai 17: Tim GTNN cua
ac=24_ 2 bD:3M+2 C_E:2M+3
3 +5/+4 4| -5 3|1
Loi giai
12 12

a) Taco: 3 +5/+4>4= <=2 -3=C<2+3=5=MaxC =5,

3‘x +5‘+4 4
Dau ‘=" xay ra khi x = -5

12)x|+8 12| —15+23 23
- =34+
4‘x‘—5 4‘x‘—5 4‘x‘—5

b) Ta cé: 4D =

4@—5<0

Dé D dat min thi [
(4K]-5),,

:>4‘x‘<5:>‘x‘§1:>‘x‘:1

. . {4‘x‘5>0
Dé D dat max thi

(4)[-5),,

Bai 18: Tim GTNN cua

Chuyén d& 4: Gi4 tri tuyét d6i
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2|7x + 5 +11 2y +7|+13 15 +1) + 32
akF=——"7F-— b.G=+—"——— b.A=_—1__"1 "~
[7x +5[+4 2jy +7|+6 6jx +1+8
Loi giai
) 2[7x +5+8+3 3 .
a)Taco: F = =24+ ————,Mma
7% +5/+4 [7x + 5|+ 4
3 11

‘7x+5‘+424: <%¢F§2+%:I

‘7x+5‘+4_

:>MaxF:%,d§{u‘:’xéyrakhi 7x+5:0(:>x=_75

b) Tacé 2G —M—l_FL
B 2\2y+7\+6 N 2\2y+7\+6
Ma 2‘W+7‘+6Z6$ﬁ§2—60=%#$ Sl—i—%

MaxG :g,dﬁu “="’ xay ra khi 2y+7:0(:>y:_77
) 30jx +1|+32  30)x +1/+40-8 8
c) Taco 2A = = =5-—
6/ +1/+8 6l +1/+8 6/ +1/+8

8

Ma 6‘x+1‘+828:—§1:5_—
6V+Q+8 6V+Q+8

>5-1=4=2A>4=A>2

= MinA=2,khix+1=0<x =-1.

Bai 19: Tim GTNN cua

g 6 14 21)4x + 6|+ 33
aB=5+— > bc=2____ % c.D=
4l5x +7|+ 24 5 5ley —8[+35 3J4x +6/+5
Loi giai
5 —8 —8_-1 -1_14

Khi d6 MinB :%,dé’u “=* xay ra khi 5x +7:O(:>x:_?7

@ Chuyén d@ 4: Gié tri tuyét déi
@
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b)Tacc')5‘6y—8‘+35235:—LzE:3:C29 2_8
56y —8/+35 35 5 5'5 5
: 4 H 8 A (67 2 H 8 4
Kh1doM|nC:g,dau ="’ xay ra khi 6y—8:0<:>y:g=§
) 21/4x + 6| + 35 -2 5
d)Taco D = 74—
3[4 +6[+5 3J4x + 6/ +5
ma3lax+6/+5>5>-———= —>2_p>74 23
34x +6[+5 5 5 5
. c IV : -3
HayMlnD:?,dau ="’ xay ra khi 4x+6:0(:>x:7.
Bai 20: Tim GTNN cua
6ly + 5+ 14 —~15[x +7| - 68
aE=—1 L " b. F =
2ly +5|+14 3K +7] +12
Loi giai
6ly + 5|+ 42 —28 _
a) Taco: E = ‘ ‘ :3+i
2ly +5|+14 2y +5|+14
Ma 2y + 5|+ 14 > 14 = —28 2_28=—2¢523+(—2):1
2‘y+5‘+14 14
Hay MIinE =1, dau “="" xayray +5=0<y = -5
) ~15[x + 7|~ 608 8
b) Taco: F = S A
3 +7]+12 3 +7|+12
Mé3\x+7\+12212:»_—82_—8:>|:z—5+_—2=_—17
3 +7|+12 12 3 3
. 1T e e .
HameF:T,dau = xayrakhix+7=0&x=-7
Bai 21: Tim GTNN cua
c=2- 20 b.H:—_gz
12 3x —3y|+|2x +1+ 35 (x+2) +4
Loi giai

Chuyén d& 4: Gi4 tri tuyét d6i
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a) Ta co:
L e R R it P
=0 =5
HayMinC:%,dé’u“:”xéyrakhi 10 _i
-3 -3

b, Ta co: (x +2)Z+4z4: >—=H Z_Tghay MinH :?,dé’u “=" xay

(x +2)Z+4 4
rakhix +2=0

S X =-2.

Bai 22: Tim GTNN cua

a.A:5+L b_B:__1+ 21
4\3x+7\+3 3 8\15x—21\+7

Loi giai

L B 5 Acs515-10

a)Taco 4[3x +7+3>3= ———
4\3x+7\+3 3

Hay MaxA =10, dau “="" xay ra khi 3x +7 =0 < x :_?7

21 §£=3:B§_—1+3:§
8\15x—21\+7 7 3 3

b) Taco 815x —21|+7 >7 =

Hay MaxB:g,dé'u xay ra khi 15x—21:0<:>x:%

Bai 23: Tim GTNN cua
4 20 24

a.C=—+ b.D =-6+
[3x + 5| + |4y + 5|+ 8 2 —2y|+ 32 +1 +6
Loi giai
a) Taco: [3x + 5+ |4y +5/+8>8 = 20 <0 S, c 4,538
3 +5+[ay +5+8 8 2 5 2 10
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33 , ]
Hay MaxC = —, dau ‘="’ xay ra khi o
Y 10 y {4y +5=0

b) Ta co

24 24

Z‘X_Zy“s‘zx+1‘+6Z6:2\x—2y\+3\2x +1\+6§?

~ . . Ix=2y =0 x:__l
Hay MaxD = -2, dau =" xay ra khi 2x+1—0® 2
— y—-1
Bai 24: Tim GTLN cua
aE=2+ 21 b.F=—+
3 (x+3y)2+5‘x+5‘+14 x—1+3
Loi giai
a) Ta co:
(x+3y)2+5\x+5\+14214:» 21 <A 3 pc2,3.8
(x +3y) +5k+5+14 14 2 3 2 6
Hay MaxE — 22 gaiu = xay rakni [ ¥ =0 [
a = —,dau “="" xay ra khi & _
y Max 5 a ay X+5—0 y:?s
. 1 1 1 1 v s o .
b)TaCO‘X—l‘+3Z3¢m§§:F§§Hay MaXFZE,dau = Xayrakhl
x -1+

X-1=0&ex=1

Bai 25:

S§ gia tri cta x thoa man :|x +1 + x — 1012|+ [x + 3| + x + 1003| = 2013
Loi giai

Ta co:

VT :\x+1\+\1012—x\+\x +3\+\—1003—x\2\x +1+1012—x\+\x+3—1003—x
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—= 1013 + 1000 = 2013, dau = Xay ra khi

(x +1)(1012—x)20 ~1<x <1012

(x +3)(—1003—x)20© ~1003<x<-3 (7

Vay khoéng cé gia tri nao cua x.

Bai 26:

Tim GTNN cta: A= |« — 1| +[x — 2+ x — 3|+ ... + |x — 100
Loi giai

Ta co A:(\x —1\+\100—x\)+(\x —2\+\99—x\)+...+(\x —50\+\51—x\)

=A>994+97+...+3+1=2500= A >2500, dau H= xay ra khi
1<x <100
2<x <99
=50 <x <51
50 <x <51
Bai 27:

Tim GTNN cua: A = |7x — 5y| + [22 — 3x |+ [xy +yz + 2x — 2000)
Lai giai

Taco A = [7x — 5y| > 02z — 3x| > 0 va |xy +yz + 2x — 2000/ > 0

= A =[7x = 5y| + [2z — 3x| + [xy +yz + 2x — 2000 > 0

Ma A =0  [7x —5y| = [2z — 3x| = |xy +yz + 2x — 2000| = 0
Co ‘7x—5y‘:0(:>7x:5y @%:%;‘22—3X‘=O<:>§=%;

[Xy +yz + 2 — 2000] = 0 < Xy +yz + 2x = 2000

X =20y =28,z =30

T d6 tim duwoc
WA HMAUOt), ooy — —287 — —30

A=0& (x;y;z) = (20;28;30) hoac (x;y;z) = (—20;—28;—30)

Vay minA=0 & (x;y;z) = (20;28;30) hoac (x;y;z) = (—20;—28;—30)

Chuyén d& 4: Gi4 tri tuyét d6i
@




9

BOI DUONG HOC SINH GIOI MON TOAN 7

Bai 28:
Tim GTLN ctia biéu thie: P = (2 — 5y)" — (15y —6x) —[xy — 90|
Loi giai
Ta co:
P =(2x —5y) —(15y —6x) —|xy — 90
= (2¢ 5y —(6x —15y) — xy — 90| = (2x — 5y} —9.(2x — 5y} —|xy — 90|

= —[8.(2x — 5y)2 + ‘xy — 90”

Ta thay (2x — 5y)2 >0 va&i moi X,y nén 8.(2x — Sy)2 >0 voi moi X,y

‘xy - 90‘ >0 VOi moi X,y
Khi @6 8.(2x - 5y)2 + ‘xy - 90‘ >0 véi moi X,y
Suy ra —[8.(2x - 5y)2 +xy - 90” <0 v6i moi X,y

Hay P <0 véi moi X, Y.

2x —5y) =0 y
Dau " = "xay ra khi l( y) e

X
5

y —90=0 |y _%0

DétizX:k:>X:5k;y:2k
5 2

Ma xy =90 = 5k.2k =90 & k> =9 < k = £3
Néuk =3=x =15y =6

Néuk = -3=x =15y = —6

x =15y =6

Va P=0
ay max (:}x:—15;y:—6

Bai 29:
Tim GTLN cua biéu thite: H = (3 —2y)" —(4y —6x) —[xy —24
Loi giai

Ta co:

H = (3x —2y)2 —(4y —6X)2 —‘xy —24‘
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H=(3x—2y) —4(2y —3x) — oy —24) = -3(3x —2y) — jry — 24

(3x—2y) + oy 24\‘

Taco: 3.(3 —2y) > 0wx.y; [xy —24) > 0vx,y
Do dé: 3.(3¢ —2y) +fxy — 24| > 0,vx,y
Nén —[3.(3x ~2y) +ry - 24” <0,¥x,y

Hay H <0

D&Au " = "xay ra khi va chi khi 3x —2y = 0va xy —24 = 0(1)

Vi 3x-2y:0:>3x:2y:>§:%

Détizx:k:>X:2k;y:3k
2 3

k=2

Thay x = 2k,y = 3k vao (1) ta duoc: 2k.3k—24:0(:>k__2
7= = 4
V0|k:2:>{

X = =6
Vvoi k 2 x =4
Olk=-2=, _
N . . =4y =6
VaygiatrilonnhatcuaHla 0 < | 4y =6

Dang 8: Giai bat phuong trinh lién quan dén gié tri tuyét ddi c6 dang ‘A(x)‘ <a
hoic ‘A(x )‘ >a
Phuong phap:

Véi ‘A(x)‘ <a=-a <A(x) <a
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Véi ‘A(x)‘>a: A(x)<:

Bai 1: Tim x, biét rang:

a. x-2/<4 b. [5x — 3| <2 C.[3x +1]>4
Loi giai

a)Taco x—2/<4=-4<x-2<4-2<x<6

b)Tacc')‘5x—3‘<2:>—2<5x—3<2<:>1<5x<5<:>%<x<1

x>3 |[x>1

3X<—5<:>)(<__5
3

X +1>4

c) Taco [3x +1 >4 = wile 4®

Bai 2: Tim x, biét rang:

a) [3x -2 —x>1 b) [3x —2| > x +1 ¢) [x+3<5
Loi giai
. N 2 3
a)Trwonghqpl.V(ylxz§:>3x—2—x>1(:>2x>3<:>x>§
N N 2 1
TrwonghapZ.V0|x<§:>2—3x—x>1<:>—4x>—1<:>x<z

b)Tru"(‘mghapl:Vc’yixz§:>3x—2>x+1<:>3x—x>3<:>2x>3<:>x>g

Truong hop 2: VGi [2x + 3/ <5= -5 <2x +3<54 -8<x <2 —4<x<1

Bai 3: Tim x, biét rang:

a) [x —3|>5 b) [3x —1| <7 C) 3+[x +5/>13
Loi giai
) 2x—-3>5 2x > 8 X >4
a)Taco‘Zx—3‘>5:> 2x—3<—5® 2x<—2® < <—1

b, ‘3x—1‘§7:>—7§3x—1§7<:>—6§3x§8<:)—2§x§§
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5
3t by 45> 13 = bx 45> 10 2X +5>10 2X >5 X>§
C, 3+ [x +5[> 13 = x +5 > :2x+5<—10©2x<—15®)( 15

2
Bai 4:;
Tim x biét: \2x + 3\ _4x <9
Loi giai

Trm‘mghapl:Vc’yix2_73:>(2x+3)—4x<9<:>2x+3—4x<9<:>—2x<6<:)x>—3

Trm‘ynghqu:Vc’yix<_73:>—2x—3—4x<9<:>—6x<12<:>x>—2

Dang 9: St dung tinh chat

Al +[B|= |A+B|

Bai 1: Tim x nguyén biét:

a =1+ -3 +x-5+Kx-7=8 b. [x —2010| + [x — 2012| + x — 2014| = 2
Loi giai

a) Taco:

X =1+ =3+« —5+x—7|=8

= (k=1 + = 7))+ (x =3+ x =5 = k=1 +[7 = x|+ — 3+ - x|

>x —147—x|+x-3+5-x|=6|+[2[=8

0
=3<x<5
0

AVARAY

ddu “=" xay ra < iEX B 3)(5 _))((
b) Ta c6:

VT = \x —1010\+\2014 —x\+\x —2012\ > \x —201o+2014—x\+\x —2012\ 24+ \x —2012\ >2

(x - 2010)(1014 - x) >0

= X = 2012
X —2012>0

Vi ‘x — 2012\ >0, dau =" xay ra khi {

Bai 2:
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Tim x nguyén biét: [x — 1|+ [x — 2|+ x — 3|+ ... + [x — 100 = 2500
Loi giai
Tacd VT = (\x ~1 +\100—x\)+(\x — 2| +199 —x\)+...+(\x — 50 +\51—x\)

\Va§ Z(X—1+100—x)+(x—2+99—x>+...+(x—50+51—x)
=99+ 97 +95+...+ 1 = 2500

dau “=" xay ra khi (x —1)(100 — x) > 0,(x —2)(99 —x) > 0,...(x —50)(51—x) > 0

X =50
~lx =51
Bai 3:

Tim x nguyén biét:

X =1l +x -2 +ly -3 +x-4=3

Loi giai
a) Dat A= — 1+ —2[+)y -3 +x -4
Taco [x —1|+[x —4|=|x 1]+ |4 —x| > 3, nén A =3 khi va chi khi [x —2|=ly —3/=0
Va (x —1)(4-x)>0=x=2y=3
Bai 4:
Tim x nguyén biét: 2004 = |x — 4| + x — 10| + x + 101 + x + 990 + |x +1000|

Loi giai

TacoVP = |4 — x|+ | +1000| + [10 — x| + [x +990| + |x + 101]
VP > 1004 + 1000 + [x + 101] > 2004

(4 —x)(x +1000) > 0
D&u bang khi {(10 —x)(x +990) > 0 = x = —101
X +101=0

Bai 5:

Tim x nguyén biét:

X — 2005| + [x — 2006| + |y — 2007| + [x —2008| = 3

Loi giai
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Dt A = |x — 2005| + [x — 2006+ |y — 2007| + |x — 2008|
Khi do ta co:
A =[x — 2005 +[2008 — x| + |x — 2006| + |y — 2007 > 3+ |x — 2006| + |y — 2007|

<4 bing xav ra khi : (x —2005)(2008 = x) >0 [x =2006
Dal bang xay ra khi- x —2006| = |y —2007| = 0 |y = 2007
Bai 6:

Tim x biét:

2x—3\+\2x+4\=7
Loi giai

Ta 60 B-2+[x+4>3-x+2x+4=7 didu bing xay ra khi
3-%>0 |x<23

_x<
x+4>0 ], .2,

Bai 7:

Tim x biét:

X + 2,5+ |« + 6,5+ |x +9,5 =7
Loi giai
X +25 > -x 25, x+65>0 valx+95>x+95
Nén: VT > —x —2,5+x + 9,5 =7, ddu bang xay ra khi x = —6,5
Bai 8:

Tim x nguyén biét:

X + 1|+ +2|+[x + 3+ ...+ [x +100| = 605x
Loi giai

Vifx +1> 0 +2>0,..[x +100/ > 0=VT > 0= 605x >0=Xx >0

VG6i X >0 =>VT = (x +1)+ (X +2)+ (x + 3) + ...+ (x +100) = 605x

— 100X + 5050 = 605x <+ 505x = 5050 <> x = 10

Bai 9:

Tim biét:

x-|-3‘-|—‘x+1‘:3x

Loi giai
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Vi ‘x+3‘20,‘x+1‘20:>3x >0=x>0

N h+ﬂ=x+3
Vol x > 0= :(x+3)+(x+1):3x<:>2x+4:3x@x:4
V+ﬂ:x+1
Bai 10:
Tim x biét: x+£+x+£+x+i:4x
17 17 17
Loi giai
N 11 2 4
VIix +=>0x +—[>0,x+—>0=VT >0=4x>0=x>0
17 17 17
. 2 11 2 4
Khido|x +=|+|x+—|+|x+—|=4x <3X+1=4x<=x=1
17 17 17
Bai 11;

Tim x biét: x + 0,8 + [« +5,2| + x + 9,7| = 4x
Loi giai
a)Vijx +0,8>0[x+52[>0Kk+97/>0=4x>0=x>0
Khi d6: (x +0,8)+ (x +52)+ (x +9,7) = 4x & 3x +15,7 = 4 & x =15,7

Vay x = 15,7
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Dang 10: Tim x, y nguyén thoa mén dang thec: |A| + [B) = m

Phuong phap:

+Néum=0=

+Néum >o0..... DO‘A‘>0:>0§‘B‘§m:>timB roi suy ratim A

Bai 1: HSG Huyén Kim Long, nam hoc 2020 - 2021
Tim x thoa man ‘x — 10‘10 + ‘x —11‘11 =1
Loi giai

. Cx-10>1 [k—10)>1

+ Néu x > 11 thi =>
X —11>0 ‘x—11‘>0

bai)
+ Néu x <10 thi

10
{x—10<0 {\x—10\>o: leo\ >0

X—1l<-1_" k11> 1 —11f" > 1

+ Néu 10 < x < 11 thi =>
—1<x—-11<0

Do d6 ¢ ~10" +x — 11" <« —10] +x 11

Suy ra |x - 10‘10 +x - 11‘11 <X —10+11—x =1 (loai)
+ Néu x = 10 hoac x = 11 thay vao thay thoa mén
Vay x € {10; 11}

Bai 2: Tim x biét:

a) |3x — 5|+ |2x + 3 =7

=>

0<x-10<1 O<‘x—10‘<1
0<jk-11<1

=> )k — 10"+ — 11" > 1 (trai voi dé

=> [ —10[" +x —11" > 1 (loai)

‘x — 10‘10 < ‘x — 10‘
11
V—n\<y—n

b) ‘x‘-l—‘x —|—2‘=3

Loi giai
a) Ta c6 bang xét dau:
X =3 £}
2 3
3x -5 - | - o+
2X + 3 — 0 + | +

Ch.
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Khi d6 ta co:

Truweong hop 1: Néu x < _73 = (5-3x)+(-2x+3)=7 & —5x =
Truong hop 2: Néu —ggx <§:>(5—3x)+(2x+3):7<:>—x:—1<:>x:1 (thoa
man)

Truwong hop 3: Néu x z§:>3x—5+2x+3:7<:>5x—2:7<:>5x:9<:>x:g (thoa
man)

Vay x € {1;%} la cac giéa tri can tim.

b) Ta c6 bang xét dau:

X -2 0
X - / - 0 +
X + 2 - 0 + / +

Khi détaco:

Truong hop 1: NéU x < -2 = (—x)+(—x —2) =3 & -2 =5 X :_75 (loai)
Trwong hop 2: Néu —2 < x <0:>(—x)+(x +2):3<:>2:3 (loai)

Truong hop 3: N&U 2 <x = x + (x +2>:3<:>2x:1<:>x:% (loai)

Vay khong c6 gia tri nao cua x thoéa man bai toan.

Bai 3: Tim x biét:

a) K —1+x+3 =4 b) ox + 3/ - 24 —x| =5
Loi giai

a) Ta c6 bang sau:
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X +3 - 0 + | +

Khi d6 ta co:

Trwong hop 1. Néu x <—3:>(1—x)+(—x—3):4<:>—2x =6 < x = —3 (loai)
Truwong hop 2: Néu —3 <x <1:>(1—x)+x +3 =44 4=4 (lubn dung)
Truwong hep 3: Néu x 21:>(x—1>+(x+3>:4<:>2x =2 & x =1 (thoa méan)

b) Ta c6 bang sau:

X __3 4

2
2X + 3 - 0 + / +
4 X - / - 0 +

Khi d6 ta co:
Truwong hop 1. Néu x < _73 = (-2 -3)-2(x —4)=5« —4x =16 & x =4 (thoa
man)

Truwong hep 2: Néu _73§x <4:>(2x +3>—2(x —4):5@11: 5 (loai)

Trwong hop 3: Néu x > 4 :>(2x +3)—2(4—x):5 & 4x =10 & x :g (loai)

Bai 4: Tim x biét:

a) ‘x‘+‘8—x‘:0 b) ‘x‘—l—‘—x‘:3—x C) ‘2X—3‘—X:‘2—X‘
Loi giai

a) Ta c6 bang xét dau:

X 0 8
X — 0 + | +
8 —x + | + 0 —

Khi d6 ta co:
Trwong hop 1: Néu x <0 = (—x)—l—(8—x): 0& —2x = -8 & x =4 (loai)

Truong hop2: NEU 0 <x <8 =x+8—-x =0« 8 =0 (loai)
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Trieong hop 3: NéU x > 8 = x +(x —8) =04 2x =8 < x = 4 (loai)

b) Tacé ‘—x‘:‘x‘:‘x‘+‘—x‘:3—x:>2‘x‘:3—x

Truong hop 1: Néu x > 0=2x =3 —Xx < 3x = 3 < x =1 (thoa man)

Truwong hep 2: Néu x <0:>2(—x):3—x & —2x =3-x & x = -3 (théa man)

c) Ta c6 bang xét dau ta co:

X § 2

2
2X — 3 — 0 + | +
2% + | + 0 —

Khi do ta co:

Truwong hep 1: Néu
3 1 , ~
x<§:>(3—2x)—x:2—x@—3x+3:2—x<:>—2x:—1<:>x:§ (thoa man)

Truwong hep 2: Néu

N | w

gx<2:>(2x—3>—x:(2—x><:>x—3:2—x<:)2x:5<:>x:g (thoa man)

Trwong hop 3: Né’ux22:>(2x—3)—x:x—2<:>x—3:x—2<:>—3:—2 (loai).

Bai 5:
Tim x biét: ) — 2011] + |x — 2010| = 2012
Loi giai
Ta c6 bang xét dau:
X 2010 2011
x — 2011 - / - 0 +
X —2010 - 0 + / +

Khi d6 ta co:
Truwong hep 1: Néu

X < 2010 = (2011 —x ) + (2010 — X ) = 2012 > —2x = —2009 < X = zozﬂ (t/m)
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Trwong hop 2: N&U 2010 <x <2011 = (2011 — X ) + (x — 2010) = 2012 <> 4021 = 2012
(loai)
Bai 6:

Tim x biét; \x\ + \x -1\ -1

Loi giai
Ta c6 bang xét dau:
X 0 1
X — 0 + | +
X —1 — | — 0 +

Khi d6 ta co :
Trwong hop 1. Néu x <0:>(—x>+(1—x>:1<:> —-2x =0« x =0 (loai)
Trwong hop 2: Néu 0 < x <1:>x+(1—x):1<:>1:1 (lu6bn dung)

Trwong hop 3: Né’ux21:>x+(x—1):1<:>2x:2<:>x:1(th(’)amén)

Bai 7:
Tim x, y biét:|ax + 3/ - [x —1| =7
Loi giai
a) Ta c6 bang xét dau:
X =3 1
4
4x + 3 — 0 + | +
x —1 - | - 0 +

Khidétaco:

N LN -3 11 .
Truwong hop 1: Néu x <T:>(—4x—3)—(1—x):7<:>—3x =11&x =3 (loai)
Trueong hop 2: Néu _T3§x <1:>(4X+3>—(1—x>:7<:>5x:5<:>x =1 (loai)

Trwong hop 3: NéU x > 1= (4x +3)— (x —1) =7 « 3x = 3 & x =1 (thoa mén).
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Bai 8:
Tim X, y biét:
) [x —1006y| + x — 2012| < 0 b) +5/+(3y —4)" =0
Loi giai
a) Ta c6: x —1008y| +[x — 2012 <0 = {i :;8(1)2" =0 {; _ 2012
N X+5‘ZO 2012 X+5=0 X =-5
b) Vi (3y—4)2012 Zoi‘x +5‘+(3y—4) —0@{3}/4_0@[)/_%
Bai 9:
Tim x nguyén biét:
a) (x —1) +[oy —x|-8=12-52" b) |k —2011y| +(y — 1) =0
Loi giai
, 2 2X+1=0 X = _71 .
a)Taco (2x —1) + [y —x|=0= 2 —x—0% 2 (loai)
y fe—
4

b) \x - 2011y\ +(y-1 (thdéa man).

2012_0 x = 2011y x = 2011
) =0e y-1=0 Tly=1
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Chuyén dé 5: TY LE THUC - DAY TI SO BANG NHAU
Bai 1: TY LE THUC. DAY TY SO BANG NHAU

1. Ty lé thirc: La dang thiec cta hai ti s8 % - % (,d =0) hogca:b=c:d

Trong d6: a,b,c,d la cac s6 hang cua ty Ié thic

-a vad lacac so hang ngoai hay ngoai ti

-b vac lacac s6 hang trong hay trung ti

Cac so a va d dwoc goi la ngoai ti; cac sd b va ¢ dwoc goi la trung ti

2. Tinh chat caa ti lé thic
] ~ ~ a C
a) Tinh chat 1: Néu b= d =ad =hc

4

b

b) Tinh chat 2: Néu ad = bc = 0 ;»%: :

cd_»b b
d'c a d

|0

a
¢

3. Tinh ch4t ciia ddy ti s6 bang nhau

“Neu 2 =
b

a. C a+c a—C =5 - A 7 A A~ NA 7 ~
—=-—=-"—"=_—_"(gia thiét cac phan s6 déu c6 ngh
#b 4 brd b_d (gia thiée p o dé ghia)

oo

~Mérong:Neu2_¢_¢&_,a_C_€E_a+rC+e a-C+e i thict cac phan s
b d f b d f btd+f b-d+f

déu c6 nghia)

Vidg 2-4_08_2+4+6_4.2 4 _6_2+4-6_0 4,0 hangch nghia)
3 6 9 3+6+9 63 6 9 3+6-9 O 0

nén tinh chat khdng con dung

, s - 7z ~ 2 A~ X Z z = z ~ 2 A = V4 ~
4. Chuy: Khicodaytiso — = % = —, ta ndi cac so x,y,z tilé vai cac so a,h,c
a c

Vi du: Khi c6 day ti s6 % = % = % ta noi cac so a,b,c ti lé véi cac sO 2,3,5

Tacling viéta:b:c=2:3:5
+) Vi ti 1 thikc 1a mot dang thie nén né co tinh chat ctia dang thie, tir ti 16 thie

2 2 k k
_ [E] =22k =k Sk =0) 2 - 2k, = 0)

a e
d kp kd

a_¢ suy ra
b d b

@ Chuyén d@ 5: Ti 1¢ thitc
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Dang 1. Bai tap vé ti lé thic

at+b c¢c-+d

Chtrng minh rang néu =~ =
ung ang ne b+c d+a

|

a =
a+b+c+d=0

€ +d = 0) thi

Loi giai

Cha y: Trong bai toan c6 chix néu thi khdng can dit diéu kién mau khac 0 nita

Ta co:
a+b:c+d:>a+b:b+c©a+b+1:b+c+1<_)a+b+c+d:a+b+c+d
b+c d+a <c¢c+d d+a c+d a-+d c+d a-+d
@(a+b+c+d) L L —0<:>a+b+c+d:o a+b+c+d:0:d cm
c+d d+al T a=c p
c+d d+a

Cho (x —y):(x +y):xy =1:9:30. Vdi x,y = 0 hdy tinh xy?

Loi giai
Theogiéthié’ttacé:(x—y):(x+y):xy:1:9:3o;»xly:%:%(x,yy:oxl)
To@) o Y XY XY Xy Exdy X XY XYy

1 9 10 5 30 5 6
Xy _X-Yy

Lai co:

0= 1 - %(*) thay y = 6 vao (*) ta duoc:

ﬁ:ﬂ—i:w:gzﬁjﬁzﬁjxy:45
30 1 5 5—-1 4 2 30 2

Vay xy = 45

S I
Timcacsd a;;a,;...;a,,, biet -—=2—=... == =
100 g9 2 1
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a, +a, +...+a,, = 10100

Loi giai
Theo bai ra ta co:
a, -1 a, -2 3y —99 2, -100 (@ +...+38,)-A+2+...+100)
100 99 2 1 100+99 +...+1
(tinh chat ctia day ti s& bang nhau)
10100 . (L+100).100

= =1=a =a, =..=a, =101

(1 +100).100 : 2 Lo 100
Vay a, =a, =...=a,, = 101

Cho céc s a,b,c,d = 0 va thoa man b? =ac;c? =bd:b® +c® +d* = 0.

& & &
Chttng minh rang a_tbtc _a

b® +c®+d* d
Loi giai

3 3 3
Theogiéthié’tbzzac:>2:9;c2:bd:>9:3:>i:—:3:>a_:b_zc_(*)

b ¢ c d b d b® ¢* d°

a® p* & al+pi+cd ., a®> aaa abc a
Te(¥)= —=—F=—F=—7——"7""—=@.Laicé: —=———=——==—(2
®) b® ¢* d° b3+03+d3() ) b bbb bcd d()

a*+b*+c¢®* a
T (1)(2) = ———— == (dpcm
@@ = = (dpem)

Cho @+b):+c):(c+a)=6:7:8a+b+c=42 Haytimc?
Loi giai

Céchl:Déta+b:b+C:C+a
6 7 8

=2@+b+c)=2k =k =4

=k=a-+b=6kb-+c=7kc+a=28k

= =c=18
a+b+c=42

@ Chuyén d@ 5: Ti 18 thitc
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Cach 2;
a+b:b+c c+a 2(a+b+c) %:4:>a+b:4:>a+b:24:>c:18
6 7 8 21 21
a)a—l-b:c-i-d b)a—c:b— C)a—b:c—
b d c d a C
Loi giai

_¢ :>a+b:c+d
d b d

g2 _2tc by &0 _c+d ¢) V6i a® —bc thi 272 _C+2

b b+d a—-b c-—d a—-b c-a
Loi giai

a)Tacégzgzﬁ(tmhchatdayt1sobang nhau)

ﬁg:g:a+b:a—b:>a+b:c+d (dpem)
c d c+d c-d a—-b c—d

¢) Tirgiathist > 2 ¢ _a+b_a-b_a+b_c+a
b a c+a c—a a-b c¢c-—

(d cm)

7a2 +3ab 7¢? + 3cd a?+b> a

b) V&i b®> = ac thi ==

) — 8% 11c® —8d? ) b?+c? ¢
c)i 3a+2
b 3+

@ Chuyén d@ 5: Ti 18 thitc
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Loi giai
2 2 2 2 g2
b d "¢ d ¢ d® cd 7*+3d 1’ —8d
,a b a® b* ab a’+b* a
b)Tact —=—=—=—==.—= 2
¢)Theo giathigt =2 - _3B_2_3+X _a_ 3+X 4
d 3» 24 pb+2d b D+Ad
-
a) Chting minh rang a’fc _ac
b®> +d> bd
b) Chténg minh ring 22+ _ 5+
5 -3 5-3d
Loi giai
2 2
a)Tacé:Ezgjg_Ezﬁ :a_(]_)
b d bd b h?
. .a_c¢c _a* ¢ at+c?
Lalco.H=E:>b_2=d_2:bz+d2(2)
Ter @) & — % (dpem)
b?+d? bd T
byTacs:2=CoR_X_S+d _S-d_ S+d 5+
b d ® & 5+3 5-3 5a-3 5-

Cho %:% , cac sO x,y,z,t thoa méan xa +yb = 0,zc +td = 0.

Ching minh: xa +yb _xc +yd
“za+th  zc+td

Loi giai
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Tirgiathigt > 2 =2 & v _ax+by az 1 _azith
c d o dy ocx+dy ¢z td cz+td

. ., a
LaicO —=—=—=—=
c d cz dt cz +td

b az bt az-+tb (2)

xa+yb xc+yd
za+th zc+td

T (1)(2) =

(dpcm)

2 p2 2 2 2
Chtng minh rang: ad _a —b [a+bJ _a+b

cd 2 —d? c+d| ¢ +d?
Loi giai
Ti c a b ab a* b* a®-p?
T—=—=—=—= =2 ="_=
d ¢ d cd ¢ d* c¢?-d?
2
c d c+d ¢ d? (C—i—d)z ¢’ +d?

~ 2 K a2 2
Cho4s6 a,a,a,a, thbaman: a; =a a,, a; =a,a,.
3 3 3
, - 3 a +a, +a a
Ching minh rang: —~2—=5 = —+
a, +a; +a, a,
Loi giai
W iiim & @ a a a a a, _a a a
Teegiathiét = =223 1_2_ 3 1 __2_23
a a, a, a a, a, a a a,

N
w
w
N
N
w
N

3 3 3
&’ +a,+a; a a, a

— .3 3 3 A 'a ‘a
a, +a; +a, &, a;a, &,

3 3 13
Chod_¢_0 Chng minh rang: atc b _a
c d d ¢’ +b*—d® d
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Loi giai
C

Tacé:iz—:9:>
c b d

a® ¢ b® a
=

¢ b d° d

3 3 3 3 3 K3
Ap dung tinh chat day i 5§ bing nhau ta duge: & =& =2 8 _a +¢ =b
C

(dpcm)

22’ —3ab +5°  2c® —3cd +5d°

Chtng minh: . _ (véi dieu kién mau thiec xac dinh)
20” + 3ab 2d* + 3cd
Loi giai
a=kb ,
Dat a_ %t k= , thay vao biéu thirc ta duwoc:
b d ¢ = kd

2a’ — 3ab + B° _k2—3k+5(1) va 2c? — 3cd + 5d° _k2—3k+5(2)
2* + 3ab 2+ 3K 2d* + 3cd 2+ 3K
2a® —3ab + 5> 2c® —3cd + 5d°

T (1)(2) =
@ 20> + 3ab 2d* + 3cd

ac  2009” 4 2010c”

a C . N
Cho = = =. Ch&ng minh rang: — =
b d g N9 14~ 20002 + 201002

(dpcm)

Loi giai

d

2 2 2
Ttrgiéthié’ttacé:izgég.gz aj_|¢ ac_a _ ¢
b d bd bd b2 d2

ac _ 2010c’® _ 2009a’
bd  2010d* 20097

o —

Chttng minh ring: Néu & =

@ Chuyén d@ 5: Ti 18 thitc
@

o
oo




BOI DUONG HOC SINH GIOI MON TOAN 7

Loi giai
.a ¢ _a b a-b _a* b* (a-b) a*+b?
Tach - =~ =Z=—"==2 — = —~ — _ doem
d C d Cc — C4 d4 [C_d C4—|—d4 ( p )

2

S a+b
Cho & = E(b,c,d,c +d = 0). Chtng minh rang: Y o ( )2
b d ed (ctd)

Loi giai
(a er)2
Tacé:izgzﬂég.gzaﬂ)aﬂ)— (dpem)
c d c+d <cd

c+dc+d (C+d)z

Chting minh rang: Néu 2(x +y) =5(y +2) = 3(z +x) thi X—y_Yy—z

4 5
Loi giai
Tacé:x+y:z+x:x+y—z—x: _Z;y+z:z+x:—y—z+z+x:x—y
3 2 3-2 3 5 -3+5 5

_ 2(z +x _
X y=Z+X¢x—y= ( ):x y=Z+X(1)Vé.

2 5 5 4 10
Z+X y—12 Z+X

2 y 5 10 @

Ching minh rang: Néu cé a,b,c,d thoa man
[ab (ab — 2cd ) + ¢d?|[ab (@b — 2) +2(ab + 1) = 0 thi chdng 1ap thanh mét ti @ thic.

Loi giai

Tt gia thiét ta xét 2 truong hop:

Chuyén dé 5: Ti I& thitc
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+) TH1: ab(ab —20d)+czd2 =0= (ab —cd)2 =0=ab=cd i%:% (dpcm)

+) TH2: [ab(ab — 2) + 2(ab +1)| = 0 = a* — 2ab + 2ab + 2 = 0 > a’h* = —2 (VO ly)

a b c

hi el e a
o T i S EI g~ = =bb =),

Cho day

Loi giai
Taco 2 _ b ¢ _a—c_a—b_b—c_k
12009 2011 2013 -4 -2 -2
a—c=-4k 2 2
= a—b:—2k:>(a:10) :(_T) = 4k? VA (a—b)(b—c):4k2

b—c=-2k

=VT =VP = (dpcm)

2 2
Cho a,b duong thoa man: a®* +b* — a®* |y Ching minh 2 ;;b <2

Loi giai

a’+b®>
32

2—4

Giasta=1=b=1=

Néua=1=b=1,giasta>b #am“(a2 —1)=b2°°“(1—b2)

g 20 1_p2 R
= ~,Via>b=1-b*>a’-1=a’+b* <2
b l1-a
2 2
_ 2 ;;b §%=2“‘ (dpem)

Choabc=0va+iil_0 changminhring =+ 1+t <o
a b c ab bc ca

@ Chuyén d@ 5: Ti 18 thitc
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Loi giai

Tegiathiet > 1 — |1t oo 1 1y
a b ¢ ab ac

1 1 1 1
Tuwong tu: — +-—<0,—+-—<0
R bc ab ™~ ac bc ™

Cong theo vé ta duoc: 2 1 + L + 1 <0 (dpcm)
ab bc ca

a—b b—c c—a
Z =

Chtng minh rang néu x = Yy = , thi ta co
a+b b+c c+a
(T4x)1+y)1+z)=(1-x)(1-y)1-2)
Loi giai
Xétx+1=ﬂ+1=i.Tu>0’ngtu:y+1= Z ;z+1:2—C
a+b a+b b+c c+a
Khi d6 VT = Bahc
(a+b)(b+c)(c+a)
Tu(yngtu»1_X:1_ﬂziil_y:2_c,l_22i
a+b a+b b+c c+a
Khi d6: VP = Babe —VT (dpcm)
(a+b)(b+c)(c+a)
b? b?
Biéta2+ab+§=15;cz+§:6 vaa2+ac+c2:9(a,c;¢o;a¢—c).
Chtng minh rang x_bte
a a+c

Loi giai
2

Ta co: az+ab+%:15:6+9:(a2+ac+cz)+

2

b
¢’ +—
3
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= 2c° =ab —ac = 2c* =ab +ac — 2ac = 2¢* + 2ac = ab +ac

:2c(c+a)=a(b+c):2—czbi

a a-—+c

Cho 3 =9 va 8 —2® = 0. Chitng minh rang: X _ o
y

|

Loi giai
T 8 =2 <2¥Y =2"=3y=x+8 (1)

Vag =9t =3Vl oy 2

Thay x =2y —2 vao (1) tadwoc: 3y =2y -2 +8 <y =6=x =10.

