DU AN TACH PE HSG TOAN 7

CDP7: PA THUC

Dang 1: Xéc dinh da thtrc

Dang 2: Tinh gi4 tri cua da thtrc

Dang 3: Dau cua da thirc

Dang 4: Tim gia trj ctia bién (tham s6) dé phép chia 1 phép chia hét

Dang 5: Nghiém cua da thtrc

Dang 1. Xac dinh da thure
A. Tric nghiém

Caul.

Cau 2.

Cau 3.

(HSG 7 Dé giao lwru HSG huyén Thanh Son 2022 - 2023)

Cho f(x):a.x3—|—4x(x2+1)—|—8 va g(x)=x’+4x(bx+1)+c—3, trong d6 a, b, c 1a céc

hang s6. Dé f(x) = g(x) thi gia trj ctia s6 a la:
A.3

I

-3 C.0 D. |
Loi giai

Ta co: f(x):a.x3+4x(x2+1>+8:a.x3—|—4x3—|—4x—|—8:x3(a+4)+4x+8
g(x)=x"+4x(bx+1)+c—3=x"+4bx’ +4x+c—3
bé f(x):g(x) thi a+4=1=a=-3

Vay a=-3.
(HSG 7 Pé giao lvu HSG Lang Giang 2022 - 2023)

Cho da thire A(x)=4x—5x" +x—2x"+2023 va (Sx—6—5x" |~ B(x) = 4(x). H¢ 56 cao

nhéat cua B(x) la:
A. 2 B. 3 C. 2029 D. -5
Loi giai

Ta cd: (Sx—6—5x")— B(x) = 4(x).

:>B(x):<5x—6—5x3)—A(x)
= B(x)=(5x—6—5x" )= (4x—5x” 4 x— 2x” +2023)
= B(x)=5x—6—5x" —4x+5x" —x+2x* —2023

= B(x)=—5x" +7x* —2029
Vay hé sb cao nhét cia B(x) la —5.

(HSG 7 huyén Yén Thé, tinh Bac Giang 2022 - 2023)
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Cau 6.

Cho da thic P(x)=ax® +bx+c. Trong d6 a,b,c 13 cac hing sb théa min %:%:g
(a=0). Tinh [P(—=2)—3-P(1)]:a.

A. —6. B. —15. C.6. D. 15.
Loi gidi
b=2
Vigzé_gnén ¢
1 2 3 c=3a

C6 P(x) = ax® 4+ bx +c nén:
P(—2):4a—2b+c:4a—4a+3a =3a ; P(l):a—|—2a+3a =6a
=[P(=2)—3-P()]:a=(3a—184a):a
=[P(-2)-3-P()]:a=—-15
(HSG 7 huyén Son Dong 2022 - 2023)
Cho hai da thie: f(x)=ax+b; g(x)=x*—x+1, biét f(1)=g(2).Khid6 a+b bang:
A. 3. B. 3. CN, D. 7.
Loi giai
Chon B
Vi f(1)=g(2) nén a.1+b=2>~2+1 hay a+b=3.
(HSG 7 huyén Viét Yén 2022'-2023)
Thu gon biéu thuc sau —12u> (uv)2 — (— 1 1u4).(2v)2 ta duoc don thirc co phén hé s6 1a
A. —32. B. —56. C. 10. D. 32.
Loi giai
Chon D

Tacd: — 120 (uv) —(~11u*).(2v)

=—12u* ™V +11u* 4

=—12u™V* +44u™y?

=32u"?
Vay don thirc thu dugc c6 phan hé s6 14 32.
(HSG 7 huyén Viét Yén 2022 - 2023)

Cho cac da thic 4=4x" —5xy+3y*; B=3x"+2xy+y*; C=—x>+3xp+2y*. Tinh

C—A-B

A. 8x2 +6xy+2y%. B. —8x* +6xy—2y>. C.8x* —6xy—2y*. D.8x* —6xy+2)°.
Loi giai

Tacd: A=4x> —5xy+3y*; B=3x"+2xy+y*; C=—x>+3xy+2)°

= CA—B=—2" +3x+2)" —(4x° ~5xy +3)% )~ (3x° + 22y 4 ?)
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Cau 7.

Cau 9.

Cau 10.

Cau 11.

=—x? +3xy+2y% —4x? +5xp—3)y* —3x* —2xp—

= —8x” +6xy—2)°

(HSG 7 huyén Viét Yén 2022 - 2023)

Nam mua 10 quyén vé, mdi quyén gia x dong va hai but bi, mdi chiéc gia y dong. Biéu thuc

biéu thi s6 tién Nam phai tra la

A. 2x—10y. B. 10x—2y. C. 2x+10y. D. 10x+2y.
Loi giai

Chon D

Biéu thirc biéu thi s6 tién Nam phai tra khi mua 10 quyén vé va 2 but bi 1a: 10x+2y

(HSG 7 huyén Viét Yén 2022 - 2023)

Két qua sau khi thu gon don thire 6x> y.(—2xy2> 1a

A. —12x°)°. B. 12x°)°. C. —12x%°. D. —12x%)°.
Loi giai

Ta co: 6x2y.<—2xy2) =—12x%y°

(HSG 7 huyén Viét Yén 2022 - 2023)

Thu gon don thic 4= [—%xy] (—3xy2 ) (—x) taduge két qua la

A. A=—x)’. B. A=—x*y*. C. 4=—xy*. D. 4=x%)".
Loi giai

Y .. 2 AR
Tacé: A= & (—3xy )(—x) =-x’y

(HSG 7 huyén Viét Yén 2022 - 2023)
Biéu thirc dai s6 biéu thi dién tich hinh thang c6 day 16n 1a @, day nho 1a b, dudng cao 1a &
nhu sau

A. (a+b)h. B. (a—b)h. c.@. D.@.
Loi giai

Chon D

(HSG 7 huyén Viét Yén 2022 - 2023)

Tim da thic f(x)=ax+b. Biét f(l):%; f(—l)z—%

1 1 7 1

A. f(x):3x+5. B. f(x)zx-l—z. C. f(x):3x+5. D. f(x):2x+5.

Loi gii

Ta co: f(l):% nén a+b:%
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Cau 12.

Cau 13.

Cau 14.

Cau 15.

f(—l)z—% nén —a—i—b:—%

¢b:%; a =3 . Khi d6 ta dugc da thtc: f(x):3x+%

(HSG 7 huyén Viét Yén 2022 - 2023)

Bic cua da thue x°y* —xp° +7xy—9 1a

A. 2. B. 3. C.5.
Loi giai

=
(@)

Bac ctia da thue x*y* —x)° +7xy—9 12 6.
(HSG 7 huyén Viét Yén 2022 - 2023)
Viét don thie 21x*y°z® dudi dang tich hai don thirc, trong d6 c6 mot don thire 1 3x? y*z
A. <3x2y22>.<7x2y325). B. (3x2yzz).(7x2y3z4).
C. <3x2yzz) . (1 8x%y*z° ) .D. (3x2yzz) . (—7x2y325> .
Loi giai
Chon A
Ta co: (3x2y22).(7x2y325) =21x*y°2°
(HSG 7 huyén Viét Yén 2022 - 2023)
Mot bé dang chira 480 lit nude, c6 mot voi chay vao mdi phut chay duge x lit. Cung lic do
mot voi khac chay nude tir bé ra. Mdi phut luong nude chay ra bang % lugng nudce chay vao.
Hay biéu thi luong nudc trong bé sau khi dong thoi md ca hai voi trén sau a phut.

A. 480+%ax. B. %ax. C. 480—%ax. D. 480 +ax.

Loi giai
Chen A

Sau a phut voi thir nhat chay vao bé duoc: ax (lit)
Sau a phut voi thir hai chay ra dugc: %ax (1it)
Khi d6 lugng nudc trong bé sau khi ddng thoi md ca hai voi trén sau a phut 1a:
480+ ax —lax =480 —|—§ax (1it)
4 4

(HSG 7 huyén Viét Yén 2022 - 2023)

) 5 2021 5 2022 , L o
Cho da thirc f(x)= (2x +x— 3) .<2x +3x+ 4) . Sau khi thu gon thi tong cac hé so
cua f (x) bang
A. —1. B. 0. C. 1. D. 9.

Loi giai
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Cau 16.

2022

f(x) = (2x2 —Hc—3>2021 .(2)(2 +3x+4)

Ta c6: tong céac h¢ so cua da thirc bang gia tri cua da thuce tai x =1
202

2021 2
F)=(20+1=3) (2.7 +3.144) T =071977 =0
Vay sau khi thu gon thi tong cac hé sb cua f (x) bang 0.
(HSG 7 huyén T4n Yén 2022 - 2023)
Bac ctia da thie 4 =5x>* —27x%)° 4+ x> —=5x™2 +x°—1 1a
A. 2022 B. 6. C.7. D. 4.

Loi giai
Chen C

Taco: A=5x""2-22x*y" + x? —5x""2 x5 —1

2022

=-2°x"y" + 0 +x°—1
Vay bac ciadathucla: 2+2+4+3=7

B. Ty luian

Caul.

(HSG 7 huyén Yén Phong tinh Bi¢ Ninh 2022 - 2023)

Biét f(x) chia cho x—3 thi du 7, chia chox—2 thi du 5, chia cho (x—3).(x—2) duoc

thuong 1a 3x va con du. Tim f(x).

Loi giai

Theo bai ta c6:

f(x)=(x=3).A(x)+7 (1)

f(x)z(x—Z).B(x)+5 (2)

Vi f(x) chia cho (x—3).(x—2) dugc thuong 1a 3x va con du, nén phan du 1a da thirc co

bac nho hon 2. Bat phan du la: ax+ 5. Khi d6 ta co:

f(x)=3x(x—3)(x—2)+a.x+b (3)

Céc dang thire trén ding v6i moi x nén:

+Thay x =3 vao (1) taduge: f(3)=(3-3).A3)+7= f(3)=7 (4

+Thay x=2 vao (2) taduoc: f(2)=(2-2).B(2)+5= f(2)=5 (5)

+ Thay x =3 vao (3) ta duogc:

f(3)=33(3-3)(3-2)+a3+b= f(3)=3a+b (6)

+ Thay x =2 vao (3) ta duoc:

f(2)=32(2-3)(2-2)+a2+b= f(2)=2.a+b (7)

Tu (4) va (6) ta duogc: 3a+b="7 ()

Tu (5) va (7) taduogc: 2a+b=5 9

Tr(8)va(9)suyra a=2;b=1

Veflyf(x)=3x(x—3)(x—2)+2x+1 hay f(x): 3x —15x% +20x +1.

(HSG 7 Dé giao lwu Olympic cip thi xi — huyén Kinh Mén 2022 - 2023)
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Cho hai da thire P(x)=2x" —x+x> —x’ +3x+5; O(x)=3x" +4x” +3x—4x’ —5x” +10
Tim da thtrc M(x) = P(x)+Q(x) va tim nghiém cua da thuc M(x) .
Loi giai
Co: P(x):2 x4 x* =X +3x+5 :(2x3—x3>+x2—(x—3x)+5 =X +x2+2x+5
Q(x) =3x" +4x> +3x—4x> —5x* +10
= (3% =42 ) (42 =527 ) 4 3x+10 = =’ —x” 4+ 3x+10
M(x) = P(x)—i—Q(x)z (x3 +x7 —|—2x+5)—|—(—x3 —x’ —|—3x+10)
=X+ X2+ 2x+5—x —x? +3x+10 =5x+15
Cho M (x)=0=5x+15=0=x=—-3
Vay nghiém cua da thic M (x) la x=-3.
Cau3. (HSG7DéHSG thi xa Bim Som 2022 - 2023)
Cho hai da thirc f(x) = (x—1)(x+3) va g(x)=x> —ax® +bx—3. Xac dinh hé s6 a,b cua
da thuc g(x) bict nghiém cua da thirc f(x) cling 1a nghiém cua da thic g(x).
Loi giai
Cho f(x)=(x—D(x+3)=0
=x—1=0 hodc x+3=0
= x=1 hoac x=-3
Khi do6 da thue f(x) co nghiém la x=1;x=-3.
Vi nghiém cua da thuc f(x) cling la nghiém cua da thic g(x) nén:
+) g)=1—a.l?+b1-3=0 hay —a+b=2 (1)
+) g(=3)=(=3)’ —a.(=3)> +b.(=3)—3=0 hay 3a+b=—10 (2)

a=-3

Két hop (1) va (2) ta duoc {

Ciaud. (HSG 7 Ki thi chon HSG cap huyén Qué Vo 2022 - 2023)
Cho cac da  thie:  A(x)=3x"-3x>+7x+29; B(x)=x"—x*+2x’+3;
C(x):x3—|—2x—2.
Tinh P(x) = A(x)+3B(x)—6C(x) va tim nghiém cua P(x).
Loi giai
P(x): (3x4 —3x? —1—7)c—|—29)—i-3(x2 —x* 425 +3)—6(x3 +2x—2>
=3x* —3x% +7x4+2943x" —3x* +6x° +9—6x° —12x+12
=3x" —3x* —6x° +-6x° —3x% +3x% +7x—12x+294+9+12
=—5x+50
Cho P(x)=0=—5x+50=0
5x =50
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x=10
Vay nghiém cua da thic P(x) la x=10

Caus5. (HSG 7 Giao lvu HSG TP Chi Linh 2022 - 2023)

Cho hai da thitc P = 5x* 4 3x% +4x° —%x—7x4—%x+3; Q:%ﬁ —2x* +4x? +x+%x3

Tim da thic H biét P—H =Q—(x"+3x—7)

Loi giai
P—H=0—(x*+3x—7) nén H:P—[Q—(x2 +3x—7)}
:>H:P—Q+(x2+3x—7)

Ta co P—Q:[5x4 +3x7 +4x° —%x—7x4—ix+3]—[%x3 —2x* +4x7 —|—x—|—%x3

1

=5x* +3x% 447 —%x—%c4 ——x+3—%x3 +2x* — 457 —x—%x3

4
2
=—x"—=2x+3
=H=—x>-2x4+34+x"4+3x—T=x—4
Vay H=x—-4

Cau 6. (HSG 7 huyén Muwong Lat; Dé giao lwu HSG Thanh Son 2022 — 2023)
Cho da thirc f(x):ax2 +bx+c, xéc dinh cac hé so a,b,c bit: f(0)=2; f(1)=7;
f(=2)=-14.