Cho 3 s8 a,b,c d6i mot khac nhau. Chitng minh rang:

b—c n c—a I a-—>b _ 2 I 2 n 2
(a—b)(a—c) (b—c)(b—a) (c—a)(c—b) a-b b-c c-a
Loi giai
Taco: 2 -+ 1 1 -1
a-b a-b a-b a-b b-a
Tinhtucmgtutacc'):bic:biCJFC—_lb’vacfa:CiaJra—_lc

Cong theo vé:

3a+2d+c 3a-D+c

Cho ty I& thizc b = 0). Chthg minh ringa+c =0

atd-c a-D-c
Loi giai

Tace BtP+c _Sa-d+c_@a+D+0)-@Ga-D+0) _H _ .,
a+d-c a-—-2Db-c @+2d-c)—-@—-Db-c) b
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a+dh+c=a+2b-c
- =a+c=0= (dpcm)

Ja-b+c=a—-Db-c

- Dang 2. Chitng minh déy ti sé bang nhau

Céch 1: St dung dinh nghia

Vidu:Cho2-%
b d

Ta sé dat % = % =k = a =bk;c =dk roithay a,c vao biéu thitc can chitng minh

Céach 2: S&t dung phuong phap nhan chéo

bé chitng minh %:% ta di chirng minh ad =hc

Cach 3: Ap dung tinh chat caa déy ty s6 bang nhau

C X _ a+4+c+c _a—-c+x

thi2 - _X_ -
b d y b+d+y b-d+y

Vidu:TacéE: X
b y

al c|” x| . a ¢ x™ a™+c™ +x"
= =|=| == meN|l==—="-= ="~ =
B =6 =G men)= -

ab+ac bc+ba ca-+ch
3 4

Cho a,b,c la cac s6 nguyén khac 0thoa man: . Chirng
. N . a b

minhrang: — === —
3 5

Loi giai

Theo tinh chat ctia ddy ti s6 bang nhau ta co:

ab +ac :bc +ba _ca +cb (@b +ac) + (bc +ba) —(ca +-ch)
2 3 4 2+3-4 B

@ Chuyén d@ 5: Ti 1¢ thitc
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ab+ac bc+ba ca+cb (ab+ac)+(ca+cb)—(bc +ba) 2ac

2 3 4 24+4-3 3
ab+ac bc+ba ca+cb  (bc+ba)+(ca+ch)—(@b+ac) 2

2 3 4 3+4-2 5
:>ab:§:b—C

5

a_b ja_b
13 5_.]3 5 _,a_b_c

b_c |b_c T3 5 15

1 3 5 15

Bigt 22— _ X2 _ & X . Chteng minh: 2_.5_3
S 3 X oy

z

Loi giai
52 -3y 3x—2z 2y—-5 10z-6y 15x—10z 6y —15x
2 5 3 4 25 9
10z — 6y +15x — 10z + 6y — 15X _ 0
4+25+9

y_z
52-3y=0 52 =3y 5 3
X —-22=0=13x =2z :><§:%:>§=%=%

5 2

Cho ti 1é thic a+h_1b+c Ching minh rang a_b ysiapeso
a+b b+c b ¢

Loi giai
10a +b 10b +c
a-+b b+c

@ Chuyén d@ 5: Ti 18 thitc
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= 10ab + 10ac +b? +bc = 10ab + 10b* +ac +bc = %b? = %ac

:>b2:ac:>§:9
b ¢

Cho céc s6 duong a, b, ¢, d thoa mén 0 % va c=d.

o

a2 4+ p? 2 aZ _p& 20
( 20 20)21 = ( )zo
€™ +d¥) (C21 _d21)

Chtng minh rang:

Loi giai

a
C

a|o

- NPT . .a_C .
Via,b,c,d lacac so duwong vac=d, ma b anen

21

a® 1 p® 21 a2 B (azo _|_b2°)

a2 B b2 B a2 4 p?® a2 = B .
jcﬁ_dﬁ_czo_}_dzo CW - c® 1 g% o221 _(CZO—}—dZO 21 @
21 21 2 g2t 2120 21 n2t )P 21.20 a_pA ®

a®  b* a®-—b a®| [a® -b a'_(a_ )
= CT - dT T _g& CT Tl _ g = IE (CZl _le)zo @
a? —}—bZO)Zl (a21 _bZl)zo
T (1) va(2) = - = -

(Czo +dzo) (021 _d21)

) (azo 4+ b2 )Zl (a21 . bZl)zo
Vay T 20
20 20 21 421
(c +d ) (c d )

Chotiléthfrcizg véia=0b=0 c=0 d=0, a=dih c=d.
2013
; i a _b a.2013 +b2013
Chung minh [C —d = EEEENREE

Loi giai
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Voia=0 b=0¢c=0 d=0, a=4h, c=+d,tacd

a ¢ a b a—b A b (a1 (VR g RS
e e _C_ce7r L |e- =12l =|2| =Z—""_ (Tinh chat day ti s&
b d ¢ b c_d [c—d] [c] [b] 5 g Y
bang nhau)

a—b 2013 g2 | 2013
\4 y [m - cBB | 2013

2 2
Cho ti 1¢ thitc & = & . Chiing minh 2 — 200% + 20100
b d bd  2009c? + 2010d>

Loi giai

c a’ ac
d h? b d bhd @
a® ¢’ 2009 2010c?> _ 2009’ + 2010c?

Ma —=-—= = = 2
b> d* 200%° 2010d°> 200%?% + 2010d* @

. ac 20092 + 20100?
T (1) va(2) tasuy ra; — = dpcm
(Dva@)tasuyra: 4= o+ 201007 9P

2 2
Cho ti 16 thie & = & Chieng minh /2330 _ 7c” + 3cd
b d 11a? —8b* 11c® —8d?

Loi giai
c a b a* b> 73° bb ba a 3@ 7a’®+3ab
Tach - =— 2= = =" —— . — .2 =" — = 1
b d ¢ d ¢ d* 7¢* dd dc dc 3cd 7c2+3cd()
2 2 2 2 2 2
Lai co: :>a_2:b_:11a_8b _1la” — 8" )

2 d? 112 8d? 11c? — 8d?

. 7a’ +3ab 11a® —8p? 7a® +3ab  7¢? + 3cd
T (1) va(2) = = = = dpcm
(Hva( 7¢? +3cd  11c* —8d? 11a® — 8%  11c? —8d2( pem)
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(o e

Cho 4 s6 khacO0laa,b,c,d vab +c +d khac 0 théa mén b?> =ac; c2 =hd .

3
Ching minh a_flatb+c
d b+c+d
Loi giai
Vi bz:ac:>§:9véczzbd:>9:£nénsuyra a_b_c¢
b c c d b ¢ d
Pat 2 =2 & _y s a —bkib = ckic =k
b ¢ d
Taced Dk _ck |sa b _c_atb+c bk+ckidk
d d d b ¢ d b+c+d b+c+d
3
| [orckrd’ o _a
b+c+d d
3
Véyi_ a+b+c
“d |b+c+d

s

2 ¢ 2 . N a2017 _b2017 a+ % 2017
Cho b= E(b’d = 0,c =d,c 4+ 2d = 0). Chitng minh rang e [C +2d]

Loi giai
Cach 1: Tix gia thiét % - %

2017

-Néuc=0=a=0=VT =VP =——

d 2017

“Néuc=0«<2= % =k =a=kcb =kd = a* —p*" =k*(C* —d*) = VT =Kk**
c

a+a

Talaicé: a+2b =k(c +2d) = =k =VP =k®7 =VvT
c+2

Céch 2: - Xétvoic =0

2) B a +2b a2017 B b2017 B (a +z))2017 B a.2017 _b2017

- E - c+2d = C2017 - d2017 o (C + 2d)2017 C2017 _d2017 =

Xétvéic=0= 2D
b d

(dpcm)
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Cho bz —cy _Cx—az _ay —bx

.Ching minh ring X =Y _ 2
a b a b ¢

Loi giai
*) Phén tich: gz%zééay—bx =0bz —yc=0

bz —cy a(z—cy) abz—acy cx—az cxb—azb ay —bx acy —hcx

Ta co: ;
a a’ a’ b b? c c’

N bz —cy _ (@bz —acy) + (bex —abz) + (acy —bex) _
a a? +b? +c?

O:>bz—cy:0:>xzE
b ¢

Tuong tw :>cx—az:0<:>£:£:>%:£:5.
c a

a C

Cho %: %(a,b,c,d = 0;b =d) . Chitng minh rang

a’+ac b’+hd

c—ca d*—hd
Lai giai
Tugiathict2 =S 28 _0gd_¢c_a-c_c-a_atc_atc_b+d,
b d ¢ d'b d b-d d-b b+td c-a d-b

2 2
T (1)(2) :>a a-+c :g_t;—i—(; :>a +ac :b +bd (dpem).

cc—a c2—ac d?—hd

ab+ac bc+ab ca+ch

Ching minh rang vaéi a,b,c 1a cac s6 thuc khéc 0 va: 5 5 thi
a_b_c
3 5 15
Loi giai
Ta cé: ab +ac _ bc +ab _ca +cb _ 2(@@b +bc +ca) _ ab +bc +ca

6 6 18 9
_ (@b +bc +ca)—(ab +ca) :lE_ (@b +bc +ca)—(bc +ab) ac _ab

9-4 5 9-6 3 1
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bc ac ab abc abc abc a b c
5 3 1 5a 3 c 3 5 15
X y z a b

= = . Chitng minh rang =
a+2d+c 2a+b-c 4da-4db+c X+2y+z 2X+y-—-z2
c

-~ Vdicicmausd khac 0 vaab,c =0
4x — 4y +7
Loi giai

_ y _ z
a+d+c 2a+b-c da—4db+c

Ta co:

_ X+2y+z :x+2y+z
@+2d+c)+2(2a +b+c)+(4a—4b+c) %9a

Twong ty = 2 +9g -z _ X _;cy RN (dpcm)

Cho cac s6 a,b,c,x,y,z theaman X = % -y Chteng minh rang:
a c
bz —cy cx—az ay—bx
a b ©
Loi giai

bat: izxzzzk =X =ak;y =bk;z =ck

a b ¢
:>bz —cy _ bck —bck _0 va cx —az _ 0 ay —bx — 0= (dpem)

a a b

Cho day ti s6 bz —cy _ o Eaz _ ay —bx

o N

. Cheng minh rang X =
a

o<

Loi giai
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Twr gia thiét
N bxz —cxy cxy —ayz ayz —bxz (bXZ —CXY) +(CXY —ayz)+ (ayz —bXZ) _0
ax by cz ax +hy +cz
bz—cy [y_z
= lex =az = {b C:>£:X:—(dpcm)
X _Z a b
ay =bx — ==
a ¢

Cho day ti s§ bang nhau Dz -3y _ 3ch; 22 &Y ;CZOX . Chitng minh rang
a

X_Y_2
a b 3

Loi giai
Tw gia thiét taco :

2abz — 3acy _ Bbcx —2abz ~ 3acy —6bcx  2abz — 3acy + 6bcx — 2abz + 3acy —6bcx 0
a’ 4h? oc? a’ + 4> + 9’
:>Z:)z—3cy:0:>izivé3cx—az:0:>£:i:>£:l:i.
3 a 3& a b I

Cho X = y = z ;
at+d+c 2a+b-c 4da—-4+c

Chirng minh : a = 2 = ¢
X+2y+z 2X+4+y—z 4X—-4y+z

Loi giai

Ta co: a = b = ¢
X+2y+z 2X4+y—z 4dX—-4y—+z

(a+>+c)+2(a+b—c)+(4a—4b+c) g
X+2y+2 X 42y +1

2(a+Dtc)+(2a+b—c)—(4a—4b+c)

- 2X +y —12

:>a+Zo+c_2a+b—c_4a—4b+c
X y z

_ b
2X+Yy—12
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4a+d4c)—4(2a+b—c)+(da—d+c) c

4X — 4y +7 S AX —dy +7
= a = b = ¢ (dpcm)
X+2y+z 2X4+y—z 4dX—-4y—+z

a _ b _ C
X+2y+z 2X+4+y—z 4X—-4y+z

Chirng minh :
Loi giai

a+2+c 2a+b-c 4da—4b+c

Tir gia thiét =

X y z
la+tc)+2(a+b—c)+(da-db+c) @
B X+2y+1 X 42y +2
2@+dtc)+(atb—c)-(a-db+c) @
B 2X +y—2 2a+y-z
_4(a+2b+c)—4(2a+b—c)+(4a—4b+c)_ %
N 4x — 4y +z S AX —dy +7

a—db+c 2a-b-c da+d+c

a _ b _ C
X+2y+z2 z-y—2x 4X—-4y—+z

Chirng minh:
Loi giai

a—-2+c 2a—-b-c 4da+4db+c
y z

Nghich dao gia thiét ta duoc:

X +2y +1 X422

p-2ro)r2a-b-c)iflrire) @
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da +4b+c)—(2a—b—-c)—2a—2D+c
N R S N
Z—-y—2X Z—-Yy—2X
4la—2b+c)—4(2a—b—c)+(4a+ 4 +c) 9% ;
B 4x — 4y +1 _4x—4y+z(>
Tir (1)(2)(3)
9a % 9c a b C
= = = = = =
X+2y+z z-y—2Xx 4dX-—-4y+4+z X+2y+z2 z-y—-2X 4X—-4y+z
(dpem)
BAI TAP TU LUYEN DANG TOAN
Bai 1:
2 2 2 2 _ 2 _ 2 _
Cho X—Y2 _ Yy —2X 2 Xy.ChL’rngminh:a bc:b ca_¢ ab
a b c X y z
Loi giai
2 2 2 2 2 2
pyt XYY — 2 Ty X Yy Y T2 TN
a b c k k k
x* —2xyz +y°z° 2,2 w3 o3 2 2
:>a2—bc=( k? )_yz & kzxz iR LA bC=X3+Y3+Z3—3XyZ
, ) b® —ca s 3 3 . c?—ab s 3 3
Chttng minh tuong tu: =X"+y +2°—3Xyz va =x>+y’+2° —3xyz
(dpem)
Bai 2:

a’+c¢® ab’—-a® b-a
b?+c® b'a’4c?  a

Cho 2 = % Chiéng minh ring
c
Loi giai

T & = % = ¢* = ab, thay vao cac biéu thirc ta duoc
c

a’4+c* _a’+ab _a@+hb) a
b>4+c¢* b*+ab b@-+b) b

b*—a®> b*—-a’ (G-a)b+a) b-a
a’+c? a’+ab a@ +b) a
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Bai 3:
Chttng minh rang néu a + 2c = 3v;3vd = c( + 2d) thi a_ %(b,d = 0)
c
Loi giai

, |3bd =c(b + 2d) a ¢
Taco 412 — :>(a+20)d_c(b+2d)<:>ad_bc:>g_a(dpcm)

Bai 4:

, . y B’ +c® @+c)y
Cho & =&, Chieng minh rin = +d =0
¢ b J Yo ias orayt 970

Loi giai

atc a’_c¢° (@+c)

.. a C
Taco: —=== - — == .
c b b+d b d° (@G+d)

@+c) %° ¢ B’ +c’

Do vay =

b+df H° d°  %° +d°
Bai 5:
2 2 2 2
Cho ty lé thiec a_¢, Chéng minh rang: ra 5 fab+2’ _ TC 24Cd +2 (voi cac
c b b* + 3ab d® +3cd
mau khac 0)
Loi giai

c

2 2 2 2 2 2
Dét%:B:kia:bk;C:dkim —dab+20° _ TKD —4kb’ +20° 7K — 4k +2

b?+3ab b? + 3kb? 143k

@

7¢® —ded +2d° 7k’ —4kd® +2d®  7k® — 4k +2

Twong tu: = 2
&% d® + 3cd d* 4 3kd? 1+ 3k @

Tt (1)(2) ta co dpem

Bai 6:

3 3 3
Cho bdn s8 a,b,c,d thoa man: b?> = ac;c? = bd . Chitng minh rang afb+c 2

b® +c® +d* d
Loi giai
Tt‘rbz:ac:>g_9,czzbd:>9:E:>§:9:E;E.tl.2:E
b ¢ c d b ¢ dbcd d
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Lo ad+bi+c®  a
DOV@yL:—

b®+c*+d* d
Bai 7:
Cho3'02_503/:50)(_612:ay_?’bx.Cht’rngminhr‘%mgle:i
a 3 5c a 3 b5
Loi giai
T Pz -y _ Sx—az _ ay — X , nhan ca tir va mau véi a, 3b,5¢ ta dwoc:
a 3D 5¢
3abz — 5Sacy :15bcx—3abz _ Sacy —15bcx  3abz — Sacy + 15bcx — 3abz + Sacy — 15bex _0
a’ %> 25¢° a® + %* + 25¢*
y z
Pz -5y =0=>—=—
T d6 ta co: £y 250 éizizi(dpcm)
x —az=0=—=— a P &
a 5c
Bai 8:
Cho3)(_2)/:22_4)(:43/_32.Cht’rngminhrﬁng:5:2:5
4 3 2 2 3 4
Loi giai
X -2y 2z-4x 4y -3z
4 3 2
:>4(3X—2)’)_3(22—4X)_2(4)’—32)_12x—8y+62—12x+8y—6z_0
% 9 4 29 B

A, X —2y X 'y
ay 1 2y 5 3()

27 — 4

=0=2z :4x:>£:£(2)
2 4
. s X z
T (1)va (2):>E:%:Z
Bai 9:
Cho x,y,z thoa man x? =yz,y? = xz,z?> =xy. Chtng minh rdng: x =y =z
Loi giai
TH1:Néu x =0thiy=z =0=x =y =z. Tuong ty véi y,z
TH 2: x,y,z la cac s6 khac 0 tir x? =yz,y? = xz,2% = xy
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X
y
c

Ap dung tinh chat day ti s6 bang nhau:

= Z& — )L — ZL — ZS_:t_él_:t_E_ =1 = X = )/ =7
y zZ X Yy+zZ+4Xx
Vay x =y =z (dpcm)
Bai 10
X y z , - y . . .
Cho . Chitng minh rang biéu thc sau co

y+zZ+t Z4t+X t+X+Y X+Yy+2z
X Z 74t t+4z
ty  ytz 24t oty

ia tri nguyén: A =
g + gl z+t t+x X4y y+z

Loi giai

y z t _ X+y+z+t 1

Ta co: = = = — —
Yy+z+t zZ4+t+X tH+X+Yy X+y+z 2(x+y+z+t) 2

Suyra2x =y +z+t;2y =z 4+t +x2Z =t +X +y;2t =X +y +2
Tt do hocsinh suy radugc: x +y =z +t)y+z =t+X;z+t=x 4yt +x =y +z
Khi d6 tinh dugc A = 4. Vay A c6 gia tri nguyén.

Bai 11:
Cho céc s6 duong a,b,c,d;c =d va % = % Chaing minh

2017 2016
(aZOlB + bzom) (a2017 _ 2 )

2017
(czom +d 2016)

2016
2017 2017

Loi giai

. N AEn A . .a_ ¢ . a b
Via,b,c,d lacacso duong vac=d, maH:E nén c 4
c

2017

2017 2017 2016 | 112016
5201 B 2016 B 206 4 ot 520 B a6 4 20 20162017 B (a +hb ) O
C6 M6 (206 | G006 2016 206 | 42016 2016.2017 (CZOlB L g )2017
2017 2017 2017 112017 2017|2018 2017 2017|2018 2017.2016 2007 y200 2018
N Sl S _ [a® —b L @ - @
QN T g T w07 2017 2017 _ (2017 20172016 (Czw g )2016
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Dang 3. Tim dai lwgng chwa biét trong ty & thirc

1. Phwong phap giai theo dinh nghia
Co: % - % —k = a = bk:c = dk . Thay vao biéu thizc da cho dé tim k

2. Phuong phap st dung cac tinh chat cta day ty sé bang nhau

Vi du: a_c_x_a-x+%x _ k = céac dai luong chwa biét

b d y b-2d+3y

B. Bai tap

Tim x,y,z biét: = = X;
2 3

x
N

X:—vz‘;1x—y+z:—49
5 4
Loi giai

TeXoY. Y Zgyyra XY _2
2 3'5 4 10

Ap dung tinh chat ddy ti s§ bang nhau ta o

X _y _z _ X-y+z _—49__7
10 15 12 10-15+12 7

Suyrax =-710=-70;y =-7.15=-105; z = —-7.12 = -84

Tim xy;zbiet ==Y =2 vax? +y> +22 =116
2 3 -4
Loi giai
2 2 2
Taco2=Y_2L X Y 2
273 4 4 9 16

Ap dung tinh chat cta day ti s& bang nhau ta co:
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_y Z__Xz_’_yz_'_zz_ﬁ_
9 16 4+9+16 29

2
:>X7=4:x2=16:x:i4
yz_ 2 _ _
3_4:y =36=Yy =46

2

26:4:f:$4:z=i8

N X Z ~ A Y 7 - A
Ma E:X:—4 = Xx;ycung dau va x; z trai dau

= (x;y;z) € {(4; 6;—8);(—4;—6;8)}

Tim xy.z bieg Y2 +F2_x+z+3 _x+y=-5__ 1
Y ' X y z X+Yy+z
Loi giai

Ap dung tinh chat ctia day ti s& bang nhau, tacé :

y+z+2 Xx+2+3 x+y-5 2x+2y+2 2(x+y+z)

X y z X+Yy+z X+Yy+z
Do&&——i——:2¢x+y+z:l
X+y+z 2
?+y—1—z
)
:>y+z—1—x
2
z+x—1—y
)
1—x+2
Taw:Xiiig:2®g————:2@——x+2:&<¢x:§
X X 2 6
Ly
y y 2 6
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1
~—-z-5
L D DI B DN SRS SR
z z 2 2
A 5 7 3
Vay x =—y=—,z2=——
i 6y 6 2

Tim x,y biét rdng: ZX;'3: 3y -2 _2x+6y—1

6 5x
Loi giai
Délt2x+3:3y—2:2x+6y—1:k
3 6 5x
[ k-3
X =
2X +3 =3k 6k2 )
= 13y —2 =6k 1y = ;F
2X + 6y —1 = 5xk _ _
p K =3 gbk+2 ,_g3k-3, (*)
2 3 2
Giai(*) taco 2. X =3 g BK+2 1 _53K=3,
2 3 2
2
@3k—3+12k+4—1=M
2_
o KT —IK g 0 e 15K2 15K - 30k — 0 < 15K — 45Kk — 0 (:)15k(k—3):0
k=0
“lk=3
X:_—3 X=3
Truong hop 1:k =0 = 22 .Truong hop 2: k =3 = 20
YZE y_E_

Timxyz bidt x +y+z=—> ¥ _ 2
y+z—-2 zZ+x-3 X+Yy+5

Loi giai
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TH: x+y+z=0suyra:x=0y=0z=0
TH: x+y+z=0

Tw
X+y+z= X _ y _ z N 1 :y+2—2:Z+X—3:x+y+5
Y—|—Z—2 Zz+x-—3 X—|—y—|—5 X+y+z X y 7
Ap dung tinh chat day ti s6 bang nhau ta c6:
y+z+1_ x+4z+2 x+y-3 1
X y z X+y+z
:>X—|—y-|—z:0,5:>O’S_X""l:0,5—y+2:0,5—2—3:2
X y z

1 5 -5
>X==Y=—Z =—

2 6 6

Tim ba s6 a;b;c biét a;b ti 1é thuan vaéi 3;5 va b;c ti l1é nghich véi 5,4 va
2a—3b +c=-22.

Loi giai
Viab tilethupnvéiss 22,23 _ b
3 5 12 20
Vi b;c ti 1€ nghich véi 54 5 :4c:>9:2:>£:i
4 5 20 25

a b ¢ 2a-3%p+c 22

12 20 25 24—-60+25 —11

a=24
= 1b =40
c =50

Vay a = 24;b = 40;c = 50.

Tim ba s6 x,y,z thoa méan

X
3

Y _Z 5 oy2 2 2
==—Vaz2x"+2y-—3z°=-100
4 5 /

Loi giai

4

16 25 18 32 75 —25 —25
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=3 |
x =10 . . N
Suyra iy’ =64 < |t 5 (Vi x,y,z cung dau )
22 =100 a
y=-8
z=-10

KL: C6 hai bd (x;y;z)thoa méan la: (6;8;10) va (—6;—8;—10)

Timcécsé’x,y,zbié’tzxzxzivax+y_£:_20
3 5 2
Loi giai
z
Tach: x=t=2a X _Y_2
3 5 05 3 25

Ap dung tinh chat day ti s& bang nhau, ta c6:

YA X YA
X _y_2_ T, o
05 3 25 054+3-25 1
=0,5.

T‘|mx,ybié’t:1—1-3y:1—|-5y:1—|-7y
12 5x 4x
Loi giai
Ta co 1+3y:1+5y:1+7y:1+7y—1—5y:ﬂ:1+5y—1—3y: 2y
12 5x 4x 4x — 5x —X 5x —12 bx —12
S W o 10 =12 X =2
—X 5x — 12

Thay x = 2vao ti lé thic lJery 1Y acs

5x
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1+3y 1+5%y 1

= =10+30y =12+ 60y =y = ——

12 10 o o=y 15
Vay x —2'y—_—1
7 - & _15

2x—-1 3y—2 2x+3y-3
3 5 4x

Tim x,y,z, biét
Loi giai

Tim x,y,z biét: x—-1 3y—-2 2x+3y-3
8 5 4x

diéu kién x =0

L‘r2x—1_3y—2_2x+3y—3_2x+3y—3
3 5 8 4x

T

@

Treong hop 1: néu 2x +3y —3 =0
Nén 4x = 8 = x = 2(thoa mén)

MaZ -l y-2 22-1 y-2 7
3 5 3 5 3

Vayx = 2y = g( thoa mén)
Truong hop 2: néu 2x +3y -3 =0

Nén x :%;y :% (thoa mén)

. 2
,y:

7
Vayx = 2;y = — hoac x = z
Yy y 3 o 3

Tim céc s8 a,b,c biét rang: % = % =

N |-

Cat2d-3=-40
4
Loi giai

Céchl:Dét%:%:%:k:>k:10:>a:20;b:30;c:40
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_at+d-

cach2: -0 _¢_
2 3 4 2+6-12

=10 — a =20;b = 30;c =40

A X =2y 3 <
Cho ty lé thic ==;y? -5y +4=0.Tim X,
y 3X + 4y 4y y+ y
Loi giai
o X2y 3 20
Theo gia thiét =—=40x —2y) =30@x +4y) & x =—y|(*
g a4 5 ) =33+ 4y) 1Y)
20
Ty’ -5 Jr4—0:>y:1:>xzE
Vi-by+a=0= _w©
11
-Né’ungéy:@2@21
11 11 11
-Né’UX:ﬂﬁy:@:@:4
11 11 11

Yy VA

Tim x,y,z biétrang: x +y +z = = —
Y L y y+z—-3 x+4+z-4 X+y+7

Loi giai
Truong hop 1: C6 it nhat 1 trong ba sd x,y,z bang 0
= X +Yy +2 = 0 va hai s con lai cing bang 0. Vay ta co (x;y;z) = (0;0;0)
Truong hop 2: x,y,z =0 =x+y+z =0
Theo gia thiét ta c6:

X Z X Z 1
X+y+z= S = XAty+z -

V+2-3 X+tz-4 x+y+7 2x+y+z) 2
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1
X z==
cryezol |
2 |13 1
:><y+z—3:2x:>€ (cong hai v& véi x ta duoc = —3 = 3x)
X+z-4=2 S 4=3y 2
X+y+z=22 i
—+7=3z
ex="2y=l,;_3
6’ T2

Vay ¢6 hai cip s6 thoa man bai toan (x;y;z) = (O; 0;0);[%5;%7;2]

Cho a,b,c d6i mot khac nhau va khac 0, biét ab 13 s nguyén 5 va Z=b _
C

abc
Loi giai

Tacé: 1<ab.c <9abc N . Theo giai thiet; 22 — 2 o, 108 +Db D
bc ¢ 1b+4+c c

~ . . b 10a+b 10a a )
De thay — = =—="=ac=b 1
Y T lbic 1w b @

Vi ab 12 s8 nguyén t& nén = b ¢ {1379}
+)Néub=1=ac=1=a=c =1 (loai)
+)Néub=3=a=9=19=91=a=c =1 (loai)

Vi ab 12s8 nguyén td nén = a = 9 = a = Lc = 9. Tht lai thay thoa man
+)Néub=7=ac=49=a=c=7= (loai)
+)Néub=9=ac=8l=a=c=09= (loai)

Véya:l;b:3;c:9:>aR:139

S8 A 12 t6ng cua ba s, biét ring ba s§ nay ty 16 Vi % .3 .1 Va t8ng binh phuong

Blw
o |

cua chang la 24309. Hay tim s6 A
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Loi giai
GiéisirA=a+b+cvaa'b'c_5'4'6 @
a’ 4+b7 +C? — 24309 ©
To@=>2-2_C koa-2kh-3kc=tks@err|d 121 L2 24300
2 3 1 5 4" 25 ' 16 ' 36
5 4 6

& k? = 32400 < k = +180

+) k=180 = A= %.180—#%180—#%.180 =237

+) k = —180 = A = —237

15 20 40
X—9 y-12 z-24

a) va xy = 1200

40 20 28

b = =
)x—30 y—-15 z-21

va xyz = 22400

Loi giai
a) Twrgiathist > X =9 _y-12 _2z-24 x 3y 3 2z 3
15 20 40 15 5 20 5 40 5
X =15k
LX Y T oga XY T
15 20 40 15 20 40 y = 20k

Ma xy = 1200 = 15k.20k = 1200 = k = +2
-Voi k =2=x =30y =40,z =80
-Voi k = -2=x =-30;y = —40;z = —80

b) Tir gia thigt > X =30 _¥=-15_2z-21 X vy 2
40 20 28 40 20 28
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X =40
Ma: xy.z = 22400 = 40k.20k.28k = 224000 = 1y = 20
7 =28

x-1 y-2 7-3

a va2x +3y —z =50
) ==L 3
x-1 y—-2 z-3 .
b = = va x — 3z =14
) 2 3 4 2 ¥
Loi giai

_ _ _ 2(x —=1)+3(y—-2)—(z -3 2X+3y—z)—-5

a)Taco X -t _¥y—-2_2 3:( J+30-2)( ):( 3 -7) -5
3 4 4494 9

+X;1:5:>x—1:10:>x:11
y —2
+ 3 =5=y-2=10=y=12
+Z_3:5:>z—3:20:>z:23

p X=1_y=2_z-3 (x—1)-2(y-2)+3(z—3) (x—2y+3z)-6

2 3 4 2—-6+12 8
Xl 10y —3
+y;2:1:>y—2:3:>y:5
+Z_3:1:>z—3:4:>z:7
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x-—1 y+3 z-5

a va 5z —3x —4y =50
) 2 4 6 g
b) 8 3 _ vax+y—z=-10

X -2y 2z-4x 4y-—-3z

Loi giai
a)TacéX_1:y+3:Z_5:
4 6
5(z—-5)-3(x—-1)—4(y+3 52 —3x —4y |- 34 _
(2-5-3(x-1)-4[y+3) | y)-34 _s0-34
30—6-16 8 8

+X_1:2¢x—1:4¢x:5

y+3
+ =2=y+3=8=y=5
+- ~=2=27-5=12=27=17
b) Tir 4 _ 3 _ 2 :>3x—2y:22—4x:4y—3z

X -2y 2z2—-4x 4dy-—-32 4 3 2

4(3x —2y) 3(2z—4x) 2(4y—3z) (12x—8y)+ (62 —12x)+(8y —6z)
1.9 2 27 B

X =2y
Sl max s XY XYL g,

4 2+43-4
&y — 32 3 +3

Tim céc sd x,y,z biét chang théa man dong thoi cac diéu kién sau 3x + 2y +z = 169

vy ¥ 25 2y 169z +144
144 25 169

Loi giai

Tach: X+25 2y 160 z+144 (X +2y+2)+(25-169+144) 160 1
©144 25 169 338 338 2
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144 _ _ A

3

= 3X +25 = 72 = X

Tuwong ty ta sé tim dwocy va z.

X
a) = =
)5

:%va x? +y? — 7% =585

~N <

b) x:y:z=3:4:5va2x*+2y* —3z° = -100

Loi giai
2 2 2 2 2 2
aytaco x—Y -2 X Y 2 X TV "2 g (xyz)—(456327)
5 3 25 49 9 2541499
2 2 2 2 2 a2 _
b)£:X=£=>X—=y—=Z—=2X Ty —8 100:4:>(X;y;2):(12;16;20)
3 4 5 9 16 25 18+32-75 —25

X3 y Z ) 2 2 2
a) —=2-=_—vax’+y*+z2°=14
) 8 64 216 Y
x>y
b) —=2Z-=— vax®+2y*—3z° = —650
) 8 27 64 Y

Loi giai

2 2 2 2 2 2
XY 2 Xy r Xyt L
4 6 4 16 36 4+16+36 56 4
3 3 3 2 2 2 2 2 02 o
Taco YL X ¥y z Xy x4y -3 60
8 27 64 2 3 4 4 9 16 —26 —26

3 3 3 53
Tim céc s§ x,y biét X ;y _X 42y Va xoy® — 64

Loi giai
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a) 2x =3y =5z Valx +y —z| =95

6 9 18 8
b) —x ==y =—z va x +z =-196
)11 2y 5 i
Loi giai
, X+y—z=95
Ta co: —-7=
a) Taco: x +y—z =95 = X4y —2 =85

Nen2x =3y =5z = - = 2 _ Xty -z :ig5é(x;y;2)
15 10 6 15+10-6 19

b)yTaco: 2x—Jdy_18, X _y_2z_ Xtz :—196:(X;y;2)
11° 2° 5 3 4 5 —33+5 28

X y

|

y+z+1 x+z+2 x+4+y-3
Loi giai
Ta co: _ y _ z :>y+z+1:x+z+2:x+y—3
‘y4+z+1 x+z+2 x+y-3 X y z

:(y“+1)+(X+Z+2)+(X+y_3):2(X+y+z)=2:x+y+z
X+y+z X+y+z

=>yY+z24+1l=2X=x+y+z2=3x-1=2=x=1

x+z+2:2y:>x+y+z:3y—2:2:>y:%

X+y—3:2z:>X+y+z:3z+3:2:>z:_?1
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y+x+1 x+z+4+2 z4+y—-3 1
X y z X+Yy+z
Loi giai
Taco
_ 2\X +Yy +z2
y+x+1 x+z+2 z+y-3 1 :( y ):2:;:>x—|—y+z:£
X y z X+y+z X+y+z X+y+z 2
. 1 1 5
Kh1do:x+z+2:2y:>x+y+z:3y_2:§:>y:g
Véz+y—3:2z:>z:y—3:%—3:_Tl3:>x

Tim a,b,c, biét {a

a+b+c=260
=3 =0,3b +c)

Loi giai

Tt‘ra:3bz>gztl,vé
3 1

b+C:a+b+C_260:zoo:>a:60,b:6—??:20:>c:180

a
0,3 1 13 13

|

TimcécsGa,b,ceZbi6t5+9+9:—+9+a—:a+b+c:3
b ¢ a a b c¢
Loi giai
Tt gia thiét = §+E+E + 9+3+E S L 9Jra— + E+E =6
b ¢ a a b ¢ b b cC ¢ a a
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:>a+b+c a+b+c+a+b+c :9,Vvia+b+c:3:>£+l+£:3
a b c a b ¢
Do a,b,c nguyénnén131.£§1.£§1:>£+£+l§3:>a:b:c:1
a b c a b ¢

Vaya=b=c=1.

ﬁmxyN&X;y:X+y—Xy

13 200
Loi giai
— X —y)+(x +
Taco 2 y:x+y:( )+ y)zfifzﬁ
3 13 16 8 8 200
x=0
:>8xy—200x:0<:>x(8y—200):0:>y:25

TH1: x =0=y =0

TH2:y =25=x =40

Vay cdp so x,y can tim l&: (x;y) = (O; O);(40; 25)

3a-2 2-5 5—3
=22

Tim ba so a,b,c biét: vaa-+b+c=-50

Loi giai
Taco:GT :5(3a_20):3(20_53):60—10b:—5b+30:5b—3C:0
25 9 34 17 5
Ja=2
T :5a:>%:%:%:a+lbo_+c = -5 = (ajbic) = (—10,~15,—25)
5 =3c
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4z —10y  10x —3z

Tim x,y,z biét: _ X va +3y—z=40

4 10
Loi giai
— — 3(4z — 10 4(10x — 3z
Tace 210y _10x—3z _ ( y): ( )
4 9 16
4z =10y
= 4OX1_330y = 30y18040x =0= {10x = 3z
3y = 4x
:izxzi:w:ﬂzs:»(x;y;z):(ls;zo;so)
3 4 10 6+12-10 8

Tim x,y,z biét xy = z;yz = 9x;xz = 16y

Loi giai
Tacoryzr—ox =X =Zya X102 10 0o 916 14007 — 10
y 9 y z 9 z
X = 4k
THLz =12 X2 AqquX 2 4 2 LMK =12 =k = 41
y 9 3 y 9 3 y = 3K

TH2: z = —12 lam tuong tu.

Tim s6 tw nhién M nho nhat ¢6 4 chit s6 thoa man diéu kién:

W g e =g 00 B anedal et LB

b 22'd 13'f 17

Loi giai
Tugia thistm 2= ;¢ 1te 18 a b _a+bh M
b 11d 13 f 17 7 11 7+11 18

Tuong’agztacc'):i:i ctd _M 58 r_e+f - M hids

11 13 24 24 13 17 13+17 30
M € BC(18;24;30), va M la so tw nhién nho nhat cé 4 chir s6 nén M = 1080.
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Tim x,y,z biét 15x = 10y = 8z;‘x -y —z‘ — 5
Loi giai

x 10y 8 4

Tacd: 15x =10y = 8z & = = ,
120 120 120

XY _Z g x—sgky=12k7z = 15
8 12 15

Khi do: ‘x—y—z‘:S?(:)‘—19k‘:57<:)k::|:3

Vay (xiy;z) = (24;36;45);(—24;~36,~45)

N s~ e X y z
Tim x,y,z la cac so duong, biét = = =X+y+z
Y 5 y+z+2 Xx+4+z+4+3 X+y+5 Y

Loi giai
+)Néu x +y +z =0, co

X — y — z __Xty+z zlix—ky—i—z:l(x,y,z:cO)
y+z+2 x+4+z+3 x+4+y-5 2x+y+z) 2 2

LAy nghich dao dang thtkc trong bai ta duoc:

y+z+2 X+z2+3 X+y-—-5 1 _9
X y z X+Yy+z
@MJrl:erl:erl:g
X y z

L s+2 iy los
Thayx+y+z=—:2 —2 —2 =3
2 X y z
5 7 23
X 'y z 6 6 2

HYNEUX +y+z2=0=x=0y=0z=0

Vay c6 hai bd s6 thoa man bai toan.
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Tim hai s6 khac 0, biét tdng, hiéu, tich caa hai s& dé i & Voi 3%%

Loi giai
Goi 2s6 khacOcantimlax vay.

X+y X-y Xy X+y+x-y 2x 3K

Ta co: T~ 200 1 _E:?:kzo
- - 3_|_f -
3 3 3 3
=X = %(1);x +y =3k(2);xy = %(3)
\ 5k 4k 5k 4k  20k?
Tr(Dva@)=y=3kK-—-"—=—=xy="—.—= 4
()va(2) =y T~ 3 y=773 S 4
2
Ttr(s)va(4):¥:20k @kzso(kxo):XZ%zso;yz“-_:O:m

A A

Vay hai so can tim 14 50 va 40.

Xy yz X xXP+4yi+7°
2y +4x 4z +6y 6z +2x 22447 +6°

Tim cac sO x,y,z biét
Loi giai

Xétx =0=y=0z=0=2y +4z =0 (VO ly)

Suyrax=0y=0z=0

2y +4x 4246y 6x+22 244 +6

Khi d6 tir dé suy ra: ——
Xy yz X X? +y® 4z
2 4 4 6 6 2 224446 2
R e Tt
X Yy y z 7 X X +4y'+4z X
2 2 2
Dét;gzizgzl(kxo)th‘lM:£:>x:2k;y:4k;z:6kvé
X y z k x> +y*+2° k

x> +y* +12° = 28k(3)
Thay x = 2k,y = 4k,z = 6k vao (3) ta duoc:
k = O(ktm)

() + (4 )" + (6k)" = 28k = 56k* — 28k = 0 = . %(tm)

Véi k:%:>x:1;y:2;z:3
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Vay x =1y =2z =3
BAI TAP TU LUYEN
Bai 1:

X -2y 2z-4x 4y -3z

Tim x,y,z biét PR vax+y+z=18

Loi giai
Ta co:

X -2y 2z-4x 4y -3z

4 3 2
LA -y) 3(x—4x) 2(4y %) 1x-syter-1x+8y -6z
® 9 4 29 -
Do dé:
3X

—y _ X_Y
T_O:>3x_2y:>2_3(1)

27 — 4x

:O:>22:4x:>£:£(2>
2 4

T (1) va(2) suy ra g === %. Ap dung tinh chat day ti s6 bang nhau, ta co:

y
3
—:—:—:—:%=2¢x =4y =6,z =8.
Bai 2:
Cho hai dai luong x vay. x,x, la hai gia tri bat ky caa x; y,y, la hai gia tri twong
ung cuay. Tinhy,y, biéty? +y? =52 va x, =2,x, = 3.

Loi giai
Vi x,y la hai dai lwong ti Ié nghich nén:

2 2

2 2
XY Y2 yz_yli[yi] :[y_l] YVt 2,

9 4 9+4 13

X y, 'y, 3 2 3 2 3 13
Tacoy! =36=y=+6
Véiy =—-6=y, =—4

Voiy =6=y, =4
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Bai 3:
Tim hai s§ duwong khac nhau x, y biét rang: Tong, hiéu va tich caa chdng lan luot ti
Ié nghich vai 35; 210 va 12.
Loi giai
Goi hai 8 phai tim la x vay (x > 0y > 0;x = y)
Theo dé bai ta co: 35(x +y> = 210(x —y) = 12xy
Chia céc tich trén cho BCNN cua 35,210,12 la 420 ta dwoc:

35(x +y) 210(x —y) 12xy
420 420 420

Hayﬂ:u_ﬂ (1)

12 2 35

Theo tinh chat cua day ti s bang nhau ta c6:

X+Yy _X-y _ X4Y)+E-y) _ X+y)-Kx-y)
12 2 1242 12-2

x+y:x—y:£:X(2)
12 2 7 5

Ttr(l)vé(Z)tacé:ﬂzfzxzﬁ:ﬂ
3% 7 5 7y 5

Vix>0y>0nén7y =35y =55x=35&x=7

Vay hai s phai timla7 vabs.

Bai 4:
Tim s& tu nhién c6 ba chit s8, biét rang s d6 1a boi cta 18 va cac chix s6 caa no ty 1é
Voi 1,2;3

Loi giai
Goi a, b, ¢ la cac chir s6 ctia s ¢é ba chir s6 can tim. Khéng mat tinh tong quat, gia
s
a<b<c<9

Tacél<a+b+c<27

Mat khac so can tim la boi caa 18 nén la bdi caa 9,

doddéa+b+c=9 hoaca+b+c=18hoaca+h+c=27.
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b
2

Theo dé baitace: 2 -2 _¢_atb+c
1 3 6

Nhuw vay a +b +c¢ chia hét cho 6, nén a +b +c = 18.
Tedosuyraa=3b=6c=09.

Do s& phai tim la bdi cta 18 nén chit s6 hang don vi chan,

vi vay hai so can tim la: 396;936.

Bai 5:

Xy yz x  xP4yi4z?