Loi giai

fO):2 c=2
7 =ia+b+c=7
7 _2):_14 4a—2b+c=-14

c=2 c=2 c=2
=ja+b+2=7 = a+b=>5 =ia+b=>5

4a—-2b+2=-14 4a—2b=-16 2a—b=-8
Suy ra a—l—b+2a—b:5+(—8) =3a=-3=a=-1
Doddé b=6.Vay a=—1,b=6,c=2.

Cau7. (HSG 7PDé kiém dinh HSG Quynh Phu 2022 - 2023)
Cho da thirc: F(x)=1—x+x*—x"+..—x" +x'% va
G(x) =99x” —99x” +99x”7 —99x”® 4 ... +99x—99.
a) Tim da thiec H (x)sao cho: F(x)— H(x)=G(x).
b) Tinh gia tri cua da thuc H (x) tai x =99.
Loi giai
a) Vi F(x)—H(x):G(x):H(x):F(x)—G(x)
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Cau 9.

Cau 10.

H(x)= <l—x—l—x2 =X ~|—x100> —(99x99 —99x% +99x%7 —99x% +...+99x—99)
=1—x+x> ="+ —x7 + 2" —99x" +99x™ —99x"7 +99x* — .. —99x +99
= (1499)+ (—x—99x)+(x* +99x ) 4.+ (x” +99x" )+ (—x” —99x™ ) - '
=100—100x4100x —...4100x”® —100x" + x'*

= x'% —100x” +100x" — ... +-100x* —100x +100
b) Tai x =99 thi 100 =x+1
Khi do, H(x):xloo—(x+1)x99—|—(x—|—l)x98—...+(x+1)x2—(x—H)x—f—(x—f—l)
= x0T - —x x4
Vay gid tri cia da thiic H(x) tai x=99 la 1
(HSG 7 pé giao luvu HSG Van Lam 2022 - 2023)
Cho da thitc f(x)=ax” +bx—2. Xéc dinh h¢ s6 a,b biét da thic f(x) nhan x=—1 va
x =2 lam nghiém.
Loi giai
Da thirc f(x)=ax’+bx—2 nhan x=—1 lam nghi¢m
= f(-1)=0=a—-b—2=0 hay a=b+2
Pa thirc f(x):ax2 +bx—2 nhan x =2 lam nghié¢m.
= f(2)=0=>4a+2b-2=0
=4(b+2)+2b-2=0=b=—1=a=1.
Vaya=1b=-1.
(HSG 7 huyén Séc Son - Ha Noi 2022 - 2023)
Cho hai da thic f(x)=2x"+ax+4 va g(x)=x"-5x-b (a,b 1a cac hing s6). Hay
tim céc hé s6 a,b cia hai da thic trén, biét: £ (1)=g(2); f(-1)=g(5).
Loi giai
Taco f(1)=a+6; g(2)=—b—6 =>a+6=-b-6 =>a+b=—12 (1)
Taco f(—1)=—a+6; g(5)=—b =>—a+6=-b =>a—b=6 (2)
Tu (1) va (2) timra a=-3; b=—9
Vay hai hé s6 a,b cantimla: a=—3; b=-9.
(HSG 7 huyén Cat Tién 2018 - 2019)
Cho hai da thuc : f(x):ax—l—b; g(x)=x>—x+1
Hay x4c dinh a, b biét: f(1)=g(2) va f(-2)=g(1).
Loi giai
Taco: f(1)=g(2) =a+b=3 (1)
f(=2)=g(1)=>-2a+b=1 (2)
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Cau 11.

Cau 12.

Cau 13.

Tur (1) va (2):>—3a+a—|—b:1:>—3a:1—3:>a:§

Véi a== nén b=—
3
pl.

3

(HSG 7 huyén Huwong Tra 2022 - 2023)

Viay a=

Wi WI(N

Cho f(x):ax3—l—4x(x2—1)+8 va g(x)=x"—4x(bx+1)+c—3 trong d6 a,b,c la cac
hang sb. Xac dinh a,b,c dé f(x):g(x).
Loi gidi
Cach I: Ta cé: f (x)=ax’ +4x(x* —1)+8=(a+4)x’ —4x+8
g(x)=x"—4x(bx+1)+c—3=x"—4bx* —4x+c—3
Do f(x)=g(x) nén: a+4=1; —4b=0; c—3=38
Khidoé: a=-3;b=0; c=11.
Cdch 2: Ta co: f(x):ax3—l—4x(x2—1>—|—8:(a+4)x3—4x—|—8

g(x)=x —4x(bx—|—1)—|—c—3:x3 —4bx* —4x+c—3
Do f(x)= g(x) nén chon x =0;1;—1ta dugc
f(0)=g(0)=c=11= g(x)=x"—4bx* —4x+38
f)=g(l)=a+4b=-3 (1)
f(=)=g(-1)=—-a+4b=3 (2)
Tr(l)va(2)suyra b=0;a=-3. Vay a=—-3;6=0; c=11.
(HSG 7 huyén Quynh Phu 2021 - 2022)
Xéc dinh da thic bac nhat f(x) théa man f(x+2)—f(x)=4 véi moi x va
£(2022) = 2022
Loi giai
Vi f(x) 1a da thirc bac nhat, nén f(x)=ax+b (a=0)= f(x+2)=a(x+2)+b
Ta c6 f(x—|—2)—f(x):a.(x—|—2)—|—b—(a.x+b):a.x+2a+b—a.x—b: 2a
Ma f(x+2)—f(x)=4 v61moi x = 2a=4=a=2 (thbamin a=0)= f(x)=2x+b
Ta co f(2022) =2022 = 2.2022+b = 2022 = b = —2022 — 4044 = —2022
Viy da thirc /(x) =2x—2022
(HSG 7 huyén Thai Thuy 2021 - 2022)
Cho da thitc M théa man: M —(19x%y + xp?) = 2x%y + 5x°
Tim da thoc M vatinh gidtricia M tai x=2 va y=—1
Loi giai

Tacod: M —(19x°y + xp*) = 2x7y + 5xp”
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M =2x*y+5xp" +19x%y + x?
M = (2x*y +19x%y) + (5xp* + xp?) = 21x* y + 6x)°
Thay x=2 va y=—1 vio biéu thirc M ta duoc:
M =212%(-1)+62.(-1)> =—84+12=—72
Vayvoi x=2va y=—1thi M =-72

Cau 14. (HSG 7 huyén Hung Ha 2022 - 2023)

Tim gia tri cua m dé da thirc sau 1a da thirc bac 3 theo bién x:
£ (x)=(m* =25)x* +(20+ 4m)x* + 7x* -9
Loi giai
Tacd: f(x)=(m"=25)x" +(20+4m)x’ +7x* ~9 la da thitc bic 3 bién x khi:
m> —25=0 va 20+4m =0
=m =x5vam=-5
Vaym =35 thi f(x) 1a da thirc bac 3 bién x.
Cau 15. (HSG 7 huyén Chwong My 2020 - 2021)
1

R S R
2

Cho hai da thire: f(x) = —5x° +3x° + 2x° +x+% va g(x)=>5x"—3x
Tinh h(x): f(x)+g(x).
Loi giai
Ta co: h(x) = f(x)+g(x) = — 5835 + 222 +x+%+5x5 —3x° —x? —x+% =x*+1.
Ciu 16. (HSG 7 huyén My Dirc 2022 - 2023)
Tim da thic M biét rang: M +(5x° — 2xy) = 62" +9xy — .
Loi giai
Tir M +(5x” = 2xp) = 6x” +-9xy — y” suy ra:
M = 6x% +9xy — »? —(5x2 —2xy) = 6x>+9xy—y? —5x2 4+ 2xy = x> +11xyp— 2.
Ciu 17. (HSG 7 huyén Cira Lo 2020 - 2021)
Cho hai da thite: 4(x)=—2x" +x* —2x> = 7x—3 va B(x)=—2x" +x* +3x” +3x-3.
Tinh M (x)=A(x)+ B(x); N(x)=A(x)—B(x).
Loi gidi
Tacé: A(x)=—-2x" +x*—2x* = 7x—3 va B(x)=—2x" +x* +3x* +3x-3.
Suy ra: M (x)= A(x)+ B(x)=—4x" +2x* +x* —4x—6.
N(x)= A(x)—B(x)=—5x" —10x.

Cau 18. (HSG 7 huyén Yén My 2021 - 2022)
Cho hai da thirc:

P(x)=x" —2x> +3x* —9x +11x— 6 va O(x) =3x* +x° —2(x3 +4)—10x2 +9x.
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Cau 19.

Cau 20.

Cau 21.

Cau 22.

Tinh M (x)= P(x)—QO(x).
Loi giai
M (x) = P(x) = O(x)
M(x):(xs—2x3+3x4—9x2+11x—6>—(3x4—I—x5—2(x3+4)—10x2+9x)
M(x)=x*+2x+2.
(HSG 7 huyén Cira Lo 2022 - 2023)
Cho hai da thire: 4(x)=—2x" +x* —2x* —=7x—3 va B(x)=—2x" +x* +3x* +3x-3.
Tinh M(x):A(x)+B(x); N(x):A(x)—B(x).
Loi giai
Taco: A(x)=—2x"+x*—2x*—7x—3 va B(x)=—-2x"+x* +3x> +3x—3. Suy ra:
M (x)=A(x)+B(x)=—4x" +2x* +x* —4x—6;
N(x)=4(x)—B(x) —5x" —10x.
(HSG 7 huyén Tan Ky 2021 - 2022)
Tim hé s6 a trong da thic P(x)=2x2 + ax+2 biét x = —2 1a nghiém ctia da thirc P(x).
Loi giai
Vi x=—2 la nghiém cua da thirc nén P(2)=0=>224+24+2=0=a=-5.
Viy a=-5.
(HSG 7 huyén Thai Thuy 2018'=2019)
Cho da thic f(x)=ax+b.Tim a, b biét f(1)=3 va f(-2)=0.
Loi giai
Taco f(1)=3=al+b=3=a+b=3=b=3-a
f(=2)=0=-2a+b=0=-2a+3-a=0=-3a=-3=a=1
Thay a=1 vao b=3—a tadugc b=2
Vay a=1; b=2.
(HSG 7 huyén Chwong My 2018 - 2019)
Cho 2 da thic f(x)=x"+2mx+m’ -2 va g(x)=m’x* +2(m—1)x+5
a) Tim m dé f(—1)=g(1).
b) Véi gia tri m tim dugc & cau a, tim da thic h(x)sz(x)—g(x).
¢) Véi da thire h(x) & cau b. Tim nghiém ciia da thire /4 (x)+3x> —9.
Loi giai
a)Taco f(—1)= (=1 +2m(~1)+m* -2 =m* —2m—1
g)=m". P +2(m—1).1+5=m> +2m+3
Dé f(—-1)=g(l)=m’ —2m—1=m"+2m+3=>m=—1.

b) Vi m=—1thi f(x)=x"—2x—1va g(x)=x>—4x+5
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h(x) =21 (x)— g (x) = 2.(x* = 2x— 1)~ (x* —4x +5)
h(x)=x*—17.

¢) Taco h(x)+3x*—9=0

=x"—7+43x*=9=0

=x'=4

=>x==x2
Cau 23. (HSG 7 huyén Thwong Tin 2018 - 2019)

Cho  f(x)= x(xlg X —x2018>; g(0)=x>" —x* 494 52 (x4 +x +2). Tinh
k(x)=/(x)+g(x)
Loi giai
Tacb k(x)= f (x)+ g (x)
k() = x(x'” = x* = x?8) £ 62 x4 94 7 (x* 457 +2)
k(x)=x*+2x*+9.
Céu 24. (HSG 7 trudng THCS Nhon Tri 2018 - 2019)

Tim gia tri cua m dé da thuc sau 1a da thirc bac 3 theo bién x
£ (x)=(m* =25)x" +(20+4m)* +7x* =9
Loi giai
£ (x)=(m* =25)x" +(20+4m)x* +-7x* 9 lada thirc bic 3 bién x khi :

=m=>5
m=—5

m?>—25=0 m==+5
=
20+4m =0

Vay m =35 thi f(x) 1a da thirc bac 3 bién x.
Cau 25. (HSG 7 huyén Tan Tao va Huyén Pha Khanh 2018-2019)
Tim da thirc bac hai biét f(x) — f(x— 1) = x. T d6 ap dung tinh tong S =14+2+34....4n

Loi giai
Da thirc bac hai can tim c6 dang: f(x) = ax’ +bx+ c(a = 0)

Ta co: f(x—l):a(x—l)2 —I—b(x—l)—i—c

1
2a=1 9

—f(x—1)=2ax—a+b=

f(x)=f(x—1)=2ax—a+ x:>{b_a20:> 1
2

Vay da thirc can tim 1a f(x)z%xz—i—%x—kc (c1a hang sb tay ¥)

Ap dung:

Véi x=1, taco: 1= f(1)— f(0)
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Cau 26.

Cau 27.

Cau 28.