Tim céc sd x,y,z biét = = =
2y +4x  4dz+6y 6z+2x 2% 4 4% 46

Loi giai
Xétx =0=y=0z=0=2y +4z =0(vo ly)
Suyrax =0y =0z=0
2y +4x 4246y 6X+22 22 +4+6

Khi d6 tir dé suy ra ==
Xy yz X x> 4+y? +12
2 4 4 6 6 2 24446 2
e e T X
X Yy y z zZ X X 4y'+4z X
2 2 2
Dét_zizgzl(k;to)tmuzg
X y z k x> +y*+z° k

Suy ra:x = 2k;y = 4k;z = 6k va x> +y* +z° = 28k(3)
Thay x = 2k,y = 4,z = 6k vao (3) ta duoc: (2} + (4} + (6k) = 28k = 56k* — 28k = 0
k = O(ktm)
- k L t
= —(tm
2( )
’r- 1
Volk:§:>x:1;y:2;z:3

Vay x =1y =2,z =3.

Bai 6:
S6 A duoc chiathanh 3 so ti Ié theo % ; % ; % Biét rang tong céac binh phuong caa ba
s& d6 bang 24309. Tim s6 A

Loi giai

Goi a,b,c la ba so duoc chia ra tir s6 A

:%: Ly vaaz 402 1 ¢ = 24309 (2)
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Te@=2-2_C¢ poa-2kp-3kc=X
2 3 1 4
5 4 6
4 9 1 k =180
Do do, (2) < k2|2 + 2 4 1| _ 24300
R e s A

Voik=180=a=72b=135c=30=A=a +b+c =237

Vi k = —180 = A = —72 + (—135) + (—30) = —237

- Dang 4. Tinh gia tri cia bidu thic

Phuong phap

Cho a,b,c,d thoa madn mot diéu kién nao do caa dau bai

Yéu cau: Tinh gié tri caia mot biéu thikc

Céch giai: Van dung kién thuac vé ty Ié thie d€ tim mai quan hé gitra a,b,c,d détim
ra gia tri ctia biéu thitc can tim

Chox, vy, z IécécsSthucthéamany+z+1zx+z+zzx+y_3: r
X y z X+Yy+z
Tinh gia tri cta biéu thiec A = 2016x + y** 4 22"
Loi giai
Ap dung tinh chat day ti s& bang nhau ta c6:
y+z+1 X+z+2 X+y-—-3 1 _9
X y z X+Yy+z
X4y +2=05= 0,5—x +1: 0,5—-y+2 :O,5—Z—3:2
Yy YA
1 5 5
SX ==, y==;7=—=
2 6 6

Chuyén dé 5: Ti Ié thirc
@



BOI DUONG HOC SINH GIOI MON TOAN 7

Khi @6 ta c6 2016.x +y®+ 7?7 = 2016.% +0 = 1008
y+z+1 Xx+z2+4+2 X+y-—-3 1

X y z X +Yy+z
thi gia tri cua biéu thitc A = 2016x +y»® +z%" 141008

y+72—-X 2Z-y+X 2X+y-1
X y z '

Vay Vai x, y, z la cac s6 thuc thoa man

Cho x,y,z la cac s6 duong thoa man

b (8x —2y)(3y —2z)(3z — 2]
T P = e ) fay —x)(az =]

Loi gidi
Ap dung tinh chat ctia day ty s6 bang nhau, ta c6 :
y+z—X 2Z-Y+X 2X+Yy-—-2 +71-X+2Z-yY+X+2XK+Yy—12 _Z(X +Y+Z)

X y z X+Yy+z X+Yy+z
'2y+z—x _ 9
X X=2y+z
:><22——y+x:2:> 3y =2z +x
y
2ty-z_, (Y
z
Tacéh:

P_(Sx—2y)(3y—22)(3z—2x) 2y +z-2y)(2z+x-2z)(2x +y-2x) zxy 1

(3x —z)(3y —x)(3z —y) (y+z-2z)(2z +x —x)(x +y —y) C 2y.22.2x 8

A 1
Vay P ==
ay 8

Ox+16_y—25_z+9

Ch 9 T va2x®-5=11.Tinh B =x —y +z + 2021.
Loi giai
Tachd: 2x* —5=11=2x°> =16 = x®* = 8 = x = 2. Khi d¢: x4816:24516:%:2_
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Theo tinh chat ctia ddy ti s6 bang nhau, ta co:
X+16 y—-25 z+9 Xx+16-y+25+7+9
9 16 25 9-16+25

:>—X_y1rgz+50:2:>x—y+z+50:36:>x—y+z=—14=>X—Y+Z+2021=2007

Vay x —y 4z + 2021 = 2007 .

Cho céc sd x,y,z thoa man 2:%:% vax+2y—3z=-20.TinhB =x+6y+z+1

Loi giai
V\I_:X:i nénizgzg—zzx+2y_3z :_2025
3 4 2 6 12 24+6-12 —4

=Xx =10y =15z =20

Thay x = 10;y = 15;z = 20 vao B, tacé:

B=+10+6.15+20+1=+121 =11

~ 2 ~_ 101 101 101 20x 20y 20z 2020
Cho ba s6 x,y,z thoa man + + = + + = .
X+y y+z z4+X y+z z+Xx XxX+y 2021

gia tri biéu thacM =x +y +z

Tinh

Loi giai
101 101 101 2020 1 1 1 20

Taco + = < - (1)
X+y y+z z+x 2021 x+y y+z z+x 2021

2 2 2 202
Ox_, 20y 20z _ 2020

Tacéd =
y+z z+x x+y 2021

=

20(x +y +2) +20(y +2+x) N 20(z+y +x) 2020

= -+ 60
y 412 Z+X X+Yy 2021

20M n 20M n 20M 2020
Y+2zZ Z4X X4y 2021
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1 + 1 " 1 2020 60(2)

= 20M =
y+z z+X X+Yy 2021

Tw (1)(2) = 400.M = 123280 = M = 308,2

Cho x, y, z i 1& V6i5:4:3. Tinh gié trj bidu thic; p = X+ =32
X—2y+3z
Loi giai
Vix, y, ztilévéisss. nen XY _Z
5 4
Dét:5:£:£:k:>x:5k;y:4k;z:3k
5 4 3

p_X+2y -8 Sk+24k-33 4k _2
 X—2y+3z 5k—24k+33k 6k 3

a) Cho cac s a,b,c théa mén -2 1 ( gia thiét cac ti sd déu c6 nghia).
a+b b+c c+a
Tinh gia tri biéu thic p — 272 —=201%
a +b +2018c
— = A A e ab b
b) Cho ab, bc (c = 0) la cac s6 co6 hai chir so6 théa méan diéu kien;:—— = ——.
a+b b+c

Chtrng minh b® = ac

Loi giai
a)+) TH1: Néu a +b +c =0 thi a +b = —. Khi d¢:
o _a+h—2010c _ —2020c _ —2020

" a+b4+2018  2017c 2017

+) TH2: Néua +b+c =0
Ap dung tinh chat ctia day ti s& bang nhau ta co:

3 2 1 6 3
a+b b+c c+a 2@+b+c) a+b+c
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Khidétacé:a3 suyraa+b=a+b+c=>c=0

¥b a+b+c

ath—201% a+b _,

Do dé: P = — -
a+b+2018 a-+b
b) Ta c6: ab _ be @10a+b:10b+c©9a+(a+b):9b+(b+c)
a+b b+c a-+b b+c a-+b b+c
% % a b
Tir d6 : 1= 1l —=—
sy T e T hac T atb bto

a b
" ——=——=ab+c)=b@+b)=ab+ac=ab+b*=0b*=ac
a+b b+c ©+c) =b@+b) + +
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YvaYyY_2z
4 5 6 3X +4y + 5z
Loi giai
Tacol_Y_ X _Y.¥ z_. ¥ _ 2
3 4 15 205 6 20 24
X y Z
Suyra — =2 ="~ 1
Y15~ 20 = @
Tu@) - X_ ¥ _ 42 _X+y+dz X A4y 5z K+dy+5
30 60 96 186 45 80 120 245
L X 43y 4z 44y +5z 2x 32X 45
186 ' 245 30 45 303
2X + 3y + 4z 245 _ X +3y+4z 45
186 '3X +4y +5z 3x +4y +5z 186
M2
186
M 186
245

D e ———

Cho a,b,c,d >0 vaizizi:i.
2 2 2d 2a
; 2017a — 20160 =~ 2017b —2016c  2017c —2016d  2017d —2016a
Tinh A = e o
c-+d d+a a-+b b+c

Loi giai
b c d a+b+c+d

Theogiathiet 2 -2 - ¢ _ 2 _ ) i _b—c—g
2 2 2 2a 2@+b+c+d) 2

Ta co: 2017a — 2016h =i:£:A=l_4:2
c+d 2a 2 2

Vay A=2.
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Tinh gia tri ctia biéu thic A, bist A= 2 — _° E

b+c:c+a:a+b

Loi giai
+) Né’ua+b+c=0:b+c=—a:A=L:i:_1
b+c a

t)Néua+b+c=0=A= a b ¢ __atbdc 1

btc c+a a+b 2@tbtc) 2

Baill _

Cho ba sé x ,y,z khac O vathoaman XY —2 _X+z-y y+z-X

Z y X
TMhhA:[L+§H1+X]1+E_:(X+YXY+ZXZ+X)
y z X Xyz
Loi giai
Ta co )(JFZLJFZZXerﬂJrzz—yJFi_XJrz@XJFZH _X+y+z _ X+y+z

y X
HNEUX +Yy+Z2=0=2X+y=-Z)y+Z=-XX+2=-y=M=-1

1+%1+£HL#%=8
X X X

Kétluan:Néux +y+z=0=M =-1Lx+y+z=0=>M =38

Cho x,y,z = 0;% =Y

HNEUX +y+z2=0=x=y=2=M =

Z Tiphp = ¥H2Z =X
4 X—y+z
Loi giai
Cach 1: Dat
X_¥Y_

—izk:>x:2k;y:3k;z:4k(k¢0):>|3:y+22_x:3k+8k—2k:
2 3 4 X—y+z2 2k — 3k + 4k

Céchz:EZ%_E_Z_Z:HZZ—x:erzz—x

9
= =y+2z-x==x(1
3+8-2 9 y 2 ®

4 8

Tu(mgm:i_x_izx—erz:x—y+z:>X_y+Z:3_x(2)
2 3 4 2-3+4 3 2

Chuyén dé 5: Ti Ié thac
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T (1)(2) =P =3

ab bc ca

Cho céc s a,b,c = 0 vathoa man = = )
a+b b+c c+a

2 2 2
Tl'nth(a +b3+ca)(a4;b+c)
a’+b”+c

Loi giai
Thong thwong ta sé chitng minha =b =c
Theo gia thiét
abc abc abc

= = =ac +bc=ab+ac =bc+ba=bc=ab=a=c
@+bx ab®+c) b@-+c)

2
Tueongtya=bb=c=a=b=c=Q= 3a3a3a =3(do:a = 0)

3 =

Cho day ti s§ bang nhau:
2a+b+c+d a+Dd+c+d a+b+2x+d a+b+c+
a B b - c - d

a+b b+c c+d d+a
c+d d+a a+b bic

Tinh gia tri biéu thic M =

Loi giai
Tu gia thiét trie di 1 vao mdi vé€ cua ti s ta co:
a+b+c+d a+b+c+d a+b+c+d a+b+c+d
a B b B c B d

TH1:Néua+b+c+d=0=a=b=c=d=M =4

TH2: Né’ua+b+c+d:O:>a+b:—(c+d):>M —_4

Cho 350 x,y,z khéac 0 thoa mén:

y+Z—X Z4X-y X+y-—2
x oy oz

@ Chuyén d@ 5: Ti 1¢ thitc
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tion o2 Yo

Loi giai
Tu gia thiét cong thém 2 vao moi vé cua cua ti s ta duoc:

y+2z-—X
X

+2

:[z+x—y+2]:[x+y—z+2]:>x+y+z _X+y+z _X+y+z
y z X y z

THl1: x+y+4+z=0=x=y=z=B =38

TH2: x+y+z=0=x+y=-2,y+z=—XxX+z=-y=B=-1

Cho day ti s6
2012a +b+c+d a+2012b+c+d a+b+2012c+d a+b+c+2012d
a B b B c B d

a+b b+c c+d d+a
c+d d+a a+b bic

Tinh gia tri biéu thitc M =
Loi giai
Trir 2011 vao mdi vé cta ti s§ trong ti 18 thie ta duoc:

a+b+c+d a+b+c+d a+b+c+d a+b+c+d
a B b B c B d

THl:a+b+c+d=0=a=b=c=d=M =38

TH2:a+b+c+d:O:>a+b:—(c+d):>M —_4

Cho a,b,c théa mén

a+b-c b+c—-a c+a-b
© a b

Tinh gia tri caa biéu thic A = [1 + 2] [1 + E][l I %]

Loi giai
T gia thiét ta cong thém 2 vao mdi ti s6 trong day ti s6 bang nhau c6:

at+b+c a+b+c a+b+c
c a b

THl:a+b+c=0=a=b=c=A=38

Chuyén dé 5: Ti Ié thirc
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TH2:a+b+c=0=a+b=-—<cb+c=-aat+c=-b=A=-1

a b ¢ . d
b+c+d a+c+d a+b+d a+b+c

Choa+b+c+d=0va

a+bh b+c c+d d+a

Tinh gia tri biéu thic A =
c+d a+d a+b b+c

Loi giai
T gia thiét nghich dao cac phan thic ta co:

b+c+d a+c+d a+b+4+d a+b+c
a b c d

Cong 1 vao cac ti so ta duoc:

a+b+c+d a+b+c+d a+b+c+d a+b+c+d

via+b+c+d=0
a b c

nha=b=c=d=A=4

a+2d-c b+2c—-a c+2a-b

Choab,c=0vaa-+b+c= :
a

Tinh gia tri biéu thiecc P = [2 + %] [2 =+ 9]
c

2+3]
a

Loi giai
(@+2—c)+(b+2c—a)+(c+2a—b) 2(a+b+c)

T gia thiét ta co: —
a+b+c a+b+c

at+2-c=0 a+2d=c
THl:a4+b+c=0=b+2Zx-a=0=b+2ZXk=a=P=1
c+2a—-b=0 c+2a="b

a+d-c b+2c-a c+2a-b
c a b

@ Chuyén d@ 5: Ti 1¢ thitc
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a+db-c=2 a+2d=3
=ib+2x—-a=2a=b+2x=3a=P =27
c+2a—-b=2b c+2a=23

b c

Cho a,b,c = 0 va khac nhau, thoa man = = )
b+c a+c a-+b

Tinh gia tri biu thie A — 26 3 FC  a+b
a b ©
Loi giai
b+c a+c a+b
a b C

T gia thiét ta nghich dao cac phan thiecc =

at+b+c a+b+c a+b+c

Cong 1 vao cac ti so ta duoc: A
a c

THl:a+b+c=0=a=b=c=A=6

TH2:a+b+c=0=b+c=-aa+c=-ha+b=—<c=A=-3

Cho 4 s0 x,y,z,t thoa méan
y+z4+t—nx z4+t+x-ny t+x+y-nz x+y+z-—nt
X y z t

Va x +y +z +t =2012. Tinh gia tri biéu thiec P =x +2y — 3z +t.

Loi giai
Ttr gia thiét ta cong n +1 vao mdi ti s& trong day ti s& bang nhau ta duoc:

X+y+2+t_X+y+2+t_X+y+Z+t:X+y+Z+t
X y z t

2012 2012 2012 2012
— = = = =
X y z t

2012

X—y=—z7=t — 503

Thay vao ta tinh dwgc P =x 4+ 2x —3x +x =x = 503

Chuyén dé 5: Ti Ié thirc
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Cho a _ 3 _°_ i(a,b,c,d > O)
2 2 2d 2a
Tinh A — 2011a —2010b 2011b —2010c 2011c —2010d 2011d —2010a
B c+d a-+d a-+hb b+c
Loi giai

ca i . a b c d a+b+c+d 1
T gid thiéttacé) —= —=—=—= =—=a=b=c=d
gla thie 2 2 20 2a 2atdbtx+2d 2

Thay vao A ta dugc A = 2.

Cho X - SN = t :
y+z4+t z4+t4+x t4+X+y X+Yy+2z

X
+y+y+z+z+t+t+x
z+t t4+x x4y y+z

Tinh M =

Loi giai

y+z+t_z+t+x_t+x+y:x+y+z
X y z t

T gia thiét nghich dao ta dwoc:

Cong thém 1 vao cac ti sd ta duoc:

ytz4t g zHtEx o thx4y g X4y+ez

X y z t

+1

_X+y+2+t_X+y+2+t_X+y+Z+t:X+y+Z+t
X y z t

THl: x+y+z4+t=0=>x=y=z=t=M =38

X+y=—(z+t)

TH2: x+y+z+t=0= Y+Z:_t+x);»|\/|:_4
Z+t=—(x+y)
t+x:—(y+z)
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2 2 2

Cho ab,c khéc 0va thoa man 22— %€ _ 8 i p -3 +be +ca

+b b+c c+a a®+b®+¢c?

Loi giai

Vi a, b, ¢ khac 0, nghich dao gia thiét ta duoc:

a+b b+c c+a 1 1 1 1

= = =4 ="t ="t = ="="=a=b=c
ab bc ca a+b bJr c+a a b

3 3 3
. 37 a a a
khido:p=212 +28 _

3a3
BB
Chox:y:z=5:4:3.Tinh p:m

X —2y +32
Loi giai
T gia thiét taco :
5_!_5_X+2y—32_(X+2y—32)_x—2y+32_(X—2y+3z)
5 4 3 54+8-9 4 ~ 5-8+9 6

Khi do: X+2y—-32 4 2

:—:—:P
X—2y+32 6 3
ChoX_Y.¥Y Z Tinhm =Xty +4
3 4’5 6 3X + 4y + 52
Lai giai
Tir gia thiet = = = X = 2 (1)
15 20 24
Tﬁ(l):z_":ﬂ_ﬂ_w ) 3x

X _4y _ 5 Xtdy+5
45 80 120 4580120

Chuyén dé 5: Ti I& thitc
@

== va (1) =
30 60 96 30-+60+96




BOI DUONG HOC SINH GIOI MON TOAN 7

NEn 2X +3y +4z  3x +4y +5z _3_3_x_1

30+-60+96 45+80+120 30 45

2x+3y+4z_ 245 :1:>M:@
186 3X +4y + 5z 245

Tinh A= ——— biétab,c coquanhé: (a+b):(8—cl:(b+c):(10+c)=2:5:3:4
o quan hé: (a+b):(8 —c):(b+c):(10+c)
Loi giai
a+hb=2t
b 8 b 10 8 —c = 5t a=—4
Tt‘rgié[thié’ttacc'):aJr _s-c_bHc_O+C =t=2=1b=28
2 5 3 4 b+c=3t c— o
10 +c = 4t -

Cho x =by +cz;y =ax +cz;z =ax +by;x +y +z = 0.

1 n 1 n 1
l+a 1+b 1+c

Tinh giatri:Q =

Loi giai
Cong theo V& ctia gia thiét ta duoc: x +y +2z = 2(ax +by +cz), thay x,y,z tré lai ta
co:
1 2z

X+y+z:2(2+CZ):ZZ(1+C):>C+1:X+Y+Z

X 1 2%
a+1l XxX+y+zb+1 x+y+z

BAI TAP TU LUYEN

Tuwong tu ta co: .Khi @6 ta duwoc: Q =2

Bai 1:
1 1 1

. 1 _.,
Cho a +b +c =2015 va + + ==.TinhQ =
o a+b b+c c+a 5 Q

a b c
+ +
b+c c+a a-+b

Huwéng dan giai

TacoQ =|—+1|+ b 14| ——+1|-3
b+c c+a a+b

Chuyén dé 5: Ti Ié thirc
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1 1 1 .
—(a+b+c + + m3=AL 3
Q= )b+c c+a a+b °
Bai 2:
Cho X138 _¥Y=5_ 24855 9_7 Tinh2x+y+3
8 —6 5
Loi giai

Trax®—9—7=x—3-Y—2_2+9 x+13 3413

2=y=-Tz1=1=A=2
—6 5 8 8

Bai 3:

Cho x,y, z lacacsd khac0va x +y +z = 0 dong thoi thdéa mén

X +2y -z :2x—y+3z _ X +3y+22.Tinh M :(x +2¥)(y +22)(z + 2x)
z

y X Xyz

Loi giai
Ta co X+2y—z :2x—y+3z :—x+3y+22 :4(x+y+z):
z y X
=3X+2y—z2=421=3x+2y =52 (@))]

4
X +Yy+z

Tuong tu: 3y +2z = 5x ),

3z +2x =5y (©))

Tir (1)(2)(3) = x =y =2 = :3X-X'°’y—yz-32227
Bai 4:

ChoiZXVaXZE_TinhM:w
3 4 5 6 3x +4dy + 52

Huwéng dan giai

3 4 15 20

Taco: 2 =Y = X —L%:Z Yy _z_ x_Y

S X Y _Z
6 20 24 15 20 24
Va3_x_4_y_5_z_3x+4y+52
45 80 120 45-+80+120
2X +3y +4z X +4y+52 2 3K _
30+60+96 45+80+120 30 45
L X 43yt 245 B
186 "3X + 4y +57

2X +3y +4z 33X +4y +52
30+60+96 45+80+120

Mo Xty +4z 186

3 +4y+5z 245

Ch.

Chuyén dé 5: Ti Ié thac



BOI DUONG HOC SINH GIOI MON TOAN 7

Bai 5:
y+z+1:x+z+2:x+y—3_ 1 Tinh

Cho x,y,z lacéac so thuic thoa mén = :
X y z X+y+z

gid tri cua biéu thiec A = 2016.x + y*' + 2
Huwoéng dan giai

Ap dung tinh chat day ti s& bang nhau ta c6 :

y+z+1 X+z+2 X+y-—-3 1 _9
X y z X+Yy+2z
Xty 2 :0’5:>0,5—x +1:O,5—y+2:0,5—2—3:2:>)(:1;y:§;Z _ -5
X y z 2 6 6
Khi d6 ta ¢6 2016x + y*™ + 2% = 2016.%+0:1008
Khi d6 ta c6 2016.%+0 — 1008
Vay vai x,y,z la cac so thyc thoa méan ytz+l xtzd2 x+y-3_ 1
X y z X +Yy+1z

Thi gia tri ctia biéu thirc 2016 x +y*™" +2z%" 14 1008.
- Dang 5. Ap dung ty 1é thitc d€ giai cac bai toan thuc t&

Phuong phap giai bai tap

Buwdce 1: Str dung chix (bién sd) d€ dét cac dai lwong chua biét
Budc 2: Lap day ty s6 bang nhau va tim diéu kién
Buwdc 3: Tim dai lwgng chwa biét (giai phwong trinh)

Budc 4: So sanh vdi diéu kién va két luan bai toan

Bai tap

Tim céc s8 ¢6 ba chit s8, biét ring sd d6 1a boi ctia 72 va 3 chit s& xép theo thi tw
tang dan ty lé véi 1,2,3
Loi giai

~ A~

Goi ba chir s6 xép theo tha tu tang dan la a,b,c (a,b,c € N,0 <a,b,c <9)

Chuyén dé 5: Ti Ié thirc
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Theo bai ratacé%:—:-

Ta ¢6 sO phai tim chia hét cho 72 = a +b +c:9 @

.. a b ¢ a+b+c ) . a
Vady — =—=—=——"=a+b4c:6 (Vi —=a). 2
vy T=5=3 5 ( 1 ) )

Tu (1);(2) —a+b+c=18=a=3b=6c=09
Lai c6 s& phai tim chia hét cho 72 nén la s& chan nén ta cé cac s& 396 hoac 936

C6 369 khong chia hét cho 27 va 936:72 = s phai tim la 936.

Do dai ba canh cua mét tam giac ty 1€ véi 2,3,4. Hoi rang ba chiéu cao twong tng
Vi ba canh d6 ty 1€ véi s6 nao?

Loi giai
Goi a,b,c la ba canh cuatam giac va h_,h ,h twong rng la ba duong cao cua tam

gidc d6

Tir gia thist; & = % - % — k(1) = a = 2k:b = 3kic = 4k

N |

Dién tich tam giac la: ah, =bh, =ch =25 (2)

Thay a = 2k;b = 3k;c = 4k vao (2) ta duoc:
2kh, =3kh =4kh =2h =3h =4h

2, 3 4 _h h h

a C — —

= =—b = = -2 = -
12 12 12 6 4 3
3.

Vay ba duong cao ty 1€ vdi 6;4;

Mot 6 t0 di tir A dén B. Sauk hi di dwoc niva quéng duong 6 t6 tang van toc thém
20%.Do d6 6 td dén B sém hon dy dinh 10 phat. Tinh thoi gian 6 t6 di tir A dén B
Loi giai

Goi v,,t, la van toc va thoi gian 6 to di trén nira
r Vit V) ty

:
C

‘-J. =7
Chuyén dé 5: Ti Ié thirc
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Goi v,,t, la van toc va thoi gian 6 t6 di trén nira quéng sau

Ta co:

~t

~t

~t

~t

~t

~t
|

Y t t
A :vt;—zz&zg;t —t=10==1t=2c 1 —2o1_-2_1 2_10=t =60t =50
171 272 1 2 1 2

\Y; 100 5 \Y; A 6 5 6—6

1 2 1

Ba duong cao cua mot tam giac 1a 4,12,x . Tim x, biét x 1a mot s6 nguyén duwong
Loi giai

Goi a,b,c 1a ba canh ctia tam giac c6 3 duong cao twong tng la 4,12,x

Goi S la dién tich caa tam giac

RO rang: 2S =4a =12 =cx :azézg;bzg;c=§
4 2 6 X

Tacé:‘a—b‘<c<a+b:>§—§<§<a+b@£<g<3@3<x<6:>
2 6 X 3 x 3 X =

Ba mdy xay xay duoc 359 tdn thoc. S6 ngay lam viéc cuia cac may ty 1€ véi 3,4,5. SO
gio lam viéc ctia cac may trong mot ngay ty 1é véi 6,7,8. Cong suat ctia cac may ty
1& nghich véi 5,4,3. Hoi mdi may da xay duoc bao nhiéu tan thoc

Loi giai
Goi sd ngay la: x,,x,,x,. S6 gio la: y,,y,,y,. Cong suat la: z,,z,,z,
Ta co:
i=X—2=X—3;y—l=y—2=y—3;521 =4z, =3z, A f L R XYl XY
56 7 8 1711 s 1
5 4 3 5 3

— lelzl +X2y222 +X3y323

18 40
ST
5 3

Chuyén dé 5: Ti I& thitc
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LSp 7B ¢6 51 hoc sinh duoc chia lam 3 t6. Néu t6 1 thém 1 hoc sinh, to 2 bt di 5
hoc sinh, t6 3 thém 1 hoc sinh thi s6 hoc sinh t6 1,2,3 ty I1€ nghich véi 15,20,12. Tim
s6 hoc sinh caa moi t6?

Loi giai
Goi s6 hoc sinh t6 1, 2, 3 Ian luot la: x,y,z (x,y,z eN:xy,z < 51)
Lop 7B ¢6 51 hocsinh = x +y +z =51

Khi td 1 thém 1 hoc sinh, t0 2 b4t di 5 hoc sinh, t6 3 thém 1 hoc sinh thi sd hoc sinh
t6 1, 2, 3ty Ié nghich véi 15,20,12 nén ta c6:
15(x +1)  20(y —5) 12z +1)

60 60 60

15(x +1) =20(y —5) =12z + 1) =

@x+1_y—5_z+1_x+y+z—3
4 3 5 12

Mot ctra hang c6 ba bao gao, tong khéi luwong ctia ba bao gao la 186 kg, gia tien moi
kg gao trong ba bao gao la nhw nhau. Sau mét ngay ban hang thi caa hang con lai

=4=x=15y =17,z =19

% bao tht nhat, % bao tht hai va g bao thit ba. S tién ban duoc ctia ba bao tht

nhat, th hai, thi ba ty 1€ vdi 2,3,2. Tinh xem trong ngay dé ctra hang d& ban dwoc
bao nhiéu kg gao & moi bao?

Loi giai
Goi sb kg gao ¢ bao thit nhat, hai, ba la x,y,z(kg)(0 < x,y,z < 186)

Tong khoi lwong 3 bao gao 1a 186 néntacd: x +y +z = 186

Trong ngay d6 ctra hang ban duoc s& kg gao & moi bao lan luwot 1 %%%Z
S6 tien ban duoc ctia ba bao gao ty 1é véi 2,3,2 va gia tién moi kg gao cua ba bao
gao la nhw nhau nén s6 kg gao ban dwoc ctia ba bao gao ty 1€ véi 2,3,2

X 2y 22 2x_2y_22:x y 'z 186

2.2 932 22 Y 2 T g x =72y =547 =60
3°3°5 2 9 10 12 9 10 31
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A? ’ z A 2 7 ’ - ’ ’ . 1 ’ 2 A? 1
Ba bé nudce co tat ca 1206 lit nwedc, sau khi rat bét di T lwong nudc 6 bé 1, i

lwgng nudc 6 bé 2 va % lwgng nudce ¢ bé 3 thi lwong nuwde con lai trong 3 bé'la nhw

nhau. Hoi Itic dau moi bé chita bao nhiéu lit nwéde?

Loi giai

Goi lwong nudce ctia ba bé lic ban dau 1a a,b,c (lit) (0 <a,b,c < 1206)

Luong nuéc con lai ctia ba be 1,2,3 sau khi rt nude I %;%;%

Theo bai ra ta co:

&:@:E;aw +Czlzoeiizizizw:w:a:%&b=378;c=432
11 21 6 2 21 24 67

Tim ba s8 tw nhién, biét rang ty s6 ctia s6 thix nhat véi s thi hai 1a 3: 4, ty s6 gitta
sd thit nhat va thit ba 14 6 : 13 va BCNN cuta ba s6 d6 bang 7176

Loi giai
Goi a,b,c theo thi tw la ba s6 can tim, ta co:
a:b=3:4a:c=6:13=a:b:c=6:18:13

a

pt2 =2 C ko a=s6kb=8kc=13k
6 13

b
8
BCNN (a,b,c) — BCNN (6k,8k,13k) — k.BCNN (6, 8,13)

=k.BCNN(6,8,13) = k.312 = 312k = 7176 = k = 23 = a = 138;b = 184;c = 299

Mot vat chuyén dong trén cac canh ctaa hinh vuong. Trén hai canh dau vat chuyén
dong vai van tdc 5m/s, trén canh thi ba vat chuyén dong vaéi van toc 4m/s, trén
canh th tu vat chuyén dong vaéi van toc 3m/s. Hoi do dai canh hinh vuong la bao
nhiéu m, biét rang tong thoi gian vat chuyén ddng trén bon canh bang 118 giay.
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Loi giai
Goi x,y,z lan lwot 1a thoi gian vat chuyén dong trén 1 canh twong tng véi van toc
5,4, 3(m /s)
Do bdn canh ctaa hinh vudng la bang nhau nén 5x = 4y = 3z
T gia thiéttaco: x +x +y +z =118 & 2x +y +z = 118 (hai canh dau vat chuyén
dong vai van téc 5(m /s)

Tacosx —dy =3z =X =Y 2 2 5y o4y —307 =40

15 20 2

Hay tim t4t ca c&c s6 ¢6 hai chit s& biét rang tdng, hiéu, tich cta céc chir s6 cua s&
dé 1a ba s6 nguyén duong va ti 1€ véi 35:210:12

[y
N
|

Loi giai
Goi s6 can tim 1a; Q(a =0,a,b € {0;];2;...;9}), Giasta>b

. , _ a-+bl6 _
Theobélrataco:a+b:u:@:>( ) _a-b_ab
35 210 12 35.6 6.35 12

=6a+6=a—-b=5 =—-7b (vOlyviab cung diu).

Vay khong c6 gia tri nao thoa man.

Tim hai s8 hitu ti a,b biét hiéu a va b bang thuwong ctiaa vab vabang 2 lan téng
caaa vab
Loi giai

Theo bai ratacc'):a—b=%=2(a+b):>a—b:2(a+b):>%=—3

a—-b=-3 a:__g
4
= 3=
4
A - A A hY \__9 \_3
Vay hai so6 can tim la: R vaT
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Tim 3 phan s8 ¢6 tong cua ching bang 1%, cac tir ctia chdng ti 1€ véi 3;4;5va cac

mau sé twong tng cua ching ti lé véi 51,2

Loi giai
Goi 3 phan so can tim la EBE thi ta co: _+b+_:1i,i:E:EVa£:X:£
x'y'z X 'y z 703 4 5 5 1 2
a. x b czabca+b+0111
:>_:_:—:X:—:—:>LZXZL:X y Z_ 70:_
375 4’1 5°2 73 4 5 3. 4.5 71 7
5 1 2 5 1 2 10

S6 M dugc chialam 3 s ti lé véi 0,5;1%;2%, tim sd M biét rang tong binh phuong

ctia ba s8 d6 bang 4660
Loi giai
2 5.1 9

Tacd: 0,5:1-==:2=-=
3 3 4

nén tacc')1 5. gzE 20, 5—6 20:27
4 2 3 4 12 12 12

Gia st M duoc chiathanh 3 s0 la x,y,z

Theo bai ra ta co:

Ly _z ¥yt 2 xXP4yt+r 4660 )

X
6 20 27 8 200 277 62 4+20°+27° 1165

= x> =12 =>x =412y* =40° =y = +40,2*> =54° =7 = 454
Vay M =12 + 40 + 54 =106 hoac M = —106.

Ba I6p 7A,7B,7C cung mua mdt sd goi tam tur thién, luc dau s6 goi tam du dinh
chiacho balop véitilé 5:6:7 nhung sau d6 chia theo ti 1€ 4:5:6 nén c6 mot I16p
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nhan nhiéu hon 4 goi. Tinh tong sd goi tam ma ba 16p d&@ mua.
Loi giai
Goi tdng G goi tam 3 16p cting mua 12 x (x € N *)

S8 gobi tam dw dinh chia cho 3 16p 7A,7B,7C 1tc déau lan luot Ia a,b,c

TaCC,):gzgzE a+b—+c X@azs_x; :6_X;C:7_X(1)
5 6 7 18 18 18 18 18

S8 gobi tam sau d6 chia cho 316p lan luotla a',b',c’, ta co:

a'_b'_c'_awbwe x . A& Xp 5. & @

4 5 6 15 15 15 15 15
So sanh (1) ( )ta co:a>a"h =b"c <c' nénlép 7C nhan nhiéu hon lic dau

Vayc—c—4:6—x—7—x_4:x=360(tm)
15 18

Vay s6 goi tam 3 16p d& mua la 360 goi.
BAI TAP TU LUYEN

Bai 1:
Cho AABC c0 cac goc A B,C tilévéi 7,53. Cac gdc ngoai twong ing ti 1€ vai cac
sd nao
Loi giai
Goi ba gdéc trong va ngoai cua AABC lan luot la AB,C va XI I/B\l,(sl (
0° < AB,C <180°)
Theo bairatac 5—%—%%1/1 +B +C =180°
Ap dung tinh chat day ti s& bang nhau ta c6:
A_B_C_AFBFC 180 s A—712°—84% B —60°C = 36°
7 5 3 7+5+3 15

-~

= A = 180° — 84° = 96° B, = 180° — 60° = 120° C, = 180° — 36° = 144°

Vay cac goc ngoai twong ttng ti 1€ voi 4:5:6

Bai 2:

Nha treong thanh 1ap 3 nhém hoc sinh khéi 7 tham gia cham soc di tich lich st.

Trong d¢, %sé’ hoc sinh ctia nhém I bang %36 hoc sinh ctia nhém 11 va bang % sO
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hoc sinh nhém III. Biét rang s hoc sinh ctia nhém I it hon tdng s& hoc sinh ctia
nhém 11 va nhém 111 14 18 hoc sinh. Tinh s8 hoc sinh ctia mdi nhém.

Loi giai
Goi s6 hoc sinh cia nhém I, I1, I Tan lwgtla x, y, z (em) ( x, y, z nguyén duong)
Theo dé bai, tacé:y+z —x =18

2 8 4
3 11 5
.2 8 4 e A
Vi =10 = chia cac ti s§ trén cho BCNN (2,4,8) = 8ta duoc

2x 8y _4.z:x y z

38 118 58 12 11 10
Mat khac:y +z —x =18
y z y+z-—-X 18

Ap dung tinh chat ctia day ti s6 bang nhau X_ ¥y _z_y+tz=X 8 _,
12 11 10 11+10-12 9

X =122=24
=iy =112=22
z=102=20

Vay s6 hoc sinh: Nhém I1a 24 em; nhém 11 1a 22 em, nhém 111 1a 20 em.

Bai 3:
Tong céc lay thira bac 3 ctia ba s6 hivu ti 1a —1071. Biét ti s6 gitra s6 thi nhat va s6

tht hai la %, ti s6 gitra s thir nhat va s6 thi ba la g Tim cac s6 dé
Loi giai

va

Goi s0 thir nhat, thit hai, thit ba lan lwot la m, n, p ta c6:

m_nyym_p
3 4 6 7
Taco D="_P_y

6 8 7
Do d6 m =6k, n =8k, p =7k
Vam?® +n® +p® = (6k)* + (8k)* + (7k)* =1071k* = —1071
=ki=-1=k=-1
Vaym=-6,n=-8 p=-7

Bai 4:
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Tim hai s§ duwong khac nhau x, y biét rang: Téng, hiéu va tich caa chdng lan luot ti
Ié nghich vaéi 35; 210 va 12.

Loi giai
Goi hai so phaitimlax vay (x >0, y >0 va x =y)
Theo dé bai ta co: 35.(x +y) = 210.(x —y) =12xy

Chia céc tich trén cho BCNN (35,210,12) 14 420 ta dwoc;

35.x +Y) _ 210(x —y) _ 1y hay X+y _X-=y _xy (1)
420 420 420 12 2 35

Theo tinh chat cua day ti s bang nhau ta c6:

X4y _x—y (x+y)+(x—y) (x+y)—(X—Y)©x+y:x—y X %(2)

12 2 12+ 2 12 -2 12 2 7

Te()va@) tacs: XL =X_Y_X_X
3% 7 5 7y 5

Vix>0y>0nén7y=35=y=5;5x=35=x=7
Vay hai s6 phaitimla 7 vas
Bai 5:
Mot 6 to phai di tir A dén B trong mot thoi gian dy dinh. Sau khi di dwoc nira
quéng duong thi 6 t6 tang van toc 1én 20% do dé dén B sém hon 10 phtt. Tinh thoi
gian 0 tO di tir A dén B.

Loi giai
Goi van tdc va thoi gian du dinh cua 6 t6 la v, (km/h), t, (h); van toc va thoi gian cua
0 t6 trén nra quang duong sau la v, (km/h), t (h). (PK: v, >v, >0)
Theo bai ra: Sau khi di duwoc ntra quéng duwong thi 0 to tang van téc 1én 20% do dé

dén B sém hon 10' = %h nénv, =v, +20%yv, =12v;t —t, :%

Vi quéng duong nhu nhau nén van tdc va thoi gian 1a hai dai lwong ti 1& nghich,

suy ra
1
t t t —t e
Vl'tl:VZ't2:> L —= 2_ 1 2 — 6 :i
],2vl v, L2V1_V1 O,2v1 6v1
t
Lo g —1et, = 2(h)
12v 6v
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Vay thoi gian 6 to di tr AdénBlat —t, +t, =1+2=%=Jh50ph.
Bai 6:

S& A duoc chia thanh 3 s6 ti 1é theo

ouha

3.
4"

(J'Ill\)

. Biét rang téng cac binh phuong ctia 3
s& d6 bang 24309. Tinh s A.
Loi giai

Goi ba s can tim ti 1é v6i [an lwot 1a x,y,z

01Hv
-blcn
ouﬂa

_ X Y _ 2

= = =
24 45 10

Taco x> +y® +2> =24309va = =

Alw|<
ok |N

O N | X

Ap dung tinh chat ddy ti s6 bang nhau ta co

X Yy _z_ X _y _z _ X+4y+zr

24 45 10 242 45° 102 242 + 452 107

. X y z N ~ N
T — === —ruy rax,y,zcung dau, do va
24 a5 10 Y raXyzeung Y

X 12 —72
y 135 —135
z 30 -30

Bai 7:

Tim hai s6 khéc 0 biét rang tong, hiéu va tich cta ching ti 1é véi 4;1;45
Lai giai

Goi2sGcantimlaxvay(xy =0vax >y).

Theo bairataco 1Y X =¥ _ XY
4 1 45

Ap dung tinh chat day ti s bang nhau ta c6

X+Yy X—=y X+y+x—-y X

- = =— (2

4 1 5 5 @

X+Y _X—-y _ X+y-X+y % 3)
4 1 4 3
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N N 2X 2y Xy 18x 30y xy
T (1); (2QvaB)suyra —=-">="2=>"="2="=
(1) (@) va (3) suy 5 3 45 45 45 45

=18x = 30y = xy =>x = 30,y = 18(x;y = 0)

Bai 8:
~ PN A LA = 5 = A M A? 2 A A Y 83 2 A o - 2
Tim 3 phan so6 toi gina biét rang tong cua ba phan sé bang 15%’ ttr SO cua chdng ti
A A r \ XN , ) 1A . . 111
Ié thuan vai 5;7;11, con mau so caa chung ti Ié nghich véi Z;g;g

Loi giai
Goi tr sO ctia phan sd th nhét, thit hai, thit ba [an luot 12 x,y,z .
Va mau sd ctia phan s& thit nhat, thi hai, thit ba lan luot la a,b,c .

Vi ti s ctia chting ti 1& thuan vdéi 57,11, cOn mau s6 ctia chung ti 1& nghich véi

'x_5m

x_71_12 x_1_z2_ a 4'n

L1l enls 7 1liagstls 7 1 _ly_7m
456 a_b_c gzgzg:n b 5n
4 5 6 4 5 6 z_1UUm

c 6 n

X 'y z 83 5m 7m 11 m 83
Z4lif -5 hay > — 4. — 4+ —=15——
a b ¢ 120 y4n+5n+6n 120
m 7
= —=—
n 2
Khido X -2 ¥y _8z_ 177
a 8 b 10 c 12
Vay ba phan s& d6 1a =2, 42 7
8 10 12
Bai 9:
Mot cong trreong san 1ap mat bang du dinh chia s& d4t cho ba doi I, I1, 111 ti 18 v6i 7
6;5. Nhung sau do6 vi s6 nguoi cua cac doi thay doi nén da phan chia lai s6 dat cho
ba doi I, Il, 1l ti lé 6;5;4. Nhuw vay c6 mot doi lam nhiéu viéc hon so véi ban dw

dinh la 6m® dat. Tinh tong s6 dat da phan chia cho cac doi.
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Loi giai
Goi tong s6 dat da phan cho cac doi 1a x(m®) diéu kién x > 0
SO dat du dinh chia choba doi I, I, Il Ian lwot la a, b, c. Diéu kién a,b,c > 0

Tacég:g:g a+b+c x:aZY_x;b 6xC 5% (1)
7 6 5 18 18 18 18 18

SO dat sau d6 chia dai choba d6i L II, Il [an lwot la a';b';c' . Diéu kién a'b',c' >0
a' b' c¢' a+b'+c' x 5x . 4x
— Y =" =a

Taco) - =— === ar=Xp_ XX (g
6 5 4 15 15 15 15" 15
Sosanh (1) va(2)tacda <a';b =b';c >c¢' nén ddi I nhan nhiéu hon lic dau.
Via—a' =6 hay7—x—6—X=6:»l=4:»x=3eo
15 90
Vay tong s6 dat d& phan chia cho céc d6i 1a 360m° dat.

Bai 10:

Mot con 8¢ sén bo 1én mot than cay thang ding. Gio thi nhat nd bo dwoc % do dai
than cay, gid thi hai n6 bo dwoc bing % doan d4 bo, gid thi ba né bo dwoc bing %
doan d4 bo, gio tht tw né bd duwoc bang % doan da bo, ... va gio thi chin n6 bo

dwoc bang % doan da bo. Hoi sau 9 gio con 6c sén bo dwoc bao nhiéu phan do dai

cua than cay?

Loi giai

Goi i la quéng duong con 6¢ sén bo theo gio, | 1a tdng do dai than cay con 6¢ sén
déa bo.
Ta co:
i—1 ===
' 5
. 11 1 1 1 3
L=—c=—=l=-+—=—

52 10 5 10 10
. 31 1 3 1 4
j=—=—=l=—4—=—

10 3 10 10 10 10
41 1 4 1 5
= =—=l=—ft —=—

10 4 10 10 10 10
i —i l—i i+i_
° 109 10 10 10
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Vay sau 9 gio, con 0 sén da bo dwoc hét than cay.

Bai 11;
Ba I16p 7 6 truong K ¢ tong 147 hoc sinh. Néu dua % s6 hoc sinh 16p 7A, % s hoc

sinh 16p 7B, % 56 hoc sinh 16p 7C di thi hoc sinh giodi cap huyén, thi s6 hoc sinh con
lai ctia ba 16p bang nhau. Tinh s& hoc sinh ctia mdi 16p 7 & trieong K.
Loi giai
Goi x lasd hocsinh 16p 7A; y 1as6 hoc sinh 16p 7B; z 1a sd hoc sinh 16p 7C
(O <XY,Z < 147)

Vi dua % 58 hoc sinh 16p 7A, % 58 hoc sinh 16p 7B, % 58 hoc sinh 16p 7C di thi hoc

sinh gioi cdp huyén, thi s& hoc sinh con lai cua ba 16p bﬁng nhau nén:

x—1x=y—1y:z—lz¢>gx:§y=iz@izl i:XHJFZ:MJ:%
3 4 > 38 4 5 3 4 5 3.4 5 4
2 3 4 2 3 4 12

gx:36<:>x:54

3
:>«%y:36<:>y:48

4

gz:36<:>z:45

Vay s0 hoc sinh 16p 7A 1& 54 ; hoc sinh 16p 7B 1& 48 hoc sinh 16p 7C 1a 45
Bai 12:
Ba I6p 7A,7B,7C cua mot treong mua ung ho 420 gbi tam tir thién. Biét s6 gdi tam
cua I6p 7A 7B ti 1€ vbi 2;3, s6 gdi tam cua l6p 7B,7C ti lé v6i 4;5. Tinh s6 go6i tam
ma modi I6p 7A, 7B, 7C da mua ung ho?

Loi giai
Goi S0 gdi tim ma moi I6p 7A,7B,7C da muatng ho la a,b,c (don vi: goi tam, diéu
Kién x ¢ N*)
Ba I6p 7A,7B,7C cua treong mua tng hd 420 goi tam tie thién nén ta co
a+b+c=420.
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Bict s6 goi tam cua lop 7A 78 6 Ié v6i 2.3 nén 2 = % -2 1b—2 s§ g6i tim cua 16p
B7ctilevei 45nen 2S5 D - € quyrad o _C
4 5 12 15 8 12 15

Ap dung tinh chat ctia day ti s& bang nhau, ta co:
a_b _ ¢ _a+b+c _420_12
8 12 15 8+12+15 35

Suy ra a =8.12 = 96,b =12.12 = 144,c = 15.12 = 180

Dai chidu diéu kién ta tim dwoc s6 goi tim ma mdi I16p 7A,7B,7C d&& mua tng ho lan
lwot 1a 96; 144;180 goi.
Bai 13:
Trong dot phong chdng dich viém dwong hé hap cap do virut Covid- 19 gay ra, hoc
sinh ba khdi 6; 7; 8 cia mot truong THCS da quyén gép duoc tong cdong 1580 khau
trang y t&. Biét rang s6 khau trang y t& cua khdi 6 va khdi 7 ti 1& nghich voi % va %;
s khau trang y té caa khai 7 va khdi 8 ti 1é thuan véi 7 va 6. Tinh s6 khau trang y té
quyén gép duoc caa moi khai.

Loi giai
Goi s6 khau trang y té quyén gop dugc cua khai 6; 7; 8 lan luot 1a x;y;z

(x;y;z e N*;x;y;2 < 1580)

Theo dé bai ta co:

Ap dung tinh chat day ti s& bang nhau ta c6:

X y z  X+y+z 1580

=L == = = 20
14 35 30 14+35+30 79

X =280
= {y = 700
z =600

Vay s6 khiu trang y té€ quyén gop duoc cua khdi 6; 7; 8 [an lwot 1a 280;700;600 chiéc.
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CHUYEN PE 5: TIM GIA TRI CHUA BIET
A. Kién thtc

Toan tim x la mot trong cac cha dé thwong gap trong cac ki thi HSG. D€ giai toan
tim x hoc sinh phai cé ki nang cong, trir, nhan, chia cac phan sg, lay thira d€ giap
cho viéc bién d6i dwa dang thic chita x vé dang Ax =B tir d6 suy ra duoc
x=B:A

Bai toan tim x d6i khi con két hop phép tinh tdng cac sd, tong cac phan sg, tong cac
tich,tdng céc liiy thira theo quy luat nén hoc sinh can nam viing va luyén that chac
cac bai toan tinh tong theo quy luat.

B. Bai tap va cac dang toan

Dang 1: Tim x thong thuwong

Bai 1: Tim x, biét

2 1 1 3 1] 1 2
a) (X——|i1l-4+—-—=— b) I2x = =|+= ==
) 3] 372 2 ) 6l 7273
Loi giai
a) Taco x—g :11+1:§:>(x—g):1£:1:>x—3:£:>x:2
3 3 2 2 3 3 3 3
Vay x =2
b)Taco x-S+ 12 L1
6 3 6| 6
1 1 1

-THL:2X —====Xx==
6 6 3

-TH2: 2x—1:—1:>x:0
6 6

Vay x € {0;%}

Bai 2: Tim x, biét
Tim x, biét 7—-5.x —2) =3 +2.(4 —x)

Loi giai
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Ta c6: 7-5.x—-2)=3+2.(4—x)=7-52-5(-2)=3+24+2(X)=7-5+10 =
3+8—2x

—5x+2x =3+48-7-10= -3 =-6=x=2

Vay x =2.

Bai 3: Tim x, biét

o &3, 3 5-% 1 by 2_2_24 |1,
3 2 6 3 3x 12 5 |Xx
Loi giai
x-3 -3 5-3 1 M—6+(-9) 5_3_2
a) === =
3 2 6 3 6 6
18
:>4x—15:3—3x:>7x:18:>x:7
N 18
Vay x = —
ay 7
2 3 4 7 2 1 4 7 2 7 4 1 23 61
b) ———=——|—=-2 — = 2= — ==+ 42— ==
)3x 12 5 [x ] X 4 5 xJr 3x+x 5+4+ 3x 20
460 460
X = X =
61 183
N 460
Vay x = —
4 183
Bai 4: Tim x, biét
a) 1 +__2§_§: > b)ix+155x—203x:16
x—1 31(4 5 2 —2x 17 17 17
Loi giai
o L ,3_ 5 1. s 3 7 _-3
x—1 10 2-2x x-1 2(x—1) 10 2(x—1) 10
:>2(x—1):—E:>x—1:_—35:>x:_—32
3 3 3
b) ix +155x—20£x:16:> i+15E—20£x:16:>—4)(:16:>x:—4
17 17 17 17 17 17
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Bai 5: Tim s& tw nhién x biét: (19% +22.3°):14 = (11— 6
Lai giai
(19x n 22.32) 114 = (11— 6)2 — 10x + 198 = 350

= 19x =152 =x =18

Vay x =8
Bai 6° Tim x biét: g.x _ 7OE: 131313 n 131313 n 131313 n 131313 _
3 11 151515 353535 636363 999999
Loi giai
.. 2 10 (131313 131313 131313 131313
Taco: =x —70=—: + + + = -
3 11 (151515 353535 636363 999999
2 780 (13 13 13 13 2 780 (13| 2 2 2 2
E _X—-— | —F—+—+—|=bh.eX——!|—|—+—+—+—||= 5.
3 11 15+35+63+99] 3 11 2[35 57 7.9 9.11]
2, o811 1y 5.2 780138 .2 _45_ &
3 11 |23 11 3 11 2 33 3
= gx =40.
3
< X =60.
Vay x = 60.

Bai 7: Tim x, biét
a) (7x —11) =2°5° +200

b) x—1+x—1+x—1+x—l+x—l+x—l_5
12 20 30 42 56 72 9

Loi giai
4. 8 5 2 8 3
a) Taco: (7x —11) = 2°5° +200 = (7x —11) = 32.25 + 200 = 1000 = 10

=7X—-11=10=7Xx =21=x =3

1 _n+l-n_1 1
nn+1) (n+1n n n+l

b) Ta cha y: (nen)

Ta di xét tong sau

@ Chuyén d&é 6: Tim gié tri chua biét
@
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1,1,1,1, 1,1 1 1, 1, 1,61 1
e e e e o T A e e
12 20 30 4 '56 72 34 45 56 67 7.8 89

111111 1.1 2
6 7 7 8 8 9 3 9 9

11,1111
3 4 4 5 5 6

Phuong trinh da cho & (x — 1)| =+ 4 S+ o+ = Do (x—1).2

SX-1=8x=9

Vay x =9

Dang 2: Pua bai toan vé dang tich bang 0

Bai 1: Tim x, biét

x+1 x+2 x+3 Xx+4 X+5 X+6

Tim x , biét =
2008 + 2007 + 2006 2005 + 2004 + 2003
Loi giai
Tacé'x+1 X+2 X+3 X+4 X+5 X+6
" 2008 2007 2006 2005 2004 2003
X +1 X+ 2 X+ 3 X+ 4 X+5 X +6
& 1 1 1| = 1+ +1{+ +1
2008 * 2007 * ]+ 2006 * ] [2005 * ] [2004 ] [2003 ]
X -+ 2009 +X +2009+x + 2009 X + 2009 X + 2009 X + 2009 _ 0
2008 2007 2006 2005 2004 2003
(:»(x+2009)1+1+1—1—1—1:0
2008 2007 2006 2005 2004 2003
& X = —2009

Bai 2: Tim x, biét

29—-x 27—-x 25—-x 23—x 21-—X

a =-5
)21+23+25+27+29
b)x—10+x—14+x—5+x—148:0
30 43 95 8
Loi giai
a) 29—x+27—x+25—x+23—x+21—x:_5

21 23 25 27 29

@ Chuyén d&é 6: Tim gié tri chua biét
@
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:>[29_X +1]+[272;X +1]+[25_X +1]+[23_X +1]+[21_X +1]:o

21 25 27 29
:>50—x+50—x+50—x+50—x+50—x_0
21 23 25 27 29
1 1 1 1 1
= (50—x)| ==+ =+ -+ =+—-|=0
21 23 25 27 29
=X =50
Vay x =50
X—10 x-14 x-5 x-148
b =0
) 30 + 43 + 95 + 8
X —10 X —14 X —5 X —148
= -3 -2 -1 6|=0
R M e B - B e el

:>x—100+x—100+x—100+x—100_
30 43 95 8

0

1 1 1 1
= (x —=100)|—+ —+—+4+—=| = 0= x =100.
( >[30 43 95 8]

Bai 3: Tim x, biét

a) x—5+x—4+x—3:x—100+x—101+x—102
100 101 102 5 4 3

Loi giai

X —95 x—4+x—3_x—100+x—101+x—102
100 101 102 5 4 3

X—5 X —4 X—3 X — 100 X —101 X —102
= -1 -1 —1|= -1 -1 -1
R e R e I e s
:>x—105+x—105+x—105_x—105+x—105+x—105

100 101 102 5 4 3

=Xx—-105=0=x =105

x—2+x—1_x—4+x—3
7 8 5 6

@ Chuyén d&é 6: Tim gié tri chua biét
@
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=X-9=0=>x=9

Bai 4: Tim x, biét

X+1 x+2 x+3 x+4 x+5 x+6
) 94 + 93 + 92 91 90 89
b) 2x + 19 _»2x +17 22X +7 __2x +5
21 23 33 35
Loi giai
X+1 xXx+2 x+3 x+4 x+5 x+6
a + = + +
) 94 + 93 92 91 90 89
x+1 X+ 2 X +3 X +4 X+5 X +6
= 1 1 1= +1|+ +1|+ +1
94 T 93 * ]_k[ 94 * ] [ 91 ] [ 90 89

X+9 x+4+9 x+95 x+9 x+95 x+95
e s
94 * 93 + 92 91 + 90 + 89

=X+95=0=x=-95
2X+19 2x+17  2X+7 2X+3

b)
21 23 33 35
2x+19 | (2417 ) [2x+7 1_2x+5+1
Tl 23 33 35
X440 2 +40 2x+40 %440, 0 0 o
21 35 33 23

Bai 5: Tim x, biét

x—1+x—2+x—3:x—4+x—5+x—6
59 58 57 56 55 54

a)

X+1 X+2 x+3 x+4
+ n + _ + n +

b
) 15 14 13 12

Loi giai

@ Chuyén d&é 6: Tim gié tri chua biét
@
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X—6
56 54

N X_1—1+ x—2_1Jr x—3_1 _ x—4_1Jr X—5
59 58 57 56 55

:>x—60+x—60+x—602x—60+x—60+x—60

X —4

59 58 57 56 55 54
=Xx-60=0=x=60
b)x+1+x+2:x+3+x+4

15 14 13 12
N x+1Jrl n x+2Jrl _ x+3Jrl n x+4Jrl

15 14 13 12
:>x+16+x+16:x+16+x+16

15 14 13 12
=X+16=0=x =-16
Vay x =—16
Bai 6: Tim x, biét

X—5 x—-15 x-—-1990 x —1980
a) = +

1990 1980 5 15
b)x—l X—3 X—=5 Xx-—7

2015 2013 2011 2009

Loi giai

X—5 x—-15 x—-1990 x —1980
a) = +

1990 1980 5 15
L [x=5 g (x=15 | (31990 ) [x-1980

1990 1980 5 15

x—1995 x—1995 x —1995 n X —1995

1990 1980 5 15

=X —1995 =0 = x = 1995

b)x—l X—3 X—=5 Xx-—7
2015 2013 2011 2009

N X_1—1+ x—3_1 _ x—5_1Jr x—7_1
2015 2013 2011 2009

Chuyén dé 6: Tim gia tri chwa biét
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X — 2016
2015

X — 2016
2009

x —2016 x —2016
2013 2011

Vay x = 2016
Bai 7: Tim x, biét

X +1
i +

X +1
+
10

XxX+1 x+1
+ _ + n
11

12 13

X +1
14

a)

315 —x +_313——X +_311——X +_309——X:

b
) 101 103 105 107

—4

Loi giai

x+1Jr
10

X +1
a +
11

x+1 x+1
12 13

Jrx+1
14

12 13

315 —x +_313——X +_311——X +_309——X::
101 103 105 107

L1l 31.3—x+1+311—-x_k
103 105

+416—X+416—X
103 105

—4

N

b)

315 —x
101

416 —x
=
101

416 —
4 X
107

Vay x = 416
Bai 8: Tim x, biét

X —1
2009

X —4
2006

X—2 X-—3

a) =
2008 2007

59 -x 57—-x 55-—x
+ +

53 —x
+ +
41 43 45

b) 47

Loi giai
X —1
2009

x—2_x—3 X—4

2008 2007 2006
1+—X_2—1=:X_3—
2008 2007

x —2010 x —2010
2008 2007

a)

1Jr_x—4_
2006

X — 2010

2006

X -1
:> I
[2009
X — 2010
2009

=X

309 —x

—2016 =0 = x = 2016

- _ = ]:O¢x+1:0$x:—1

107

+1-0

=0=416—-x=0=x =416

:

Ch.

Chuyén dé 6: Tim gia tri chwa biét
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=X —-2010=0=x = 2010

59 -x 57—-x 55—-x 53—-x 5l1-x
+ +

b =-5
) 41 43 45 + 47 + 49
N 59—xJrl n 57—xJrl n 55—xJrl n 53—xJrl n 51—xle _0
41 43 45 47 49
100—x 100—x 100—x 100—x 100 —x
= =0=100—-x =0=x =100
41+43+45+47+49
Vay x =100
Bai 9: Tim x biét: 148 — x +169_X +186_X +199_X =10
25 23 21 19
Loi giai
Ta co:
148—x+169—x+186—x+199—x:10
25 23 21 19
- 148—x_1 n 169—x_2 n 186—x_3 n 199—x_4 _0
25 23 21 19

1 1 1 1
&S (123 —X)|—+—+—+—|=0&123—x =0 x=123=S =123
( )[25 23 21 19] { }

Bai 10:

N  X—1 X—2 X—-3 x-4
Tim x biét + — =
2013 2012 2011 2010

Loi giai

1

Ta co @X_1—1+X_2—1:—X_4—1 X=38 _
2013 2012 2010 2011

x —2014 ~x —2014 x —2014 x —2014

2013 2012 2010 2011

@(x—2014)[ ! + L L L

— — =0 x=2014
2013 2012 2010 2011

Vay x = 2014
Bai 11:

@ Chuyén d&é 6: Tim gié tri chua biét
@
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/e

1 1 1 1

e R M S e M R [ R

Loi giai
Diéu kién: x = —4;x = —5Xx = —6,X = —7

B [ M [ M e

1 1 1 1 1 1 1 1 1 1
<~

x+4 x+7 18

X+4 X+5 X+5 X+6 x+6 x+7 18

X =-13

@18(x +7)—18(x+4):(x+7)(x +4)<:>(x +13)(x—2)=0<:> 2

Vay x € {—13;2}

Bai 12:
N AL, 2 4 6 =
Tim x biét: 2kt 9) - (x+4)(x +8) " (x+8)(x +14) (x+2)(x +14)
Loi giai
Ta co: . -

(x +2)(x +4) - (x+4)(x +8) " (x+8)(x +14) (x+2)(x +14)

1 1
:> —
X+2 XxX+4

+[ 11 ]+[ 11 ]_ X

X+4 X+8] [Xx+8 x-+14 _(x+2)(x+14)

= 1 — 1 = X = 12 = X =x =12
X+2 x+14 (x+2)(x+14) (x+2)(x+14) (x+2)(x+14)

Vay x =12
Bai 13:
. e X—241 x—-220 x—195 x —166
Tim x biét; =10
+ 19 * 21 + 23
Loi giai

Ta co:

10

x—241+x—220+x—195+x—166_
17 19 21 23

Chuyén d& 6: Tim gia tri chua biét
O
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L X241 X220 , x-195 . x-166 , .
17 19 21 23
L X—28 X258 X258 X258
17 19 21 23
1 1 1 1
S (X —258)|—+—+—+—|=0«x =258
prozst) L+ v k2]
Vay x =258
Bé1i14:T‘|mxbié’t:x_ler_erx_3 ..... +&:2012
2012 2011 2010 1
Loi giai
Phuong trinh d& cho twong duong véi:
X -1 X — 2012 X—3 X — 2012
-1+ -1+ —1+..... +——-1+2012 = 2012
2012 2011 2010 1
@X—2013 X—2013+X—2013+ +X—2013_0
2012 2011 2010 7 1 n
@(x—zms) !, i oax =203
2012 2011 2010 1
Vay x = 2013

@ Chuyén d&é 6: Tim gié tri chua biét
@
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Dang 3: St dung tinh chat vé lay thtra

Bai 1: HSG Cam Giang, nam hoc 2018 - 2019

Tim x , bidt 2 + 522 =
32

Loi giai
Taco: 2 45242 = % (Véixez )

X X 2
2*‘1+5.2X‘2:%:2?+5.§—2:27—5:2x(%+2%)=215¢? :27—5.27¢2X =2%=x=-3

Vay x =-3.
Bai 2: HSG Nghi Loc, nam hoc 2020 - 2021
Tim céc sd nguyén x , biét 5™ + 572 =126

Loi giai
A Ex+1 X—2 X 5X X 1
Taco 57 457 =126 & 55 + 5 =126 = 5.6+ ) = 126
@SX.%:QG@SX =255 =5 o x=2
Vay x = 2.
Bai 3: Tim x biét
a) (3x — 1)10 = (3x — 1)20 b) x (6 — x)zoo3 = (6 — x)zoo3

C) 5* + 5" =650

Loi giai
a) (3x—1>10:(3x—1>20:>(3x—1>20—(3x—1>10:0
0 " 3 -1=0 w1
:(3x—1) (3x—1) —1]_0: (3x—1)10:1j 3x—31:il

@ Chuyén d&é 6: Tim gié tri chua biét
@
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Vay x € {—1;%;1}

b) X(6_X)2003 _ (6_X)2003 = X(G_X)ZOOS _(6_)()2003 _ 0

6—x=0
x—1:O:>

X=26

:>(6—x)2003(x—1):0:> « =1

Vay x € {1; 6}
C) 5 +5.5° =650 = 5 (1+25) =650 = 5" =25 =5 =5 = x =2
Vay x =2
Bai 4: Tim x biét 3% —2.3%" = 567
Loi giai
Taco 3*° — 2.3 = 567 = 37.27 — 2.3%.3 = 567 = 3".(27 —6) = 567
= 3%21=567 = 3* =567:21 = 3* =3°
Vay 3x =3 = x =1.
Bai 5: Tim x biét 5 ° —2.52 =53,
Loi giai
Taco 5% ' —25 =53 55" ' =53 425 =5" =53 +2);»52**3 =5%=2x—3=3

=2X =3+3=2X =6=X =3

Vay x =3
Bai 6: Tim x bidt 2% + 5207 —

32

Loi giai
Taco 28t +5.2¢2 :l:>2X‘1 1+§ :l:>2x‘1.zzl:> <t :L:Z“‘ =X =-3
32 2|~ 32 2 32 16

Vay x = -3
Bai 7: Tim x biét
a) (x —7) " - (x—7)"" =0 b) 2°23*L5* = 10800

@ Chuyén d&é 6: Tim gié tri chua biét
@
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4

¢) (2x —15) = (2x —15)

Loi giai
a, Taco:

X X X XxX—7=0 X =7
A e N o e LR R
b) 24231 5% = 10800 = 2*.4.3".3.5" = 10800 => 2*.3"5" = % =900
:»(2.3.5)X =900 = 30* =900 = 30% = X =2
¢) (2x —15) = (2x —15) = (2x —15) —(2x —15) =0

15
3 2 2X—-15=0 X = —
= (2x —15) |(2x —15) —1]:0;» oy 15— 41 Xe{%s}
Vay x € {%;7;8}
Bai 8: Tim x,n biét
a) (x —5) =(1-3x) b) x* +x =0 c) 33" =3’
Loi giai
Xx -5=1-3x [4x=6 _3
a) (X—S)Z:(1—3X)2: R izgz
b)x2+x:0:>x(x+1):0:>i:fzoéizgl
)33 =3 =3 =3:3=3=n=3
Bai 9: Tim x biét
a) (4x —3) = (4x — 3 b) (x —1)' =125 C) 272 — 2" = 96
Loi giai

4

a) (4x — 3)4 = (4x —3)2 = (4x —3) (4x —3)2 =0

Chuyén d& 6: Tim gia tri chua biét
O
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4 -3=0

2
= (4x 3] A —3 =41

(4x—3)2—1]:0:>

b) (x ~1) =125= (x ~1) =5 = x -1=5=x=6
C) 2" -2 =96 =27 -2 =96=2"(4-1)=96=2"=32=2"=>x =5

Vay x =5
Bai 10: Tim x,n biét

2 1 1 1
a) (9x?—1 X—=[=0 b) =.3'.3" =3'. c) =.27" =23"
)( )+ 3 )9 )9
Loi giai
. i L I —-1=0
~ 2 A? 2 i
a) Vi (9x —1)zo,x—§zo,de(9x —1) +x—§‘_0:> x—l‘zo
3
(il
= 13:>x:l
X == 8
3
1 4 An 7 n1 7 .04 3 n 3 n2 5
b) 5.3.3 =3 :>3.§:3 13F=3=3"=3.3=3
c)l.27”:3”:> 3 :£:> 1 :i:>n:
9 27" 9 3 3?
Bai 11: Tim x,n biét
a) 3! + 5.3 =486 b) x* =x; c) (22 :4).2" =4

Loi giai

8) 3! +53 " =486 =3"'(1+5)=486=3""=81=3" =x-1=4=x=5

X =
200 199 4\ _
b) x _x:>x(x 1)—0:>X:1

C)(2°:4)2" =4=2"=4=2=n=2

@ Chuyén d&é 6: Tim gié tri chua biét
@
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Bai 12: Tim x,n biét
a) (x —1f "= (x — 1" b) 5" + 5" = 650 c) 2008" =1
Loi giai

) (1 = (=1 = (- | x- 1 -1 0=

b) 5“+5“+2:650:>5“(1+52):650:>5“:25:52:>n:2

C) 2008" = 1= 2008" =1 =2008° = n =0

Bai 13: Tim x,n biét
1 2000 2008
a) =.2" +4.2" =95 b) [X _ 5] _ [X _ 5]
2 3
Loi giai

a) %.2“ +42" =95 = 2" [% + 4] =95 = 2“.% =95" =219 =95" = 2" =5 (Vo ly)

2000 2008 2000 8 X —-5=0
b) [X—s] :[1—5] ;»[X—s] [1—5] 1=0=|3
3 X 3 3 Y e_ .
3
Bai 14: Tim x,n biét
a) 32 ".16" = 1024 b) 313" +5.3"" =162; c) 232" =128
Loi giai
a) 327".16" =1024 = 2752 = 1024 = 2" =2° = n = —10
b) 313" +53"! =162 = 3" + 53" = 162
=3"%6=162=3"=27=3=n-1=3=n=4
C) 273 2" =128 =22 =128=2" =2n+3=7=n=2
Bai 15: Tim x,n biét
a) 47 + 4 = 1040 b) (2x —1) = -8; 0) (x — 1" = (x —1 "

Chuyén d& 6: Tim gia tri chua biét
O



BOI DUONG HOC SINH GIOI MON TOAN 7

Loi giai
X—2 x+1 __ x—2 X—=2 43 __
a) 477 + 4 =1040 = 47 + 45°.4° = 1040

= 4265=1040=>4"2=16=4"=>x—-2=2=x=4

b) (2x ~1) = 8= (x~1) = (2] > 2x ~1=-2=x :—%.

X+2
o) (x 1 = (x =1 = (x 1 (-1 ~1] =0 (: :3 ;11
Bai 16: Tim x,n biét
a) 212" +4.2" =9.2° b) 3" +53" =162

Loi giai
a) 272" 442" =9.2° = 2" [% + 4] =92 = 2”.% =92°=2""=2=n=
b) 3" +531'=162=3""6=162=3"'"=27=3*=>n=4
Bai 17: Tim x,y biét
a) 10* :5 =20 b)‘x—5‘+x—8:6(x>5)
c) 213 =12
Loi giai
a) 10 : 5 =20 = 10" =20".5" =100" =10% =x =2y

b)Vix>5¢‘x—5‘:x—5.Khidétacc’):x—5+x—8:6:>2x:19:>x:%

X—1=0
C) 23 =223 =22 2N =3 :F =21 =3 = {y c_0 XY -1
Bai 18: Tim x, biét
6 8 7 112 292
a) (x =2} =(x -2 b) Zx +|—=| =|&2| —x =v?
) (x-2f = —2) ) Toe| 5] (5] x -y

Loi giai

@ Chuyén d&é 6: Tim gié tri chua biét
@
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X—2=0

a) (x—2)6:(x—2)8:>(x—2)6 K2 41

(x—2)2—1]:0:>

Thayv?aotaduocyz:Z.§+E:Z+E:@:>y:i§.
32 144 2 144 144 12

Bai 19:
R o X2 yz 72 X2+y2+22
Tim x,y,z biet —+2-4+=—=2" "~~~

y 2 3 4 5

Loi giai

2 2 2 2 2 2 2 2 2 2 2 2
TaC6L+y_+L:u¢L_X_+y__y_+L_L:0

2 3 4 5 2 5 3 5 4 5

3 2,2, 1,
= —X — —2°=0=>x=y=z=0.
10 +15y +20 y

Vay x =y =z = 0.

Bai 20:
X+2 X+1 X 2X 2x+1 2x+3
Timxbié’t7 + 7T+ 7 :5 +5%" +5
57 131
Loi giai
X+2 X+1 X 2X 2xX+1 2x+3
Tacc’>7 + T+ 7 :5 + 5% +5
57 131
7 (49+7+1) 57 (1+5+125)
= = =7 =25 =x=0
57 131
Vay x = 0.
Bai 21:
12005

Tim x biét (23) X +2005°x = 994 — 15 : 3 4+ 1%
Loi giai
12005

Ta co: (23) X +2005°x =994 —15:3+ 1% = 8x +x =990 = 9x = 990 = x = 110

Vay x = 110.

Chuyén d& 6: Tim gia tri chua biét
O
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Bai 22:
Tim s6 nguyén x biét: 2* 4+ 2x* 4 252 ... 4 X215 _ 2010 _ g

Loi giai

TacO: 2¢ 4 XL 4 2XF2 ... 4 x5 _ 2019 g

<=>2"(1+2+22+___+22015):22019_23

o .(22016 —1) — 23 (22016 —1) 2= ox=23

Vay x = 3.
1x 1x+4
Bai 23: Tim x biét |=| +|=| =17
2 2
Loi giai
AN 1 1) (1) 1) (1
Taco |=| +|=| =17<|=| +|2| |2 =217 (2| | = +1]=17
G <[ =) B e[

Bai 24: Tim m,n thoa man (—7x4ym).(—5x”y4) = 35x°%y"®
Lai giai

Taco (—7X4ym).(—5x”y4) — 35x%y % = 35Xy = 35Xy = { {

m+4-=15"n=5
Bai 25: Tim x,y nguyén, biét 2012* 4" % 32 _ guoe

Loi giai
Ta co 2012 1Y 1 gme _ g

= 2012" Y13 = 392 o 9012 T m 1 o k1 +y? ~1=0

= ‘x —1‘ +y’=1= 1‘;2_1‘ =0 hoac ﬂ;;l‘oz !

Chuyén d& 6: Tim gia tri chua biét
O
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Bai 26:
5 5 5 5 5 5 5 5 5 5
Timx,bié’t4 4;4 4;4 Jg4 _6 +6 +65+65+6 +6 _ g
3+3+3 2°4+2
Loi giai
5 5 5 5 5 5 5 5 5 5 5 5
Tacc’>4 +4°4+4+4 6 +6"+6"+6>+6"+6 :8X:>4'4 6.6:23X

P43 43 25 128 3.3° 2.2°

5
:>[2—4] -%4:23X:>45.4:23X:>46:23X:>3x:6:>x:2

6
Vay x =2
Bai 27: Tim x, biét [3x —2[.7%% = 2.7 1
2019°
Loi giai
Taco ‘3x —2“‘.72018 — 9 7% 1
2019°
[ax — 2|72 = 2. 7% o5 © 3¢ —2¢].7% = 2.7 & |ax —16] = 14
3X—16:14 3X:30 X:]_O
Tlax—16=-14 T|ax=2 T|x_2
3

Vay x € {10; %}

Bai 28:
Trong ba s§ ab,c c6 1 s6 duong, 1 s& am, va 1 s§ bang 0, Tim 3 s§ d6 biét
B=bo

Loi giai

L owy)

Xéta=0:>b2(b—c):O:>

bh>0

Chuyén d& 6: Tim gia tri chua biét
O
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Bai 29: Tim x,y biét: x(x —y) = % va y(x —y) — ;—g

Loi giai

3 3 1 -3 3 1
X =—:|+=|=+=; =— |t |=F—.
-3 vl

Bai 30:
Tim cac s6 nguyén dwong ab,c biét rang: a® —b® —c® = 3abc vaa’ =2(pb +c|
Loi giai
Via’=2(b+c) nén a® la 1s6 chan suy ra ab,c chdn, ma a,b,c nguyén duong nén
t
a®—b®—c®=3abc=a>bvaa>c >2a>b+c=4a>2b+c)=>4a>a’=a<4
Suyraa=2vab=c=1
Bai 31: Tim x € N biét: 3.(5" —~1)-2 =170
Loi giai
Taco: 3.(5' ~1)-2=70=3(5 -1)=72=5 -1=24=5 =255 x =5,
Vay x =5.
Bai 32:
Tim tét ca cac cdp s8 nguyén (x;y) thoa man: x* +x = 3 +1
Loi giai
Xét truong hop y =0 khi d6 x* +x =2 = x(x +1)=2=x = Lx = -2 Vay cip (x;y)
thoa man bai tond 1a (1,0);(—2:0)
Xét treong hop y > 0 khi d6
3 +1 chia 3 du 1 con x(x +1) la tich ctia hai s& nguyén lién ti€p nén chia hét

cho 3 hoac chia 3 du 2 nén khéng xay ra
Vay cip (x;y) thoala: (1,0);(—20)

@ Chuyén d&é 6: Tim gié tri chua biét
@




BOI DUONG HOC SINH GIOI MON TOAN 7

Bai 33: HSG Thanh Oai, nam hoc 2016 - 2017
Tim x, biét 327,16 = 2048 (x € Z)
L&i giai

Ta cod: 32°*.16° = 2048 (x € Z)

X X —-11
= L -16X:2”:>E :2“:>1 _|1 =x=-11
32" 32 2 2

Vay x =11

Bai 34: HSG Thai Thuy, nam hoc 2019 - 2020

Tim s6 tu nhién n, biét rang: 22" * 4 4"*2 = 264
Loi giai

Taco: 2" +4"% =264

= 2271 1 20D — 264

= 2" 22 =264

= 211 42"712° =264

= 2L (1 + 32) = 264

= 2" =8

:>22n—l:23
=2n-1=3
=2n=4
=n=2

Vay n =2

@ Chuyén d&é 6: Tim gié tri chua biét
@



BOI DUONG HOC SINH GIOI MON TOAN 7

Dang 4: Tim an dang phan thitc

Bai 1: HSG Quang Yén, nam hoc 2020-2021

Tim x,y biét rang: 2X;F3 _3y—-2 _ 2x+6y-1

6 5x
Loi giai
Dét2X+3:3y_2:2X+6y_1:k
3 6 5x
[ 3k-3
X =——
2x +3 =3k 6k22
= {3y —2 =06k =1y = ;
2X + 6y —1 = 5xk _ _
, k=3 c6k+2 k-3, )
2 3 2
Giéi(*)tacc')2.3k_3+66k+2—1=5M.k
2 3 2
2
@3k—3+12k+4—1:M
2_
@15k 15k—15k=0
& 15k? — 15k — 30k = 0
& 15k? — 45k =0
& 15k (k —3) =0
k=0
k=3
-3
X = —
Truong hop 1.k =0 = 22
YZE

@ Chuyén d&é 6: Tim gié tri chua biét
@



BOI DUONG HOC SINH GIOI MON TOAN 7

Treong hop 2.k =3 = 20

Bai 2: HSG Tam Dao, nam hoc 2021-2022

X+y Xy _Xx-—y
2019 2020 2021

Tim x,y biét:
Loi giai

X+y _ Xy _x-—y
2019 2020 2021
Ap dung tinh chat ddy ti s6 bang nhau, c6:
X+Y _X—y _X+y+Xx-y _ X

2019 2021 2019 + 2021 2020

Ta co:

Lai co: i:L@xy:x sy=1
2020 2020
Dodo: XY Xy _Xx+y=x+y & ¥y 1 _ ) theoticcuadaytiss
2019 2021 2019 — 2021 -2 -1 -1
bang nhau)
= ——=-1&x=-2020
2020

Vay x =—-2020y = —1
Bai 3: HSG Huyén Y Yén, nam hoc 2014-2015

1+ 3y :1+5y :1+7y
12 5x 4x

Tim x,y biét:

Loi giai

1+3y 145 1+7 1+7y—-1-°y 2y 1+%-1-3 %
~ Bx 4 44X -5  -x  5Bx—-12  5x—12

Ta co:

W W 5 10 xex—12ox=2
X 5x-12

Thay x = 2vao ti lé thac 14{23y = 1J5rsy taco
X

Chuyén d& 6: Tim gia tri chua biét
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1+3y 1+5y 1
= =10+30y =12 +60y =y = ——
12 10 o o=y 15

-1
Vay X =2y = —
ay y 15

Bai 4: HSG Huyén Triéu Son, nam hoc 2020-2021
2x—-1 3y—2 2x+3y—3
5 4x

Tim x,y,z biét:
Loi giai
Diéu kién x =0

Tir 2x—-1_ 3y—-2 2x+3y—-3_ 2x+3y—3

1
3 5 8 4x o

Truong hop 1: néu 2x +3y —3 =0
Nén 4x = 8 = x = 2 (thoa man)

f 21 -2 22-1 y-2 7
3 5 3 5 3

M

Vayx = 2y — %( thoa mén)
Truong hop 2: néu 2x +3y —3=0

Nén x = %;y = % (thoa man)

7 1 2
Vayx =25y =— hoac x = =;y ==
Yy y 3 : 2y 3

Bai 5: HSG Huyén Y Yén, nam hoc 2018-2019

. . X—1 x—-2 x—-3 x—4 x-5 x-6
Tim x,y biét: + =
2019 2018 2017 2016 2015 2014

Loi giai

,X=1 x—-2 x—-3 x—4 x-5 x-6
Ta co: + + = + +
2019 2018 2017 2016 2015 2014

@ Chuyén d&é 6: Tim gié tri chua biét
@
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= X__l_l + ﬂ_l + ﬂ_l — ﬂ_l + ﬂ_l + ﬂ_l
2019 2018 2017 | 2016 2015 2014
X — 2020 +X — 2020 +X —2020 _ x —2020 +x — 2020 +x — 2020
2019 2018 2017 2016 2015 2014

s (x —2020)| —— + L 1t 1 1 1]
2019 ' 2018 ' 2017 2016 2015 2014

Vi L L t 1t 1 = 0= x—2020=0= x = 2020
2019 2018 2017 2016 2015 2014
Vay x = 2020
Bai 6:
N G A A . ~ . X 5 3
Tim cdp s8 nguyén duong (x;y) thoa man: 1y 2
Loi giai
Taco X 23 xw=-20_3 = 2y —40 =12y =Xy —6y =20 =y.(x — 6) =20
4 y 2 4y 2

THL:y=1=x-6=20=x =26
Vay:y =1, x =26 (thoa man).
TH2.)y=20=x-6=1=x=7
Vay:y =20, x = 7 (thoa mén).
TH3y=2=x-6=10 = x =16
Vay:y =2, x =16(thdéa méan).
Thd:y =10=x -6=2 =x =8
Vay:y =10, x = 8(thoa man).
THS y=4=x-6=5 =>x=11
Vay:y =4, x =11(thoa man).
TH6y =5=x-6=4 = x =10
Vay: y =5, x =10(thoa man).
Bai 7:

1

Tim &t ca cac cip s§ nguyén duong (x;y ) thoa man: 1,1 o
Xy

Chuyén d& 6: Tim gia tri chua biét
O
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Loi giai

1 1 1 o XY 1

& Xy —617(X +y)=0 < xy —617x — 617y + 617> = 617°
X 'y 617 Xy 617 Y ( y) Y Y

& (x —617)(y — 617) = 617°

Vi x,y nguyén duong nén x — 617 vay — 617 lawée I6n hon —617 cua (617)

Do 617 la s6 nguyén td nén xay ra 3 treong hop:

X —617 = 617
{y — 617 = 617
X — 617 =1 x =y =1234
{y 617 — 6172 & |X = 618y = 381306
Y 617 — 6172 x = 381306;y = 618
y—617 =1

Vay tat ca cac cip (x;y) nguyén duong can tim la:
(1234:1234) , (618; 381306), (381306; 618)
Bai 8:
1 1