Voi x=2,tacod: 1= f(2)— 1 (1)

Véi x=n,taco: n:f(n)—f(n—l)

2 n(n+1
:>S:1+2+3+....+n:f(n)—f(o):%+g+c—c: (2+1)
(HSG 7 huyén nam 2022 - 2023)
Cho hai da thtrc f(x) = x° =3x" 4+ 7x" —9x° +x —%x;

g(x):5x4—x5 +x? —2x% 43x7 —%

Tinh f(x)+g(x) va f(x)—g(x)

Loi giai
f(x)+g(x):12x4—11x3+2x2_%x_%

X)— X)=2x +2x —/x —06x" ——x+—

£ (x) =g (x)=2x"+2x" = 7% — 6x” i 411

(HSG 7 huyén Hong Ngu, tinh, truong THCS Hau A 2022 - 2023)

Cho da thuc P(x) =x*—3x? +%—x . Tim céc da thirc Q(x) , R(x) sao cho:

a) P(x)+0(x)=x"—2x* +1
b) P(x)—R(x)=x
Loi giai
a) Ta co: P(x)+Q(x)=x" —2x* +1
= 0(x) = P(x)—(x’ —2x* +1]

=x* —3x? +%—x—x5 +2x*—1

:x4—x3—3x2—x—|—l
2

Vay R(x):x“—x3 —3x? —x+%

(HSG 7 huyén Thach Thanh 2017 - 2018)
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Cau 29.

Cau 30.

1) Tim da thic 4 biét: A—<3xy—4y2):x2—7xy—|—8y2

2) Cho ham sé y = f(x) = ax+2 c6 db thi di qua diém A(a—l;a2 +a)

a) Tim a

b) V6i a vira tim dugc, tim gid trj ctia x théa man f(2x—1)= f(1-2x)
Loi giai

1) A—<3xy—4yz):x2—7xy—|—8y2

A:x2—7xy+8y2+(3xy—4y2)

A=x"—4xy+4y*

2)

a) Vi dd thi ham sd y = f(x) = ax+2 di qua diém A(a—l;a2 —|—a> nén:

a2+a:a(a—1)+2

=a’+ta=a’—a+2
=2a=2=a=1
b)Véia=1=y=f(x)=x+2
ta co: f(2x—1):f(1—2x)

= (2x—1)+2=(1-2x)+2

1
=x=—
2

(Dé thi HSG 7 niam hoc 2017 - 2018)
Cho 2 da thire: P(x)=x"+2mx+m’; O(x)=x"+(2m+1)x+m’
Tim m biét P(1)=0(-1)
Loi giai
P(1)=1+2ml+m* =m’+2m+1
O(-)=1-2m—1+m* =m" —2m
be P(1)=0(-1)
= m* +2m+1=m> —2m

:>4m:—1:>m:—l
4

Vay m:—i thi thoa man P(l):Q(—l).

(HSG 7 huyén Khoai Chau 2014 - 2015)
Xac dinh da thire P(x) cd bac 2 véi hé sd cao nhat bang 1 va nhan hai sé 0; —3 1am nghiém.
Loi giai
Vi da thirc P(x) c6 bac 2 v6i hé s6 cao nhit bang 1 nén P(x) = x> +ax+b (trong d6 a, b
1a cc hé s6)
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C6 0 1a mot nghiém cua da thie P(x), nén P(0)=b=0
Co6 —3 la mdt nghiém cua da thuc P(x), nén: P(—3) =9-3a+0=0=a=3

Vay da thitc P(x) = x* 4+ 3x 1a da thirc can tim.
Cau 31. (HSG 7 huyén Binh Luc 2022 - 2023)
Tim da thic P(x)=ax® +bx+c biét P(—1)=—1; P(0)=1; P(1)=3 voi x 1a bién s va
a, b, c lacac hé so.
Loi giai
Theo dé bai, ta cé:
P(-)=—l=a—-b+c=-1
PO)=1=c=1
Pl)=3=a+b+c=3
Két hop lai, tim duoc a =0, b=2, c =1
Vay da thirc can tim 13 P(x) = 2x +1
Cau 32. (HSG 7 huyén, tinh, trwong Hung Thw nam 2017 - 2018)
Cho hai da thitc: 4= 5xp> +6x—3x*y+7y° +1; B=>5x+13xp> +3y> —6x*y+5
Tinh 4+ B; A—B
Loi giai:
A+B=18xp> —9x*y+10y> + 11x+6
A—B=—8xp* +3x°y+4y> +x—4
Cau 33. (HSG 7 huyén Cu Khé, 2016- 2017)
Cho cac da thirc : P(x) =3x* —x° +4x* +2x+1; O(x) = —2x* —x* +x—2
a) Tinh P(x)+ O(x)
b) Tim da thie H(x) biét O(x)— H (x)=—2x* -2
¢) Tim nghi¢m cua da thirc H (x)
Loi giai
a) P(x)+ O(x) = x* —x* +3x* +3x—1
b) Tacé: O(x)— H (x)=—2x" -2

H(x)=0(x)+2x* +2=-2x" —x* +x—2+2x" +2=—x" +x
c) Xét H(x)=0
H(x):—x2+x:x(1—x):0 = x=0 hoac x=1
Vay da thue H(x) conghiémla x=0; x=1.
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CDP7: PA THUC

Dang 1: Xéc dinh da thtrc

Dang 2: Tinh gi4 tri cua da thtrc

Dang 3: Dau cua da thirc

Dang 4: Tim gia trj cta bién (tham s&) dé phép chia la phép chia hét

Dang 5: Nghiém cua da thtrc

Dang 2. Tinh gia tri cua da thirc
A. Tric nghiém
Caul. (HSG 7 Dé giao lvu HSG huyén Thanh Son 2022 - 2023)
Cho x+ y=0. Gia tri cia da thtc D:3xy(x+y)+2x3y+2x2y2 +4 la:

A. 0 B. 3 C. 4 D.5

Loi giai
Chen C
Taco D :3xy(x—|—y)—|—2x3y—|—2x2y2 +4 = 3xy(x—|—y)—i—2x2y(x—|—y)—|—4
Thay x+ y =0 vao da thuc D ta duoc:
D=3xy.0+2x’y.0+4=0+0+4=4
Vay gid tri cua da thic D=4 khi x+ y=0.
Cau2. (HSG 7 Dé giao lru HSG Lang Giang 2022 -2023)
Cho da thuc f(x) thoa man: f(x)+ x.f(—x)=x+2023 v6i moi gia tri cia x. Ket qua cua

F(—4) la:
A lo117 g, —10127 . —10117 p, 10127
17 17 17 17
Loi giai

Taco: f(x)+x.f(—x)=x+2023 (1)
+ Thay x =4 vao (1) ta dugc:

(@) +4.f(—4)=4+2023

= f(4)+4.f(—4)=2027

= 4. f(4)+16.1(—4)=8108 (2)

+ Thay x =—4 vao (1) ta duoc:
f(—4)—4.f(4)=—4+2023

= f(—4)—4.f(4)=2019

= —4.f(4)+ f(—4)=2019 (3)

T (2), 3) = [4- f(4) +16.f(—4)|+[-4.f (4) + f(—4)| = 8108 +2019
=17.f(—4)=10127
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Cau 3.

10127
= f(—4)=—"H
JEH=—

(HSG 7 huyén Lyc Nam 2020 - 2021)
Cho da thic f(x)=x""-101x" +101x* —101x" +...~101x +101. Gi4 trj ciia f(100) la:

A. —1. B.1. C. 100 . D. 101.
Loi giai
Chon B

Cach I
Taco: f(x)=x'""-101x" +101x* ~101x" +...~101x +101

= x'9—100x" —x° +100x* + x* —...—100x* — x* +100x* + x* —100x — x +101

= (¥ =100x") — (" ~100x* ) 4 (* ~100x7}...~ (x* =100 ) +-(x* ~100x] — x +101
=x"(x—100)—x* (x—100)+x’ (x —100)...— x* (x —100) + x(x —100) — x +101

= (x=100)(x" —x* +x7...— ¥ + x) = x+101

Véi x =100 ta co:

£(100)= (100—100)(10021 ~100% +...~100° +100) =100+ 101

:0.(10021—10020+...—1002+100)—100+101
—0—100+101=1
Vay f(x)zl véi x =100.

Cach 2:
Vé6i x=100=x+1=101

f(x)=x""-101x" +101x° ~101x7 +...~101x +101

/(
/(
/(
Vay f(x)=1 véi x=100.

(HSG 7 huyén Luc Nam 2020 - 2021)

—(x+1)x9 +(x+1)x8 —(x+1)x7 —|—...—(x+l)x+(x+l)

xS+ P —xx+

10
X

1
10
1

x)
x)
x)

Cho da thuc P(x) thdéa man: f(x) +3f [1] =x*. Giatricia f(2)la:
X

B3 I c 2 Q._—B.
24 24 34 32
Loi gidi
Véi x=2ta cé:f(2)+3f[%]:22 =4 (1)

i v Lacs: |1 (L)1
Vorlx—2taco.f[2]+3f(2)—[2] =3 (2)
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Tu (1)va (2)ta co:

f(2)+3f[%]:22 =4

2
1 1 1
f[2] /@) [2] 4
—13
Suyra f(2)=——
yra f(2)=—
Caus5. (HSG 7 huyén Luc Nam 2020 - 2021)

0
Cho C=2x—2y+13x*y? (x—y)+15(y2x—x2y)+[§i12] biét x — y= 0.
Gia trj cac biéu thirc sau C bang:
B. —1 C.2 D. 0
Loi giai

>

Chon A

234’
Ta co: C:2(x—y)—{—13x3y2(x—y)+15xy(y—x)+[ﬁ]
C:2(x—y)+13x3y2(x—y)—ley(x—y)-H
C=(x—y)(2+l3x3y2—15xy)+1
Thay x—y=0 vao C taduge: C =0.(2+13x°y? —15xy)+1=0+1=1

Vay C=1 véi x—y=0.
Cau 6. (HSG 7 huyén Thanh Ba 2021 - 2022)

Tong cac hé sO cua da thuc nhan dugc sau khi bo dau ngodc trong bicu thuc

P(x)=(8x" —|—3x—10>2021 (8 +x— 10)2022 la

A.—10%% B. I. C. 2021. D. 2022.
Loi giai

Téng cac hé s6 cua da thirc P(x) la P(l).
Tacé: P(1)=(8.1 +3.1—10)2021 (817 +1—10)2°22 =12 (1) =11 =1,

Do d6 téng cac hé sd cua da thic P(x) nhan duoc sau khi bo dau ngoac trong biéu thirc

P(x)=(8x’ +3x—10>2021 (8 +x—10)2022 lal.

Cau7. (HSG 7 huyén Thanh Son 2021 - 2022)
Cho x+ y=0. Gia tri cua da thirc D:3xy(x+y +2xX°y+2x*y* +4 1a
C.

)
A 0. B.3. 4) D. 5.

Loi giai
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Cau 8.

Cau 9.

Cau 10.

Cau 11.

Ta co: D:3xy(x—I—y)—|—2x3y—|—2x2y2 +4
:3xy(x+y)—|—2x2y(x+y)+4:4 (vix+y=0).

Vay D=4 khi x+y=0.
(HSG 7 huyén Thanh Son 2021 - 2022)

Cho f(x)=ax’+4x(x* +1)+8 va g(x)=x"+4x(bx+1)+c—3, trong d6 a, b, c 1a cdc

hang sb. Dé f(x):g(x) thi gia tri ciia s6 a 1a

A. 3. B. -3. C.0. D. 1.
Loi gidi

Chon B

Ta cé: f(x):ax3+4x<xz+1>+8:ax3+4x3 +4x+8=(a+4)x’ +4x+8.

g(x)=x"+4x(bx+1)+c—3=x" +4bx’ + 4x+c—3.

bé f(x):g(x) thi a+4=1.Suyra: a=-3.

(HSG 7 trwong THCS Dao Duy Tiwr 2018 -2019)

Cho ham s6 y = f(x) x4c dinh véi moi x >1.Biét f(n)=(n—1).f(n—1) va f(1)=1.Gi4

tri cia f(4) la:
A.3 B.5 C.6 D. 1

Loi giai
Chen C
Taco f(4)=(4-1)f(4-1) = f(4)
f3)=03-1)s03-1) = 1(3)=2/(2)
f(2)=2-052-1) =7(2)=11)
Do dé f(4)=6.
(HSG 7 huyén Son DPong 2022 - 2023)

3/(3)

Gia tri biéu thuc: A=7x’y-5x"—11x"y—10xp> +15xp> +4x*y—2023 tai x=1,

y=-0,5 la:
A. 0. B. 1. C. —2023. D. 2023.

Loi giai
Chen C
Thay x=1 vao biéu thire 4, ta duoc:
A=T7x*y=5xp* —11x’y —10xy* +15xy% + 4x*y — 2023
=7y-5y>—11y—10y* +15y* +4y —2023
= (Ty—11y+4y)+(=5y* =10y +15y? )~ 2023 = —2023.
Vay gia tri cta biéu thie 4 tai x=1, y=—0,5 la —2023.
(HSG 7 huyén Lam Thao 2022 - 2023)
Cho biét x’ —2x+3=0. Gi4 tri ciia biéu thitc P(x)=—5x* +10x" —15x+1 la,
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Cau 12.

Cau 13.

Cau 14.

A. P(x)=0. B. P(x)=1. C. P(x)=-5. D.P(x)=—6.

Loi giai
Chen B

Tacd: P(x)=—5x" +10x" —15x+1=—5x(x’ —2x+3)+1=0+1=1
(HSG 7 huyén Tam Néng 2022 - 2023)

Cho P(x)=x*"" —2023x%"% —2023x*"' —...—2023x* —2023x +1. Tinh P(2024).

A. 2023. B. —2023. C. 2024. D. 2025.
Loi giai

P(x) = x*" —2023x%"2 —2023x"" —...—2023x* —2023x +1

P(x) = x™" —(20237 4 2023x°" +... 42023 +2023x) +1
P(x)=x"" =2023(x*" 4. 42 +x)+1

Pit A=x" 4. +x*+x

2023

=xA=x —|—...—1—x3—}—x2

:>x.A—A:x2023+...—|—x3+x2—<x2022—|—...+x2+x)

:>A(x—1):x2023 —X

202
2023 _

= A= X
x—1
x2023 —x
Do d6 P(x)=x"" — 2023~ = bl
x J—

2023

= P(2024) = 2024%% _2023. 2024 2024
2024 -1

= P(2024) = 2024 +1=2025.

(HSG 7 huyén Tam Néng 2022 - 2023)

Cho x, y théa man (x—2)* 4+ (y—1)*"*2 <0 thi gia tri 19x*y +4x)” bang

A. 80. B. 84. C. 83. D. 85.
Loi giai

Chon B

Tacd (x—2)* >0, (y—1)** >0 nén x, ythéa man (x—2)* +(y—1)*"** <0 khi

x=2)'=0va (y—D)** =0

=x=2vay=1

Khi d6 19x*y +4xy* =19.4.1+4.2.1= 84

(HSG 7 huyén Tam Nong 2022 - 2023)

Gié tri ctia biéu thuc O = a® —b* +¢? biét ab=2,bc =6 va ac=3 la:

A. 10. B. —6. C. —10. D. 6.
Loi giai
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Chon D
ab 2 1

Tu ab= 2bc—6:>—=—:>a:—c:>lc.c:3:>c::|:3
bc 6 3 3

Sa=+1,b=+2
=Q0=a"-b"+c*=1-44+9=6
Cau 15. (HSG 7 huyén Thanh Thuy 2022 - 2023)
Cho biét x* —2x+3=0. Gid tri ctia biéu thic P(x) = —4x* +8x* —12x+5 1a
A. P(x)=0. B. P(x)=>5. C. P(x)=-3. D. P(x)=—
Loi giai
Chen B
Tacd P(x)=—4x" +8x* —12x+5= —4x(x’ —2x+3)+5= 0+5=5
Cau 16. (HSG 7 huyén Téan Yén 2022 - 2023)
Cho ham s6 y:f(x) xac dinh véi moi x > 1. Biét f(n):(n—l).f(n—l) va f(l)zl. Gia
tri cia f(S) la

A. 10. B. 24. C. 6. D. 16.
Loi giai
Chen B
Ta co f(l)zl
f(2)=02-1).f(1)=1
f(3)=(3-1).f(2)=21=2
f(4)=(4-1).r(3)=32=6
(5)=(5-1).f

Cau17. (HSG 7 huyén dé khdo sat 1in 3, 2022 - 2023)

Cho ham s6 f(x) sao cho véi moi x=0 ta déu c6 f(x)+ f[l]+ f(1)=6. Gid tri cua
X

A. 0. B. 1. C. 2. D. 6.
Loi giai

Ta co: f(x)+f[i]+f(l):6 (*)

Thay x =1 vao (*) ta dugc: f(1)+ f(1)+ f(1)=
=3f(l)=6= f(1)=

Thay x = —1 vao (*) ta dugc: f(—1)+ f(—1)+f(1)=
=2f(-1)+f(1)=6=2f(-1)+2=6= f(-1)=0
Vay f(-1)=0.
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Cau 18.

(HSG 7 huyén T4n Yén 2022 - 2023)
20212021

Tinh gi4 tri cta da thirc xy 4+ x*y> +x°y° +..+x*)* " tai x=1; y=—11a

A. 1. B. 2021. C. —1. D. 0.
Loi giai

Chon C
2021 _ 2021

Thay x=1; y=—1 vao da thirc xy+x*y* +x°y° +...+x**'y??! ta dugc:
L(= 1)+ 12 (= 1) B (=1) 12020 (1)

= 141-14..—1=—1
2021 s6 hang

B. Ty luian

Cau 1.

Cau 2.

(HSG 7 TP Thanh Hoa 2022 - 2023)
Cho ham sd f(x) xac dinh voimoi x € R.
1

Biét ring véi moi x =0 tadéucod f(x)+ 2f[
X

]:xz.Tinh f(2).
Loi giai

Véi x =2 tacod: f(2)+2f[%]:22:4 *)
1

1 1 .
Vi x= ta co: f[§]+2f(2):[5J =

! 11 i
ij[g]:Z—Zf(z) (**)

Thay (**) vao (*) Ta dugc: f(2)+2[%—2f(2)] " il

:f(2)+%—4f(2):4

= 37(2) =4

=37(2)=
= r(2)==".

(HSG 7 Huyén Tho Xuén 2022 - 2023)
Cho da thire R(x)=x” —2x. Tinh gi4 trj biéu thuc:

U . i L U
~R(3) R(4) R(5) T R(2022) R(2023) 22023
Loi gidi
Tacod R(x)=x"—2x=x(x—2)
I A i AL I
CR(3) R(4) R(5) T R(2022) R(2023) 22023
1 1 1 1 1

1

3.(3-2) 4.(4-2) 5.(5—2)+"'+2022.(2022—2)+2023.(2023—2)Jr

2.2023
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1 1 1 1 1
— .+ + - +
3.1 42 53 2022.2020  2023.2021  2.2023  2.2023

11 1 11 1 1
==ttt ||ttt -
[ 3.5 2021.2023] [2.4 4.2 2020.2022] 2.2023

.3[i+i+...+#]+[i+i+m+ 2 ]I+1
|

1.3 35 2021.2023 24 42 2020.2022 2.2023

11 1 1 11 1 1 1 1 1
et —————— ||+t — +
35 2021 2023) (2 4 4 6 2020 2022) 2.2023

11 1 ]_l[i_ 1 ] 1[3033_ 1 ]_13032_758
— 200 20517212 30, = 7

1
—|1- + = =_. =
2 2023 2 2022 2023 212 2022 2022 2022 2 2022 1011

Cau3. (HSG 7 Huyén Hung Ha 2022 - 2023)
Tinh gi4 tri cua biéu thie C =x"" —101x" +101x* —101x" +....—101x +101 v&i x =100.
Loi giai
Taco: C=x""—101x" +101x* —101x" 4....—101x +101
=x""—100x" —x* +100x* + x* —=100x" —x" +....—100x — x +100+1
=x" (x—100)—x" (x—100)+ x” (x =100) —... + x(x —100) — (x —100) +1
= (x—lOO)(x9 — ¥4+ x’ —...+x—l)+1
Véi x =100 ta co: C:(100—100)(1009—1008+...+100—1)+1:1
Vay C =1 véi x=100.

Cau4. (HSG 7 Deé chon HSG cap TP Bac Giang, tinh Bac Giang 2022 - 2023)
Cho da thuc béac ba Q(x) v6i hé s6 x° 1a mot s6 nguyén duong va Q(S)—Q(4) =2023.
Chtng minh rang Q(7)—Q(2) 13 hop sb.

Loi giai
Da thue bac ba Q(x) v6i hé sb x° 1a mot s6 nguyén dwong nén
Q(x) =ax’ +bx* +ex+d (a S N*)
Ta c6: Q(5)=125a+25b+5¢+d
O(4)=64a+16b+4c+d
= 0(5)-0(4)=6la+9b+c=2023 (1)
Lai co O(7)=343a+49b+7c+d
0(2)=8a+4b+2c+d
=0(7)-0(2)=335a+45b+5c (2)
Tur (1) va (2) taco : O(7)—0(2) =30a+(305a+45b+5¢) =30a+10115

Vi (30a+10115):5 nén [Q(7)—-Q(2)]:5 (aeN")
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Ma 0(7)-0(2)>5
Do vay Q(7)—0(2) 1a hop sb.
Cau5. (HSG 7 Giao lwu HSG TP Chi Linh 2022 - 2023)
Cho da thic A(x) = x* —123x> +123x* —123x+125. Tinh A(122).
Loi giai
Khi x =122 thitacé 123 =x+1
Do d6 A(x)=x*—(x+1)x’ +(x+1)x* —(x+1)x+125
=x'—x' =X Xt —xT —x+125
=—x+125
Vay A(122)=—1224125=3.
Cau 6. (HSG 7 Pé HSG cap huyén Hiép Hoa 2022 - 2023)
Cho da thic P(x)=x"+2023x" —2023x* +2023x" —2023x” +2023x—2023. Tinh
P(—2024).
Loi giai
Ta co

P(—2024) = (—2024)°

+2023.(—2024)" —2023.(—2024)*
+2023.(—2024)" —2023.(—2024)* 4 2023.(—2024) — 2023
P(—2024) = (—2024)° + 2023.[—20245 —2024% —2024° —2024> —2024' — 1}

P(~2024) = (~2024)° —2023.(2024° 4 2024* + 2024’ + 2024° + 2024 + 1

Diat A4 =2024" 42024* +2024° +2024° + 2024 +1
2024.4 = 2024° +2024° +2024* +2024° 42024 + 2024
20244— A =2024°—1

20234 =2024° —1

6 J—
L 2024° 1
2023
6
Khi d6 P(—2024)=(—2024)° — 20232924 —1
2023

P(—2024)=2024° —2024° +1=1
Vay P(—2024)=1
Cau7. (HSG 7 D& khdo sat HSG huyén Tién Hai 2022 - 2023)
Cho da thitc P=ax” +bx+c biét 7a—b+4c=0. Chimg minh P(2).P(—1) khong la s
duong.
Loi giai
Vi 7a—b+4c=0=-b="Ta+4c, thay vao biéu thire P(x) ta duoc:
P(x) — ax? +(7a —|—4c)x+c
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P(2)=a2’+(Ta+4c)2+c =4a+14a+8c+c =18a+9c =9(2a+c)

P(—l):a.(—l)2 +(7a+4c).(—1)+c=a—Ta—4c+c=—6a—3c

Taco P(2).P(—1)=9.(2a+c).(~3).(2a+¢)=—27(2a +¢)’
Vi (2a+¢)* >0 v6i moi a,c nén —27(2a+¢)’ <0.
Vay P(2).P(—1) khong la s6 duong.
Ciau8. (HSG 7 Dé giao lvu HSG Quing Xuong 2022 - 2023)
Cho da thirc  f(x) = 2x* + 6x
a) Tinh céc giad tri f(—1); f [%]
b) Tim nghiém cua da thic f(x).
Loi giai
a) Tacod: f(x)=2x"+6x

Khido f(—1)=2(~1)]+6(-1)=2-6=—4

2
e 4 12
Vi £(-1) =41 3|2

b) Tacé: f(x)=2x"+6x=0
Hay 2x> 4+ 6x=0
Suy ra: 2x(x—|—3): 0.Do dé: 2x =0 hodac x+3=0
Nén x=0 hodc x=-3
Viy x=0; x=-3
Cau9. (HSG 7 Dé khio sat chit lwgng HSG huyén Nghi Loc 2022 - 2023)
Cho da thirc P(x)=x’+ax’ +bx+c. Biét P(1)=15 va P(2)=30. Tinh hi¢u P(3)—P(0).
Loi giai
Cho da thitc P(x)=x"+ax’ +bx+c.
Vi P(l) =15 thay vao P(x) = x4+ ax’ +bx+c.

Tacéo PP+al’>+bl+c=15
at+b+c+1=15
a+b+c=14

Vi P(2):30 thay vao P(x)zx3 +ax® +bx+c.
Tacd 2°+a2’+b2+¢=30
4a+2b+c=22
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a+b+c+3a+b=22

Ma a+b+c=14 nén

14+3a+b=22
3a+b=28

+) P(3)=3"+3%a+3b+c =27+9a+3b+c
+) P(0)=0’+0%a+0b+c=c
P(3)—P(0)=(27+9a+3b+c)—c =27+9a+3b
=27+3(3a+b)=27+3.8=51 (vi 3a+b=38)
Vay véi P(1)=15 va P(2)=30 thi P(3)—P(0)=51.
Cau 10. (HSG 7 Pé Olympic thi xd Hoang Mai 2022 - 2023)
Tinh gia tri ctia da thie M = 5x* +9x?y* +4y* +5y% véi x* 4+ y* =5.
Loi giai
Taco M =5x* +9x°y* +4y* +5)°
=5x* +5x%y% +4x?y? +4y" +5y°
=5x° (x2+y2)—|—4y2 (x2 —I—y2)+5y2
Thay x* + y> =5 vao da thirc M ta duoc:
M =5-x254+4y%.54+5y% =25x> +25)° =25(x2 —|—y2> =255=125
Vay M =125 v6i x> +1y* =5
Cau 11. (HSG 7 Dé giao lvu HSG huyén Vinh Lé¢ — Thanh Hoéa 2022 - 2023)
Tinh gia tri ctia biéu thitc P = x> — > + x +x*y—2x> +2021+3y—xy v6i x+y =2.
Loi giai
Tacé P=x"—y* +x+x>y—2x> +20214+3y—xy
=x’ (x—l—y)—y(x—l—y)—sz +3y+x+2021
Thay x+ y =2 vao da thuc P ta dugc:
P=2x"—2y—2x"+3y+x+2021 = y+x+2021 =2+2021=2023
Vay P=2023 v6i x+y=2.
Ciu 12. (HSG 7 Dé giao lvu HSG huyén Chwong My 2022 - 2023)
Cho biéu thuc f(x)=ax>+bx+c, biét ring g4 tri cua biéu thuc f(x) tai
x=0, x=1, x=—1 lan lugt bang 2023; 2027 va 2025 . Tinh gia tri cua biu thuc f(x) tai
x=2.
Loi giai
Taco f(0)=c=2023
f(H)=a+b+c=2027 =a+b=2027
f(=)=a—-b+c=2025 =a—b=2025
=a=2026;b=1
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Suyra f(x)=2026x+x
Taco f(2) =2026.2% +2=28106.
Vay f(2)=8106.
Ciu 13. (HSG 7 huyén CAm Khé 2022 — 2023)
Cho da thtrc bac hai f(x)=ax’ +bx+c (x1aén, a,b,c 1ahésd).
Biét £(0)=2022; f(1)=2023; f(—1)=2021. Tinh f(—2022).
Loi giai
Xét x=0; £(0)=2022 = ¢ =2022
Xét x=1, f(1)=2023 = a+b+c=2023=a+b=1(1)
Xét x=—1 f(=1)=2021=a—b+c=2021=a—b=—1(2)
Cong vé (1) va (2) =a=0
Thay a =0 vao (1) ta duge b=1
Tir d6 ta tim dugc  f(x) = x+2022 = £(—2022) =0
Cau 14. (HSG 7 huyén Thwong Xuan tinh Thanh Héa 2022 - 2023)
Cho da thic f(x)=ax’ +bx+c, trong d6 a,b,c 1a hé s6 biét: f(x+1)— f(x)=2x-3.