Tim nghiém nguyén dwong ctia phiong trinh % + 1 + oy 6

Loi giai
Ta co: (1)@6x+6y+1:xy@x(y—G)—G(y—G):37®(x—6)(y—6):37
Do vai trd ctia x,y binh ddng néntagiasex >y >1=x—-6>y—6> -5

A . . |X—6=37 X =43
Chi c6 mot treong hop la {y {

—6=1 " ly=17
Bai 9: Tim cac sd nguyén x,y thoa mna %X_)% :%
Loi giai
Tacc')2—X—E:£@2X_1:E:>(2x—1>.y:6
3 y 3 3y

@ Chuyén d&é 6: Tim gié tri chua biét
@
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Talaicod 2x —1 vay la cac s nguyén, ma 2x —1 la s nguyén lé

Ma U (6) = {-6;—3,—2—11,2,3,6} nén tac6 bang sau

2x —1 1 3 1 3
y 6 2 —6 -2
X 1 2 0 -1

Vay (xy)={(16).(0;-6

Ht2)

Dang 5: Phuong phap chan gia tri

Bai 1:
Tim s tw nhién x,y biét: 7(x —2004)" = 23—y’
Loi giai
Ti gia thiét ta thay 7(x — 2004)2 >0nén23—y* >0=y’ <23=yec {01234}

Ma 7 1a s8 nguyén t& nén 23 —y*i7 =y € {3:4}. Thay y vao ta tim duoc x

Bai 2:
Timcécs@'nguyéna,b,c::o,bié’t:E+9+E:E+E+9:a+b+c:3
b ¢c a ¢ b a
Loi giai
Taco 242,08, ¢ 0 o picoaa @ R 020 sy
b ¢c a ¢ b a b ¢ a c b a

S NI L R P LRI |
b b cC ¢ a a
b b b 1 1 1
:>a+ +c+a+ +c+a+ +C=9:>(a+b+c>—+—+—:9
b c a a b ¢
:>1+1+1—3 doabceznen1<11§11<1:>1+1+1<3:>a_b:c_1
a b b a b
Bai 3:

Chuyén dé 6: Tim gia tri chwa biét

Ch.
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- 4
Tim s§ nguyén x,y biét: 42 - 3ly — 3| = 4(2012 — x)
Loi giai
= 42 =3)y —3+4(2012-x)', Do 3y — 3> 0,vy € Z nén 4(2012 x|’ < 42

= (2012 — x)4 <11<2* = 2012 —-x =0 hodc 2012 —x = +1, Vi 2012 —x la s nguyén
nén

+ Néu 2012 —x =+1 suy ra x = 2011 hoic x = 2013 thi 38 = 3\y—3\ = \y —3\ :3—5
(loai)

+ NéU: 2012 —x =0 suy ra x =2012 va 42 =3y —3 =y —3 =14 nén y =17 hoic
y=-11

Bai 4:

Chting minh rang khong tim duoc hai s6 x,y nguyén duong sao khac nhau sao cho
1 1 1

Xy X-=y

Loi giai
Quy dong chéo ta duoc : (y —x)(x —y)=xy. Vix —y vay —x la hai s§ dgi nhau nén
VT <0,
Vanéu x,y nguyén duong thi VP > 0 suy ra mau thuan
Vay khong ton tai hai s6 x,y nguyén duvong

Bai 5:

Tim b ba s6 tw nhién khacOsaocho: L4+ -+ 4+ 1
a a+b a+b+c

Loi giai

. 1
V|1:1+ 1 + 1 <l+£+—=§:>a<3:>ae{l;2}
a a+b a+b+c a a a a

] 1 1 1 1 ]
TH1: Véia=1= + +1l1=1= + =0 (loai
b+1 b+c+1 b+1 b+c+1 (loai)
1 1 1

TH2: Véia=2= 1
b+2+b+C+2 2

Chuyén d& 6: Tim gia tri chua biét
O
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1 1 1 1 1 2

2 b+2 b+c+2 b+2 b+2 b+2

=>b+2<4=b<2=Db=1

Voibotthi ot 11 1. . 4
3 ¢c+3 2 c+3 6

Vay (ab,c)=(213)
Bai 6: Tim so ty nhién x théa man 3* + 4 =5
Loi giai
Vai x = 0,x =1 thay vao khéng théa man
+)x =2 thay vao ta duwoc 3 + 4> = 5°(luén dang). Vay x =2 théa man

g

+)x >2,tacod: ¥ +4* =5 =
) 5 5

Voi x > 2ta co:

X 2 X 2 X X 2 2
[g < g] ; % <[%] é[g] +[g] <[§] +[g} =1=x >2 (khéng thoa man)
Vay x =2
Bai 7:

Tim tat ca c4c s tw nhién a,b sao cho 2* +7 =p —5/+b—5
Loi giai
Nhan xét: véi x > 0 thi ‘x‘ +X =2X
V6i x < 0thi |x| +x = 0. Do dé [x| +x ludn Ia s& chdn véi moi x €
Ap dung nhan xét trén thi p — 5| +b — 5 las§ chdn voib -5 €7

Suy ra 2* +7 lasé chan = 2°1é <a =0
Khi d6 b -5 +b-5=8

Néub <5= —(b—5)+b—5=8 « 0= 8(ktm)
Néub >5=2(b—5)=8 < b =9(tm)

Vay (ab)=(09)

Bai 8:

Chuyén d& 6: Tim gia tri chua biét
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Choa—— 2 2,12 11 g 3, 7,728 22 1imss nguyeén x
17 9 31 17 31 7 15 7 15 3

sao cho A<§§ B
Loi giai

, .. —4
Tinh A taco: A:? vaB ==

Theo bai ra ta co: _?4 <
= —-4<x<6=x¢€ {—3;—2;—1;0;1;2;3;4;5;6}
Bai 9:
Tim s& nguyen x sao cho: (x* —1)(x* — 4)(x* - 7)(x* —10) < 0
Loi giai
Vi tich cua 4 s8 (xz —1),(x2 —4),(x2 —7),(x2 _10) la 1 s& am, nén phai c6 1 s& am
hoac 3 s6 am
Taco: x> —10 <x* -7 <x* —4 <x* —1, ta xét 2 trwong hop sau:
Trwong hop 1:
C6 1s6 am suy ra
X?—10<x*—7=x>-10<0<x’ -7=7<x’"<10=>x"=9=x =+3
Truong hop 2: C6 3 sd am va 1 s6 dwong;:
=>x’—4<0<x’*—1=1<x?<4 ,do x lasd nguyén nén khodng ton tai x
Vay x =43 las6 can tim
Bai 10:
Tim cac s6 nguyén x,y thoa man 6x* + 5y> = 74
Loi giai

Tw 6x2+5y2:74:>6x2§74:>x2§%

maxecz =x*¢ {0;1;4;9}

Mat khéc ta lai c6 x* +1=75—5x* —5y*:5 = x> =4 hodc x* =9

@ Chuyén d&é 6: Tim gié tri chua biét
@
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Véi x> = 4 =y?> =10 (loai) viy khdng la s nguyén

Véi x> =9=y> =4= (x;y) € {(3;2);(3;—2);(—3;2);(—3;—2)}

Dang 6: St dung céng thic tinh téng
Bai 1: HSG Yén Dinh, nam hoc 2021 - 2022

Tim x biet: 2+ 2 4 2 4., 2 200
"23 34 45 x(x+1) 2015
Loi giai
Tacc’)'i+i+i+...+ 2 —2013
"23 34 45 x(x +1) 2015
=2 =+ —F— -+ 1 _ 2013
3 3.4 45 x(x+1) 2015
:>2.l_1+1_£+£_£+...+1_ 1 —@
2 3 3 4 4 5 X X+1] 2015
1 1 2013 2 2013
=2 |=— =——=1- =—
2 x+1] 2015 X +1 2015
2 2013 2 2
= =1- = =
X +1 2015 ~x+1 2015
=X +1=2015=x =2014.
Vay x = 2014
Bai 2: HSG Viét Yén, ndm hoc 2020 - 2021
. w11 1 1 49
Tim x biét: —+ —+ —+ ...+ =_.
13 35 57 (2x_1)(2x +1) 99
Loi giai

@ Chuyén d&é 6: Tim gié tri chua biét
@
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1. 1.1 1 _4
13 35 57 (2x-1)(2x+1) 99
. 2 _ %8
13 35 57 7 (2x-1)(2x+1) 99
s 1 1 1,121, 1 1 _98
1 3 3 5 5 7 7 (2x_1) (2x+1) 99
1 9
2x+1 99
& 1 :1—%
2x +1 99
1 1 . .
& =—VIl=0nen 2x+1=99 < x =49
2x+1 99
Vay x = 49
Bai 3;

Tim x biét: 1+5+9+13+17 +... + x = 501501
Loi giai

Tac65=2+3,9=4+513=6+7;17=8+9...

Dovdy x=a+(@+1) (aeN)

Nen1+5+9+18417+..+X=1+2+3+4+5+6+7+...+a+(a+1)=501501

Hay (a +1)(a +1+1):2 = 501501

(a +1)(a + 2) = 1003002 = 1001.1002 = a = 1000

Do d6 x = 1000 + (1000 + 1) = 2001.

Bai 4:

Tim x, biét: x +2x + 3x +... + 2011x = 2012.2013
Loi giai

(1 + 2011).2011
—2012.2013

Ta co: x (1 42434+ 2011) —2012.2013 = X.

4026
2011

@ Chuyén d&é 6: Tim gié tri chua biét
@
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Bai 5:
Tim x, biét x + (X + 1)+ (X +2) +... + (x +30) = 1240
Loi giai

Taco: x +(x +1) + (X +2) +... + (x + 30) = 1240

x +30x + B0H D80 1500 o 31x + 465 = 1240 © 31x = 775 © x — 25
Vay x =25
Bai 6:

Tim x, biét (x + 1)+ (x +2) + (x + 3)+ ... + (x +100) = 5070
Loi giai

Taco: (X +X +X +...+X)+ (1+2+ 3 +...+100) = 5070

= 100x + 5050 = 5070 = 100x = 20 = X :%

Bai 7:
. 11 1 1 1 2 3 9
Timx,biét|=+=4+=+... .+ —|x="4+="+=4...+=
2 3 4 10 9+8+7Jr +1
Loi giai

Ta cé: Tach % thanh 9 s6 1 suy ra:

l+3+§+...+9: 1+1+3+1+§+1+...+ §+1+1
9 8 7 1 19 8 7 2
_ o, w0, 10,10 1, 1,1, 1
9 8 7 T2 10 |2 3 4 710
) 1 1 1 1 1 1 1 1
Khido|=+=+=+..+—[x=10|=4+=4+=+...+—|=x =10
2 3 4 10] [2+2+3+ +1o]
Bai 8:

Tim x, biét; 1° +2° +3° +...+10° = (x +1)2

Loi giai

Chuyén d& 6: Tim gia tri chua biét
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Taco: 1° +2° :1+8:9:(1+2)2

13+23+33:9+27:36:(1+2+3)2

3 3 3 3 2 2 ) X +1=145
P42 43+, 4+10° = (14243 +...+10) =(x +1] =45" =
X+1=-45
Bai 9:
T‘|mx,bié’t:1+3+5+7+...+99:(x+1)2
Loi giai

feo—1 J1gee] ., o [x+1=50 [x=49

Taco: e _(X+1>:>x+1:—50:>x:—51

Vay x € {—51; 49}
Bai 10:
Tim x, biét x — 3x + 5x — 7x +... + 2013x — 2015x = 3024
Loi giai
Ta co:
X —3X +5x —7x +...+2013x — 2015x = 3024
= (x = 3x) + (5x — 7x) + ... + (2013x —2015x ) = 3024
= (—2¢) + (—2¢) + ... + (~2x) = 3024 = (—2x).504 = 3024 = —2x = 6 = x = —3
Vay x = -3
Bai 11:

Tim x, bigt 2.8 1220 110, 5

1?23 40

Loi giai
1.2.3...10)(2.3...11
Tace: 122334 45 1oa1 . (123.10)3.10)
1.1°2.2°3.3°4.47710.10 (1.2....10)(1.2....10)
:>11x:—20:>x:_—20.Véyx:—@
11 11

@ Chuyén d&é 6: Tim gié tri chua biét
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Bai 12:

Timx,bigt >4+ >3, 4 8 2

35 63 99 x(x+2) 35
Loi giai

Tact: —+—+—+.+—F——=—=>—+—+ + .t

3 3 3 3 24 3 3 3 3.
35 63 99 x(x—|—2) 35 57 7.9 911 x(x+2) 35

3

2

2 2,2 2
S
57 7.9 911 x(x +2)

3[1 1
= —|=—

24

24 1 1 24

=— = — .
3% 5 x+2 5

215 x+2

1 16 1 -9 35 35 53

5 35 x+2 35 9 9 5

a 53
Vay x = ——
Yy 9

Bai 13:

Timx biet1 it o, 2 41989
’ 3 6 10 x(x+1) 1991

Loi giai

'MCd1+1+1+E"hM+ 2 41088
3 6 10 x(x+1) 1991

2 2 2 2 1989
=2+ -+ —+—=+..+ =1
6 12 20 X (x 1 1) 1991

x(x +—1)

1989
1991

=242

1,11
23 34 45 7

x—1
2(x +—1)

—2

=242 —
! 1991

2 x+1

1 1 1989
- — =1 =
] 1991

;‘:112%:51991(%1):—2@ +1) = 1991x — 1991 = —2x —2

. 1991x 42X — 2 + 1991 = 1993x — 1989 = x — 1202

1993

Chuyén d& 6: Tim gia tri chua biét
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Bai 141
M 1006
Tim x, bt 1 -3+ 3 —3° 4.+ (-3) = 9 4*1
Loi giai

DitA=1-3+3 -3 +..(-3) . Khidé: 3A=3-3+3 ~3 4.+ (-3

(_3)X+l n 1

= 3ATA=4A=1+(-3)" = A= y

(_3)X+l +1 _ 3212 4 q

Theo gia thiét ta c6: 2

= X +1=2012 = x = 2011. Vay x = 2011
Bai 15:
Tim x, biét 3+ — 3" =27 — 2 2% - -2
Loi giai
Dt A=22+2° +2' 4+ .. +2°. Tinh Atacd: 2A=2° +2" +2° +...+ 2"
=2A-A=2"_22=A

Theo gia thiét ta ¢6: 3 +|x — 3‘12 =27 _A=2"_ (2” ~ 22) —4

:>‘x—3‘12 =1" = x—3=1
B X—3=-1
Bai 16:
1,11, 1
Tim x, bigt: (x —20)2 3 4 200 _ _1
1,2 19 2000
199 198 1
Loi giai
1,101, 1
pstaA=2_3 4 200 T3 ¢c6 mau caa
1,2 1
199 198 1

@ Chuyén d&é 6: Tim gié tri chua biét
@
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Am| ||| |18 g 200, 200 200 200
199 198 2 199 198 2 200
11,1, 1
KhidoA=2 3 4 " 200 _ 1
1 1 1 200
2002+ = 4o
[2 3 200
Nhuvéytacé:(X—ZO).iziéx—ZO:iéx:i—ZO:igg
200 2000 10 10 10
Bai 17:
. . 4 8 12 32 16
Timn,biét: — 4+ —4+ —+... 4 ——m——=—
35 59 9.15 n(n+16) 25
Loi giai
Tacé'i+i+£+ +L—E
"35 59 915 n(n+16) 25
2, 4,6 16 | 16
34 59 915 n(n+16) 25
:>21— 1 11 1 :£:> 1 zi—izi$n+16:75:>n:59
3 n+16 25 3 n+16 25 n+16 3 25 75
Bai 18:
Timx,bié’tx:l+x:£+x:£+...+x:i:5ll
2 4 8 512
Loi giai
Tacc'):x:l+x:l+x:l+...+x:i:511
2 4 8 512

= 2X + 4X + 8X +...+512x:511:>x(2+4+8+16+...+512):511

DatA=2+4+8+16+...+ 512

=2A=4+8+16+...+1024 = 2A - A =1024 — 2 = 1022

511 1
© 1022 2

Chuyén d& 6: Tim gia tri chua biét
O
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Bai 19:
Tim x, biét: 21 +2°2 +2¢° + .+ 2% =2% —1
Loi giai
Datt A=2"1 4222 42¢ 3 4 2¢%
S2A =242 42 4 42 2A - A=A=2 20

2¥ 1

Theo bai rataco; 2 — 2% =2% _1 = 2* [1—i]:249 —1= 2% —(249 —1):0
249 249

:>2%—1:0:>2X“9 =1=2"=x—-49=0=x =49

Bai 20:

Tim x,biét: x +x —1+X —-2+X—3+...+x —50 =255
Loi giai
TacOH: X +x —1+X —-2+X—3+...+%x —50 =255

:>(x +X +X +...+x)—(l+2+3+...+50):255

= 51x — 1275 = 255 = 51x = 1530 = x = 30

Vay x =30

Bai 21:

Tim x, biét: x +(x + 1)+ (X +2) +... + (x + 30) = 1240
Loi giai

Taco: x +(x +1) + (X +2) +... + (x + 30) = 1240

(30 +1).30

X + 30X + =1240 & 31X +465=1240 < 31X =775 & x =25

Vay x =25
Bai 22:
Tim x, biét: 2 +4 4+ 6 + ...+ 2x = 210
Loi giai

Taco: x + (X +1) + (X +2)+... + (x + 30) = 1240

Chuyén d& 6: Tim gia tri chua biét
O
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;»2(1+2+3+4+...+x)=210;»2.@:210:”@+1):210:14.15

Bai 23;
. w1l 11 2 1
Timx,biét —+—4+—+.. 4+ —=— ==
14 35 65 x> 4+3x 9
Loi giai
Tace: — 4 -4+, 4,2 1 2,2,2, ., 2 1!
"14 35 65  x?*43% 9 28 70 130 x(x+3) 9
2 2 2 2 1 2|3 3 3 1
>—4+—+——t ===t —F .+ ——|==
4.7 7.10 10.13 x(x+3) 9 " 3|47 7.0 x(x+3) 9
_21 1)1
314 x+3 9
1 1 1 1 1 1 1 1
- _ — = = — = =Xx=9
4 x+3 6 4 6 Xx+3 12 x+3
Vay x =9
Bai 24;
Timx,bié’t:i+i+i+...+ 3 _ 2
35 63 99 X(x +2) 35
Loi giai
Tacé-i+i+i+ +L_ﬁ$§£+i+i+ +#_ﬁ
57 79 911 7 x(x+2) 35 2|57 79 911 x(x+2) 35
3t 1 | 24 1 1 242 16
2|5 x+2] 35 5 x+2 353 35
1 16 1 -9 ~35 ~35 ~53
=>—-———= =—=2X+2=—-"=2X=—""—2=——
5 35 x42 35 9 9 9
. ~53
Vay x = —
ay 9
Bai 25;

Tim x, biét: 14+3+54+7+...+99 = (x —2)

Loi giai

Chuyén d& 6: Tim gia tri chua biét
O
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Tacé:1+3+5+7+...+99 =KX —2)

(1+99)50 50 L [x—2=50 _ |x=52
O =0=2f = ek~ as
Vay x € {—48; 52}

Bai 26:
Tim x . bicg @:2+23+34+..+98.99)x .6 3
26950 72
Loi giai

Dat: A=12+23+3.4+...+98.99

Tinh A ta duoc; 3A = 1.2(3 — o) + 2.3(4 - 1) + 3.4(5 — 2) +...498.99 (100 ~ 97)

3A =(1.2.3-0.1.2) +(2.3.4 —1.2.3) + ... +(98.99.100 — 97.98.99) = 98.99.100

A:98'99'100
3
Thay vao ta c6: —98'99'100')(:12§:§:>12x:@:>x=E
3.26950 7 2 7 7
Bai 27:
Timx,biet 242y, b1, 2,3, 9
T2 3 4 T 10 9 8 7 1
Loi giai
Taco: T4 243 1 2 B | B
9 8 7 1 |9 8 7 2
;»E+E+E+ +E+E—105+1+ +3+i
9 8 7 T2 10 "2 3 7T 9 10
) 1 1 1 1 1 1 1
Khido: |=+=+=+..+—|x=10|=4+=+...+—|=x =10
2+3+4+ +1o [2+3+ +1o]
Bai 28:

T‘|mx,bié’t:2x+1+5+£+£+E ELAE S

=10
6 12 20 31 42+56+72+90

Loi giai

Chuyén d& 6: Tim gia tri chua biét
O
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, 1 1 1 1
Taco: 2x +|1+= 1+— 1+—|+...+|14+—=—[=10
+ +6]+[ +12]+[ +20]+ +[ +90]
1 1 1 1
= 2X4+8+—+—+—+..+—=10
23 34 45 9.10
:>2X+8+l—i:10:>2x:§:>x:i
2 10 5 5
Bai 29;
1 1 1 22
Tim x, biét: et —— | x ==
[123+234+ +8.9.10] 45
Loi giai
Tach: | 4+ gt |x=2
1123 234 78910/ 45
11 1 1 1 1 1 1 1) 2 1(1 1) 2
e —— -4 - - 4 - 44—~ =" == x===
2[12 23 23 34 45 56 8.9 910] 45 2[12 910] 45
1 22 22
S —— X =—&E X =
245 45
Vay x =2
Bai 30
Tim x, biét: iJriJr + L x——2012+—2012+ +—2012
' “11.2 3.4 7 99.100)7 51 52 100
Loi giai
Tacc’)'i+i+ + 1 —l_l+1_l+ i_i
"12 34 799100 1 2 3 4 799 100
1 1 1 1 1 1 1 1 1 1
S S S 2| S —
1 2 3 4 99 100 2 4 6 100
Jfr,ro1 1) L1 1) 1111
1 2 3 7100/ (1 2 7 s0] 51 52 53 7100
1 1 1 1 1 1
Khi dé: +—+ +—x—2012 +—+ =+ . +—|=x=2012
51 52 100 [51 52 53 100]
Bai 31;

Chuyén d& 6: Tim gia tri chua biét
O
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Tim x , biét: ;

.. 2014 2015

Ta co: T+—+...+

2

|
—_—
N
‘ 8
=
S
|
[EEN
N~——————
—_——
N
o
=
a1
|
[EEN

2013 2013 , 2013
+ +
1 2 3

1+%+—+...+L]X+2013:

L[
12012

et
2012

2014 2015 4025

> +...+—2012

4026

2013 2013

Loi giai

4025 4026 .

2012 2013
4026
1 —-1
] * [2013 ]

2013 2013 1 1 1 1

2013 1 2 3 2013

+—=2013[—+—+—+...+—]

1.1 1 11 1
14 24+ 24— |Xx =2013|= 4 =4 ... +.———| = x = 2013
273" +2013] [1+2+ " 2013]

Khi d6:

Bai 32:
Cho x, +X, +X, +...+ X, +X, =1l Vvax +X, =X, +X, =...=X,, +X,, =1. Tinh x_,
Loi giai
Thay Vao taco : (x, +X, ) + (X, X, )+ ..+ (X, + X )+ X, =1
=14+14+1+..+1+X, =1=25+X%, =1=X%X, =24
Vay x,, = —24
Bai 33:
Cho x =2%% 22" _ 20 _ 2 _1.Tinh 2010
Loi giai
Dat: A=1+24+22 ... 4220 4. 22
TinhAtaco: 2A=2+22 +2° + ..+ 2% =>2A-A=2"? _1=A

Khi do ta cd:x = 222 _ A = 2212 _ (22012 _ 1) =1
Vay 2010° = 2010 = 2010
Bai 34;

Tim x biét: 2 + 4 + 6 _ X
(x + 2)(x + 14)

(x+2)(x+4)  (x+4)(x +8) (x+8)(x +14)
Ch.

Loi giai

Chuyén dé 6: Tim gia tri chwa biét



6'»’0 J
S

BOI DUONG HOC SINH GIOI MON TOAN 7

4

(x +2)(x +4) - (x +4)(x +8) +(x +8)(x+14)  (x +2)(x +14)

Ta co:

N 11 11 X
X+2 x+4] |x+4 x+8] |x+8 x+14 (x+2)(x+14)
1 1 X 12 B

TXT2 x+18 (xr2)xr18) (k2 r14) (xr2)fxra)

Dang 7: Téng céac biéu thitc khéng &m bang 0

Bai 1: HSG Hoang Hoda, nam hoc 2020 - 2021

2020

2022
Tim x, y, z biét (2x—3) + y—g] +‘X+y—z‘50

Loi giai

2022

2

>0;
5

Vi (2x —3)2020 > 0; ‘x +y —z‘ > 0 VoI moi x,y,z

2022
Nén (2x —3)2020 +y —g] +‘x +y —z‘ >0 véi moi x,y,z

(ZX _3)2020 _0 y :§

22022 %

Do d6 (1) xay ra khi va chi khi | y—g] =0 <:><y:g
‘X—i-y—z‘:O Z:E

10

Bai 2:

Chuyén d& 6: Tim gia tri chua biét
O
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Tim tat ca cac cip 8 (x;y) thoa man (2x —y + 7)2012 + ‘x - 3‘2013 <0
Loi giai

)2012 2 O

Ta c6 201214 56 ty nhién chan = (2x —y +7

2013

Valx-3>0=k-3 >0

Do d6, tir (2x—y+7)2012+‘x—3‘2013gOsuy ra (2x—y+7)2012zo&‘x—3‘m:o
2X-y+7=0 |[x=3

Tlx-3=0 Tly=13

Bai 3:

Tim x,y,z bié’t:\/(x —3\/5)2 +\/(y +3\/§)Z +‘x +y +z‘ =0

Loi giai

Vi \/(x —3\/5)2 ZO,\/(erBx/E)Z 20,‘x +y +z‘ >0 nén dé

: : x—35=0 x =35
\/(x—sx/g) +\/(y+3\/§) +‘x+y+z‘:0th‘|: y+3\/§:0 => y:—B\E

X+y+z=0 z=0

Bai 4:
Timab,c biét (x 13 +y) +(x —6-y) =0
Loi giai
Vi(x—13+y) >0,(x—6-y) >0 Néndé: (x —13+y) +(x —6-y) =0

Thi Xx—-13+y=0 |x+y=13 [X=
X—6-y=0 - X—y=6 -

|\J|\|N|5\

y e
Bai 5:
Tim x,y biét: 42 - 3|y — 3 = 4(2012 - x’

Loi giai

Chuyén d& 6: Tim gia tri chua biét
O
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Tir gia thiét ta c6: 42 = 3ly — 3| + 4(2012 - x|,

4 4
Do 3y — 3> 0= 4(2012 - x) <42=(2012-x) <11<2°=2012-x =0 hoic
2012 — X = +1
Bai 6:
Tim x thoa man: (9x2 —1)2 + X —% =0
Loi giai
92> —-1=0
Vi (9x2—1)220,x—§20 nén dé: (9x21)2+x%0:>[xé :>x:%
Bai 7:
Tim a,b,c thoaman: (7 - 3) + (21a - 6)° + (18 +5) <0
Loi giai
(—3) >0 h—3=0
Vi {(21a—6)' >0 Néndé (7o —3) +(21a—6) + (18 +5) <0=121a —6=0
(18c +5) >0 18 +5=0
:>a:£,b:§,c:—i.
21 7 18
Bai 8: Tim x,y biét y? —2y+3:ﬁ
Loi giai
Tac6y2—2y+3:%@(y2—2y+3)(x2+2x+4)=6

Chuyén d& 6: Tim gia tri chua biét
O
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4

Bai 9:

Tim x,y thoa man (x +2)2 +2[y - 3)2 <4

Loi giai
x+2fz0
Vi ( 3)2>0r1er1’ca c6 cac treong hop sau
y-3) >
2 2
TH1:«(X+2)2:O TH2:«(X+2)2:O
y—3) =0 (y-3) =1
2 [ 2
TH3:«(X+2)2:1 TH4:«(X+2)2:1
(y-3) =0 (y-3) =1
Bai 10:

2008

2008
Tim x,y,z thoa man: (2x —1) + y—g] +‘x +y—z‘:0

Loi giai

2008
201

Vi (2x—1) ” >0, va

>0 vé‘x+y—z‘20

(x-1)=0

nén dé': (2x — 1)2008

22008 2
+ y—g] +‘x+y—z‘:0 thi y—gzo

X+y—-2=0

Bai 11:

Tim x thoa mén (4x —7) —5[7 —4x|=0

Loi giai
. 5 t=20 4x —7/=0 7 1
bat: 4x—7‘:t:>t —-5t=0= = S X=—X=3X==.
t=5 4 —7|=5 4 2
Bai 12:

4k
Tim x,y théa man 2x* +y —g] =0(k eN)

Chuyén d& 6: Tim gia tri chua biét
O
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Loi giai
4k

Vi: 2% >0 va >0 nén dé 2x* +

4k XZkZO
2 < 2
—=| =0 thi =Xx=0y=-.
y 3] k 2 y 3

Bai 13;

Tim x,y thoa man (2x + 3)2 + (3y — 2)4 =0

Loi giai
vi | +3)j ~” nendét (2x+3f +(3y -2 =0 th {2”30@[)( :_73
(3y-2) >0 3y _2-0 YZ%
Bai 14:
Tim x,y thoa man |x + 5[+ (3y —4)" =0
Loi giai

Vi k+5>0 va (-4
X+5=0 X=-5
3y—4=0<:>y:%

Bai 15:

)2010

>0 nén dé =0 thi

()
=S
_|_
_o1
_|_
&£
[
o

Tim x,y thoa mén 42 - 3y — 3| = 4(2012 —x)
Lai giai
4
Taco 42—3\y—3\ = 4(2012 —x)

4 4
= 42 =3)y —3[+4(2012 —x) .Do 3ly — 3 > 0 =>4(2012 —x) <42

= (2012—x)4 <11<2* = 2012 —x = 0 hojc 2012 —x = +1
Bai 16:

2006 2010

Tim x,y,z théamén(sx—s) +(y2—1 +(x—z) =0

)2008

Loi giai

Chuyén d& 6: Tim gia tri chua biét
O
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(s " 20 X ~5=0
Vi (yz B 1)2008 =0 neén dé (3X B 5)2006 N (yz B 1)2008 N (X B Z)2010 _othily? 10
(X—Z)ZOlOZO 70

Giai ra tim duwoc x,y,z
Bai 17:

Tim x thoa man (2x -1 +[oy —x|-8=12-5.2"

Loi giai
Taco: (2x —1) +[oy —x| =0
Vi ‘(22;‘_—)(1‘2200 nén dé (2« 1) +ly ~x| =0 thi {Z/ :i Z% X = %,y - %.
Bai 18:
Tim x thoa mén (jx + 2 - 2)(x* —4) =0
Loi giai
Taco x +2|—2)c —4) =0 ‘(Xxj_zbi;o;» ke =2
Bai 19:
Tim x,y théaman (x + 1) +(y —1)> <0
Loi giai
i [ “):016 20 ende (x + 17 + (v _1F <0 thi {X =0 {X =1
ly—1 >0 y-1=0_ |y=1
Bai 20:

Tim x,y thoa mén (x —2)"* +Jy —x|+3 <3
Loi giai

Twr gia thiéttaco: (x —2)° +‘y —x‘ =0,

Chuyén d& 6: Tim gia tri chua biét
O
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10
Vi (X_Z) ZO1r1é1r1cté°(x—2)1°+‘y—x‘:0th‘l X_2:0:>x:y:2
‘y—x‘zo y—-x=0
Bai 21:
Tim x,y,z thoa man |x +1 + /[y —2)2 +(2 +3)2 =0
L&i giai
X +1>0
Vi vy —2) >0 néndé fx +1+ [y —2) +(z+3) =0 thi
(z +3)220
X +1=0
(y—2)2:0:>x:—],y:2,z:—3.
(z +3)2:0
Bai 22:
Tim x thoa mén x+%+x+%+x+%:4x
Lai giai
Vi x+E zo,x+£ zo,x+izo =4x>0=x>0
17 17 17

Khix >0= x+E + X+£ + X+i =4x =x=1
17 17 17

Bai 23:

Tim x,y,z thoa man \/(x —3x/§)2 +\/(y +3\/§)2 +‘x +y+z‘ =0

Loi giai

\AJ@—&@Yzmvaﬂy+&5f20véh+y+ﬂzo

Chuyén d& 6: Tim gia tri chua biét
O
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x =35 =0

nén dé& \/(x —3@)2 Jr\/(y+3x/§)2 +x+y +2[=0 thi y+3/5=0

X+y+z=0

Bai 24:
2100
J =0

2006 n (yz _ 1)2008 n (X 5

Loi giai

Tim x,y,z thoa man (3x —5)

)2006 )2008

(3 5 +(y2—1

2006
(3x—5 -0
51y=1

2008

Dang 8: Tim 4n dang liiy thira

Bai 1:
Tim s6 ty nhién m,n biét; 2™ 4+ 2" = 2™
Lai giai
T gia thiét taco :
2 - -2 = 0= 2" (2 1) -2 +1=1= 2" (20 1) - (20 1) =1
= (2" ~1)(2' ~1)=1=11 (dom,n eN);»ﬁm:i:i;»ﬁm :;:;l;»m —n=1

Bai 2:
Tim m,n nguyén duong biét: 2" — 2" = 256
Loi giai

T gia thiéttaco m >n: 2" — 2" = 256 = 2™ _ 2" — 256 — 2 (2m-" 1) =2°

Ch.

Chuyén dé 6: Tim gia tri chwa biét
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Vimn lasdtg nhitnvam>nnén m—n>1=2""-11la1sd lé I6n hon hodc

n==8

m=29

N , . ~ i . mn_1=1
bang 1, vé phai chi chita thira s6 nguyén to 2 nén {2” Y = {

Bai 3:
Tim a,b,c nguyén duwong biét a® +3a’ +5=5 vaa+3 =5
Loi giai

), 5b—l . 1
- 50—1

T gia thiétsuy raa’(a+3)+5=5 =a’5 =5 —5= 5(5')-l —1) —a
Viabc lacacsdnguyénnén 5 =1=5"=c=1=a=2bh=2
Bai 4:

Tim hai s6 ty nhién x,y biét 23" = 12*

Loi giai
2X y
Taco: 213 =12' = 2.9 =23 = 22“1 = 2— =27 =3

Vi (2;3):1:>x—1 vay-x=0=y=1
Bai 5: Tim a,b biét 2* +124 =5
Loi giai
Xéta=0=VT =2"4124=125=5"=h =3
Xét a > 1thi vétrai 1a 1 s6 chan, vé& phai lalsd 1é suy ravo ly.
Vay a =0b =3
Bai 6: Tim hai s6 tw nhién a,b biét 10° + 168 =b?
Loi giai
Xéta=0=Db =13
Xét a > 1= 10" + 168 c6 chix s6 tan cung la 8 suy ra b? cling cé tan cung la 8 (vo ly)
Vay a = 0;b =13
Bai 7: Tim hai so ty nhién x,y biét 35* +9 =2.5

Loi giai

@ Chuyén d&é 6: Tim gié tri chua biét
@
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Xétx =0=10=25 =y =1
Vdi x > 0=VT c6tan cung la 4, con vé phai cé chi sd tan cung la 2 hoic 0
mau thuan nén x =0y =1
Bai 8: Tim hai s6 tw nhién a,b biét 2* + 342 = 7"
Loi giai
Xéta=0=VT =343=7"=7"=b =3
Véia >0 thiVT 1a1s8 chan, con vé phaila 1s6 lé (mau thuan)
Bai 9: Tim hai so tw nhién a,b biét 3* + % =183
Loi giai
Vi 183:3 nhung 183/9 Nén 3* + ®:3 va 3* +d/9, ma 9= 3F/9=a=1
Khia=1suyrab=20
Bai 10: Tim hai s tw nhién a,b biét 5* + 323 =b?
Loi giai
Xéta=0=VT =1+323=324=8"=b*=b=38
Vdia>0=VT co6chixsotancunglas
V& phai Ia 1 s8 chinh phiong nén khong cé tan cung 12 8 (mau thuan).
Bai 11:
Tim hai s6 tw nhién a,b biét 2° +80=23"
Loi giai
Xéta=0=VT =1+80=81=3"=3=b=4
Néu a > 0=VT la1lcschin, conVP la1sd lé (mau thuan)
Bai 12:
Tim hai s6 tie nhién x,y biét 2x* + 3y? =77
Loi giai
Do 0<3y? <77 =0<y? <25 ma2x?lalsdchannén 3y? lass lé suy ray? lé

Suy ray’ € {1; 9; 25} = (x,y) = (1;5),(5;3).

@ Chuyén d&é 6: Tim gié tri chua biét
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Bai 13:
Tim hai s6 nguyén td x,y biét x> —2y* =1
Loi giai
Vix*—1=2y*, néu x:3 vi x languyénté nén x =3y =2
Néu x/3=x>-1:3=2*:3=y =3=x"=19 (loai)
Bai 14:
Tim hai s6 nguyén td x,y biét 51x + 26y = 2000
Loi giai
Vi 17.3x = 2(1000 - 13y, do 17, 3 1a s8 nguyén t& nén x:2, ma x 1a s& nguyén t3 nén
X =2
Lai c6 1000 —13y:51 = 1000 — 13y > 0 vay nguyén to suy ratimy
Bai 15:
Tim hai s6 tee nhién p,q biét 5% 42013 = (5%)? +q°
Loi giai
Ta c6: 2013 —g? = 25" — 259 = 25 (25 — 1)
Do p la sd nguyén to suy ra 2013 —q°:25° va 2013 —q* > 0 tir d6 tim duoc q
Bai 16:
Tim hai s§ tu nhién a,b biét (2008a + 3 + 1)(2008* +2008a +b) = 225
Loi giai
Do a,b 1a so tw nhién:
Néu a > 1 = 2008* 4 2008a +b > 225 (loai)

—a=0=(3+1)(b+1)=225=375=545=09.25

. , Pb+1=25
Vid+1/3=3b+1>b+1= =b=28
b+1=9

Bai 17:

Tim hai s6 nguyén x,y biét 2x* + 3y* =77

Chuyén d& 6: Tim gia tri chua biét
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Loi giai

Tu 2x2 +3y°* =77 =0<3y? <77 =0 <y® <25 két hop vdi 2x* la s& chan suy ra3y?
|2 55 1¢ suy ray” 1as5 1é nén y* € {1,9;25}

Voiy* =1=2x* =77-3=74=x*=37 (loai)

VOiy =9=2x" =77-27=50=x%x"=25=x =45
VOiy? =25 =2x* =77-75=2=>x"=1=x = +1
Bai 18:
Tim hai sd nguyén duong x,y biét 2 —2' = 1024
Loi giai
Taco 2 >2 =x>y =227 -1)=2°, ma 27 -1 1as61¢ 2 ~1>0, va la wdc
cua 2"
Nén 2V —1=1=2 =2"=y=10suyrax =11
Bai 19:
Tim moi s6 nguyén té thoa mén x* —2y* =1
Loi giai
T gia thiét suy ra x> —1 =2y*, Néu x chia hét cho 3, vi x nguyén td nén x = 3 Ilc
doé y = 2, (thdéa méan)
Néu x khong chia hét cho 3 thi x* —1 chia hét cho 3, do d6 2y* chia hét cho 3 ma
(23)=1
Nény chia hét cho 3, do d6: x* =19 (1) Vay cip s8 (x;y) duy nhat tim duoc la (2;3)
Bai 20:
Tim tat ca c4c s tw nhién m,n sao cho 2" + 2015 = |n — 2016/ + n — 2016
Loi giai
Nhan xét:
Voi x >0=> ‘x‘+x = 2X

Vi x <O:>‘x‘+x —0,dodd \x\+x ludn 1a 1 s6 ch&n véi moi x

@ Chuyén d&é 6: Tim gié tri chua biét
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Ap dung nhan xét trén ta thay |n — 2016/ + n — 2016 1a s& chdn suy ra 2" + 2015 1a s§
chansuyram =0
Khi d6 |n — 2016/ + n — 2016 = 2016
Néu n <2016 = —(n — 2016) +n —2016 = 2016 = 0 = 2016 (loai)
Néu n > 2016 = 2(n — 2016) = 2016 = n = 3024 (thoa man)
Véy(m,n) = (O; 3024)
Bai 21:
Tim céc sd nguyén duong x,y thoa mén: 28 +2 =72

Lai giai
Giastt x >y théthitaco: 2 +2 =2 (1 + 2X-V) —9.2°
Do1+27V las6lénén1+2Y =139

Ta cb bang gia tri sau:

1429 =1 2 =9.2°(loai)

1427 =3 | 2 =3.2%oai)

1+27 =9 2 — 98

Tathdy 22 =2 =y =3=x =6

Bai 21:
Tim tét ca cac s6 nguyén duwong n sao cho 2" —1:7

Loi giai
Véin<3=2"-1/7
Voin>3=n=3k hoacn =3k +1 hodacn =23k +2
Xétn=3k=2%1=81=(7+1) ~1=TA+1-17
Xétn=3k+1=2%"-1=28 -1=2(7TA+1)-1=7A+1/7
Xétn =3k +2=2%? —1=4(TA+1)=27A+4/7

Vay n=3kvéi k eN

Chuyén d& 6: Tim gia tri chua biét
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Dang 9: Tim an dwa trén tinh chat vé dau
Bai 1: HSG Thai Thuy, nam hoc 2019 - 2020
Tim x nguyén biét: (x —1).(x —3) <0
Loi giai
Ta co: (x —1).(x — 3) <0
Nhan xét: ¢ (x —1) > (x —3), vx
mé(x —1).(x —3) <0
SX-1)>0(x-3)>0
&Xx>1x <3
=1<x<3
Ma x nguyén nénx =2
Bai 2:
Tim x, biét;
a) (x —1)(x —2)>0; b) 2x —3 < 0; c) (x —4)(9-3)>0
Loi giai
a) bé (x - 1) (x - 2) > 0 thi ta c6 hai truong hop :

THL: X710 2
. X—2>O:>X>

@ Chuyén d&é 6: Tim gié tri chua biét
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Vay x >2hoac x <1
b) PE:2x -3<0 = 2x <3 =x <g

c) D& (2x —4)(9—3x)> 0 thi taco cac truong hop sau :

TH1 2X—4>0 ) 3 hosc TH2 2X—4<0 51
; ; Y
93>0  c X< ok g-mx<o VOW
Vay 2 <x <3
Bai 2:
Tim x , biét;
a) 2350 by |2 42510
3 4 3x 3 6
Loi giai
2x 3 3 33 9
A ———->0=>">=-=x>—.—==
3 4 42 8
b) i—4§>E:> 2 >E.§:§:>£>E:>3x.11<4:>x<i
3x 3 6 3x 6 5 2 3&x 2 33
Bai 3:
Tim x, biét:
a)(x—6)(x+5)§0 b)(x—6)(x+5)20; C)2x —3<0
Loi giai

a) D& (x —6)(x +5) <0 thi:

THL: * 7820 wey
xis5<0 (VO

Chuyén d& 6: Tim gia tri chua biét
O



BOI DUONG HOC SINH GIOI MON TOAN 7

tDD&@—ﬁﬂx+@20Tm:

X—6>0
TH1: =X>6
XxX+5>0

X—6<0
TH2: =X <-5
Xx+5<0

C) 2x —3<0=2Xx <3 =X <§

Bai 4:

Tim x, biét:

a) (2x -4)(9-3)>0  b) (x*—5)(x* —25) < 0; ¢) (x +5)(9+x*) <0
Loi giai

a) D& (2x — 4)(9—3x) > 0 thi:

THL (270 Lo as
. 9—3X>O:> <X <

2X—-4<0

THZ{9_3X<O(VOW)

b) D&: (x* —5)(x* — 25) < 0 thi:

x> —=5>0

THI1: { ,
X —25<0

x> —-5<0

TH2:
X°—=25>0

¢) D& (x +5)(9+Xx°)<0,ViX*+9>0=Xx+5<0=x <5

Bai 5:

Tim x, biét:

a) (x +3)(x —4) > 0; b) (x* +7)(x* — 49) < 0; ¢) (x* +2)(x +3)>0

Loi giai

Chuyén d& 6: Tim gia tri chua biét
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a) D& (x + 3)(x —4)> 0 thi:

X+3>0 X+3<0

TH1: =Xx>4 Hoac: =Xx< -3
X—4>0 X—4<0

b) D& (x* +7)(x* = 49) < 0 = (x* + 7)(x + 7)(x —7) <0

Vi x2+7>0:>(x+7)(x—7)<0
X+7>0 X+7<0

TH1: -7 7 TH2: VO Iy
{x—7<02> X< {x—7>0(0y)

c) Dé: (x2+2)(x +3)>Othix+3>0:>x>—3

Bai 6: Tim n € N biét:

a) 3<3"<234; b)8.16>2">4; C) 41595 < 23" < 186,21

Loi giai
a) Taco: 3<3" <234<243=3" =n {234}
b) Taco: 8.16 >2" >4=2" >2" >2° = n € {234,567}

C) 4°.9% < 2".3" <18%.2"° = 36" <6" <36 = 6¥ <6" <6¥=n =31

Bai 7:
Giai bat phuong trinh —~— + 1, 1 .,
X°—5x+6 X" —7x+12 x°—9% +20 x°—-11x +30
Loi giai
Ta co: 1 1 1

2 + 2 + 2 + 2 Z
X°—5x+6 X" —7x+12 x°—9% +20 x°—11x +30

Chuyén d& 6: Tim gia tri chua biét
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1 1 1 1

& (X_2)()(_3)+(X_3)(X—4)+(x-4)(x—5)+(x—5)(x—6)ZO(X = 1,2,3,4,5,6)
= 1 — 1 + 1 i 1 + 1 _ 1 I 1 B 1 -0

XIZ xI3 X—3 x:i X—-4 X-5 ' %x-5 x_6"

2 62T e 0 KAkl <O

Xx—2>0

{x—6<0 2<x<6
~ &

X—2<0 Xeco

L—6>O

Két hop véi diéu kiéntacé2 < x <6 va x = 3;4;5

Dang 10: Tim cac an véi diéu kién nguyén.

Bai 1:
Tim tat ca cac s6 nguyén n dé phan sd n +; c6 gia tri la mot s6 nguyén.
Loi giai
Xétphéns6r1+1::n'_2+3::1+— 3
n-—2 n-—2 n-—2
SN+ A .
pé 2Ianmﬂsonguyen<¢3n1—2<¢n-—26[ﬂ3y:{ixi3}
n —

Tir d6 ta co:

n-2 -3 -1 1 3

n -1 1 3 5
A . sn+1 .. . . A
Vay n eUB)={-1135}thi 2Iamotsonguyen

n —

Bai 2:
Cho A =21 +23 (n=2). Tim s6 nguyén n dé A la mét s& nguyen.

n —

Loi giai
2(n=2|+7

TacéA:2n+3: ( ) =2+ !

n-—2 n-—2 n-—2

Chuyén d& 6: Tim gia tri chua biét
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D€ A la mot s6 nguyén thi Lz phai la s nguyén
n —

Do d6 (n —2) €U (7) = {+L+7}, nén ta cd bang sau:

n—2 -7 -1 1 7

n -5 1 3 9
™ ™ TMnez | TMneZz
nez necz

Vay n e {-51;3,9} thi A lamét s6 nguyén.

Bai 3:
. . " , ~ X+ 3 .~ e "
Tim céc gia tri nguyén cua x dé 5 nhan gia tri nguyén.
Loi giai
Taco XH3_X=2+5_ 4, 5 €Z=x €U (5)= {145}
X =2 X =2 X =2

=X € {—3;1; 3;7}

Vay x € {—3;1; 3;7}

Bai 4:

Tim s6 nguyén n dé€ 4n +5 chia hétcho 2n +1.

Loi giai

Ta co: 4n +5:2.(2n +1)+3
Vi 2(2n +1)52n +1VéiVneZ
Nén d€ 4n +5:2n +1 thi 3:2n +1
=20 +1eUB)={-3-113}
Ta cb bang gia tri sau:

2n +1 -3 -1 1 3

n -2 -1 0 1

Vay n e {-2-101} thi 4n +5i2n +1

Ch.

Chuyén dé 6: Tim gia tri chwa biét
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Bai 5:
Tim s6 ty nhién n sao cho 2n +7:n +1
Loi giai
Taco: 2n+7in+1e2(n+1)+5/(n+1) < 5i(n+1)<n+1€U(5)={L5} (neN)
=n e {04}
Bai 6:

n +1

Tim s6 nguyén n dé€ phan sd " c6 gia tri la s6 nguyén.
n

Loi giai

I_)é,2n+1
n-+2

cé gid tri lasd nguyén thi 2n +1:n +2 (1)

Vin+2in+2nén2n+2)int+2 (2)

Tu (1) va(2) 2(n+2)—(2n+1))in +2

=3:in+2

Vin+2 nguyénnénn+2e{-1-31%3}=ne{-3-5-11}

Vay Véi = n € {—3;—5;—1;1} thi phan s6 2nn:21 la s6 nguyén.

Bai 7:

2n+2 5n+17  3n
+++_

Tim s6 ty nhién n dé biéu thire sau la s6 tw nhién: B =
n—+2 n+2 n-+2

Loi giai
Tacc'):B:2n+2+5n+17— 3n :2n+2+5n+17—3n:4n+19 Iasé’nguyén.
n-+2 n-+2 n-+2 n+2 n-+2

:4(n +2)+11:4Jr 11
n+2 n+2

D& B 12 58 ty nhién thi —— 13 53 tu nhién
n+2
- 115(n +2) —n+2cU (11) - {:I:l;:l:ll}

Don+2>2nénn+2=11=n=29

@ ) Chuyén dé 6: Tim gia tri chwa biét
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Vayn=9thiBeN
Bai 8:
Timn d&n®—-n®>+n+7:in* +1
Loi giai
Taco:n® —n’4+n+7in° +1=n°+n—(n* +1)+8in’ +1
=n(n®+1)—(n*+1)+8n° +1=n’ +1€U (8)
= X(x+2)+(x +2)-3ix +2=x+2€U 3
Bai 9:

Tim cac cdp sO nguyén (x;y) dé biéu thic sau cé gid tri nguyén:

K — 3x(x +y>—6(x +y>+1

X—2
Loi giai
. (X +y)—6(x +y)+1 . B . . .
pé K = — co gia tri nguyén thi:
(3x —6)(x +y)+1 B 3(x —2)(x +y)+1
X —2 B X —2

Phai c6 gid tri nguyén hay 1ix —2 = x -2 €U (1) > x -2 {-L1l}=x=3x=1

Vay x € {1; 3}

Bai 10:
N ~ ~ o n+3 ., ., .. "
Tim s6 nguyén n dé B = c6 gia tri nguyén.
guy 3 12 g 1 Nguy
Loi giai
peg—2N*3 ¢4 gia tri nguyén thi (2n + 3):(3n + 2) = 3(2n + 3):(3n + 2
3n+2 ’

:>3(2n +3)—2(3n +2)5(3n +2>:>55(3n+2>:>3n+2€{:|:1;:l:5}
=n e{—l;l} (VineZz)

Bai 11:

Chuyén d& 6: Tim gia tri chua biét
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nN+1 . ... . s A~ .
+2 O gia tri la mot s6 nguyén.

Tim tét ca cac s6 nguyén n dé phan s§ —
Loi giai

:—J_r; la s nguyeén khi (n +1)  n —2)

Tacon +1=[(n —2>+3}

Vay (n+1)i(n—2) khi 3:(n-2)

(n —2) cUB) :{—3; STE 3}:>n e{—l; 1 3; 5}.

Bai 12:

Cho Q — 2172— 2X

. Tim céc s6 nguyén x d€ Q co gia tri nguyén ?

Loi giai
Diéu kién: x € Z,x = 12

. . _ 2.(112—-x)+3
Bich d6i: Q — 2L —2X _ 12-x) 8
12 —x 12 —x 12 —x

ez

Taco: 2 € Z;x € Z;x = 12nén Q c6 gié tri nguyén khi va chi khi 123
—X

Ma €Z <12 —x EU(3):{—3;—1;1;3}:>X 6{15;13;11;9}

12 —x
Vay Q nguyén khi va chi khi x € {15,13,11,9}
Bai 13:

Tim x,y nguyén biét xy +3x -y =6
Loi giai
Tacd xy +3x —y —6(:>x( ) (y+3) 3

& (x—1)(y+3)=81=13=(-1).(-3)=(-3).(-1)

Ta c6 bang sau:

x—1 1 3 1 3
y+3 3 1 -3 -1
X 2 4 0 _2

Chuyén d& 6: Tim gia tri chua biét
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y 0
Vay (x;y) = {(2;0);(4;—2);(0;6);(—2;—4>}

Bai 1:

Tim cac sd nguyén x,y biét x —2xy +y—-3=0

Loi giai
Taco x —2xy +y —3=0&2X—4xy +2y —6=0« x(1-2y)—(1-2)=5
(:)(2x—1)(1—2y):5

Ta cd bang sau

2x —1 1 5 1 e
1-2y 5 1 5 1
X 1 3 0 P
y -2 0 3 1
Thoa méan | Thoéa mén | Théa mén | Théa mén
Bai 14:
2 JE—
Cho 2 bidu thuc: A= X7, g X~ +2
X —2 X —3

a) Tim gia tri nguyén cta x dé& moi biéu thic co gia tri nguyén
b) Tim gid tri nguyén cua x dé ca hai biéu thitc cuing c6 gia tri nguyén
Loi giai

. -7
a)Taco:A:4X = =4+
X—2

ViixeZ=x-2¢c7

Ch.

Chuyén dé 6: Tim gia tri chwa biét
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o " o1 "
D& A nguyén thi —— nguyeén = x —2¢ {11} =xe{13}

3x2 —9x +2 3X(X—3>+2 2
X —3 X —3 Xx—3

B

VéixcZ=x—-3¢cZ
P& B nguyén thi —2— nguyén = x —3 cU (2) = {+1+2} = x € {1,2,4;5}
X—3
b) Tkt cau a) va b) suy ra A B cung hguyén thi x =1.
Bai 15:
Tim cac sd nguyén x vay biét: 2xy —6y +x = 9.
Loi giai
Tacd: 2xy —6y +x =9
2y(x —3)+(x—3)=6
(x—3)(y +1)=6
Vi x, y la cdc s6 nguyén nén (x —3) va (2y +1) la cc u6c ctia 6 va (2y +1) la sg 1é

nén:

L [x-3=6_ [x=9
y+1=1_ly=0

Bai 16:
Tim tat ca cac cap so nguyén x,y sao cho x —xy +y =0
Loi giai
Taco x —xy +y :O:>x(1—y)+y :O:>(1—y)—x(1—y):1<:>(1—x)(1—y):1

Chuyén d& 6: Tim gia tri chua biét
O




BOI DUONG HOC SINH GIOI MON TOAN 7

1-y 1 -1
y 0 2

Vi i) - (00)(22)
Bai 17:
Tim cac cap s6 nguyén (x;y) thoa méan §+ 1= ;1
Loi giai
1 X +5
= =
y—1 5 y-1
Do x,y € Z nén x +y vay -1 laudc cua 5, U(5)= {+L+5}

Tacé:§+1: = (x+5)(y-1)=5

Ta c6 bang gia tri twong &ng sau:

X+5 -5 -1 1 5
y-—1 -1 -5 5 1
X -10 -6 -4 0
y 0 -4 6 2

Vay céc cap s nguyén can tim la: (x;y) = {(—4;6);(0;2);(—6;4);(—10;0)}
Bai 18:

N A A A? A A n 7 -7 . \ A A
Tim s6 nguyén n dé phanso M = cO gia tri la s6 nguyén.

Loi giai
_ _ 2(n—-5)+3
Tacé:M:zn 7_2n 10+3:( ) o 3
n->5 n->5 n->5 n->5
Vi2eZ néndé M € 7 thi 56Zz>n—515a1r('yccf1a3.
n_
Lap bang:
n-5 1 ~1 5 -5

Chuyén dé 6: Tim gia tri chwa biét
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n 6 (tm) 4 (tm) 10 (tm) | 0 (tm)

Vay voi n € {0;4,6;10} thi M ¢6 gia tri Ia s§ nguyén.
Bai 1
Tim céc so tw nhién x,y biét 2xy —5x + 2y = 148
Loi giai
Taco 2xy —5x +2y =148 = (2xy +2y) —5x —5=148 —5 = (x +1)(2y —5) =143

Do 143 =1.143 =11.13 nén ta c6 bang sau

1 143 | 11 13

2y -5 | 143 | 1 13 11

X 0 | 142 | 10 12

Bai 19: Cho A = 2xy — 10x 4 3y . Tim céc sd nguyén x,y dé A =28
Loi giai

Taco: A=2xy —10x + 3y

= 2xy —10x + 3y =28

= 2x(y—5)+3y —15=13

= 2x(y —5)+3(y —5)=13

= (2 +3)(y-5)=18=113=131=-1.-13=-13. -1

T d6 ta co cac cap (x;y ) 1a (1;18);(5;6);(—2;—8);(—8;4)

Bai 20:

Tim sd nguyén x vay biét xy —x +2y =3

Loi giai

Ta co: xy—x+2y:3:>xy—x+2y—2:5:>(y—1)(x+2):5

Vix,ye€Z nény —1eU (5>:{:|:1;:|:5}

Ta cbd bang giatrisau :

Chuyén d& 6: Tim gia tri chua biét
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X -3 -7 3 | -1

Vay céc cap s6 nguyén x;y thoaman la (xy) e {(—3;—4),(—7;0),(3;2),(—1;6)}
Bai 21:
Tim x;y nguyén biét 3x +xy + 2y =17
Loi giai
Taco 3x +xy +2y =17 = x(y +3)+2(3+y) =23 = (x +2)(3+y) =23

Ta c6 bang:
X +2 -1 1 -23 23
y+3 | -23 | 23 1 1
X -3 -1 -25 21
y —26 20 —4 -2
Vay (xy) € {(~3—26);(~1,20);(~25,-4); (21, -2)}
Bai 22:

Tim x, y nguyén biét:x +y + xy = 40.

Loi giai
TacOX +y+xy=40=X+y+xy +1=41
= x(y+1)+(y+1)=41= (x +1)(y +1)=41

Ma 41 chi c6 cac cach phéan tich thanh tich ctia cac cap s6 nguyén nhw sau

X+1=21y+1=41 x =0y =40
X+1=4Ly+1=1 X =40y =0
41=(-1).(-4) =141
(~1)--4D Tl +l=-Ly+1=-41  |x=-2y =-42
X+1=—-4Ly+1=-1 X =—-42;y = -2

Vay (x, y) € {(40; O);(O; 40);(—2;—42);(—42;—2)}

Chuyén d& 6: Tim gia tri chua biét
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Bai 23:
Tim s6 nguyén x,y biét: xy + 4x = 25 + 5y.
Loi giai

Ta co: xy + 4x =25 + 5y @x(y+4): 25+ 5y (1)
+) Néu y = —4 thi phuong trinh (1) vd nghiém

N R R o 5y +4)+5
+) Néu y = —4 thi phwong trinh (1) tré thanh: x = Sz IZS = ( y +l = +)%
D€ x,y nguyénthiy +4¢ {:I:l; :I:S}
Lap bang
y+4 -5 —1 1 5

y -9 -5 -3 1

X 4 0 10 6
Vay (x,y) - (4; - 9),(0; -~ 5), (10; - 3),(6; 1).
Bai 24:

Cho cac s6 nguyén ab,c,d théa man: a +b=c+d va ab+1=cd. Ching minh
rang: ¢ =d

Loi giai
Tra+b=c+d=a=c+d-b,thayvaoab +1=cd taduoc:
(c+d—b)b+1=cd=ch+db—cd+1-b*=0=b(c—b)—d(c—b)+1=0
= (b —d)(c —b) = -1

Viab,c,d lacac sd nguyén nén (b —d),(c —d) la cac s& nguyén, ta co cac TH sau:

oy pd=1 fd=brr
le—b=1 c:b+1:>C_
R A CEL R S
le-b=-1"Jc=b-1"°"

Bai 25:

@ Chuyén d&é 6: Tim gié tri chua biét
@
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Tim tat ca cdc cap 6 nguyén (x;y) thoa man: x* +x = 3 +1
Loi giai

+ TH1: Véiy <0, taco: VP = 3% +1 khong la s6 nguyén

VT =x? +x las6 nguyén (loai)

+ TH2: VG6i y=0, ta c6 x> +x =3 +1=x>+x :2:>x(x +1):2:>x =1 hoac

X =-2

+Véiy >1,taco: VP =3 41 chia3dul

Vi x nguyén nén x c6 dang 3k;3k + 1,3k + 2

V6i x =3k vax =3k +2 thiVT =x(x +1)i3

Véi x =3k +1 thivT = x(x +1> chia 3 du 2 (loai)

Vay c3p s6 nguyén (x;y) can tim la: (1,0);(-20)

Bai 26:

Tim tap hop cac s6 nguyén x biét rang:

45:23—7<x < 31:3,2+4,5.1£
18 5 4

: —211
; 2ol

Loi giai

Ta co: 43:23—7:ﬂ E—7:2—7:—5

18 9 41
31).( , 1| (165 976).43 ( 38]-2_ -2
43 5

Lai c6 33:3,2+4,5.1— :
5 45 2 5 16 2 45] 2 5

Do do6 -5 < x <_?2, maxeZ=xec {—4;—3;—2;—1}_

Bai 27: HSG Huyén Gia Vién, nam hoc 2020-2021
Tim x,y nguyén biét xy + 3x —y =6

Loi giai
Taco:xy +3x —y =6=x(y +3)—(y +3)=6-3
= (x—1)[y+3)=3
Ma x;yeZ=x-1€2Z2,y+3¢cZ

=>(x —1)(y +3) =3=13=31=(-1)(-3) = (-3)(-1)

@ Chuyén d&é 6: Tim gié tri chua biét
@




BOI DUONG HOC SINH GIOI MON TOAN 7

Ta c6 bang gia tri:

x—1 1 3 ~1 -3
y+3 3 1 -3 -1
X 2 4 0 -2
y 0 -2 -6 | -4

Vay fioy) = (2] (42002
Bai 28: HSG Luc Ngan, nam hoc 2020-2021
Tim céc sd nguyén khdong am x, y saocho x> =3’ +35.
Loi giai
+Voiy=0=x"=1+35=36=6"Vvay X =6 Vix € Z, x >0..

+V6iy > 0 thi x24+1=3+36:3mad +35>36=x>>36=x>6
XeZ x>0nenx=3k;x =3k +1;x =3k +2,keN *

Véi x = 3k = x* +1=9%?* +1 chia cho 3 dw 1, vay khdng cé gia tri nao thoa man.
Véi x =3k +1=x*+1= 9" +6k + 2 chia cho 3 du 2, vay khdng c6 gia tri nao thoa
man.
Véi x =3k +2 = x* +1= 9> + 12k + 3 + 2 chia cho 3 dw 2, vay khdng c6 gia tri nao
thoa man.
Vay x =6; y =0.
Bai 29: HSG B4 Thudc, nim hoc 2020-2021
Tim céc sd nguyén (x;y) théaman: x +2y = 3xy + 3
Loi giai
Taco: x +2y = 3xy + 3
=3Xy—-X—-2y+3=0
=9Xxy —3x —6y+9=0
=3By -1)-2@By-1)+7=0
=By -DBx—-2)=-7max,yeZ
= By —1),(3x —2) lauwdccua -7 .
Tacd -7=-17=-7.1.

Tt d6 ta tim dugc cac gia tri cta x, y nhu bang sau :

@ Chuyén d&é 6: Tim gié tri chua biét
@
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-7 -1
33X -2 1 7
2 8
y -2 0 3 3
= 1
3 —
X 1 3 3
Vi x,y €Z nén (x;y) = (1, —2) hoac (x;y) = (3;0)
Bai 30: HSG Viét Yén, nam hoc 2020 - 2021
Tim x,y nguyén, biét xy +2x -y =5
Loi giai
Ta co:
Xy +2x—-y =5
(:)x(y +2)—y—2:3
ex(y+2)-(y+2)=3
& (y+2)(x —1):3
Vix, ylasd nguyén nén (y +2) va (x —1) la s& nguyén
= (y +2) va (x - 1) la wéc cua 3; UQ) = {1;—1; 3;—3}
Ta c6 bang sau:
(X _1) 3 '3 1 '1
y 1| 3| 1 | 5
y 4 | 2 | 2 0

Vay x =4 vay =-1hodcx=-2vay=-3 hoacx =2 vay =1 hodcx =0 va
y=-5

Bai 31: HSG Triéu Hoa, nam hoc 2020 - 2021

Chuyén d& 6: Tim gia tri chua biét
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Tim x,y nguyén, biét 100 —y* = 8(x — 2021)2
Loi giai
Ta c6 100 —y? = 8(x —2021) . Do 8(x —2021) > 0vdi moi X
suy ra 100 —y* > 0 = 100 > y*
=y’ e {O; 1;4;9;16;25;36;47;64; 81; 100}
Vi y? = 0= 100 —y? = 100 = 8(x — 2021

_, 100 _ (x —2021) (loai vi x € Z)

V6iy? =1= 100 —y? = 99 = 8(x — 2021
= % = (x —2021)2(I0ai vixez)
V6iy? =4 = 100 —y? = 96 = 8(x — 2021

;s%zlzz(x—zozl)z(loaivi xezZ)

V6iy? =9 =100~y = 91=8(x —2021)
é%:(x—2021)2(|0aiv\| X€eZ)

Vi y? =16 = 100 —y* = 84 = 8(x — 2021
é%:(X—ZOZJ.)ZUOaiV\I X€eZ)

Vi y? =25 = 100 —y? = 75 = 8(x — 2021
= % = (x —2021)2(I0ai vixez)

Vi y? =36 = 100 —y* = 64 = 8(x — 2021
. 64

8= (x —2021) (loaivix €2)

Vi y? = 49 = 100 —y? = 51 = 8(x — 2021

@ Chuyén d&é 6: Tim gié tri chua biét
@
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= % = (x —2021)2 (loaivix €2)

V6iy? =64 = 100 —y* = 36 = 8(x —2021)

= % = (x —2021)2 (loaivix €2)

V6iy? =81 = 100~y =19 = 8(x — 2021)

= % = (x —2021)2 (loaivix €2)

Vi y? =100 = 100 —y? = 0 = 8(x — 2021
2
= 0= (x —2021) = x =2021

Vay y =10y = —10
Do do (x;y) = (2021;10) va (x;y) = (2021;—10)

Bai 32: HSG Chuong M§, nim hoc 2020 - 2021

Tim céc s6 nguyén a,b thoa man: (3a +1)b = 3(a +2).
Loi giai

Taco (3 +1)b =3(a +2)

)

)

(3a+1)b—(3a+1)=5

(3a+1b:3a+1+5
(3a+1)b—1)=5

Vi a,b la c&c s6 nguyén nén ta c6 cac truong hop sau:

Truone hob 1 3a+1=1 a=>0
rueong hop 1: b_1_5 = b—6

-2
a+l=-1 S . R o .
Trueong hop 2: {b 1—_5 = @ 3 (khong thoa mén vi a khong la sd nguyén)
ST b=-4

Chuyén d& 6: Tim gia tri chua biét
O
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3a+1=-5 a=-2
Trueong hop 4:
ruong hop {b—l:—l :>{
Vay cac cap s6 nguyén (a,b)th(’)a man la: (O, 6); (—2, O)
Bai 33: HSG Yén Thanh, nim hoc 2020 - 2021
Tim x,y € N biét 25 —y* = 8(x — 2009y’
Loi giai
Ta co: 25—y = 8(x —2009)* (*)
Vi 8.(x —2009) >0=25-y* >0
=y*<25mayeN
~0<y<5
Vigi2=(25-y»):2 =y lasolé
=Vyc {1; 3; 5}
Khi y = 1 thay vao (*) ta ¢6: 25 —1* = 8.(x —2009) = 24 = 8.(x — 2009)
= 3= (x —2009) loaivi x € N
Khi y = 3, thay vao (*) ta c6: 25 —3° = 8(x —2009)°
2 2 N
= 16 = 8(x —2009) = 2 = (x —2009) loai Vi x € N
Khiy =5 thay vao (*) ta cé: 25 — 5 = 8.(x — 2009)
= 0 =8(x —2009) = 0= (x —2009) = x = 2009 (thoa man diéu kién cua dé bai)

Vay x = 2009,y = 0.
Bai 34: HSG Thanh Tri, nam hoc 2020 - 2021

Tim cac s6 nguyén x,y dé x? +x = 3% +1
Loi giai

+) Treong hop y < 0, ta co:

VP =x* +x =x(x +1) la s6 nguyén

VT = 3% +1 khong la s6 nguyén (via™" = in véia =0, n nguyén duong)
a

= Truong hop nay loai

@ Chuyén d&é 6: Tim gié tri chua biét
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H)VSiy=0,taco x* +x =3 +1 = x(x +1) =2=12=(-2)(-1)

VixeZnénx <x+1=x=1hoac x =-2
Khix=1thiy=0;khix=-2thiy=0

+) Voiy >0, ta cé:

VP =x* +x =x(x +1) latich hai s& nguyén lién ti€p nén x* +x chia hét cho 3 hoic
chiacho 3 duw 2

VT = 3% 11 chiacho 3 du 1

= Truong hop nay loai

Vay, cap s6 nguyén (x;y) can tim la: (1,0); (-2;0).

Bai 35: HSG Thanh Ba, nam hoc 2019 - 2020

< . A ~ IV X 1 1
Tim cac sO nguyén x, y bietrang ———==.
8 y 4
Loi giai
bK:y = 0.
. xy—8 1
Taco ()= :—:>xy—8:2y:>(x—2)y:8

4
=X —2;y la cac wéc caa 8.

Ta cé bang tinh sau:

x—-2 | -1 1 -2 2 —4 4 -8 8
y -8 8 —4 4 -2 2 -1 1
X 1 3 0 4 -2 6 —6 10

Vay, ta tim duoc céc cip s6 nguyeén (x;y) la:
(1;—8); (3;8); (O;—4); (4;4); (—2;—2); (6;2); (—6;—1); (10;1).

Bai 36: HSG Cwa Lo, nam hoc 2021 - 2022
5 vy 1

Tim cac s6 nguyén x,y biét: =+ ==
ay y X 4 8

Loi giai

Yy _ =y _oy) =
R =Xx(1—-2y) =40

Chuyén d& 6: Tim gia tri chua biét
O
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Vix,yezZ vax(l—-2y)=40
=1-2y lawdclé caa 40 ticla —-5-11,5

Ttr d6 ta tim dugc cac gia tri cta x, y nhu bang sau :

1-2% -5 -1 1 5
y 3 1 0 -2
X -8 —40 40 8

Bai 37: HSG Ky Anh, nim hoc 2020 - 2021
Tim cac s6 tw nhién a,b sao cho: (2020.a+ b+ 5).(2020a +2020.a+ b) — 2021.

Loi giai
+) Viab €N nén (2020.a+ b+5) € N, (2020° +2020.a+ b) €N

Lai c6(2020.a+ b+ 5).(2020a +2020.a+ b) — 2021 Ma 2021 = 43.47

o Trasng g 1. |2020-8+ D5 =43 220.a+b=38_
n . ,
) Treong hop 14, o+ 9000.a4- b — 47 = 12020° — 9 —abe
N Trasng hog 5. |2020:3+ D+ 5 =47 2020.atb =42 (b= 42
n .
) Treong hop 21, o+ 9000.a4- b — 43~ 20207 — 1 “la=0

Vay a=0; b= 42.

Bai 38: HSG Viét Yén, nam hoc 2020 - 2021
Tim cac s6 tw nhién a,b sao cho: (2020a + 3 + 1)(2020° + 2020a +b) = 225(*).

Loi giai
Néu a =0
Vi 225 1255 1é nén (20208 + 3b +1) va (2020° + 2020a +b) déu la s 1é
Via =0 nén 2020a va 2020° déu la sd chan
+) D& (2020a + 3+ 1) la sd lé thi 3 + 1 phai la sd lé suy ra b phai 1a sd chan
+) D& (2020° +2020a +b) 1a 58 I thi b phai la s3 & (vO ly)
—a=0¢cN thay vao (*) ta dwoc (3 +1)(b +1) =225 « (3 +1)(b +1) = 25.9
& (B+1b+1)=(38+1)(8+1)=b=8€N
Vaya=0vab=28.

Ch.

Chuyén dé 6: Tim gia tri chwa biét
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Bai 39: HSG Viét Yén, nam hoc 2020 - 2021
Tim cac s6 nguyén x,y biét 9x* —21x —15xy + 35y +11=0
Loi giai

Ta cd: 9x* — 21X —15xy + 35y +11 =0 = (3x — 7)(3X — 5y) = —11 = —1.11 = 1.(—11).

8
THy [ 7= "7 3 (loai
lax —sy = -11 _E(Oa')
8
X-—T7=-1 [x=2
TH2: . 5
{3X_5y211:>{y:_1 (thoa mén)
g [¥7=1 X=56 oai
: 3X_5y:_1:«y:§(oal)
5
o |FCT=1 X:_ﬁl _
' 3X—5y:1 <y:—]_3(oal)

Chuyén d& 6: Tim gia tri chua biét
O
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Chuyén dé 7: DPAI LUONG TI LE THUAN, TI LE NGHICH
(Céc bai toan thuc té)

I. Kién thiec can nhé
A. Dai lwogng ti lé thuan
1. Binh nghia: Néu dai lvong y lién hé véi dai luong x theo cong thiec y = kx (vai
k 1a hang s6 khéc 0) thi ta n6i y ti Ié thuan véi x theo hé sd ti 1é k
2.Chuy:
* Khi dai lwgng y ti l€ thuan véi dai lwong x thi x cing ti 1€ thuan véi y va ta noi
hai dai lwgng do ty 1€ thuan vaéi nhau.

* Néu y ti lé thuan véi x theo hé so ti 1€ k (khac 0) thi x ti Ié thuan véi y theo hé s6

E .

*Néu z tilé thuan voiy theo hé sotilé k , y ty lé thuan véi x theo hé s ti lé k, thi
z ty 1é thuan voi x theo hé so tilé k k,.

3. Tinh chat: Néu hai dai lwong ti Ié thuan véi nhau thi:

* Ti 6 gitra hai gia tri twong tng cua hai dai lwong luon khéng doi:

* Ti sG gitta hai gia trj bat ki ctua dai lwgng nay bang ti s& hai gia tri twong ng cua

dai lwong kia:

X, Y, X5 Y,

Xy Y. X :y_l.

B. Pai lwgng ti le nghich
1. Pinh nghia: Néu dai lvong y lién hé véi dai lwong x theo cong thic y = a hay
X

xy =a (Vdi a la hang s& khac 0) thi ta néi y ti Ié nghich véi x theo hé sd ti lé a

2. Tinh chat: Néu hai dai lwong ti 1é nghich véi nhau thi:

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
@
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* Tich cua mot gid tri bat ki cua dai lwong nay véi gia tri twong tng ctia dai lwong
kia ludn 1a mot hang s&: Xy, =Xy, =Xy, =..=a.
* Ti s§ gitra hai gia tri bat ki ctia dai lwong nay bang nghich dao cua ti s6 hai gia tri

twong ttng cua dai lwong Kia: N Y 4 Y

X, Y, X, oY,
3.Chuy:

* Khi dai lugng y ti 1€ nghich véi dai lwong x thi x ciing ti I¢ nghich véi y va ta
noi hai dai lugng do6 ty 1€ nghich véi nhau.

*Néu y ti lé nghich véi x theo ti Ié a thi x ciing ti 1é nghich véiy theo tilé a

* NEu y ti 16 nghich v6i x thi y i 1& thuan véi %

* Néu z ti lé nghich véi y theotilé a, vay ti lé nghich véi x theo tilé a, thi z tilé

QD

thuan vai x theo ti le .
a
2

B. M6t s6 vi du
Bai 1:
C6 3 manh dat hinh cht nhat AB va C . Cac dién tich cua A va B ti lé v6i 4va 5,
cac dién tichctia B va C tilé v6i 7 va 8; A va B c¢c6 cung chiéu dai va tong céac
chiéu rong cta chung la 27m. B va C c¢6 cung chiéu rong. Chiéu dai cia manh dat
C 1a 24m. Hay tinh dién tich cia mdi manh dat.

Loi giai
Goi dién tich, chiéu dai, chiéu rong cua cac manh dat AB,C theo thk tu la
S,d,r,,Sg.dg,r, S, dr
Theo bai ra ta co:

S

-1
’SC

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
@
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Hai hinh chit nhat A va B c¢6 cung chiéu dai nén céac dién tich cua chdng ti Ié thuan

VGi céc chiéu rong. Ta co:

S_Azizrijr_:rierJrrB:z:gérA:12m
S, 5 r 4 5 4+5 9 r, =1m =r_

Hai hinh ch nhat B va C c6 cung chiéu rong nén cac dién tich cua ching ti Ié
thuan vdi cac chiéu dai. Ta co:

d 7d.  7.24
d 58 8 (m)=d,

Do d6: S, =d, r, = 21.12 = 252(m?)
s, =d_r, =21.15 = 315(m?)
S, =d_r. =24.15 = 360(m?)
Bai 2:
Mot ban thao cudn séch day 555 trang duoc giao cho 3 nguoi danh may. D€ danh
may 1 trang nguoi thir nhat can 5 phut, nguoi thie hai can 4 phat, nguoi thi 3 can 6
phat. Hoi mdi nguwoi ddnh mdy dwoc bao nhiéu trang ban thao, biét rang ca 3 nguoi
cung nhau lam tit dau dén khi ddanh may xong.

Loi giai
Goi s6 trang ngwoi th nhat, thi 2, tht 3 ddnh may duoc theo thi tw x,y,z
Trong cling mot thoi gian, sd trang sdch mdi ngudi danh duoc ti 1é nghich véi thoi
gian can thiét dé€ danh xongl trang; tic la sd trang 3 nguoi danh ti 1é nghich voi

5;4:6

1 —==12:15:10

Dodétacé:x:y:z:%:

<A

1
4
Theo tinh chat day ti s6 bang nhau, ta c6:

X Yy 'z _ X+y+z _ 55

12 15 10 12+15+10 35
= X =180y = 225;z =150

=15

Vay s6 trang sach cua nguwoi thi nhat, th hai, thi ba lan lwot 1a: 180, 225, 150

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
@
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Bai 3:

4

Ba Iop 7 & treong K ¢6 tat ca 147 hoc sinh. Néu dwa % sd hoc sinh cua I6p 7A, % so

hoc sinh cua lép 7A, va % s6 hoc sinh cua l6p 7A, di thi hoc sinh gioi cdp huyén thi

s& hoc sinh con lai caa ba lép bang nhau. Tinh tdng sd hoc sinh ctia mdi 16p 7 &
treong K
Loi giai
Goi t6ng s8 hoc sinh cua 7A,7A, 7A Tan luot la a,b,c(a,b,c € N *)
Theo bai ra ta c6: a—%a :b—%b :c—%c(*) vaa+b+c =147

.28 3 4 12a 1 12 a b cC
T (N)=—=—=—"=>"—="—"="—"=—=

3 4 5 18 16 15 18 16 15
Ap dung tinh chat day ti s& bang nhau, ta c6:
a_b _ ¢ a+b+c 147
18 16 15 18+16+15 49

Vay tong s6 hoc sinh cua 7A,7A,,7A, Tan luot 1a 54;48;45

—3=a="54h=48c=45

Bai 4:
Ba d6i cung chuyén mot khoi lwgng gach nhu nhau. Thoi gian d€ doi thi nhat, doi
thi hai va ddi thit ba lam xong cdng viéc lan lwot 1a 2 gio, 3 gio, 4 gio. Tinh s6
nguoi tham gia lam viéc ctia mdi ddi, biét rang sd nguoi ctia ddi thit ba it hon s6
nguoi cua doi thit hai l1a 5 nguroi.

Loi giai
Goi s6 nguoi tham gia lam viéc ctia doi 1, d6i 2, d6i 3 lan luot 12 x,y,z (gio)
bK: x,y,z >0
Cung mot khéi lwong cdng viéc, s nguoi tham gia va thoi gian lam viéc ti 1é
nghich.

Theobairatacd: 2x =3y =4z vay -z =5

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
@
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=60=y =20,z =15x =30

Vay s6 nguoi tham gia lam viéc cua ddi thi nhat, doi th hai, doi thie ba lan luot la
30 ngwoi, 20 ngweoi, 15 nguoi.
Bai 5:
Ba I6p 7A7B,7C cung mua mot sd goi tam twr thién, luc dau s6 goi tam du dinh
chia cho ba 16p ti ¢ véi 56,7, nhung sau d6 chia theo ti I€ 4,56 nén c6 mot 16p
nhan nhiéu hon 4 goi. Tinh tong s& goéi tam ma ba 16p d&@ mua.

Loi giai
Goi tong s6 goi tam 3 16p cung mua la x (x 1a sd tw nhién khac 0)
S& goi tam dw dinh chia cho 3 16p lac déau la a,b,c

5 6 7 18 18 18 18 3 18
S8 goi tam sau d6 chia cho 3 16p lan luot la @', b’, ¢’, ta co:

a' b ¢’ _a+b+c X

=—= 4—X;b':5—x;c':6—x(2)
4 5 6 15 15 15 15 15

Sosanh (1) va(2)tacd a >a"b =b';c <c' nén Iép 7C nhan nhiéu hon lac dau

Vayc—-c'=4 hay6—x—7—X:4:>L:4:>x:36O
15 18 90

nén I6p 7C nhan nhiéu hon luc dau
Vay s6 goi tam 3 16p d& mua la 360 gai.
Bai 6:
Bon con ngwa an hét 1 xe ¢o trong 1 ngay, mot con Dé an hét mot xe co trong 6
ngay, hai con ctru trong 24 ngay an hét 2 xe co. Hoi chi ba con (Ngua, Dé va Curu)
an hét hai xe ¢6 trong may ngay ?

Loi giai
Vi bon con ngua cung an hét xe co trong 1 ngay, do dé mot con ngya an hét 1 xe co
trong 4 ngay
Mot con dé an hét mot xe co trong 6 ngay. Hai con ctru an hét hai xe co trong 24

ngay nén mét con ctru an hét mot xe co trong 12 ngay.

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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Trong mot ngay:
Mot con ngwra an hét %(xe cd), mot con dé an hét %(xe cd), mot con ctru an hét %

(xe co)

L~ 1 1 1 1
Cabaconanhét: = +=+—== (xecd
4 6 12 2( )

Ca ba con an hét 1 xe co trong 2 ngay nén an hét 2 xe cd trong 4 ngay.
Bai 7:
Mot vat chuyén dong trén cac canh hinh vuoéng. Trén hai canh dau vat chuyén
dong vai van toc 5m /s, trén canh thit ba véi van toc 4m /s, trén vanh thi tw véi
van toc 3m/s. Hoi do dai canh hinh vuéng biét rang tdng thoi gian vat chuyén
dong trén 4 canh la 59 giay

Loi giai
Cung mot doan duong, van tdc va thoi gian la hai dai lwgng ti 1€ nghich

Goi x,y,z la thoi gian chuyén ddng lan lwot vGi cac van tdéc 5m /s,4m /s,3m /s
Tachd:5x =4y =3zvax +x+y+z =59

Hay X =Y 2 _X¥xHy+z 59 _g
1111 1,1 1 8
5 4 3 5 5 4 3 60
1

Vay canh hinh vuéng la 5.12 = 60m
Bai 8 :
Hién nay hai kim dong ho chi 10 gio. Sau it nhat bao lau thi 2 kim dong ho nam dai
dién nhau trén mot duong thang.
Loi giai
Goi x,y la s6 vong quay cua kim phat va kim gio khi 10 gio dén lic 2 kim ddi nhau

trén mot duong thang, ta co:

X—y = %(ﬁ»ng VGi tir 5O 12 dén s6 4 trén dong ho)

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
@




BOI DUONG HOC SINH GIOI MON TOAN 7

Va x :y =12 (do kim phuat quay nhanh gap 12 lan kim gio)

1l="—"—=x= %(véng)é X = %(gib)
Vay thoi gian it nhat d& 2 kim dong ho tir 1ac khi 10 gio dén lac nam dsi dién nhau
trén mot duong thang la f—lgib
Bai 9:
Ba d6i san dat lam ba khdi cdng viéc nhw nhau. Doi thit nhat hoan thanh cong viéc
trong 4 ngay, doi thi hai hoan thanh cong viéc trong 6 ngay va doi thi ba hoan
thanh cong viéc trong 8 ngay. Hoi mdi ddi c6 bao nhiéu may (cd cing nang suat),
biét rang doi thix nhat c6 nhiéu hon ddi thix hai 2 may.