/6)- 1)

Tinh gié tri biéu thirc: P = 5

Loi giai
Do f(x) la da thic bac hai. Goi f(x):axz-l—bx-i—c
Theo dé bai: f(x+1)— f(x)=2x—-3
:a(x—f—l) +b x+l +c (ax2+bx+c):2x—3

(x ~|—2x—|—1)+b x—l—l) —ax*—bx—c=2x-3
=2ax+a+b=2x— 3:>{ - )—x2—4x—i—c

o P:f(s);f( _5 —45+¢ 9(2 —4.2—|—c):1

Ciau 15. (HSG 7 huyén Cam Thiiy tinh Thanh Héa 2022 - 2023)

Tim da thic M biét rang: M + (5x2 — 2xy) = 6x2 +9xy— »°.

)2018 )2020

Tinh gia tri cia M khi x, y thoaman: (2x—5)" +(3y+4 0.
Loi giai
Taco: M +(5x2 —2xy> =6x> 4+ 9xy— y* = M = 6x> +9xy — y* —(5x2 —2xy)

= M=6x"+9xy—y* —5x*+2xy =x*+1lxy—)*
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(2x—5/"" >0

Lai co: =Y (o508 3y+4 220 -
(3y—|—4)2020 >0 ( ) ( )
Ma: (265" +(3y+477 <0 = (2x 5" +(3y+4)" =0
(2X-5)2018 —0 'x:%
= 2020 = 4
3

Thay vao ta dugc M ta dugc:
il s T
Cau16. (HSG 7 huyén Hung Ha 2022 - 2023)
Cho A= x"—2023x* +2023x*" —...—2023x> +2023x% —2023x +1.
Tinh gié trj biéu thirc 4 v&i x = 2022
Loi giai
Taco: A=x" —2023x* +2023x*° —...—2023x> +2023x* —2023x +1
=x* —2022x*" —x*' +2022x% 4+ x*° —...—2022x" —x® +2022x% + x> —2022x —x +1
= (x* —2022x* ) - (x21 - 2022x20) B (x3 ~ 2022x2> + (x2 —2022x' ) —x+1

=x!(x—2022)—x* (x—2022) +...—x” (x —2022) +x(x —2022) — x +1
= (x=2022)(x" =¥ +.. = 4 x) = x +1

V6i x = 2022 ta co:

A=(2022-2022)(2022%' = 20227 +...— 2022% +2022) - 2022+ 1

—0. (202221 202220 420222 + 2022) —2022+1

=0—-2022+1 =-2021
Vay A=-2021voi x =2022
Cau17. (HSG 7 huyén Hung Ha 2022 - 2023)
a) Cho |x — 2| + |y — 1| +(x4y—2z—2)*"° = 0. Tinh gi4 tri coa: 4 =5x*y**2020%!
b) Tinh gié tri cia biéu thirc: 6x* +5x—2 tai x thoa méin |x — 2| =1.
Loi giai

a) Vi|x—2|20véiv X; y—1| >0 véiV y; (x—{—y—z—2)2020 >0voiV x,y, z

Do d6 |x—2|+|y—1|+(x+y—2z—-2)**" =0 khi

[x—2[=0 x—2=0 x=2
ly—1]=0 =1y—1=0 =1y=1
(x—l—y—z—2)2020:0 x+y—Z—2:O z=1

Dodd A=522121221 —541.1=20
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Vay 4=20.
b) Tinh gia tri ctia biéu thic: 6x° +5x—2 tai x thoa man |x— 2| =1.
Ta co |x—2| =1 suyra:
* x—2=1=x=3
* x—2=—-1=x=1
Thay x =1 vao biéu thuc ta duge 6.1 +5.1—2=9
Thay x = 3 vao biéu thirc ta duge 6.3% +5.3—2=67
Két luan: x =1thi gia tri biéu thirc bang 9.
x =3 thi gia tri bi€u thuc bang 67 .
Cau 18. (HSG 7 huyén Tam Diép 2021 - 2022)
Cho f(x)=x"+x. Tinh tong f(1)+ £ (2)+ f(3)+...+ f(47)+ £ (48)
Loi giai
Taco f(x)=x>+x= f(x)=x(x+1)

M= f(1)+f(2)+f(3)+...+ f(47)+ f(48)

=M =12+23+34+4..+47.48+48.49

=3M =1.2(3-0)+23(4—1)+3.4(5-2)+...+-47.48(49— 46) + 48.49(50 — 47)

=3M =123+234-123+345-234+..447.48.49—46.47.48 4 48.49.50 — 47.48.49

= 3M =48.49.50

:M:wzwzoo.

Cau 19. (HSG 7 huyén Luc Ngan 2021 - 2022)

0
Tinh gia tri cia K = le—lOy+3x2y(x—y)+2021(y2x—x2y)+[%] ,biét x—y=0.

Loi giai
2022]"

TacoK = 10x—10y—|—3x2y(x—y)—|—2021(y2x—x2y)+[m

=10(x — y) 4+ 3xy(x — y) + 202 1xp(y — x) +1

Vix—y=0nén K=0+1=1

Vay K =1.

Cau 20. (HSG 7 huyén An Nhon 2021 - 2022)
Tinh gia tri clia biéu thirc
X201 —2022x2% +2022x%°" —2022x*" ... —2022x* +2022x 41 tai x = 2021
Loi giai

Ta c6: x2%1 —2022x%%° +2022x%°" — 20225 ... —2022x> +2022x +1
=x7%1 = (202141) 2% +(20214+1)x™" — (2021 +1)x*""® +...— (2021 +1)x* +(2021+1)x +1

— x2021 —(x+1)x2020 +(x—|—1)x2019 —(x+1)x2018 —|—....—(x+1)x2 +(x+1)x+1

2021 2021 2020 2020
=X —X -

X +Xx 3

2019 2019 2018
—X —X

+x do— X =24+ x+1=x+1
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Cau 21.

Cau 22.

Cau 23.

Cau 24.

Thay x = 2021 vio biéu thirc ta duge: 202141 = 2022
(HSG 7 huyén Hung Ha 2022 - 2023)
Tinh gia tri ctua biéu thirc f(x)=x"—2018x" +2016x> +2018x* —2016x —2017 tai
x=2017
Loi giai
Tinh gia tri cia da thic f(x)=x" —2018x" +2016x +2018x> —2016x —2017 tai
x=2017
Taco x=2017 nén 2018 =x+1; 2016 =x—1 .
Khi d6 ta co: f(2017):)c5 —(x+1)x4—|—(x—1)x3 +(x+1)x2 —(x—l)x—x
=x —x—x +x4 —x -I—x3 -1—x2 —x° +x—Xx
=0
Vay f(2017)=0
(HSG 7 huyén Hung Ha 2022 - 2023)
Tinh gia tri cta biéu thirc: C =2x> —5y° +2025 tai x, y thoa man: |x—1|—|—(y—|—2)20 =0
Loi giai
Taco: Do lx—11>0 ; (y + 2)° >0 = |x—1|+(y+2)" >0 véimoi x, y.

Két hop |x—1|+(y+2)20= 0 suyra|x—1|=0va (y+2)20= 0

=x=1 y=—2

Gia tri cua biéu thuc : C=2x° — 5y3 42025 tai x=1; y=—2 la:

C=2.1°=5.(=2) +2025 =2 +40+2025 = 2067

Vay C = 2067

(HSG 7 huyén Hung Ha 2022 - 2023)

Tinh gi4 tri biéu thic P = x*° —100x”® +100x"" —100x"® +...4100x —1 v&i x =99.
Loi giai

Ta co:

P=x"—-99x" —x® +99x”7 + ¥ —99x* _x*® 4 4+ 99x+x—1

P=x"(x—99)—x""(x—99) + x*°(x —99) — ... — x(x— 99) + (x—1)

P=(x—99)(x"® —x7 +x”° — .. —x)+(x—1])
Véi x =99, ta co:
P =(99—99)(99”® —99”7 +99% —  __99)+(99—1) =98

Vay P=98 vo1 x =99
(HSG 7 huyén Hung Ha 2022 - 2023)
Cho ba s6 thuc a,b,c khac 0 va déi mot khac nhau thoa mén: az.(b + c) = bZ.(a + c) =2023

Tinh gia tri biéu thirc: H = cz.(a + b)
Loi giai
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b a—>b 1
Tir a®.(h+c¢)=b>. — 2023 @ _ — —— vVia=bh
o ( +c) (a—l—c) :>ab+bc ab+ac —c(a—b) —c vha=

= ab+bc=—ac=>b(a+c)=—ac=b*(a+c)=—abc (1)
T = ac+bc=—ab=>c(a+b)=—ab=c*(a+b)=—abc (2)
Tu (1) va(2) =’ (a+b)=c’(a+c)
Ma b.(a+c)=2023= H =c’.(a+b)=2023

Cau25. (HSG 7 huyén Hung Ha 2022 - 2023)

Cho céc sb thuc duong a,b thoa man a'® 45" =" 4 = 410 1 p102,
Hay tinh gia trj cua biéu thirc: P = a*"% +b%%.

Loi giai

Tacd: @' 45" =(a" +5").(a+b)—ab.(a" +5') véimoi a,b (1)
Ma a100+b100 :a101+b101 :a102+b102 (2)

Tu (1) va2) =1=(a+b)—ab<=(a—1).(b—1)=0

a=1=14+b0""=14b"" =140 = b=1

- b=1=14d"=14+d""=14+d"" = a=1

Do dé P= a2022 +b2023 — 12022 iy 12023 -2
C4u 26. (HSG 7 huyén Hung Ha 2022 - 2023)

Cho M = x** —2023x*' +2023x% —...—2023x> +2023x* —2023x +1.

Tinh gia tri biéu thirc M véi x = 2022

Loi giai
Taco: M = x** —2023x* +2023x%° —...—2023x” +2023x* —2023x+1
=x" —2022x* —x*' +2022x% +x¥ —...—2022x —x* +2022x% + x> —2022x —x+1

=x? (x—2022)—x* (x—2022) +...— x* (x —2022) + x(x —2022) —x+1
= (x—2022)(x* =¥ +.. = 4 x) = x +1

V6i x =2022

M = (2022-2022)(20227! 20227 + ...~ 2022”4 2022) — 2022 + 1

= 0.(202221 —2022% +...—2022% + 2022)—2022+1

=0-2022+1=-2021
Vay M =—2021 véi x = 2022
Cau 27. (HSG 7 huyén Hung Ha 2022 - 2023)

202

Cho cac s6 x; y thoa man (x— 3)4 —|—(2y— 1) ‘ < 0. Tinh gia tri cta biéu thic

M =402x%y +284x)?
Loi giai

2020 e
) >0 véimoi x; y

Vi (x-3)'>0; (2y—1
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Cau 28.

Cau 29.

Nén (x—3)' +(2y 1) >0 v6i moi x; y.

2020
<

Ma theo d& bai : (x—3)* +(2y -1’ <0

Suy ra (x— 3)4 +(2y - 1)2020 =0

2020

Hay: (x—3)'=0 va (2y-1)"*"=0
suy ra x:3,y:%

Khi d6 tinh duge: M = 2022
(HSG 7 huyén Hung Ha 2022 - 2023)

Tinh gié tri biéu thitc 4 = (x—3)*" +(x— y—1)""*" + 2021 biét rang x; y thoa min dang

thire [(x—z)2 +4r+\/(x—|—2y—6)2—|-9:19
Loi gidi

Tacé:(x—Z)2 >0 véimoi xe R =>(x—2)2—|—424 :>[(x—2)2+4]2 >42=16 (1)

Taco: (x+2y—6)° >0 véimoi x;y€R :>\/(x+2y—6)2+9 >J9=3 (2)

2
Tir (1) va ) ta suy ra: [(x—2) +4] +4J(x+2y—6) +9>16+3 =19

5 2
Vay bicu thic [(x—2)2+4} —I—\/(x+2y—6)2+9:19 khi  (x—2)>=0

(x+2y—6)° =0
Suyrax=2va y=2
Thay x =2;y =2 vao biéu thitc 4 da cho ta duoc:

o +2021 = —1+1+2021

A — (2_3)2019 _|_(2_2_1)2020 +2021 :(_1 )2020

= 2021
Vay 4= 2021
(HSG 7 huyén Nhu Thanh 2021 - 2022)

+(-1

Cho hai sb x, y thoa man: (Zx—l)2022

2M —|—<5x2 —2xy) = 6x° —|—9xy—y2.

Loi giai
)2022

)2022

Ta co: (2x—1 >0Vx va (3y+6 >0 Vy nén

2022

(2x—1)2 4+ 3y +6)™2 <0 khi va chi khi (2x—1"* =0 va (3y+6)"* =

0.

+ (2x—1)" =0 khi 2x—1=0 hay x:%.

2022

+(3y+6)" =0 khi3y+6=0 hay y=-2.

Mat khac: 2M + (5)(2 — 2xy) = 6x% +9xy— »* suy ra:

+(By+ 6)2022 <0. Tinh gid tri cia M biét rang:

va
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2
2M = 6x +9xy—y* —5x% +2xy = x> +11xy—* :[%] +9-%-(—2)—(—2)2 :—%.
Nhu vay: M:—%.

Cau 30. (HSG 7 huyén My Dirc 2020 - 2021)
Tim da thirc M biét rang: M + (Sx2 — 2xy> =6x> +9xy—»°.

)2020

Tinh gid tri cia M khi x, y thoa man: (2x—5)"" +(3y +4)"* <0.

Loi gidi
Taco: M + <5x2 — 2xy) = 6x> +9xy— »* suy ra:

M:6x2+9xy—y2—(5x2—2xy) =6x" +9xy— y* —5x* +2xy = x> +11xy— y*.