Loi giai
Goi s6 may cua ba dgi theo tha tw 12 a,b,c (cdc may c6 cung nang suét)

Vi s may va s6 ngay la hai dai lwong ti 1€ nghich , do d6 ta cé:

4a =6b =8¢ hay%:%:%,theotinhché’tcﬁadéytisé’béngnhautacé:
4 6 8
a==~6
a_b_c_azb_2 5 lh_y
1711 11 1 s
4 6 8 4 6 12 -

Vay sd may cua ba doi theo thi ty la 6;4;3may
Bai 10:
Tim dd dai 3 canh ctia tam giac ¢6 chu vi bang 13cm. Biét d6 dai 3 dwong cao tuong
&ng lan lwot la 2cm, 3cm, 4cm.
Loi giai
Goi d¢ dai ba canh ctia tam giac la x,y,z (cm)(x,y,z > 0)
Theobairatacoé: x +y +z =13
Vaox =3y =42 =125, jfz%zi

6 3
Ap dung tinh chat day ti s& bang nhau, ta c6:

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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y_E_M—E:]_:}X:6,y:4,Z:3

X
6 4 3 6+4+3 13

Bai 11:
Trén bang c6 ghi cac s ty nhién tir 1dén 2008, ngwoi ta lam nhw sau: 1ay ra hai s6
bat ky va thay vao bang hiéu cta ching, ¢t lam nhu vay déh khi con mot so trén
bang thi dirng lai. Hoi ¢6 thé lam dé trén bang chi con lai s6 1 duwoc khéng ? Giai
thich ?

Loi giai
Goi S la tong tat ca cac s6 dwoc ghi trén bang

2008.2009
2

Tac6S=1+2+3+...+2008 = = 1004.2009 12 mot s6 chan. Khi 13y ra hai

s8 a,b va thay vao bang hiéu cta hai s3 thi tong S b6t di (a +b)—(a —b)=2blasd

chan.
Nén tong mai phai la maot s chan
Vay trén bang khong thé con lai s6 1

Bai 12:
S6 A dwoc chia thanh 3 s6 ti 1é theo % ; % ; % Biét tdng cé&c binh phuong cuia ba s6
d6 bang 24309.Tim s6 A

Loi giai

Ta co: g:§:1:2_4:ﬁ:2224:45:10
3 4 6 60 60 60
Gia str s6 A dwoc chia thanh 3 phan x,y,z
Theo dé baitaco: > =Y =% X,y,z cung dau
24 45 10
2 2 2 2 2 2
Vélx_:y_:z_: X" 4y 41z :24309:9:32
24> 45%  10° 247 +45° +10° 2701
> X2 =2823F =72 =x =472
Hoc sinh tinh twong tu: y = £135;z = +30

Vay A = 237 hoac A = —237

Bai 13:

Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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TSng ba phan s ti gian bang 5% cac tkr cua chung ti 1é nghich véi 20;4;5. Cac

mau cua ching ti lé thuan véi 1;3;7. Tim ba phan sd dé.

Loi giai
Goi ba phan so can tim la a,b,c
Theo bairatacod:a+b+c= 5%
111
abc=20_4_5_1_1_1_, .35.9
1 3 7 20 12 35

525
a b ¢ at+tb+c  “e3 _ 5

= = = = =
21 3 12 21+3+12 68 63

63 3 63 9 63 21
Vay ba phan sé can tim la 2%52_2

Bai 14:
Ba phan s c¢é tdng bang % cac tkx ctia chiing ti 1é véi 3,4,5,cac mau cua ching ti
Ié vGi 5,1;2.Tim ba phan s6 do.

Loi giai

Cac phansocantimlaab,.ctacé: a +b+c = %va a:b:c=

gl w

|~

:§:6:40:25
2

12 15
35 7 14

Bai 15:

Tim s8 do cac gbc cia AABC, biét rang s6 do cac goc nay ti lé véi 2,3,4
Loi giai

Trong AABC ta cé: A+B +C =180°

c
4

N>

Theo gia thiét ta c6: %

Ap dung tinh chat cta day ti s& bang nhau ta co:

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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%:200;»,&:400
S 0 2 -
A_B_C_A+B+C 180 ,n 1B _ 5 B—e0
2 3 4 2+3+4 9 3

%:20°:>6:80°

Vay A = 40°,B = 60°,C = 80°
Bai 16
Hai xe may khaoi hanh ciing mot 1Uc tie A va B, cach nhau 11km d€ di dén C (ba dia
diém AB,C & clng trén mot dwong thang). Van toc ctia ngudi di tir Ala 20km /h.
Van tdc cua nguoi di tir B 1a 24km /h . Tinh quang duong mdi nguoi da di. Biét ho
dén C cung mot ldc

Loi giai
Goi quéang duong di duoc cua 2 nguoi lan luot la a,b
+TH1: C nam gitra hai diém Ava B

Lap Iuénduoc:iziz a+b =E=E¢a25;b:6
20 24 20424 44 4

+TH2: C khong nam gitta hai diém AvaB

Lap luan dwoc B khoéng nam gitra A va C

20 24 24-20 4

Bai 17:

Ba I6p 7A,7B,7C 6 tat ca 114 hoc sinh. Biét s3 hoc sinh 16p 7A béang g s hoc sinh

I6p 7B, s& hoc sinh I6p 7B bang % s& hoc sinh 16p 7C. Tinh s& hoc sinh ctia moi 16p.
Loi giai
Goi s& hoc sinh ctaa ba 16p 7A, 7B, 7C lan luot la a,b,c

Theo dé bai ta co: a :gb,b :%cvé a+b+c=114

Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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Theo tinh chat day ti s& bang nhau : a_b_c_a+brc 14 g
5 6 8 5+46+8 19

Do d6a=56=30;b=6.6=36,c=28.6=48
Vay sd hoc sinh ctaa ba l6p 7A 7B, 7C lan lwot la 30, 36,48 hoc sinh
Bai 18
Tim mot s6 6 ba chit s6, biét rang s6 d6 1a boi ctia 18 va céc chit s cua no ti 1é theo
12,37
Loi giai
Goi a,b,c la cac chix s6 ctia sd ¢6 3 chix s6 can tim
Vi mdi chit s§ khong vuot quéa 9va khong thé dong thoi bang 0 nén

a+b+c=9
1<a-+b+c<27.Matkhéc, s6 d61labdicaa 18 nén |a+b+c =18
a+b+c=27
Theo gia thigt taco: 2 =2 =& _2H0HC g5 46: (a 15 1.c)6
1 2 3 6
Néna+b+c:18:>§:9:E:E:3:>a:3,b:6,c:9
1 2 3 6

Vi s8 phai tim chia hét cho 18 nén chit s& hang don vi phai Ia chi s& chan
Vay cac so phai tim la 396;936

Bai 19

Mot xe tai chay tir thanh phd A dén hai cang B gom ba ching dwong dai bang
nhau, nhung chat leong mat duong xau tét khac nhau nén van toc trén moi chang
lan luwot bang 40; 24 va 60 (km/h). Biét tdng thoi gian di tir A dén B 1a 5 gio, tinh do
dai quang duwong AB?

Loi giai

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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Goi van toc va thoi gian xe tai di trén ba chang duwong lan luot 1a vi, v2, vs; t, t2 ta.
Khi dé: t, +t,+t, =5

Vi ba ching duong dai bang nhau, van tdc va thoi gian lai hai dai lwong ty lé

|~

: =—:—:—=3:5:2

nghich, dodo: t @t :t. = =
o 1 v, 40 24 60

<

ng
1.1 1,11
b

1

~t
~t

< . ey~ ;R , t t +t 4+t 5
Ap dung tinh chat day ty so6 bang nhau, tac6: t =2=23=1_2 3 _ —
b dung yly g 3 5 2 10 10

=0,5
Suy ra: t, =3.0,5=15(h);
Quang dudng AB la: 3.(40.1,5) = 180 (km)
Bai 20
Ba thtra ruong hinh chix nhat A B,C c6 cuing dién tich. Chiéu rong caa 3 thira ruong
AB,C lan lwot ti 1é v6i 3;4;5.Chiéu dai cua thita ruong Anho hon tong chiéu dai
ctia 2 thira rudng B va C 1a 35 mét. Tinh chiéu dai mdi thira rudng.

Loi giai
Goi chiéu dai cuia 3 thira ruong 12 A B,C lan luot 1a x,y,t(m)(x,y,t > 0)
Vay+t—-x=35

Goi chiéu rong cua 3 thira ruong A B,C lan luot 1a a,b,c(m)(a,b,c > 0)

Ta co: ax =by = ct(1)(do dién tich bang nhau) va % = % = %

Dét%:%:%:k:>a:3k;b:5k;c:4k,thayvéo (1) ta dwoc

dox —Sky — skt > XY b _ yFt=x 3 4
20 12 15 12+415-20 7

Tir d6 tinh dwoc: x =100,y = 60;t = 75
Bai 21
Ba do6i cung chuyén mot khdi gach nhw nhau. Thoi gian d€ doi thi nhat, doi thi hai

va doi thi ba lam xong cdng viéc lan lwot 1a 2gio, 3 gio, 4 gio. Tinh s6 ngwoi tham

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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gia lam viéc cta mdi doi, biét rang s& nguoi ctia doi thit ba it hon s6 nguoi cta doi
thit hai la 5 nguoi.

Loi giai
Goi s6 nguoi tham gia lam viéc ctia doi thit nhat, doi thi hai, doi thi ba lan lwot 1a
x,y,z (gio), bK: x,y,z > 0
Cung mot khéi lwgng cong viéc, sd nguoi tham gia va thoi gian lam viéc ti 1€
nghich
Theobairatacd: 2x =3y =4zvay—-z=>5
y_ z_y—-z 5 60

1 1 1 1 1

3 4 3 4 12
=y = 20,z = 15,x = 30 (thoa man diéu kién bai toan)
Vay s6 nguoi tham gia lam viéc cua ddi thi nhat, doi tha hai, doi thi ba lan luot la

30 nguwoi, 20 ngwoi, 15 nguoi.
Bai 22:

Tim hai s§ duong, biét rang tong, hiéu, tich ca ching lan lwot ti 1& nghich Vi

15;60 va 8
Loi giai
Goi hai s§ phai tim la a,b(a > b > 0), theo dau bai ta c¢:
a+b a—-b ab a=>5
15 b)=60(a —b)= 8ab ha =———=—=k=k=1=
[a+b) = 60(a ) y > 15 b= 3

Bai 23
Tim mot s& ¢é ba chit s6, biét rang s6 d6 1a boi ctua 18 va cac chit sd caa né ti 1é theo
12,37

Loi giai

Goi a,b,c la cac chir s6 ctia so ¢6 3 chix s6 can tim
Vi modi chit s8 khong vuot quéa 9va khong thé dong thoi bang 0 nén

at+b+c=9

1<a-+b+c<27.Mat khéc, s6 d61abdicua 18 nén |a+b+c =18

a-+hb+c=27
) e ,.,a b ¢ a+b+c , .
Theo gia thiéttacd: —=—=-—=——,do dd: (a+b +c):6
gla 1 2 3 6 @+b+c)

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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Néna+b+c:18:>§:9:E:E:3:>a:3,b:6,c:9
1 2 3 6

Vi s8 phai tim chia hét cho 18 nén chit s& hang don vi phai Ia chi s& chan
Vay cac so phai tim la 396;936
Bai 24
Tim d6 dai 3 canh ctia tam giéac c6 chu vi bang 13cm. Biét d6 dai 3 dwong cao tiong
&ng lan lwot la 2cm, 3cm, 4cm
Loi giai
Goi d¢ dai ba canh ctia tam giac la x,y,z (cm) (x,y,z > 0)
Theobairatacd: x +y +z =13
va 2x =3y =47 =25,

SuyrafzxzE

6 4 3
Ap dung tinh chat day ty s bang nhau
X _y_ zZ_X+y+z _13_1

6 4 3 6+4+3 13
suyrax=6y=4;z=3
Vay 3 canh cua tam giac c6 d¢ dai la 6cm; 4cm; 3 cm
Bai 25
Tim hai s8 nguyén duong x va y biét rang tong, hiéu va tich ctia ching lan luot ti lé
Vi 35,210;12
Loi giai
Do tong, hiéu va tich cta x vay lan luot ti 1€ nghich véi 35,210,12
Taco: (x +y).35 = (x —y).210 = 12xy
x+y:x—y:>x+y_x—y_2x 2y

T [x +y)35 = x ) 210 = 210 35 210 35 245 175

= ; =Z=X= 7?ythay vao déng thic (x + y>.35 = 12xy ta duwoc

=y -5y =0=y(y-5/=0=>yec{05}may>0=y=5
Voiy =5thix =7
Bai 26

Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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S6 A duoc chia thanh 3 s6 theo ti 1é g ; % Biét rang tong cac binh phwong ctia ba

1
6
s& d6 bang 24309. Tim s6 A

Loi giai
Goi a,b,c la ba so dwoc chia ra ttr sO A

Theo dé bai ta co: a:b: c_g % 1(1)vaa +Db? +c¢? = 24309 (2)

:k:>a:3k;b:§k;c:E
5 4 6

Tk (1)=

01\1\)|$D
A\oo|cr
olr|o

25 16 36
Do d6 =k =180 ;k =-180
+k =180=a=72b=135c=30=A=a+b+c =237
+)k =-180=a =—-72b=-135c=-30=A=a +b+c =-237

(2) & kz.[i + 2 i] = 24309

2 4 o2 2 ala+b
a) Tul-C.c—ab khids 2T 2 HA 2:+h)_a
c b b*+c® b’ +ab b(b+a) b

Bai 27
Ba phan s c¢6 téng bang % cac ti cta ching ti 1é véi 3;4;5, cac mau cta chang ti

1é vdi 5;1,2. Tim ba phan sd dé.

Loi giai
213
Goi cac phan s6 phai tim la: a,b,c,tacé: a +b+¢c === -0
Vaa:b: c—E 4. §—6 40:25=a=— J bzg;c:E
51 2 35 7 14
Bai 28

Ba ban An, Binh, Cuong c6 téng s8 vién bi 1a 74. Biét rang sd vién bi caa An va Binh
ti 1é v6i 5va 6; sd vién bi caa Binh va Crong ti l1é véi 4va 5. Tinh s vién bi ctia mdi
ban

Loi giai
Goi sd vién bi caa An, Binh, Cuong lan lwot la a,b,c. Vi tdng so vién bi ctia ba ban la
74néna+b+c=74

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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V‘|s€)’viénbicﬁaAnvaB‘mhtilév(yi5vz‘:16nén§:9:>i:£

5 6 10 12
A e s U ¢ BN R ¢ B
Vi so vién bi ciaBinhva Cwong ti le voi 4va5nén — === — = —

4 5 12 15
Tudétacy: &—L _Cc_ _atbtc 74 _,
10 12 15 10+12+415 37

Suy ra a = 20;b = 24;c = 30
Bai 29
Mot cong treong du dinh phén chia sd dat cho ba doi I, 11,111 ti I véi 7;6;5. Nhung

sau d6 vi s6 nguoi cua cac doi thay d6i nén da chia lai ti 1€ 6;5;4. Nhu vay c6 mot
doi lam nhiéu hon so vdi dy dinh la 6m®. Tinh tdng s6 dat da phan chia cho céac doi.
Loi giai

Goi tong s6 dat da phan chia cho cac doi 1a x (ms), DK :x >0

S d4t du dinh chia cho 3 d6i I, 11,11 Tan luot 1a a,b,c(m*),DK :a,b,c >0
TaCégzg:gzwziiazz;b:%;czs_x(l)

7 6 5 18 18 18 18 18
SG daft sau d6 chia cho 3 d6i 111,11 lan Tuot la a’,b',c'(m*). PK: a'b',c' > 0

6 5 4 15 15 15 15 15
So sanh (1) va (2) tacd: a <a',b =b',c > c¢'nén ddi | nhan nhiéu hon lic dau
Via—-a'=6hay 7—)(—6—)(:6:>L:4:>x:360

18 15 90

Vay tong sé dat da phan chia cho cac doi la 360m° dat.

Bai 30
S6 M duoc chia thanh ba so ti Ié véi 0,5;1%;2%. Tim s6 M biét rang tong binh

phuong cua ba s6 d6 la 4660

Loi giai
Tacc'):0,5:13:21:1:§:g:£:§:2—7:6:10:27
3 4 2 3 4 12 12 12

Gia st M duoc chia ra thanh 3 s6 x,y,z . Theo bai ra ta c6:

y z xz_ﬁ_zz_x“ry“rz2 _4660_4 52

X
6 20 27 6 202 27 6°4+20%+27° 1165
= x> =12 =>x = +12;y* = 40° = y = +40;2° = 54> = 7 = +54

Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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VAay M =12 + 40 + 54 — 106 hodc M = —12 — 40 — 54 = —106
Bai 31:
Ba ddi may ui dat lam ba khoi lwong cong viéc nhw nhau. D6i thit nhat hoan thanh
cobng viéc trong 4 ngay, doi tht hai hoan thanh trong 6 ngay, doi thit ba hoan thanh
trong 8 ngay. Hoi mdi doi c6 bao nhiéu may (ciing nang suat), biét rang doi thi
nhat nhiéu hon d6i thu hai 2 may.

Loi giai
Goi x,y,z theo thi tw la s6 may ai cua doi 1, 2, 3.
Do cac may c6 cung cdng suat, khoi legng cdng viéc ctia ba d6i nhw nhau

S6 may va thoi gian hoan thanh cong viéc la ti 1€ nghich véi nhau.

Tacéizlzivéx—yzz
11 1
4 6 8
Theo tinh chat cua day ti s6 bang nhau, ta cé: X _3; = % —24=>Xx=6y=4z=3
4 6 12

Bai 32;

Ba I6p 7 & treong K ¢6 tat ca 147 hoc sinh. Néu dwa %36 hoc sinh ctuia I6p 7Aq, %sé’

hoc sinh ctaa l6p 7A2 va %36 hoc sinh cuia 16p 7As di thi hoc sinh gioi cap huyén thi

s& hoc sinh con lai caa ba lép bang nhau. Tinh tdng sd hoc sinh ctia mdi 16p 7 &
treong K.

Loi giai
+ Goi tdng sd hoc sinh ctia 7A1, 7A2, 7As [an luwot la a,b,c (a,b,ce N¥)

Theo bairatacé: a—%a:b—%b:c—%c (*)vaa-+b+c =147

e 28 3D 4 12a 1 12 a b ¢
Tt ()= —=—=—=>—"—="F="=
3 4 5 18 16 15 18 16 15

Ap dung tinh chat day ty sd bang nhau ta co :

@ Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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a b c_ a+b+c _147_3

18 16 15 18+16+15 49

Suyra: a=>54b=48c =45
Vay tdng so hoc sinh ctia 7A1, 7A2, 7Aszlan lwot 1a 54,48 va 45.

Chuyén dé 5: Pai lwgng ti 1€ thuan, dai lwong ti 1é nghich
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Chuyén dé 8: DA THUC

1. BIEU THUC DPAI SO VA DON THUC
A. Ly thuyét
1) Biéu thiec dai s va tinh gia tri cta biéu thic
Vidu: x +Lx* +y* —z%....
+) Trong biéu thirc dai s6 cac chit dai dién cho cac sd thay dai thi goi la bién s6
+) Céc chit dai dién cho 1 s khong dai goi la cac hang s6
Viduy: ax? +bx +¢ (ab,c la cac hang so)
+) Tinh gia tri cua biéu thac: Thay chit boi s&
+) Gia tri ctia bién sd d€ biéu thirc c6 nghia
- Né&u biéu thiec chita biéh s6 @ mau sd thi gia tri caa bién s& 1am cho biéu thic co
nghia 1a gia tri caa bién sd 1am cho mau sd khac 0
- Néu biéu thitc khéng chita bién s& & mau thi biéu thitc c6 nghia véi moi bigh s

Vi du: X+1
X +1

conghia & 2x +1= 0 < x 1_71; x® +x* +1 c6 nghia véi vx € R

2. bon thitrc va don thirc dong dang

+) Don thitc la biéu thic cua tich cac s va cac bién: 2x; 4xyz?;....

+) Pon thtic thu gon la don thirc véi cac bién duoc thu gon va cd lay thtra voi s&
m 1a s6 nguyén dwong: 4xyx’z = 4x%yz

+) Bac caa don thac

- Bon thire 1 bién: bac ctia don thiec la s6 mai cua bién sd trong don thie thu gon
Vidu: 2x c6 bac1

- Bon thitc ¢6 nhiéu bién: Bac cta don thitc la tdng s6 mii caa tat ca cac bién trong
don thic thu gon

Vidu: 2x%* c6 bac 5

- Céc s6 la mot don thiec bac 0: 10 = 10x° (phai la cac s6 khac 0)

- 56 0 khong c6 bac
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+) Pon thitc d6ng dang: Hai don thitc d6ng dang néu c6 hé sd khac 0 va cac bién
gidng nhau (s6 bién, s6 mii ctia moi bién)

Vidu: 2x%° va 5x%°

+) CONg, trir cac don thitc dong dang: Cong, trie cac hé sd va gitt nguyén han bién
X 4+ 3x = 4x

B. Bai tap

Bai 1: Tinh gia tri biéu thiic

(xy +x* +y?)(Bx —y*)(x —Y)
a) A = 2017 2017

X =y

VoI X =8y =4

byB=2=% vsi X =1y -0
2X —y y 2

Loi giai

2 2 3 -
a) Nhan thaly véi x = 8y = 4 thi &YX (*3((17)(8"20‘1}; )(Xo‘y) =% A=0
V)

1 -3
x 1 1 Ty
b) ====x=Zy=B= = : Khong xac dinh vi mau bang 0
y 2 2 1 0
2.-y -y
2
Taco the thay dieu kien B =~ 2)3;

Bai 2:
a—100 2a-b+1

vdia—b=21a=—-2b=99
bh—-99 a+2

Tim gia tri ctia biéu thic P =

Loi giai

TacéPza_looJrza_bJrl:P:O
b —99 a-+2

Bai 3:
2x* +2y* + 25

—— nhan cac
X +y

Tim céc cdp s8 nguyén duong (x;y) sao cho biéu thic A =

gié tri nguyén?
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Loi giai
Ta nhan thay A ludn c6 nghia vi x* +y* >0

2X% +2y* +25 25
:%:Z—F 2 2€Z<:> 2
X +y X% +y X% +y

A

€Z =X’ +y* €U (25) = {1,525}

2
i Xx=0 .
+)Néu x* +y* =1= y—0 (loai)

HINEU X2 +y? =5=1+2"=2"+1" = (x;y) = (1 2):;(2D)

H)NEu x? +y? =25=3 + 4 =4 + 3 = (xy) = (3:4):(43)

@ Chuyén dé 8: Biéu thirc dai s6
()



BOI DUONG HOC SINH GIOI MON TOAN 7

2: DA THUC, PA THUC MOT BIEN
A. Kién thic can nhé
1. Pa thttc: La tdng cua cac don thirc, mdi don thie goi 1a mot hang tix cta da thike
- Da thic thu gon: Trong da thic thu gon cac don thie khdng dong dang véi nhau
2. Cong, trir da thire
3. Da thitc mot bién: La tdng cua cac don thirc cua cung mot bién
+) Ky hiéu: A%x),B(y),.... d€ chi da thitc caia méot bién nao d6
+) Tong quat: P(x) =a x" +a_x" "' +..+ax +a,
+) Bac ctia da thirc: La s6 mii 16n nhat cuaa bién s6
Luu y: Da thitc 0 khéng co6 bac
a (@, = 0): Goi la hé s bac cao nhat
a, : Goi la hé sd tw do
+)Tong cuacac héss: a +a , +..+a, +a, =P(1)
B. Bai tap
Bai 1:
Cho da thirc bac ba P(x) = ax® +bx®* +cx +d(a,b,c,d € Z,a = 0), biét P(x):3, Vxe€Z
Ching minh rang a +c; b; d:3

Loi giai

Véi x =0=P(0)=d:3
Voix=1=P@Q =a+b+c+d:3=a+b+c:3Q)
Vi x =—1=P(-1)=-a+b—c+di3= —a+b—ci3Q)
LAY )+ () = 2:3=h:3=a+c:3(do.l)
Bai 2:
Tinh gia tri cta da thic sau: M =x* +2Xy +xy> —x* —xy +x2 +yz -z +2 Vi
X+y=1

Loi giai
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TacOM =x’(X+y - +xyX +y —-D+zx +y-D+2=M =2
Bai 3:
Xac dinh a, b, ¢ &€ hai da thitc sau dong nhat (bang nhau)
P(X) =ax® — 7x 4+ 4x* — (X +x°);Qx) = 2x* — x +c —ax* —1

Loi giai

TacO PX)=@+3)x*—8x +0'Q(x)=(2 —a)x* —3bx +c—1

a+3=2-a
=1-8=-3 @a::&bzﬁmzl
2 3
c—-1=0
Bai 4:

Tim tdng cac hé sd cua da thiec sau P(x) = (x? —2x + 27 + (x? — 3x + 4)™*
Loi giai

Tong tat ca cac hé s ctia P(x) la: P() = (12 —2 4+ 20 + (1> — 3+ 4)°® =142

Bai 5:

Cho P(x) la mot da thirc bac 4. x,x, € R sao cho x, = 0;x, = 0;x, = £Xx,.

Biét P(x,) = P(—x );P(x,) = P(—x,). Ching minh rang: P(x) = P(—x)¥x € R
Loi giai

Giast P(x) =ax’ +ax’ +ax’ +ax +a,@, = 0);P(x,) = P(-x,)

& 2 @xi+a)=0<ax’ +a, =0(1)

P(x,) =P(—x,) ©ax; +a, =0(2)

LAy () - (2 = a,(xf —x2)=0(do :x} —x2 =0)=a,=0=>a, =0

_ 4 2
P(x)=ax" +ax” +a, P = P(x)
P(—x)=ax" +ax’+a,
Bai 6:
Cho da thitc A = 11x"y’z® + 20x%yz — (4xy22 —10x%yz + 3x4y322) — (2008xyz2 +8xy*

a) Tim bac cua A

@ Chuyén dé 8: Biéu thirc dai s6
()




BOI DUONG HOC SINH GIOI MON TOAN 7

b) Tinh A néu 15x — 2y = 1004z
Loi giai

Thu gon A = 30x%yz — 4xy’z — 2008xyz’° = 2xyz(15x — 2y —1004z)

Bai 7:
Cho da thtc A(x) =X + X2+ X3 4 ...+ x9°,
a) Chieng minh rdng x = —1 la nghiém ctia A (x)
b) Tinh gid tri ctia A(x) tai x :%
Loi giai
a)Tacd A(-1)=—-1+1-1+1—-..-14+1=0 nén —1 la 1 nghiém ctia A hoac
A(x):x(x +1>+x2(x +1>+...+x99(x +1>

r 1 1 1 1

Bai 8:
Tinh gia tri caa da thac N =xy’z® +x%%" +x%y%2° + .. +x* 2% tai
X=-ly=-1z=-1
Loi giai
Taco: N = xyzyz® +xy°z2yz° +x%°2%yz? + ...+ x*MMy?Mz 0% yz?
Thay y = —1z = -1 vaota duwoc N = —xyz — x’y’z> —x%°z°® — ... — x*My*Hg2om
Thay xyz =-1=N=1-14+1-1+4..41-1=0
Bai 9:
Cho ham s§ y =f(x)=ax’+bx +c cho biét f(0)=2010,f(1)=2011f(-1)=2012.
Tinh f(-2)
Loi giai

Theo gia thiét ta c6: f(0) = 2010 = ¢ = 2010,
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f)=2011=a+b+c=2011=a+b=1

va f(—l):2012:>a—b+c:2012:>a—b:2:>a:g;b:_71 khi @6 ham s6 c6 dang

y:f(x):gxz—%x+2010:>f(2):2017
Bai 10
Cho ham s6 y =f (x)=ax’ +bx +c cho biét f(0)=2014,f(1)=2015f (~1) = 2017.
Tinh f(-2)

Loi giai
Ta co: f(0)=2014 = ¢ = 2014
f(1)=2015=a+b+c=2015=a+h=1
f(-1)=2017 =a —b+c =2017 = a —b =3
—=a=2b=-1, khidé f(x): 2x2 —Xx + 2014 = f (—2): 2.(—2)2 —(—2)+2014 = 2024
Bai 11: Cho f (x) =ax’ +4x(x2 —1)+8 Va g (x)=x* +4x (bx +1)+c — 3, trong d6
a,b,c la cac hang s6, xac dinh a,b,c dé f (x)=g(x)

Loi giai
Taco: f(x)=ax® +4x(x* —1)+8=ax’ +4° —4x+8=(a+4)x* —4x +8
Vag(x)=x*—ax(bx +1)+c—3=x—4bx*—4x +c—3

a+4=1
Do f(x)=g(x) néntacé: {-4=0 =a=-3b=0c=11
c—3=28

Bai 12:
Tim da thic bac hai sao cho f(x)-f(x—1)=x. Ap dung tinh
S=142+3+4+...+n

Loi giai

Vi da thic 12 bac hai nén c6 dang f (x) — ax® +bx -|-c(a - 0)
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Tacod: f(x —1)=a(x —1)2 +b(x —1)+c

Vaf(x)—f(x—l):Zax—aer:x: -

bh—a

1 1
> 2
P
= b ==

2

Vay da thirc can tim la f (x ) = %xz + %x +c,clahang s§

Ap dung:

Véix =1=f(1)-f(0)=1

V6i x =2= f(2)—f(1)=2

Véix:n:f(n)—f(n—l):n

=S =1+2+3+...+n=f(n)—f(0):nz—z+%+c_c:n(n2+1)

Bai 13:

Cho da thic P(x) xac dinh véi moi x thudc R, Biét rang véi moi x ta déu co

f(x)+3f Xl]:xZ.Tinh f(2)
Loi giai
‘. 1 s 1 1 1 3
Taco: f(2)+ 3f E):4 (1) vaf > +3f(2):Z:>9f(2)+3f E]:Z (2)
NN N ‘. -13 . —13
Trix tirng vé& cua (2) cho (1) ta c6: 8f (2) = 0 do d6 f(2)= —0

Bai 14:
Tinh gid tri caa biéu thac N =xy’z® +x%°2* +x%%2° + ...+ x*My?52%% 0 tai
X=y=z=-1
Loi giai
2014, ,2014., 2014 -2

Tacod N =xyzyz® +x%y2°yz> +x%°2°yz° + ...+ x®My*72" " yz

Thay y =z = —1 vao ta dugc N = —xyz —x%y°z® —x%°%°® — ... — x®Wy?1z20u
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Thay xyz =—-1vaotaduwoCt: N =1-1+1-1+..+1-1=0

Bai 15:

Cho P (x)=ax’ +bx +c. Ching minh rang néu 5a +b + 2c = 0 thi P (2)P (-1)<0
Lai giai

Taco: P(2)+P(-1)=5a+b+2c=0=P(2)=-P(-1)

Vay P(2)P(-1)<0

Bai 16:

Cho da thic P(x)=ax?+bx+c. Ching minh rangnéu 5x —b+2c =0 thi

P(-2)P(1)<0
Lai giai

Taco: P()+P(-2)=a+b+c+4a—Db+c=5—b+2c=0nénP(1)=—P(-2)

Bai 17:
Cho ham s6: f (x) =ax +bx +c.(ab,c € Z). Biét f (1) chia hét cho 3, f(0) chia hét
cho 3 va f (~1) cling chia hét cho 3. Chting minh rang a,b,c déu chia hét cho 3
Loi giai
Taco f(0)=c,f(l)=a+b+cf(-1)=a—b+c
Vi f(0):3 nénci3. Vif(-1):3néna+b+ci3=a+b=3 (1)
Vif(-1)i3 néna—b+ci3=(a—b)3 (2).
Tt (1)(2) = |(a+b)+(a~b)[:3 = 2ai3 = ai3 > bi3
Bai 18:
Cho da thic ax? +bx +c¢ = 0 véi moi gid tri caa x . Chitng minh ringa =b =c =0

Loi giai
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Vi da thitc ax? 4+bx +¢ = 0 Vi moi x, tacho x nhan cac giatri x =0;x =1Lx = —1
Tacoc=0a+b+c=0a-b+c=0=a=b=c=0
Bai 19:
Cho da thiic: f(x)=ax’ +bx +c. Ching minh rang néu f(x) nhan 1 va -1 la
nghiém thi a va c la hai s6 trai dau
Loi giai
Ta 6 1 la nghiém cta f(x) nén f(1)=0 hay a+b+c =0, va -1 la nghiém nén
a-b+c=0
Ccongtheovétaduwoc2a +2c =0=a =
Vay a va ¢ la hai sd d6i nhau
Bai 20:
Cho f(x)=ax’+bx +c nhan gia tri nguyén voi moi gia tri nguyén cua x. Ching
minh rang 2a,a +b va ¢ 1a cac sd nguyén
Loi giai
Taco: f(0)=a0’+b0+c=ceZ vaf(lj=a+b+ceZ =a+be
f(2):4a+2b+c €Z=2a+2@+b)+ceZ=>2a¢cZ
Bai 21:
Cho da thiic P(x) =ax’ +bx* +cx +d Véi P (0) va P (1) la 18 Ié. Ching minh rang
P (x) khong thé c6 nghiém la 1 s§ nguyén
Loi giai
TacoP(0)=d levaP(l)=a+b+c+d 1¢ dodo —P(1) lalsdlé
Gia st P(x) c6 1 nghiém nguyén la m ta co
P(m)=0= (am3 +bm? +cm +d)—(a +b+c+d) lé

=a(m’ —1) +bm? —1)+c(m —1) I1é = m chan = P (m) lé (diéu nay mau thuan).
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Bai 22:

Cho f(x)=ax®+bx +c c6 tinh chét f(1),f(4),f(9) la céc s§ htu ti. Chitng minh
rang khi d6 a,b,c 1a cac s hiru ti

Loi giai
f(l):a-i—b-i—ceQ,f(4):16a+4b+ceQ véf(g)zsla—i—gb—i—ceQ
T (1) va(2) = (16a+4b +c)—(a+b+c)=15a+ 3 =3(5a +b)€Q do d6 5a +b e€Q
T (2) va(3) = (8la+ % +c)—(16a +4b +c)=65a+5 =5(138a +b)€Q = 13a +b €Q
Nén (13a-|—5b)—(5a+b)eQ:>8aeQ =acQ
KhiacQ thibeQ vaceQ
Bai 23:
Cho da théc bac hai thoéa man: P(1) = P(-1). Ching minh rang P(x) = P(—x) VOi
moi x

Loi giai
Giai st P(x) =ax® +bx +c,
Taco: PQ)=P(-)<a+b+c=a-b+ce2D=0sb=0
Vay P(x) =ax® +c

Do vay P(—x) =a(-—x) +c =ax* +c¢ = P(x)
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3: NGHIEM CUA PA THUC MOT BIEN
A. Kién thic can nhé
1. Khai niém: Cho da thticc P (x) X, goi la nghiém ctia da thitc P(x) < P(x,) =0
Vidu: P(x) =x—1¢6 x =1 lam cho P(x) =0 = x =1 la nghiém cua P (x)
2. Luuy:
- Mudn tim nghiém cua da thtec, ta phan tich da thiec thanh tich cua cac da thac
khac c6 bac nho hon
- Da thitc bac n c6 t6i da (nhiéu nhat) n nghiém
- Pa thic bac 0 khéng 6 nghiém: P(x) = a(@ = 0)
- Da thitc 0 thi c6 v6 s6 nghiém: P(x) =0
- Néu da thitc c6 cac hé s6 la s6 nguyén va cé nghiém nguyén thi nghiém doé la wéc
s cua hé so tu do
- Néu tdng cac hé s cua hang tie bac chdn bang tong cac hé sd cua hang ti bac lé
thi da thic c6 nghiém x = -1
B. Bai tap
Bai 1: Tim nghiém cta cac da thirc sau
a) A(x) =x* —7x b) B(X) =x* +2x +2
C)C(X) =x"—4x +3 d) D(X) =x*+6x +5

Loi giai

a)Taco AX)=x*—Tx =x(X*—-7)=x € {O;iﬁ}
b) Tacd B(x) =x*+2x +2=(X +1* +1>0, ¥x
¢) Nhan thay 1+ (~4)+3 =0 nén x =1 la nghiém ctia C (x)
X2 —4Xx +3=x"-Xx-3X+3=x-DKx-3)=x 6{1;3}

d) Nhanthdy 1+5=6 = x = —1 la 1 nghiém
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X* 46X +5=(x +)(x +5) = x € {~1,-5}
*) Téng quét: x =a la nghiém cta P (x) — P(x) = (x —a)Q(x) Vi bac Q (x) nho hon
bac P(x)
Bai 2: Tim m,a,b,c,d dé&
a) ba thiec mx? + 2mx + 7 c6 nghiém x = —1
b) Pa thic x* —2x* + m cé nghiém x =2
c) Da thiec ax® +bx? +cx +d(@ = 0) cé nghiém x = £1
Lai giai
a) Tacod x = -1 langhiém = m(-1’ +2m.(-)+7=0em-2m+7=0m =7
b) Tacdé x =2 langhiém = 2* —22° 4+ m=0<m = -8

C) Ta céd

-a
=ax® +bx* +cx +d = (X —D(x +1).P(x)

a+b+c+d=0 a+c=0 c=
d=-b

“atb-c+d=0"|p+d=0"

Bai 3:

Chting minh rang da thitc P(x) = x* + 3x® — 3x? +2x + 2 khdng c6 nghiém nguyén
Lai giai

Néu x, la nghiém cta P (x) thi x; €Z va P(x,) =0

Khi d¢6 x, la wéc s6 cua 2 = x, = £1,+2

Thay x, = £1,£2 vao P(x) = 0 = dpcm

Bai 4:

Chting minh rang da thitc P(x) = ax® + 2x + 1(a > 0) c6 khéng qua 1 nghiém
Lai giai

Gia st x,,x, la nghiém cta P(x)

Do P(0) =1=x, = 0;x, = O;P(x,) =P(x,) =0 < ax’ +2x, +1=ax; +2x,+1=0

Salx) —x)+2x, —x,)+2=0
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Sax, — X)X+ XX, +X5) +2(x, —x,) =0 & (x, —xz)[a(xl2 + XX, +X2) + 2] = 0(*)

2 2 2
, X, X X 3x X 3X
Ta co: x7 +xx, +Xx? :xf+2%+f+72:(xl+?2)z+Tzzonl,x2

= a(x; + XX, +X5)+2>0
=X, —X, =0 x, =X, = P(x) c6 khong qua 1 nghiém do x, = x,
Bai 5:
Chiing minh rang da thac P(x) c6 it nhat hai nghiém, biét:
(x=6)P (x) = (x +2)P (x ~4)
Loi giai
Vi (x —6)P (x) = (x +1)P (x — 4)v6i moi x nén
Khi x =6 thi (6-6)P (6)=(6+1)P(6-4)=0=7P(2)=P(2)=0
Suy ra 2 1a nghiém cua P (x)
Khi x = —1thi (-1-6)P (x)=(-1+1)P(-1-4)= —7P(-1)=0=P(-1) =0

Suy ra -1 la nghiém cua P (x

~—~—

Bai 6:

Xét hai da thic P(x) =x*+ax +b,Q(x) =x*+cx +d va x;x, la hai s6 khac nhau.

Chting minh rang néu P (x) va P (x) ciing nhan x;;x, 1am nghiém thi P (x) =Q (x)
Loi giai

Taco:x) +ax, +b=x7+cx, +d =0

X! +ax, +b=x? +cx, +d =0 néna(x, —x,)=c(x, —x,) =a =c

Do doé: ax, +b =cx, +d vaax, +b=cx, +d =b =d

iy P (x) -l

Bai 7:

Chuyén dé 8: Bidu thic dai s6
@




BOI DUONG HOC SINH GIOI MON TOAN 7

Cho ham s& f(x) xac dinh v6i moi x thudc R, biét rang véi moi x ta déu co

1 .
f(x)+3f 3 —x2. Tinh f(2)
Loi giai
Tacé:x:2:>f(2)+3.f[%]:4
\ 1 1 1 47
Vax:§:>f[§]+3f(2):zz>f(2):§

Bai 8:
Cho hai da thic P(x)=x>+3mx +m*QX)=x*+@m +2x +m*. Tim m dé
P =Q(-1)

Loi giai
Taco: P(1) = m” +3m + LQ(-1) =m? — 3m —2 + 1 = P(1) =Q(~1 < m :%1
Bai 9:
Cho da thic Q(x) = ax® +bx +c¢ Vdi a,b,c la cac s6 nguyén, cho p la sé nguyén to lé.
Chuing minh rang néu Q(x):pvx nguyén thi a,b,c déu chia hét cho p

Loi giai
V6ix =0=Q0)=0:p);x =1=a+b+c:p@);x =—-1=a—-b+c:p@)

2a:p

Te @) =a+bip 4); OB =a-b:pB); @E) = (2;'p) i

=a:p=b:p=abc:p
Bai 10:
Cho da thiic P(x) =x +x* +x* +... +x** . Tim gia trj cua P (x) khi x :%

Loi giai

PX)=X+x>+x>+ ..+ X = xPX) =x"+x> + ...+ X = xPX) —P(X) = x™ —x & P(X).(x —
X219 _y

X —1

@ Chuyén dé 8: Biéu thirc dai s6
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+)Voix =0=P(0)=0

+)V(’yix:1:>P(1):M:201g
2018
12019 1
o1 1) Q-3
HVsix===pP|Z|=3—2
3 3 1
~-1
3

Bai 11:
Tim da thic bac hai P(x) sao cho P(x)—P(x—-1)=x. Ap dung tinh tong
S=14+2+..+n(neN’)

Loi giai
Giastt P(x) =ax’ +bx +c@=0)=P(X —-1) =a(x — 1 +b(x —1)+c = P(Xx)—P(x —1)
=a[x2—(x—1)2]+b[x—(x—1)]=x
(:>a[x2—(x2—2x+1)]+b=x & 2ax —a +b = x(vx)

& =1 @a—b—1:>P(x)—£x2+lx+c(cGR)
—a+b=0 2 2 2

Ap dung: P) —P(0) =LPQ) —P@) =2...P")—PMh -1 =n
= P(MN)-P(O)=1+2+..4+n=S

1, 1 1, 1 nn+1)
=S=P -P =-n"+-n+c-c=>-n*+-n=——"7>
" ° 2 2 2 2 2

Bai 12:
Cho da thtrc P(x) = ax® +-bx +¢;Q(x) = cx® +bx +a(,c = 0). Chieng minh rang néu x,

Ia nghiém caa P (x) thi L 1a nghiém caa Q (x)
0

Loi giai

Theo gia thiét P(x,) = ax. +bx, +c = 0(*), do a,c =0 =x, =0

Chuyén dé 8: Bidu thic dai s6
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Chia ca hai vé caa (*) cho

bx R n

X :>a+—2°+%:0:>c.(i)2 +b.l+a :0<:>Q(i):0:>i la nghiém Q(x)
XO XO XO XO XO XO

Bai 13:

Cho don thirc |19t +% x¥020 "Tim t thdéa man

a) bon thitc dwong véi moi x,y khac 0
b) Am véi moi x,y khac 0
Loi giai

1890, ,2010 19t2 + S X

a) Ta co Xy = . 189°y2010 ma 192 +5> 0 va X1890y2010 >0

10t 4
t

Bai 14:
Cho d3 thic: P = 9x2 — 7xy +11y? va Q = —4x? + 7xy — 6y?. Ching minh rang P va
Q khoéng thé cung cé gia tri am
Loi giai
Taco P(x)+Q(x) >0, ¥x =dpcm
Bai 15:
Cho da thitc P(x) =ax?+bx +¢ Cho biét % —b = —3c. Chitng minh ring trong ba
6 P (~1),P (~2),P (2) 6 it nhat 1 s5 am, it nhat 1 s6 khong duong
Loi giai
Ta c6: P(—1)+P(-2)+P(2)=9% —b+3c =0 do do6 trong it nhét ba s& trén c6 1 s6
khong am, it nhat 1 s& khong duong
Bai 16:
Tinh tong cac hé s6 cua da thic sau khi bd dau ngoic:

2009

P (x) = (8x + 3 —10)2008 (8x? +x —10)

Loi giai

@ Chuyén dé 8: Biéu thirc dai s6
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Sau khi bo ngoic ta dwoc: P (x) =ax" +a,_ X" +...+ax +a, V6i n = 2.2008 + 2.2009

Thay x =1, thi gid tri cua P (1) bang tdng cac hé s6 cua P (x)

Taco P(1)= (8.1 + 3.1—10)2008 (822 + 1—10)2009 — 1
Bai 17 :
N A 1OOX ’ - Ny A N - A 7
Cho ham s§ f(x)= . Chtng minh ring néu ab la hai s§ thoa
100* + 10

mana-+b=1thif(a)+f(b)=1

Loi giai

5 100 100°  100° (100" +10) +100° (100° 4 10)
Taco: fla)+f )= 100" 110 100° +10 (100a + 10) (100b n 10)
2100 +10 (100a i 100") - 200+ 10(100a + 100“)

100" 410 (100a + 100") £100 200 + 10(100a + 100“) =1

Bai 18:
Cho da thtic bac 4 d6i véi bign x va P (1) =P (-1),P(2) = P(-2). Chitng minh ring
P (x) =P (—x) v6i moi x
Loi giai
P (x) la da thirc bac 4 nén c6 dang: P(x) =ax* +bx® +-cx® +-dx +e
Taco P (1) =P (-1),P(2) =P (-2) nén
d+b=-b-de2d+8=—2d—8=b=d=0

Vay P(x) =ax* +cx? +d va P(—x)=ax*+cx?*+d =P (X)

Chuyén dé 8: Bidu thic dai s6
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4: BAl TOAN VE XAC PINH DA THUC
A. Kién thic
1. Pinh ly Bodu:
Phéan du cta phép chia da thiie f (x) cho nhj thitc x —a bang gia tri cua da thtic tai
X=a
Thcla: f(x)=(x —a)g(x)+f(a)
Chting minh: Goi g (x) la da thitc thwong va R a8 du thi f (x) = (x —a).g(x)+R
f(x)=(a-a)g(x)+R=R
2. phwong phap hé s8 bat dinh:
Giasu: f(x)=ax® +ax’ +ax" +a;; ¢(x)=bx>+bx*+bx" +b,

Néu f (x)=g(x) voi it nhat 4 gi4 tri phan biét ctia x thi: a, =b,;a, =b,; a, =b;a, =hb,

Chttng minh:

Gia st 4 gia tri phan biét x;x,;X,;x, CO: f (X1> =g (X1> (1)
fl)=g() ()
flx)=0fc) (3]
fix)=o(x) (4

batc, =a, —b,;c, =a, —b,;c, =a, —b;c, =a, —b,

Trir timg vé ctia (1) va (2) duoc: ¢, (X7 —x2) +¢, (x? —xZ) +¢,(x, =X,) = 0
Vix, —x, =0 nén c, (x? +xx, +x2)+¢,(x, =x,)+¢, =0  (5)

Tuwong tw tte (1) va (3) co:

C, (X2 %%, +x2) +¢,(x, =%, ) +¢, =0 (6)

Tri theo tieng vé€ cuia (5) va (6) roi chia cho x, —x, = 0 duoc:
cz-l—cg(xl-l-xz-l-xg):O (7)

Tuong tu tir (1), (2), (4) ¢

c2-|-cg(x1-|-x2-|-x4):0 (8)

Chuyén dé 8: Bidu thic dai s6
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Trit theo tirng vé€ cta (7) va (8) duoc:

C, (X, =%, ) =0=c, =0 Vix, =x,

Thay ¢, =0 vao ¢, =0. Tt d6 va (6) ta dugc ¢, =0

Thay vao (1) dwoc a, =b, suy ra dpcm.

B. Bai tap va cac dang toan

Dang 1: Xac dinh da thitc bac n (n =23..... )

Bai 1:

Cho da thuc f(x) —ax?+bx +c, xac dinh ca hé s6 abc biét

f(0)=2f(1)=7f(-2)=-14

Loi giai

Theo bairatacéd: f(x)=0=0+c=2=c=2
fl0)=2=04+c=2=c=2
f(l)=0=a+b+2=7=a+b=5 (1)
f(-2)=-14=4a-2b+2=-14=2a—b=-38 )
Te(1)va(2)suyraa=-1vab==56

Vay da thire can tim la f (x) = —x* + 6x + 2

Bai 2:

Xéc dinh da thic bac 3 biét f (o) =1 f (1) =0 f (2) =5 f (3) =22

Loi giai
Goi da thirc can tim la:  f(x) = ax3 + bx3 + cx +d
Theobairatacéd: f(0)=1=d=1

)
1)=0=a+b+c=—1 (1)

f(3)=22=9 +3b+c=7 (3)

Chuyén dé 8: Bidu thic dai s6
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a+b+c=1
T (1), (2), (3) ta co6 hé phuong trinh: {4a +2b +¢ =2
9+ +c=7

Giaira ta duwoca =1b =0;c = -2
Vay da thire can tim la f (x) = x* —2x +1
Bai 3:
Cho ham s§ y = f (x)=ax?+bx +c, cho biét f(0)=2010,f(1)=2011f(-1)=2012.
Tinh f(-2)
Lai giai

Theo gia thiét ta c6: f(0) = 2010 = ¢ = 2010,

f)=2011=a+b+c=2011=a+b=1

va f(—l):2012:>a—b+c:2012:>a—b:2:>a:g;b:_71

khi d6 ham s6 co dang y = f (x) = gxz — %x +2010 = f (2) = 2017

* Chua y: D€ xac dinh dwoc da thiec bac n thi ¢an biét n + 1 gié tri ctia da thitc, con

néu chi biét n gia tri thi da thirc tim dwoc c6 hé s6 phu thu¢c mot tham s6.

@ Chuyén dé 8: Biéu thirc dai s6
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Dang 2: Xac dinh da thitc du khi biét mét s8 phép tinh khéac
Bai 1:
Pa thtte f (x) néu chia cho x —1 dugc s6 dw bang 4, néu chia cho x —3 duoc s6 dw
bdng 14. Tim da thire du ctia phép chia f (x) cho (x —1)(x — 3)
Loi giai

Céch 1: Goi thuwong ctia phép chia f (x) cho x —1 va cho x —3 theo theo thir tw 1a
Alx) va B(x)
Taco: f(x) = (x —1)A(x)+ 4 V6i moi x (1)

f(x)=(x—3)B(x)+14 véimoix (2)
Goi thurong ctia phép chia f (x) cho (x —1)(x —3) 1A C (x) va du 1a R(x). Vi bac caa
R(x) nhé hon bac ctia s8 chia nén bAc ctia né nho hon bac 2 nén R(x) 6 dang
ax +b
Taco: f(x)=(x —1)(x —3)C (x)+ (ax +b) véi moi x (3]
Thay x =1 vao (1) va (3) ta duoc (1) =4; f (1) =a +b

Thay x =3 vao (2) va (3) ta duoc f (3] =14; f(3) = 3a +b

a+b=4 a=>5
Tlaa4b=14""p=-1

Vay da thitc du ctia phép chia f (x) cho (x —1)(x —3) la 5x —1

Cach 2: f(x) = (x —1).A(x)+4 nén (x —3).f (x] = (x —3)(x —1) A(x)+4(x —3) (1)
Lai c6 f(x)=(x —3)B(x)+14 nén (x —1).f (x) = (x —3)(x —1).B(x) +14(x —1) (2]
Ldy (2)-(1)ta duoc:

x=2)~ b3l )= x ~ 3~ Al - B ]+ 24(x - 1) (3

Nen 2f (x) = (x —1)(x — 3)[A(x) = B (x| + 10x —2

@ Chuyén dé 8: Biéu thirc dai s6
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— () = (x ~1)(x _3).A(X)f(x)+5x 1
Ta thdy 5x —1 c6 bac bé hon bac s6 chia vay s8 du can tim 1a 5x —1
Bai 2:
Pa thire f (x) khi chia cho x +1 du 4 khi chia x* +1 dw 2x + 3. Tim da thirc du khi
chia f (x) cho (x +1)(x* + 1
Loi giai
Theo dinh Iy Bo du ta c6 f(—1): 4
Do béc ctia da thitc chia (x +1)(x* + 1) 123 nén da thirc dw c6 dang ax” +bx +¢
= f(x) = (x +1)(x* +1)q(x) +ax’ +bx +¢ = [(x +1)q (x)+a](x2 +1)+bx +c-a (2)
Ma f (x) chiacho x* +1 dwla 2« +3 (3
T (1)(2)(3) tacob =2 (4); c—a=3(5)

Ma f(-1)=4néna-b+c=4ca-2+c=4 (6)

Tk (5)(6) =a=

N | w

9
=
2

Ta duoc da thitc can tim la gxz + 2x +%

Bai 3:
Tim da thitc du cua phép chia x” 4+ x® +x® +1 cho x* -1
Loi giai
Céchl:
Tach da thirc bi chia thanh nhitng da thirc chia hét cho da thirc chia.
Ta thdy x"—1 chia hét cho x —1 véi moi sd tw nhién n nén x*'—1 chia hét cho
x?—1x% —1, ... chia hét cho x*-1
Taco: x" +x° +x* +1=x" = x +x° = x +x* =x +3x +1

:x(x6—1)+x(x4—1)+x(x2—1)+3x +1

@ Chuyén dé 8: Biéu thirc dai s6
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= duw cta phép chia x” +x° +x*+1 cho x* =1 la 3x +1
Cach 2: Xét gié tri riéng

Goi thwong cua phép chia la Q (x) dulaax +b

Taco: x" +x*+x*+1= (x —1)(x +1>.Q(x)+ax +b vOi moi x
Déng thitc ding véi vx nén véi x =1 ta duoc 4 =a +b (1)
Véix =—1=-2=-a+b (2

Tir (1)(2) >a=3b=1

Vay du cua phép chia la 3x + 1

Dang 3: Xac dinh da thiec khi biét diéu kién cta cac hé so

Bai 1:
Tim cac da thiie f(x) c6 tét ca cac hé s3 1a s8 nguyénkhong am nho hon 8 va thoa
man f (8) = 2003

Loi giai
Xét da thire f(x)=ax"+a X" +...+ax +a, V6i a,a,.....,a, déu la cac s6 nguyén
khéng &m va nho hon 8.

Do f(8)=2003=a, 8" +a 8" +..+a,.8+a, = 2003

O day a,,a,,...a_,a la cac chit s§ cia 2003 duoc Viét trong hé ghi s8 co s8 8. Thuc

hién viéc chia 2003 cho 8 duoc du a, = 3 lai 1dy thuong chia cho 8, lién tiép nhu vay

ta duwoc da thitc can tim la: f (x) =3 +7x*+2x+3

Chuyén dé 8: Bidu thic dai s6
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Dang 4: Xac dinh da thirc f (x) théa man mét hé thirc d6i voi f (x|

Bai 1:

Tim da thitc f (x) bac 4 thoa man cac diéu kién sau:

P(-1)=0vaP(x]-P(x —1)=x(x +1)(2x +1), ¥x €R.
Lai giai

V6i x =0 thi P(0)=P(-1)=0

Véi x = —1 thi P(—1) = P(—2)= 0
Do d6 P(x) nhan —2;—1,0 la nghiém.
bat P(x) :x(x +1)(x +2)(ax +b) voa=0

Véi x =1thi P(1)=P(0)+6=6=a+b=6 (1)

2)

Véi x = 2 thi P(2):P(1)+30:36:>2a+b=

N w

T () va(2)suyra:a=»b :%

Vay P :%x(x +1)2(x+2)

@ Chuyén dé 8: Biéu thirc dai s6
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Dang 5: Dung da thirc phu dé giai bai toan tim da thitc hoic tinh gia tri caa da
thtee

Gioi thiéu phwong phap: Cac nhiéu phuong phép dé€ giai bai todn xac dinh da
thitc cha yéu la dung da thitc thuan nhat; hai da thiec ddong nhét; dinh ly Bo du; hé
s bat dinh khi xac dinh da thitc bac n ma da biét n +1 gia tri caa né. Song c6
nhiéu bai toan khong thé tim duwoc da thitc bang cach truc tiép ma phai dung
phuong phép dung da thic phu dé€ xac dinh da thiec hodc tinh gia tri riéng cua da
thixc.

Bai 1:

Cho da thtrc f(x) bac 4 véi hé s6 bac cao nhat 1a 1 va thoa man f (1) =10, f (2) =20,

f(3)=30. Tinh f12)+1(-8)

+15
Loi giai
Phén tich bai toan:
- Da thttc bac 4 ma mai biét ba gia tri cta da thirc nén phai dung da thac phu
9x)+fx)=h(x)
-Baccua f (x) la 4 nén bac ctaa g (x) la 4 vabaccuah (x) nho hon s6 gia tri cua f (x)
Thudt todan tim da thirc phu.
Buoc 1:
Dit g(x)+f (x)=h(x) & d6 h(x) la mot da thire c6 bac nho hon béc cua f (x) dong
thoi bac caa h (x) nho hon s6 gia tri da biét cua f (x)
Trong dé bai bac ctia h(x) nho hon 3 nghia 1a: g (x) = f (x) =ax’ +bx +c
Buorc 2:
Timab,c d€g(1)=g(2)=g(3)=0
O=1+a+b+c
Ticla: {0=20+4a+2b+c
0=30+9% +3b+cC
Giai hé phuong trinh dwoc: a =0b =-10,c =0
Theo phuwong phap hé sd bat dinh:
Suy ra: h(x)=—10x hay g(x)=f(x)—10x

Chuyén d@ 8: Biéu thirc dai s6
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bat da thttc phu g(x):f(x)—lox :>g(1):g(2):g(3):0
Do bac f (x) la bac 4 nén bac caa g(x) 1a 4 va g(x) chia hét cho x —1,x —2,x — 3 suy
ra:

g(x) = (x —1)(x —2)(x — 3)(x —xo) = f (x) = g(x)+10x = (x —1)(x —2)(x — 3)(x —x0)+10x

Taco f(12) = (12 —1)(12-2)(12 - 3)(12 - x, ) +10.12

= 11.109.(12 -, ) +10.12 = 10[99(12 - x, ) + 12|

f(—8)=(-8-1)(-8-2)(-8-3)(-8—x,)+10.(-8)

= (~11).(~10).(~9)-(~8 ~ x,) +10.(~8) = ~10./99(~8 — x ) + §|
Suy ra:

f(12)+ f(~8) =10[99(12 — X, ) + 12| + (~10)[99(~8 —x, ) + §|

= 10(1200 — 99x, + 784 + 99, ) = 10.1984

f(12)+f(-8)

Ta tinh dwoc: +15=1984 + 15 = 1999

Bai 2:
Cho da thitc f(x) bac 4 véi hé s6 bac cao nhat 1a 1 va thoa man f (1) =3, f (3) =11,
f (5)=27. Tinh gia tri ctia f(-2)+ 7f (6)

Loi giai
Phan tich bai toan:
- Da thttc bac 4 ma mai biét ba gia tri cta da thirc nén phai dung da thac phu
9 (x)+f(x)=h(x)
-Baccua f (x) la 4 nén bac ctaa g (x) la 4 vabaccuah (x) nho hon s6 gia tri cua f (x)
Loi giai

+ Tim da thtc phu:
bat g(x) —ax” +bx +c.Tim a,b,c dé’g(l) = g(3) = g(5) =0

@ Chuyén dé 8: Biéu thirc dai s6
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0=3+a-+b+c
& a,b,c 1a nghiém cua hé phwong trinh j0=11+9% + 3 +c
0=27+25a+5+cC

Giai hé ta dwoc: a = —1b = 0,c = —2 nén dit g(x) = f (x) -x* -2

+ Tinh gia tri f (x)

Bac f(x) la bac 4 nén g(x) la bac 4 va g(x) chia hét cho (x —1),(x —3),(x —5) nén
9(x) = (¢ = 1)fx = 3)x =) (x =)

= F(x) = 0() — (x> —2) = (X — (X — 3)(x — 5)(X —X,) +X* +2

Tinh duoc: f(-2)+ 7f (6) = 1112

Bai 3:
Cho da thtee f(x) bac 3 véi hé s6 cua x° l1a s6 nguyén thoa mén f(1999) = 2000 va
f (2000) = 2001. Chiing minh rang f (2001) — f (1998) 1a hop s&
Loi giai
Phan tich bai toan:
- Da thitc bac 3 ma maéi biét hai gia tri cia da thiec nén phai dung da thic phu
gx)=f(x)+n(x)
-Baccua f (x) la 3 nén bac ctaa g (x) la 3vabaccaa f (x) nho hon s6 gia tri cua f (x)
Loi giai
+ Tim da thtc phu.
Dit g(x)=f(x)+ax +b. Tim ab dé€ g(1999) = g(2000) = 0 twong dwong vdi ab la

0 = 2000 +199%a +b

nghiém ctia hé
ghiem cua e 14 _ 2001 + 2000a + b

Giaihé taduwoca=b=-1
Neén dat g(x):f(x)—x -1
+ Tinh gia tri ctia f (x)

Gid st k € Z 1a hé so ctia x3 cta da thitc f(x). Do bac cua f(x) b%mg 3 nén bac g(x)

bdng 3 va g (x) chia hét cho (x —1999);(x —2000) nén

Chuyén dé 8: Bidu thic dai s6
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Ne
g(x) =k (x —1999)(x —2000)(x —x,}; f (x) =g (x) = (—x —1) = f (x) =k (x —1999)(x —2000)(x X, )
Ta c6 f(2001) = k.2.1.2001 + 2002 = 2k.2001 + 2002

f (1998) = k.(-l).(-2).1998 + 1999 = 2k.1998 + 1999
Tinh duoc f(2001) — f (1998) = 3(2k +1)

Vi 3(2k + 1) la hop s3. Vay f(2001) - f (1998) la hop s&

Bai 4:
Tim da thitc bac ba biét rang khi cho f(x) chia cho x —1x —2,x —3 déu duw 6 va
f(-1)=-18

Loi giai
- ba thtc cho f(x) chia cho x —1x —2,x —3 déu du 6, theo dinh ly Bo du ta co6
f(l) =f (2) = f (3) = 6. Tim da thttc phu g(x) = f (x)+h(x) VOi h(x) co bacla 2.
-Bac cua f (x) la 3, c6 ba gia tri cia da thitc nén hé so cua f (x) phu thudc vao tham

SO.

¢ 2.

Loi giai
+ Tim da thtc phu:

Theo dinh 1y Bodu ta c6 f (1) =f (2) =f (3) =6

Dit g(x) = f(x)+ax* +bx +c. Timab,c d€g(1)=g(2)=g(3)=0

0=6+a+b-+c
< a,b,c langhiém ciahé {0=6+4a+2 +c
0=6+9%+3b+c

Giai ra ta duwgca =b = 0;c = —6 nén dit g(x)=f (x) -6 V6i g (1) =g(2) =g(3) =0
+ Xac dinh f(x)

Do bac f (x) 1a3 nén bac g(x) la3va g(x) chia hét cho (x —1),(x —2),(x —3)

= g(x)=n(x—1)(x —2)(x —3) (n lah¢ s& cua x* trong da thic f (x)

S f(x)=n(x—1)(x—2)(x —3)+6

Mt khac f(-1)=-18=n =1= f(x)=x* - 6x* +1Ix

Bai 5:

Chuyén dé 8: Bidu thic dai s6
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Tim da thtrc bac 3 biét f (o) =10, f (1) =12 f (2) =4,f (3) =1
Loi giai

Céch 1: ba giai ¢ dang 1

Céach 2: + Tim da thtec phu: Dat g (x) =f (x) +ax® +bx +c

0=10+c
Timab,c d€g(0)=g(1)=g(2)=0«<ab,c langhiémctahé { 0=12+a+b+c
0=4-+da++2+2

Hé ta dwoca =5b = —7,c = —10

Nén dt g(x) = f (x)+5x* — 7x —10 vdi g (x] =g (1) =g(2) =0

+Xéc dinh f (x)

Do bac f (x) 143 va bac ctia g (x) 1a 3 va g(x) chia hét cho x,x —1x -2
Goi m 1a hé s8 ctia x° ctia da thie f (x) thi g (x) = mx (x —1)(x - 2)

= fX)—mx(x —1)(x —2) —5x?> +7x +10 =0

Mat khdc f(3) =1m =

Vay da thirc can tim 12 f (x) = gx3 - 22—5x2 +12x +10
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MOT SO BAI TOAN THUONG GAP TRONG DE THI HSG
Bai 1;
Cho da thtrc f (x) —ax® +bx® +2014x + 1, biét f (2015) —2. Tinh f (—2015)
Loi giai
Taco: f (x) —ax® 4+ bx® + 2014x + 2015
= f (—x) = a(—x)5 +b(—x>3 +2014(—x> + 2015 = —ax® —bx® —2014x + 2015

= f (x)+f(—x) =2 = f(2015) + f (—2015) = 2
:>f(—2015):2—f(2015):2—2:0
Vay f(-2015) =0
Bai 2:
Cho da thte f (x)th(’)a man: x.f (x — 2011) = (x — 2012) f (x)
Chting minh rang da thic f (x)c6 it nhat hai nghiém khac nhau.
Loi giai
* Vi x = 0ta co: —2012.f (0) = 0.f (~2011) = 0 hay f (0) =0, vy da thirc c6 mot
nghiém x =0
*Véi x = 2011ta c6: 2011.f (2011 — 2011) = (2011 — 2012)f (2011)
Nhuw vay —1f (2011) = 2011.f (0) = 0,nén f(2011) = 0
Vay da thiec ¢6 1 nghiém x = 2011
Tt day suy ra diéu can chitng minh.
Bai 3:
Cho da thitc B(x) =1 +x +x* +x° +.....+x» +x™. Tinh gia tri ctia da thitc B(x) tai
X [—
2
Loi giai

Vi x = %tm gié tri caa da thic
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_,q.t 11 101
=<2+ +§+2—2+2—3+ ..... +2E+2E

1 1 1 1 1 1 1
= 2B = 1+§+2—2+2—3+ ..... +2K+ZE+21W]+2_21T

1 1

A 1
Bai 4:
Cho da thirc f (x)xéc dinh v6i moi x thoa man: x.f (x +2) = (x* - 9] f(x)
a) Tinh f (5)

b) Chiing minh rang f (x )co it nhat 3 nghiém
Loi giai

a)Taco: x =3=f(5)=0

b) x = 0= (0) = 0= x = 0la mot nghiém

X =3 = f(5)= 0= x =5lamdt nghiém

X=-3= f(—l) = 0= x = —1la mot nghiém

Vay f (x)c6 it nhat Ia 3 nghiém

Bai 5:

Cho da thirc f (x) =x" —101x° +101x® — 101X” +..... — 101x +101. Tinh f(100)
Loi giai

Ta co:

f(x) — x¥ _101x° +101x® —101x” +....— 101x + 101

=x2 —100x° — x°® +100x® +x® —100x" —x" +.....—101x + 101
:xg(x —100)—x8(x —100)+x7(x —100)—x6(x —1oo)+ ..... +x(x —100)—(x —101)
éf(lOO) =1

b)f (~a)=—4.(-a) ~a=4a’-a
~f@) = |4’ +a|= 42" ~a
:>f(—a):—f (a)
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Bai 6:
a) Tim gia tri cia m dé€ da thirc sau la da thikc bac 3 theo bién x
b) Tim gia tri nho nhat cia da thic g (x) = 16x* — 72x* + 90

Loi giai

a) f(x (m —25) +(20 + 4m)x* + 7x* — 9 1a da thirc bac 3 bign x khi:

=m=>5

m?—-25=0 m = 45
20+ 4m =0 |m = -5

Vay m =5 thi f (x) 1a da thirc bac 3 bién x

b) g (x) = 16x* —72¢* +90 = (4x?) —2.4x%.9 + & +9 = (4x* 9] +9
V6i moi gia tri cua x ta co:
(4x2 —9) 20=g(x)= (4 ~9) +9>9

Min :9<:>4x2—9:0<:>x:ﬂ:§
9(x) 2

Bai 7:
a) Tim nghiém ctia da thiec 7x* —35x +42 =0
b) Da thuc f(x) =ax® +bx +ccd ab,cla cac s6 nguyén, va a = 0.Biét véi moi gié trj
nguyén cua x thi f (x)chia hét cho 7. Chitng minh a,b,c cting chia hét cho 7
Loi giai

a) Viét duwoc 7x% — 35x + 42 = 7(x —3)(x —2) N

b) Tt gia thiét = f (0) =c chia hét cho 7

f(1)va f(~1) chiahétcho 7, tic laa +b +cvaa—b+c chiahétcho 7
Suy ra 2a 4+ 2c chiahétcho7décda:7 =h:7

Bai 8:

Tim da thicc M biét ring: M + (5x2 —2xy) — 6x2 4 Iy —y?

Tinh gia tri cia M khi x,y théa man (2x — 5)2012 1 (3y +4

)2014 S O

Loi giai
Taco: M + (5x2 —2xy) = 6x* + 9xy —y? —(5x2 —2xy)

= M = 6x" +9xy —y® —5x* +2xy = Xx* + 11xy —y?
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(ZX — 5)2012 > 2012 2014
Taco o = (X5 +(3y+4] >0
(3y +4) 0
N 2012 2014 2012 2014
Ma (2x —5)  +(3y+4) <0=(2x-5 +(3y+4] =0
(2)(_5)2012:0 XZZ% ) XZZ%
N (3y +4) 0 | 1V 1
— — _1_ — 11—
Y 3 Y 3
2 2
Vay M = 2| y11.2 |4 _|=2| 222 110 16 —1159
20 3 3 4 3 9 36
Bai 9:
e, 1 1 .. 1
Tinh gia tri bieu thitc P =ja ——— +ja— ——|, vdia=—
2014 2016 2015
Loi giai
Thayazivaobié°uth1’rcsP:| 1t ! +| 11 |
2015 12015 2014 ' |2015 2016|
. 1 1 1 1 1 1 2016 —2014
Taco: P = — + — =P = — =
2014 2015 2015 2016 2014 2016  2014.2016
b__ 2 1 1
©2014.2016  1007.2016 2030112
Bai 10:

100

Cho da thirc A(x):x +x2 x4+ xP x
a) Chieng minh rdng x = —1 la nghiém ctia A(x)
b) Tinh gié tri clia da thic A(x) tai x = %

Loi giai
8) ACD = (1) + (1) + (1) e (-1)" + (1)
= 1+1-1+41+.... —1+4+1=0(vic650s51vas0sd —1)
Suy ra x = —1la nghiém cua da thiec A(x)

. 1., ... , 1 1 1 1 1 1

b)chlx:EthlglatncuadathucA=§+2—2+§+....+2$+25+2m
2A—21 1 1 1 1 1 1 1 1 1 1 1
= = §+2—2+2—3+ ...... +ZE+2E+21W_ +§+2—2+2—3+ ...... -f—ZE'f—ZE
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1 1 1 1 1 1 1 1
= 2A = §+2—2+2—3+ ...... +2K+2E+21W +1_21W:>2A:A+1_21T
1

Bai 11:
Cho da thirc f(x)=2016x" —32.(25k +2)x* +k* =100 (v6i k Ia 8 thuc duong cho
trude). Biét da thiic f(x)cd ding ba nghiém phén biét a, b, ¢ véi (a <b <c). Tinh
hiéu a —c
Loi giai
Ta thdy da thic f(x)néu c6 nghiém x =a (a khac 0) thi x = —acting la mot nghiém
cua f(x) nén f(x) c6 2m nghiém
Ma da thtec f(x) c6 dung ba nghiém phan biét nén mot trong ba nghiém sé bang 0.
Thay x = 0vao da thitc d& cho ta dwoc: k* —100 = 0nén k = 10 (vi k duong)
Véi k =10ta cd f(x) = 2016x* — 8064x? = 2016x°.(x> —4) = 0
T d6 f(x)sé cd 3 nghiem phan biétlaa = -2b =0,c=2néna—-c=—4
Bai 12:
Cho da thiee f(x) = (m — 2)x +2m -3
a) Tim nghiém cua f (x)khi m =1
b) Tim gia tri cia mkhi f (x)c6 nghiém la —4
¢) Tim gia tri cia m khi f (x)c6 nghiém nguyén, tim nghiém nguyén do.
Loi giai
a) khim =1
f(x)=(1-2)x +21-3=-x-1
f(x):O:>—x—1:O:>x =-1

Vay nghiém cua f (x)la —1 khi m =1.

b) Khi f (x)c6 nghiém la —4,ta co:
S
(m—2)(-4)+2m -3=0¢ -2m+5=0cm =3

A 5
Vay m ==
Yy >
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¢) f(x)co nghiém khi f (x) =0
= (m-2)x+2m -3=0=(Mm-2)x +2m -3 =0= (M —2)x = -2m + 3
Néum —2 =0« m =2, ta duwoc 0x = —1 < 0(ktm)

Né’um—2:¢0:>m:¢2:>x:ﬂ:_2_#
m—2 m—2

xnguyén khi m —2 cu() = {-1,1}
TmM—-2=-1=m=1=x=-1
TM—-2=1=m=3=x=-3
Vay m = 1thi x = -1, m = 3thi x = -3
Bai 13:
a) Cho da thirc f (x) = x*"® — 2000 + 2000x*** — 2000x*** +..... +2000x —1. Tinh gia
tri caa da thirc tai x = 1999
b) Cho da thuc f(x)=ax’+bx+c. Chieng to ring f(-2)f(3)<0 néu
138 +b+2c =0

Loi giai
a) f(x)=x"* — (1999 + 1)x*™* + (1999 + 1)x*"° — (1999 + 1)x*** + ... + (1999 + 1)x — 1
Thay 1999 = x, ta duwoc: f(x) = x®®° —x*° £ x? —x®"* L x® _x* 4 —x*4+x -1
Tinh duoc két qua va két luan f (1999) = 1998

b) (~2)+F(3) =13+b + 2 = f (~2) = —F (3) = f (~2).F(3) = —F (3).F (3) = -[£ (3)] <0

Bai 14:
Cho 2 dathttc PX) =1+ X + x> +x° +x* + ...+ X
véQ(x):l—x+x2—x3+x4—. —x* £ x

2009 2010

+X

20 lO

Gia tri caa biéu thac P|= +Q

c6 dang biéu thic hiru ti lad A a,becNabla 2 sd

nguyén to cung nhau. Chfrng minh a:5

Loi giai
1 1 13 15 12009
batA=P|= =2+4|= — = 4. - 1
H)iq 2] +2+[2]+[2 n +[2] ()
1 13 12007
Suyra4A:10+§+§ Foen +[§] @)
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12009 8_22W 202 1 g
T () va(2)suyra3A=8—|= = A= = -2
(1) va (2) suy [J =

Ta thay: 2% —1=4"° _1:3,2°% —1va 2*la hai s6 nguyén td cung nhau nén
22012 - 1 — 3a

3a =27 —1=16"" —1.Vi 16°®¢c6 chi sO tan cung la 6 nén 3a cé chir s6 tan cung la 5,
suy ra so nay chia hét cho 5. 3 va 5 nguyén td cung nhau nén a:5

Bai 15:

Cho f(x) = x (x19 —x° —xma); g(x) = x*° —x* 49 + x> (x“ +x% + 2)

a) Tinh k(x) =f (x)+g (x)

6

¢) Chitng minh ring: da thirc k(x) khong nhan gia tri 2019véi moi gia tri cia x

5,7 9 11 13 15 17 1915
6 10 15 21 28 36 45

b) Tinh gia tri cua k (x) tai x :[z_§+___+___+___+

nguyén ?
Loi giai

a) Tinh dwoc k(x) =x* +2x* +9

) 5 7 9 11 13 15 17 19
byxétg— 4L _ 2 4y = 2,2 1 =7
) 3+6 10+15 21+28 36+45

_fy 5,7 9 11 138 15 17 19
N 6 12 20 30 42 56 72 90

243 3+4 4+5 5+6 64+7 7+8 8+9 9+10
—2.]1- + — + — + — +
6 12 20 30 42 56 72 90 ]
_opfp i iyttt 11 pit
N 2 3 3 4 4 5 5 6 7 9 10
1 1 6 6
2|24 —|=2—=2
2+1o 10 5

€) Xétk =x* +2¢ +9=x*(x* +2)+9

(x)

Giasu k| = 2019 & x* (x* +2) = 2010
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Vi x nguyén nén 2010chan va xz;(x2 + 2) cting tinh chan (hoac 18) = x%x? +2 la hai

s& chan lién tiép nén x> (x2 + 2)54, con 2010 khéng chia hét cho 4

Vay gia st la sai hay k<x) khoéng nhan gié tri 2019 véi moi x nguyén.
Bai 16: Tim da thirc bac hai biét f (x) - f (x —1) = x. Ttr d6 &p dung tinh tng

S=14+2+3+....4+n
Loi giai
Da thic bac hai ¢an tim c6 dang: f (x) = ax? +bx +c(a = 0)

Ta co: f(x—l):a(x —1)2 +b(x —1)+c

f(x)—f(x—l):Zax—a+b:x:> sa_zlzoj T

NIFPN |-

b:

Vay da thic can tim 1 f (x) = %xz + %x +¢(cla hing s tay )
Ap dung:
Véi x =1,taco: 1=f(1)—f(0)
Véi x =2taco: 1=1f(2)—f(1)
VOIX:ntaCOh:f(ﬂ)_f (n _1> ........
n? n n (n +1)

:>S:1+2+3+....+n:f(n)—f(o):?+5+c—c: >

Bai 17:

Cho da thic f (x) =ax’ +bx +c¢

a) Biét f(0) =0, (1) = 2013 va f(—1)=2012. Tinh a,b,c

b) Chting minh rang néu f(1) = 2012, f (—2) = f (3) = 2036 thi da thuc f (x) v6 nghiém
Loi giai

a) Tinh dwgc 0 = f(0) =¢;2013 =f(}) =a +b +cva 2012 =f(-1) =a—-b +c

Tinh dwoc:a +b =2013vaa—-b =2012=a :g;b :%

2 2
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b) Tinh dwoc:
2012=f()=a+b+c o)
2036 = f(—2) = 4a — 2 +¢ (2)

2036 = f(3) =% + 3 +¢ 3)

T (1), (2)coa—-b=28

T (2),B)coa+b=0=a=4b=14

Nhu vay f(x) = 4x* — 4x + 2012 = (2x 1) + 2011 > 0(vx)

Vay da thtec vo nghiém.

Bai 18:

Tim da thic M biét ring: M +(5x2 —2xy) = 6x> 4+ 9xy —y°. Tinh gia tri caa M khi

2020

X,y thoa man (2x — 5)2018 +(3y+4) <o
Loi giai
Taco M 4—(5x2 —2xy) =6Xx* +9xy —y* =M =6x>+9xy —y° —(5x2 —2xy)

=M =6x* +9xy —y> —5x* +2xy = x> +1lxy —y*

2018

(x—5)" >0

Ta co: 2020
(3 +4)

= (-5 >0

)2018 )2020

+(3y +4

>0

Ma (2x —5) +(3y +4 —0

)2020 )2020

gO:>(2x—5)2018+(3y+4

2018 5
= = 2, thay vao ta duoc:

Bai 19:

Cho cac da thitc A(x) = 2x°> —4x® + x> —2x +2,B(X) =x*> —2x* +x* —5x + 3

Va C(x) = x* + 4x® + 3x* — 8x +4%

a) Tinh M (x) = A(x) —2B (x) +C (x)

b) Tinh gia tri ctia M (x ) khi x = —/0,25

c) C6 gia tri nao caa x d€ M(x) = 0 khong ?
Loi giai

a) Taco M(x) = A(x) — 2B(x) +C (x)
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:2x5—4x3+x2—2x+2—2(x5—2x4+x2—5x+3)+x4+4x3+3x2—8x+4%
:5x“+2x2+i
16
b) Thay x = —/0,25 vao biéu thirc M (x) ta duoc:
4 2
5.(—\/0,25) +2.(—w/o,25) +%
:O,3125+O,5+3:1
15
c) Tacé:
3 1 1 3 1
M) =5x* +2x> + = =5|x* +2=-x? + — |+ = =
) 16 5 25 16 5
2
=5 X2_|_1 _i
5 80
1 1 3
MX)=0=5|x*+=| ——=0<x’*=——(vO ly
x) = 0 20( y)

Vay khéng c6 gi tri nao cua x d€ M (x) = 0.

Bai 20:
a) Xac dinh da thiec P(x)c6 bac 2 véi hé s3 cao nhat bang 1 va nhan hai s6 0,—31am
nghiém

b) Cho da thic f(x), biét voi moi xta ¢6 : x.f (x +1) = (x + 2)f (x).Chteng minh rang
da thiic f (x)ludn c6 it nhat hai nghiém.
Loi giai
a) Taco P(x)=x*+ax +b
Vi 01a mét nghiém cua da thic, nén f(0)=b =0
—3 la mot nghiém caa da thic, nén: 9—-3a +0=0=a =3
Da thitc P(x) = x* + 3x la da thirc can tim
b) V&i x = 0,ta c6: 0.f(1) = 2f(0) = f (0) = 0 = 0la mot nghiém cua f (x)
V6i x = —2,tacd: —2f (~1) = 0f(-2) = f (~1) = 0 = —1cling 1a mt nghiém cua f (x)

Vay da thirc f (x}ludn c6 it nhat hai nghiém.

Bai 21:
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Tim da théic M biétrang : M + (5x2 — 2xy) = 6x*> 4+ 9xy —y?*. Tinh gia tri caa M khi x, y
thoa mén dieu kién (2x — 5] +(3y + 4] <0

Loi giai
M +(5x2 —2xy) =6X*+9xy —y* =M =6x> + 9%y —y° —(5x2 —2xy)

=M =6x" +9xy —y* —5x* + 2xy = x> + 11xy —y?

2018
Taco: Ez);_i))zozo_0:> (2X_5)2018+(3y+4)2020 >0
+ >
Ma (2x -5 + (3y +4)" <0=(2x 5" +(3y +4) =0
2018 _E
= (2X—5)2020:O:> " _24. Thay vao ta duoc:
4) =0 _ 4
(3y +4) y=-3
M = §2+11.§. 4] (-4] _25 110 16 _ 1150
2 2| 3 (3) 4 3 9 36
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