)2020 )2022

Taco: (2x—5)" >0 Vx va (3y+4)" " >0 Vy nén

2022 2020 2022

(2x =50 +(3y+4)" <0 khi va chi khi (2x—5)""" =0 va 3y +4)* =0 .

n <2x_ 5)2020

=0 khi 2x—5=0. Suyra x:%.

2022

+(3y+4)"" =0 khi3y+4=0.Suyra y:—g.

Thay vao biéu thirc M ta dugc:
2 2
Mzé —I—II.E.[—i——i _ 95y, 110 6 1159‘
2 2 3 3 4 3 9 36
Cau 31. (HSG 7 huyén Chwong My 2021 - 2022)
Cho da thirc: 4=11x"y’z* +20x"yz — (4xyzz —10x%yz + 3x4y322) — (2008xyz2 + 8x4y322) .

a) Xéac dinh bac cia 4.
b) Tinh gia tri cia A4 néu 15x—2y =1004z.
Loi gidi
a) Ta co:
A=11x*y’z* +20x%yz — (4xyzz —10x*yz 4 3x*y’2? ) — (2008xyz2 +8x*y?z? )
=11x"y’z? +20x%yz —4xy?z +10x yz — 3x* 2% —2008xyz> —8x*y 22
=30x2yz — 4xy*z — 2008xyz*
= A cobac 4.
b) Ta c6: A=30x"yz—4xy°z —2008xyz"> =2xyz(15x—2y —1004z).
Vi 15x—2y=1004z nén 15x—2y—1004z=0.
Vay A=0.
Cau 32. (HSG 7 huyén Thanh Tri 2021 - 2022)

Cho da thitc f(x)=ax’ +bx+c. Tinh f(—1) biét:

a b c¢ B
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Loi giai
Tacod: f(x)=ax’+bx+c nén f(2)=4a+2b+c.
Ma f(2)=36 suyra 4a+2b+c=36. (1)
Ap dung tinh chét ctia day ti s6 bang nhau ta cé:
a b c:4_a:% c 4a—|—2b+c_36_2

2 3 4 8 6 4 8+6+4 18
Suyra: a=4; b=6; c=8.
Do d6: f(x)=ax’ +bx+c=4x"+6x+8.
Khi do: f(—1)=4—-6+8=6.
Cau33. (HSG 7 huyén Tam Duong 2021 - 2022)
Cho da thic f(x)=ax’ +bx" +cx+d trong d6 a, b,c,d €Z va théa man b=3a+c.
Chimg minh rdng tich f(1)./(—2) 1a binh phuong ctia mot s nguyén.
Loi giai
Taco: f(x)=ax’ +bx’ +cx+d véi a,b,c,d €.
Nén f()=al’+b1 +cl+d=a+b+c+d,
f(=2)=a(=2) +b(-2) +¢(-2)+d=—8a+4b—2c+d.
Khi do: f(1)— f(=2)=(a+b-+c+d)—(—8a+4b—2c+d)=9a—3b+3c
=(9a+3¢)—3b=3(3a+c¢)—3b=3b—3b=0 (do b=3a+c).
Suyra f(1)= f(-2).
Suyra f(1).£(~2)=[f (1) =(a+b+c+d) 1abinh phuong ciia mdt sb nguyén.
Cau34. (HSG 7 huyén Thanh Ba 2021 - 2022)
1 1

S X ox
2

Cho da thire: P(x)=x

1
——x" ¥
2

Chtrng minh rang: P(x) nhan gia trj nguyén véi moi sb x nguyén.

Loi giai
2
Taco P(x):x x——lx3+lx [——x4+x2]
2 2 2
zlx3—lx4+lx2+lx4—x2:l<x3—x2):lx.x(x—l).
2 2 2 2 2 2

Vi x(x — 1) 1a tich ctia hai s6 nguyén lién tiép nén x(x — 1) chia hét cho 2.
Viay P(x) nhén gié tri nguyén véi moi x nguyén.
Cau 35. (HSG 7 huyén Vii Thuw 2020 - 2021)
Cho da thite: f(x)=ax’ +bx* +cx+d (a,b,c,d 1a cac sb nguyén).
Biét 7a+b+c=0. Ching minh rang f(3).f(—2) la s6 chinh phuong.
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Loi giai
Tacod: f(x)=ax’ +bx’ +ex+d (a,b,c,d €7)
Suyra: f(3)=27a+9 +3c+d va f(-2)=—8a+4b—2c+d.
Suy ra: f(3)—f(—2)=35a+5b~|—50=5(7a+b—|—c):0 (vi 7Ta+b+c=0).
Nhuvay f(3)=/f(~2).Dodé f(3)-f(-2)=[/(3)] -
Ma a,b,c,d €Z nén f(3)€Z = [f(3)] 1asb chinh phuong.
Vay f(3)-f(—2) 1a s6 chinh phuong.
Cau 36. (HSG 7 huyén Cim Thity, Thanh Héa 2021 - 2022)
Cho da thitc f(x)=ax’ +bx* +ex+d véi a€ N* va f(5)— f(4)=2022.
Chimg minh f(7)— f(2) 1a hop s.
Loi gidi
Taco: f(5)— f(4)=(125a+25b+5c+d)—(64a+16b+4c+d)=6la+9b+c.
Vi f(5)— f(4)=2022 nén 6la+9b+c=2022.
Laico: f(7)— f(2)=(343a+49b+Tc+d)—(8a+4b+2c+d)=335a+45b+5¢
=305a445b+5¢+30c = 5(61a+9b+c)+30a = 5.2022+30a =10(1011+3a).
Vi a nguyén duong nén 10(1011+434):10 va 10(1011+34)>10.
Suy ra: 10(10114-3a) 1a hop sb.
Vay f(7)— f(2) 1a hop so.
Cau37. (HSG 7 huyén Muong La 2021 - 2022)
Tinh gia tri ctia da thic: P=x> +x*y —2x> —xy—y* +3y+x+2017 v6i x+y =2.
Loi giai
Tacod: P=x"+x’y—2x" —xy—y* +3y+x+2017
=x*(x+y—2)—x(x+y—2)+x+y-+2017
=x*(x+y—2)—x(x+y—2)+x+y+2017.
Vi x+y=2 nén: P(x)=x".0—x.0+2+2017=2019.
Ciu 38. (HSG 7 huyén Ditc The 2021 - 2022)
Cho f(x)=x>+mx—1, g(x)=x"+(m-+1)x+2. Tim gid tri m biét f(1)=g(-1).
Loi gidi
Taco: f(1)=g(—1) nén

P ml—1=(-1)

+(m+1).(-1)+2
m=-—m+2
=m=1.

Cau 39. (HSG 7 huyén Yén My 2021 - 2022)
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Cau 40.

Cau 41.

Cho hai da thtre:
P(x)=x"=2x" 432" =007 +11x =6 va Q(x)=3x"+x* —2(x’ +4) 102" +9x.
Tinh M (x)=P(x)—0(x).
Tinh gié tri cua da thirc M (x) khi [x+2|=3.
Loi giai
M (x)=P(x)—Q(x)
= (67207 4+ 30* 9" 11x — 6] (3x* 4+ x* =2 +4) 102 + 9]
= (x* =20 +3x* =9 11— 6) — (x* +3x* — 20" —10x* +9x —8)
= x" +2x+2.
Khi [x+2|=3 suyra x+2=3 hofic x+2=—-3.Hay x=1 hogc x=-5.
Véi x=1taco M(x)=x"+2x+2=1>+2.1+2=5.
V6i x=—5 tacod M(x)=(—5) +2.(=5)+2=17.
(HSG 7 huyén Tam Néng 2021 - 2022)
Cho da thuc f(x) théa man: f(x)4x.f(—x)=x+1 v6i moi gid tri cua x. Tinh f(1).
Loi giai
Xét da thue f(x) théaman f(x)+x.f(—x)=x+1 véi moi gié tri cua x.
Khi x=1,tacé: f(1)+1.f(—1)=1+1 hay f(1)+ f(-1)=2. (1)
Khi x=—1,tacéd: f(—1)+(=1). f(1)==141 hay f(-1)—f(1)=0. (2)
Léy (1) trir (2) vé v6i v, ta duge: 2/ (1)=2 = f(1)=1.
Vay f(1)=1.
(HSG 7 huyén Thi¢u Héa 2020 - 2021)
Cho da thire: f(x)=ax’ +bx* +cx+d véi a €N va f(5)— f(4)=2022.
Chtmg minh: f(7)— £ (2) 1a hop sd.
Loi giai
Xétda thire: f(x)=ax’ +bx’ +cx+d véi a €N
Tacd: f(5)—f(4)=(a5 +b5"+c5+d)—(ad’ +b4 +c4+d)
= f(5)— f(4)=(125a+25b+5c+d)—(64a+16b+4c+d)
= f(5)—f(4)=6la+9%+c
Ma f(5)— f(4)=2022
= 6la+9b+c=2022 (1)

Lai ¢o: f(7)~ f(2)= (a7’ +b7* +c+d) (a2’ +b2* +c2+d)
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Cau 42.

Cau 43.

Cau 44.

= f(7)—f(2)=(343a+49b+7c+d)—(8a+4b+2c+d)
= f(7)— f(2)=335a+45b+5c
= 7(7)-1(2)
Tur (1) va (2) suyra: f(7)— f(2)=5.(6a+2022) 1a hop so.
Vay f(7)—f(2) 1a hop sb.
(HSG 7 thj xi Kinh Mén 2021 - 2022)

. = 5(67a+9b+c) =5(6a+6la+9+c) (2)

Tinh gid trj ciia biéu thitc: € =2x° ~5y* +-1980 tai x, y thoa man: [x—1|+(y+2)" =0
Loi giai

Dox—1]>0;(y+2)*" >0 nén [x—1|+(y+2) >0 voimoi x, y

Kéth(_yp|x—1|-|—(y-|—2) =0 suyra 20 =

(y=2)"=0 (¥v=2

Gia tri cua biéu thuc: C =2x° —~5)° +1980 tai x=1; y=—2 la:

C=2.1"—-5.(-2)" +1980 = 2022

Vay C=2022.

(HSG 7 huyén Huong Khé 2021 - 2022)

Cho da thitc P(x) = ax® +bx+c. Trongd6 a, b, ¢ 1a cac hang sd thoa man %: g ~‘va

3
aio.Tinhw_
a
Loi giai
Tacé£:2:£$b22a;c:3a
1 2 3
_ P —=3P() _4a—2b+c—-3(a+b+c) a-5b—2c
a a a

_a—52a—23a —13a
a a

(HSG 7 huyén Tién Hai 2021 - 2022)

Cho ham s6 y = f(x)=(m+1)x véi m=—1

a) Véim =2 . Hay tinh £(2022).

=—15.

b) Tim gié tri ctam dé f(x;).f (x,)= f(x.x,) v6i x;; x, 1a cac s6 thue khac 0.

Loi gii
a) V6i m=2 théaman m=—1= f(x)=3x
Taco f£(2022)=3.2022 = 6066
Vay voi m =2 thi (2022) = 6066
b)Tacod f(x)=(m+1)x, f(x,)=(m+1)x,
= f(x%)-f (%) = (m+1)" x.x,
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Cau 45.

Cau 46.

Cau 47.

Ma f(x.%,)=(m+1)x.x,

Dé f(x).f (%)= f(x.x,) = (m—l—l)2 XX, = (m+1)xx,
Do x,; x, la cac s6 thuc khac 0, m = —1
=m+1=1=m=0 (thbaman m=—1)

Vay dé f(x;).f (%)= f(x.x,) thi m=0.

(HSG 7 trwong THCS Nguyén Trung Truc 2018 - 2019)

Cho da thie: f(x)=x'7 —2000x" +2000x" —2000x"* +.....

Tinh gia tri cta da thuc tai x =1999.
Loi giai

f(x)=x"7-1999x"" —x'* +1995x" +x'* —1999x'* — x'* +

+2000x—1

+1999x 4+ x—1

£(1999)=1999"7 —1999'7 —1999'° +1999'° +1999'> —1999" +....+1999% +1999 —1

=1999—1=1998.
Vay gié tri ciia biéu thirc 1a f(1999)=1998..
(HSG 7 truong THCS Bio Phwong 2018 - 2019)

Cho da thie f(x)=x"* —14x"* +14x* — ...+ 13x* —14x+14. Tinh £ (13)

Loi giai
Ta co:

F(x)=x"* = (134+1)x" + (134 1)x"? =+ (134 1) x* — (134 1) x +(13+1)

:x4—(x+1)x13 +(x+1)x12 —....—I—(x—l—l)x2 —(x—i—l)x—i—(x—i—l)

14 _14

=x —X —x13+x13+x12— ...... +x3+x2—x2—x+x+1

=1 (Vithay 14=13+1=x+1).

Vay f(13)=1.
(HSG 7 truomg THCS Tran Thién 2018 - 2019)
Tinh gia tri cac biéu thic:

) . 2
a)A:2a2—4|a|—|—3a—1lénlu(jttalaZE;a:—2.
2 2 . 1 R 2
b) B=2x"—3xy—6y~ tai |x|=zva y:§.

Loi gidi

2
Vo a=2>thi A=2.|2] —a2432 1047
3 3 3l 73 9

Vay A:itaia:g.
9 3

Véi a=—2 thi A=2-(=2)" —4-|-2[+3:(-2)-1 = 4=—7

Viy A=—-7 tai a=-2.
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2 2
a) TH1: x=—va y:g thlB:2[l] —3-1-%—6-[2] B——Q
3 2 3 3 6
1 2
Viy B=——tal x=—; y=—.
Y 2773
2 2
TH2 x:——Vay:—thlB:2—l -3 L2 62 :>B:—Z
2 2] 3 3 6
A . 2
VayB:——talx:——;yZE.

Cau 48. (HSG 7 huyén Thuwong Tin 2018 - 2019)
Cho f(x)= x(x19 —x — x2018) ; g(x)=x2" —x* 94 (x4 +x2+ 2)

a) Tinh k(x) = f(x)+g(x)

579111315172]5
6

b) Tinh gia tri cua k(x) tat x=12——+—-———"+————+———+
3 6 10 15 21 28 36 45

¢) Chtrng minh rang: da thirc k(x) khong nhan gia tri 2019 véi moi gia tri cia x nguyén ?
Loi giai

) k(x) = /() £()

k(x)zx(xlg 8 —x2018)+x2019—x20+9+x2 (x4 + 52 +2)

k(x)=x*+2x"49.

by Xet 2—> L2 1L 13,15 17 19
376 1015 21 28 36 45

L[ 5,7 9 113 15 17 19
6 12 _ 208 308 408 561 Ive B9

243 344 445 546 6+7 T+8 8+9  9+10
o[y _243 344 4+5 5+6 647 T+8 849 9+
6 12 20 30 42 56 72 90
1 11 1,11 11
=2l ———— e e
2 4 4 5 5 6 9 10
o[l 1), 66
210 10 5

Khi d6 x:%%:1 nén k(1)=(1)" +2-(1 +9 =12.
b) Xét k(x):x4—|—2x2+9:x2(x2+2)—}—9
Gid sir k(x)=2019 = x*(x* +2]=2010

Vi xnguyén nén 2010 chin va x*; x> +2 cung tinh chin (hodc 1&) = x*; x> +2 14 hai sd

chin lién tiép nén x* (x2 + 2)34, con 2010 khong chia hét cho 4.

Vay gia st 1a sai hay k(x) khong nhan gia tri 2019 véi moi x nguyén.

Ciau49. (HSG 7 huyén Rach Gi4 20198 - 2019)
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Cau 50.

Cau 51.

Cho da thie f(x) xé4c dinh v6i moi x théa man: x.f (x+2)= (xz —9)f(x).

1) Tinh £(5).
2) Chimng minh rang f (x) c6 it nhat 3 nghiém.
Loi giai
1) Tacé: x=3nén 3.f(3+2)=(3"-9)f(3) = f(5)=0
2) V6ix=0 = f(0)=0 = x=0 la mit nghiém
Véi x=3 :>f(5):0 = x =35 la mft nghiém
Véi x=-3 = f(—1)=0 = x=—1 la mdt nghiém
Vay f(x)co it nhatla 3 nghiém.
(HSG 7 trwong THCS Dao Duy Tur 2018 - 2019)
Cho da thuc 4= 2x.(x—3)—x.(x—7)—3.(x—673) . Tinh gia tri cia 4 khi x =2.
Tim x dé 4=2019.
Loi giai
Taco: A=2x>—6x—x*+7x—3x4+2019 =x* —2x+2019
+) Tinh gia tri cia A4 khi x =4, thay x =4 vao 4, ta dugc:

A=2*—-22+42019 =2019
Vay x=2 thi 4=2019.
+) Tim x dé 4=2019
A=2019 = x> —2x+2019=2019
=x2—2x=0
x=0
= x=2
Vay 4=2019 thi x € {0;2}.
(HSG 7 trwong THCS Pap Cau 2018 - 2019)

Cho da thirc 4(x)= x+xP 4 X

a) Chirg minh rang x = —1 1a nghiém ciia A(x) .

b) Tinh gia tri ciia da thuc A(x) tai x:%.
Loi giai
a) A1) =(=1)+(=1) +(=1) +o k- (= 1) +(=1)"™
=—141—1414...—14+1=0(vicod 50 s6 1 va 50 s6 —1)
Suy ra x = —1 la nghi¢m cua da thirc A(x).
b) Voi le thi gia tri cia da thuc A=l+%+%+....+%+%+%
2 2 2 2 2 2 2
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Cau 52.

Cau 53.

Cau 54.

11 1 111
:>2A:2[—+—2+—3+ ...... e e —]
2 22 2
1 1 1 11

=1+ttt g+ o5
2 22 2

111 111 1
S 2A=|—+ s+ttt 55 +1-
2 22 2

1

1
0 -

= A4=1
(HSG 7 huyén Hoai Nhon, trweong Pao Duy Tir; huyén Nam Tra My, treong Tra Ka
2018-2019)
Cho da thtrc 4= 2x.(x—3) —x.(x— 7) — 3.(x— 673) . Tinh gid tri cia 4 khi x =2. Tim x dé
A=2019

Loi giai
Tacod: A=2x"—6x—x>+7x—3x+2019 = x> —2x+2019
+) Tinh gié tri cua 4 khi x =2, thay x =2 vao A4, ta dugc:

A=2%-2242019=2019
+) Tim x dé 4=2019

A=2019= x> —2x+2019=2019 < x> —2x=0<|"
X

(HSG 7 2018-2019)
a) Cho hai da thtc:

f(x):xs—3x2—|—7x4—9x3—|—x2—%x; g(x):5x4—x5+x2—2x3—|—3x2—%,

Tinh f(x)+g(x)va f(x)—g(x)
b) Tinh gié tri cta da thirc sau: 4 = x> +x* +x°* +x* + ...+ x
Loi giai
1 1

a) f(x)—l—g(x)lex“—llx3 + 2x7 —Zx—z

100 .
tai x=—1

f(x)—g(x):2x5 +2x* —7x° —6x* —ix—k%

)™ =14+1414...41=50 (50 s6 hang).

b) A= (=17 +(=1) +(=1)" .t (-1
(HSG 7 Huyén Thiang Binh 2018-2019)
Cho da thirc A:2x(x—3)—x(x—7)—5(x—403)
a) Tinh gia tri cia 4 khi x=4.
b) Tim x dé 4 =2015.

Loi giai
a) Tacod A=2x(x—3)—x(x—7)—5(x—403)=x* —4x+2015
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Cau 55.

Cau 56.

Cau 57.

Cau 58.

Véi x =4 taduoc 4=2015.
b) A=2015
Suy ra
x* —4x42015=2015
x> —4x=0
=0
x(x—4):0 = *
x=4
Vay khi x € {0;4} thi 4=2015.
(HSG 7 huyén Hoing Hoa 2018-2019)

Tinh gia tri biéu thic: C=x"—2019x" +2019x" —2019x"% +.....4-2019x—1 véi

x=2018
Loi giai
Taco: 2019=2018+1=x+1
Do d6: C = x" —(x—l—l)x14 —|—(x+1)x3 —(x—i—l)xl2 + e —|—(x—|—1)x—1
=x—1=2018—1=2017
Vay C =2017
(HSG 7 huyén Kim Thanh 2018-2019)

Cho |x—2| —|—|y—1| —|—(x—|—y—z—2)2016 = 0. Tinh gia trj cia 4 = 5x?y*°1¢z2"
Loi giai

Vi |x—2|ZOVx; y—1|20‘v’y;(x—|—y—z—2)201620 Vx,y,z

Do d6 |x—2|+|y—1|+(x+y—z—2)""" =0 khi va chi khi

x—2|=0 ) £ A,

ly—1]=0 =1y—1=0 ={y=1

(x+y—z—2)2016:0 X+y—z—2=0 z=1

Do d6 4="5.2217""0.1*" = 20.
Vay 4= 20.
(HSG 7 trwong THCS Thanh Mai 2018-2019)

o 2 . 1 2
Tinh gia tri cac biéu thirc: B =2x* —3xy —6)° tai |x| = 5 va y= 3
Loi giai

, 1 11
Ta co |x|:§ suy ra x € —5;5

Do do:

* Vi x:l va y:g:>B:—E
2 3 6

* Voi x:—% va yz%#B:—%

(HSG 7 huyén Viét Yén 2018-2019)
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Cau 59.

Cau 60.

Cau 61.

Cho da thirc f(x) = a,x* +a,x° +a,x* +ax +q,

Biét rang f(l) = f(—l);f(2) = f(—2). Chtrng minh f(x) = f(—x) voi moi x

Loi giai

f)=a,+ay+ay+a +ap; f(~1)=a,—as +a,—a, +a,

Do f(1)=f(—1)nén a,+ay+a, +a,+ay,=a,—ay +a, —a, +a,

=ay+a, =0 (1)

Tuong tw f(2)=16a, +8a; +4a, +2a, +a,
f(=2)=16a, —8a, +4a, —2a, +a,

Vi f(2)=f(-2)nén 4a;+a, =0 (2)
Te(1)va2) =a =a,=0

Vay f(x)=ax" +a,x* +a,

f(=x)=a,(—x)" + a, (x)" +ay = ax* + a,x* + a, v6i moi x.

Vay f(x)= f(—x) véi moi x
(HSG 7 Huyén Kim Thanh 2018-2019)

, . 2 , A A . 22016 2
Xéc dinh tong cac hé so cua da thirc f(x)= (5 —6x+x ) .(5 +6x+x

Loi giai
Vi téng cac hé s cua da thirc f(x) bang f(l).

Ma da thirc f(x)= (5 —6x+x2>2016 .(5%—6x—|—x2

2017

6 f)=(5-61+12)" " (5+61+2) =0

Vay da thirc da cho c6 tong cac hé sb bang 0.

(HSG 7 huyén Pa Ning, treong THCS Nguyén Khuyén 2022 - 2023)
Cho da thirc P =3x’ +4x* —8x+1_Tinh gia trj ctia P biét x> +x—3=0

Loi giai
Tacd: x*+x—3=0=x"+x=3 (1)
P=3x"+4x —8x+1
= (32" 327+ (x* +x) - 9x +1
=3x(x 4 x)+(x* +x)-9x+1 (2)
Thay (1) vdo (2) ta duge: P=9x+3—9x+1=4

Vay P=4.
(HSG 7 huyén 2022 - 2023)

Cho da thirc f(x)=2—x. Hdy tinh f(O);f[——

)

2

2017

|
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Loi giai
f(0)=2-0*=2;
1 1y 7
132 5
Cau 62. (HSG 7 huyén 2022 - 2023)
Tinh gia tri cta da thire sau: 4= x" +x* +x° +x* + ..+ x'% tai x=—1.
Loi giai

Cau 63.

Cau 64.

Cau 65.

A= (=1 (=1 (1) ot (-1
(HSG 7 huyén 2022 - 2023)

e, ) 1
Cho da thirc 4(x)=x+ X4+ x7 +x'%. Tinh gid tri cia da thire A(x) tai x = 5

Loi giai

Vi x:% thi gia tri ciia da thuc la

_1 1 1 1 1 1
A—E+22+23+ +298 ‘|—2@+W

24—2 1 1 1 1 1 1 1 1 1 1 1 1
= 2+22 +2—3+ ...... +2 +2W+21T = +E+—2+2—3+ ...... +W+2W

B 1 1 1 1 1 1 1
=24= 2+2—2+?+ ...... +2TS+ZT9+2100 + _2100
1
=24= A—{-I—W
1

=A=1 ZW

. B 1

(HSG 7 huyén 2022 - 2023)
Cho f(x) 1a ham s6 xac dinh v6i moi x thoa min diéu kién f (x1.x,) = f(x).f (x,) va
f(2)=10.Tinh f(32)
Loi gidi
Vi f(x.x,)= f(x).f(x,)nén:
f&=f(22)=f(2).f(2)=10.10=100
f(16)= f(4.4)= f(4).f(4)=100.100 = 10000
f(32)=f(16.2)= f(16).f(2)=10000.10 = 100000
Vay f(32)=100000
(HSG 7 huyén Vinh Léc 2022 - 2023)
Cho biéu thitc: M = a+2ab—b. Tinh gié tri cha M véi |a| =1,5; b=—0,75
Loi gidi
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Cau 66.

Cau 67.

Cau 68.

) a=15

Ta c6: |a|:1,5:>
a=-15

Véia=15 b=-0,75 =M =a+2ab—b=1,5+2.1,5.(—0,75)=0

Véi a=-1,5b=-0,75 :>M:a+2ab—b:%

(HSG 7 huyén Vi Thanh 2017 - 2018)

Cho biéu thirc: P=x—4xy+ y. Tinh gid tri cta P véi |x|=1,5y=-0,75
Loi gidi

Taco: =152 "

x=-15

+) Vo1 x=1,5; y=—-0,75 ta co:

P=1,5-4.1,5(-0,75)—0,75

=1,5.(1+3)—0,75 =5,25

+)Voi x=—1,5; y=—0,75 ta co:

P=-1,5-4(1,5).(—0,75)—0,75 = —6,75

(HSG 7 huyén Cim Phi 2017 - 2018)

Cho da thie f(x)=x'"—101x" +101x* —101x" +....—101x+101. Tinh f(100)

Loi giai
Taco: f(x) =x'"— 101x" + 101x* - 101x" + ... —101x+ 101
0 —100x" —x° +100x° +x® —...—100x° = x* +100x> + x> —100x — x +101

|
(x" =100x") = (x* =100x*)+ (x* = 100x7)... - (x* =100x* ) + (x* —100x) — x + 101
=x" (x—100)—x" (x—100) +x" (x —100)...— x* (x —100) + x(x —100) — x +101

= (x=100)(x" —x* +x7...— ¥ + x) = x+101

Véi x =100 ta co:

£(x)=(100-100)(100°' =100 +...~ 100> +100) ~100+101

=0.(100” =100 +...~100” +100) ~100 + 101

—=0-100+101=1

Vay f(x)=1 véi x=100

(HSG 7 huyén Mé Cay 2017 - 2018)

Cho da thirc B(x) =1+x+ x> + x> +....+ x> +x'®. Tinh gi4 tri ctia da thirc B(x) tai x = %

Loi giai
Thay xzé vao da thuc B(x) ta co:
B_1 1 1 1 1 1 1
= +5+2—2+?+ ..... —{-F—{-F—FW
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I 1 1 1 1 1
PE

2322-[1+E+2—2+—+ ..... +_+_+W

1 1 1 1 1
ZB:2+1+E+2—2+2—3+ ..... +F+2ﬁ

11 1 111 1
ZB:[1+5+2—2+—+ ..... +— ]+

PE 798 + 799 + 100 B 100
1
_ 1
. 1

Cau 69. (HSG 7 huyén Thai Thuy 2017 - 2018)
Cho da thirc f(x)=ax’ +bx+c

a) Biét f(0)=0, f(1)=2013 va f(—1)=2012. Tinh a, b, c.

b) Chitng minh rang néu f(1) = 2012, f(—2)= f(3)=2036 thi da thirc f(x) v nghiém.
Loi giai

a) Vi /(0)=0 nén c=0;

f(1)=2013 nén a+b+c=2013

f(~1)=2012 nén a—b+c=2012

4025

Khid('):a:T;b: c=0

1
2 b
b) Tinh duoc:
2012=f()=a+b+c (1)
2036 = f(—2)=4a—2b+c (2)
2036 = f(3)=9a+3b+c (3)
T (1), (2) c6 a—b=38
Tr (2),3)co a+b=0=a=4b=4
Nhu viy f(x) = 4x* —4x+2012 = (2x—1)° +2011> 0(Vx)
Vay da thuc vo nghi¢m.
Cau 70. (HSG 7 huyén B Trach 2017 - 2018)
Cho hamsb y = f(x)=—4x’ +x
a) Tinh £(0); f(-0,5)
b) Chirng minh : f(—a) = —f(a)
Loi giai
a) f(0)=—4.0+0=0

3
f(=0,5)= —4.[——] ——=0
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b) f(—a) = —4.(—a)3 —a=4d—a
—f(a):—[—4a3 +a] —4a’ —a
Khi do f(—a):—f(a)

Cau 71. (HSG 7 huyén Triéu Son 2015 - 2016)

Tinh gia tri da thuc sau:

a) B=2x"—3x+5v6i |x|:%;

0
b) C:2x_2y+13x3y2(x—y)+15<y2x—x2y>+ 2015 ,biét x—y=0.
2016
Loi gidi
1
)
a) Vi x| =~ =
2 1
X=——=
2

] 1Y 1
Véi x=—=B=2|-| —3.—+4+5=4
2 2 2

] 1) ]
Voi x=——=B=2|—=| =3|—=|45=7
2 2 2

Vay B =4khi x:%
) 1
B=7khi x=—=
2

2015)’

b) C=2x—2y+13x°)> (x—y)+15(y2x—x2y)+[m]

:2()6—)/)—1—13x3y2 (x—y)—ley(x—y)—H:l (do x—y=0).
Cau 72. (HSG 7 huyén Tam Hung 2013 - 2014)

Cho da thirc f(x) = x**"> —2000x*"'* +2000x*°"* —2000x*"'* +....42000x —1.

Tinh gia tri ctia da thuc tai x =1999.

Loi giai

Taco

() =x"" = (1999 +1)x*""* + (1999 +1)x**" — (1999 +1)x*""* + ...+ (1999 + 1) x — 1

Thay 1999 = xvao da thuc, ta dugc

f(x):xzms —(x—f—l)xZOM —|—(x—|—1)x2013 _(X_H)xzmz —|—(x—|—1)x20“ —(x+1)x2010—|—...—(x+1)x2

f(x):xZOIS _x2015 _x2014 +x2014 _x2013 —|—X2013 _x2012 _|_x2012 —...+X2 _x2 _|_x_1

=x-1

Suyra f(1999)=1999 —1=1998.
Cau 73. (HSG 7 huyén Hoai Nhon 2014 - 2015)

Cho da thirc f(x)=ax’ +bx’ +2014x+1, biét: £(2015)=2. Hay tinh f(—2015).
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Loi giai
Taco: f(x)=ax’ +bx’ +2014x+1

= /(=)=
= [ (x)+f(—x)=2= f(2015)+ f (~2015)=2
= f(-2015)=2—f(2015)=2—-2=0

a(=x) +b(—x)’ +2014(—x)+1=—ax’ —bx> —2014x +1

Vay f(—2015)=0.
Cau 74. (HSG 7 cap truong 2014 - 2015)

Cho da thtic f(x) xac dinh v6i moi x thudoc R. Biét réng voi moi x ta déu co
f(x)+3. f[l] =x*.Tinh f(2).
x
Loi gidi

Vi véi moi x tadéucd f(x)+3.f [1
X

= x* nén thay x =2, x:% vao f(x)+3_f[l]:x2
X
ta duoc:

9 Q) +3.f[%] -

Y f

N

%] +3./(2) =

Vif[ ]+3f(2)— f(2)+3f[%] %

1
4
Co[9f(2)+3f ][f<2)+3f ] 34

—13

=38./(2)= T:f() o

Vay f(2)= 13 .
Cau75. (HSG7 huy(;n Van Ban 2022 - 2023)

Tinh gid tri cua biéu thirc: 4 =2x" —3x+1 véi |x|=—

Loi giai
Vi |x|:l nén x:l hoic x:—l.
2 2 2
2

+V(’yix:lthi A:Zl —3l+1:2.l—§+1:0.

2 2 2 4 2

2

JrV(Srix:—l thi 4=2 1 -3 1L —|—1:2.l+§+1:3.

2 2 2 4 2

Viy 4=0 hodc A=3 khi |x|=—
Cau 76. (HSG 7 huyén Thanh Thuy 2022 - 2023)
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Cho P(x) la mot da thie bac 4 c6 hé s6 cao nhét 1a 1 thoa min diéu kién: P(l):3;
P(3)=11; P(5)=27. Tinh P(—2)+7P(6).
Loi giai
Xétdathie f(x)=x"+2 théaman f(1)=3; f(3)=1L f(5)=
Pt O(x) = P(x)— £ (x), khido Q(x) = P(x)—(x* +2)

Taco: Q)= P (
0(3)=P(3)- (32+2)

Q(S):P(S)—(52+2>:27—27:0

12+)330

Suy ra x=1; x=3; x =5 la cac nghiém cua da thirc O(x), do do :

00) = (x—1)(x=3)(x—5)(x—m)

Suy ra P(x)= ( )(x 3)(x—5)(x—m)+x2 +2

Khi d6 P(—2)=(—2—1)(—2-3)(-2—5)(—2—m)+(-2)* +2=216+m

P(6)=(6—1)(6-3)(6—5)(6—m)+6"+2=128—15m

Vay P(—2)+7P(6)=216+105m+7(128 —15m) = 1112

Cau 77. (HSG 7 huyén Truc Ninh 2022 £2023)

Cho da thire f(x)=x"—2024x" +2022x> +-2024x> —2022x —2023. Tinh /(2023).
Loi giai

Tacod f(x)=x"—2024x" +2022x° +2024x> —2022x —2023

Véi x=2023 thi x—2023=0;x+1=2024 va x—1=2022

f(x)z x° —(x+1)x4 —F()c—l)x3 +(x+1)x2 —(x—l)x—2023

f(x)sz —x —x x4t — x4+ x—2023

f(x) =x—2023

£(2023)=2023-2023 =0

Vay f(2023)=0.

Cau 78. (HSG 7 huyén Nam Dan 2022 - 2023)

Cho x—y=-3. Hay tinh gia tri cua biéu thuc:

P=x>43x* +y2 —xzy—xy+x—4y+2023
Loi giai

P=x"4+3x"+y* —x’y—xy+x—4y+2023

P=(x—xy+x)—(x*y—y*+»)+(Bx* =3y +3)+2020

P=x(x*—y+1)—y.(x* —y+1)+3.(x* — y +1)+2020

P=(x—y+3).(x*—y+1)+2020
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P =(=3+3).(x* — y+1)+2020
P=2020.
Cau 79. (HSG 7 huyén Tam Duwong 2022 - 2023)

Tinh gia tri cta biéu thic: C=2x—5)° +2023 tai cac gia tri cua x,y thoa mén
1+ (y+2)* =0
Loi giai
Ta c6 |x+1/>0;(y +2)*** >0 véimoi x,y
Nén |x+1]+(y +2)*** =0 khi [x+1]=0 hodc (y+2)*** =0
Suyra x =—Ly=-2
Vay C =2x"—5)° +2023 =2.(—1)° —5.(=2)° +2023 =198]1.
Cau 80. (HSG 7 huyén Tam Dwong 2022 - 2023)
Cho hai da thic 4=x>+4x>—5x—1va B=x*—x"—x>—7x—1
Tim da thuc P thoamin P=24— {A —[4—(4-B)|+ 2B} vatinh P(0), P(—2)
Loi giai
Tacé P=24—{Ad—[A—(4—B)|+2B}
=24—{4-[4— A+ B]+2B}
=24—{4—-B+2B}
=24—{A+B}
—24—A—B
=A—B
Thay A=x’+4x*—5x—1; B=x*—x* —x>—=7x—1 ta co:
P=x +4xz—5x—l—(x4 —x =X —Tx—1)
=X +4x - S5x—1—-x"+ X+ X2 +Tx+1
=—x* +2x° +5x% +2x
Khi do:
P(0)=—0"+2.0+5.0+2.0=0
P(2)=-2"423+52"+22=62
Ciau 81. (HSG 7 Pé miii nhon 2022 - 2023)
Cho da thitc f(x) = x® 4 2023x° —2023x"* +2023x> —2023x* 4 2023x + 2023
Tinh f(—2024).
Loi giai
£(x)=x®42023x° —2023x* +2023x> —2023x% 4+2023x 42023
=x® 42024x° —x° —2024x* 4+ x* +2024x> — x> —2024x% 4+ x* +2024x — x +2023
=x°(x+2024) — x* (x +2024) + x° (x +2024) — x* (x +2024) + x(x +2024) — x + 2023
Do d6 f(—2024) = 2024+ 2023 = 4047
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Cau 82. (HSG 7 huyén Phu Cat, tinh, trwong nam 2017 - 2018)
Cho da thic P =3x> +4x* —8x +1
a) Chimg minh ring x =1 1a nghiém cta da thuc.
b) Tinh gié tri ciia P biét x> +x—3=0.
Loi giai
a)Tacé P(1)=3.1+4.1°—=8.1+1=0 = x =1 nghiém cta da thirc P. (dpem)
b) Rat duge x* +x =3
P=(3x" 43|+ (x* +x) - 9x+1
= 3x(x” 4 x) + (%7 4 x) = 9x+1
=9x+3-9x+1=4.
Cau 83. (HSG 7 huyén Thi¢u Hoa, tinh Thah Héa, trwong nam 2016 - 2017)
Tinh gia tri biéu thirc sau:
3.2 2 2 2015)"
C=2x-2y+13xy " (x—y)+15(y"x—x"y)+ 2016 ,biet x—y =0
Loi giai:
2015]0

C:2x—2y+13x3y2(x—y)+15(y2x—x2y)+[m

=2(x—y)+13x°y*(x— y) = 15xp(x — ) +1=1 (Vi x—y =0).
Ciau 84. (HSG 7 Pé giao luu 2017 - 2018)
Cho x la 3 sb thuc tuy y thda man x+y+z=0va —1<x<1; -1<y<];—-1<z<]1.
Chung minh rang da thuc x* + y* 4 z° ¢6 gia tri khong 16n hon 2.
Loi giai
Trong 3 sd x, y, z c6 it nhét hai s6 cung dau.
Giastx, y>0=z—x—y<0
Vi—1<x<1, —1<y<l, =1<z<1 = 2"+ y* +2° <|x|+ |y +]7|
:>x2+y4—|—z6§x+y—z
=>4yt 40 <-2z
—1<z<1,z<0=>x"+ )y  +20<2
Vay x>+t +2°<2.
Ciu 85. (HSG 7 tinh Pa Niing, truong Nguyén Khuyén nim 2016 - 2017)
a) Tim gié tri cia m dé da thic sau la da thirc bac 3 theo bién x
f(x)z(mz—25)x4+(20+4m)x3—|—7x2—9
b) Tim gi4 tri nho nhat cua da thire g(x)=16x" —72x* +90
Loi giai:
a) f(x)=(m” —25)x* +(20+4m)x’ +7x* —9 1a da thic bic 3 bién x khi :
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Cau 86.

{mz—ZSZO {mziS
= =>m=>5

20+4m =0 m=—3

Vay m=35 thi f(x) lada thic bac 3 bién x
b) g(x)=16x* —72x> +90 = (4x2)2 ~24x°9497 +9 = (4% —9)2 +9

V61 moi gia tri cia x ta co: (4x2 —9)2 >0= g(x) = (4x2 —9)2 +9>9

Ming(x):9<:>4x2—9=0<:>x=ii.
2

(HSG 7 huyén Tam Dwong, tinh, treo6ng nam 2017 - 2018)

Cho da thirc bac hai f(x):ax2+bx+c (x 1a4n, a, b, ¢ hé sd)

Biétrang: f(0)=2018, f(1)=2019, f(—1)=2017. Tinh f(-2019)
Loi giai

Xét x=0:/(0)=2018 = c=2018

Xét x=1: f(1)=2019=a+b+c=2018=a+b=1 1)

Xétx=—1: f(=1)=2017=a—b+c=201T=a-b=—1 (2)

Cong (1) va (2) vé theo vé = a=0 = b =1

Tur do tim duge f(x)=x+2018

Suyra f(—2019)=—1.
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CDP7: PA THUC

Dang 1: Xéc dinh da thtrc

Dang 2: Tinh gi4 tri cua da thtrc

Dang 3: Dau cua da thirc

Dang 4: Tim gia trj cta bién (tham s&) dé phép chia la phép chia hét

Dang 5: Nghiém cua da thtrc

Dang 3. Diu ciia da thirc
Caul. (HSG 7 Thixa Nghi Son Tinh Thanh Hoa 2022 - 2023)

Cho da thitc f(x)=ax® +bx+c biét 21la—3b+5¢=0. Chimg minh /' (1)./(-3)<0.
Loi giai

Taco 3./ (1)+2./(-3)=3(al +b1+¢)+2  a(-3) +b(-3)+c]|

3.(a+b+c)+2.(9a—3b+c):21a—3b+50:0

=3.f(1)=-21(-3)

-2
= (1) (3)=" [/ (3)] <0
= f(1).f(-3)<0 (dpcm).
Cau2. (HSG 7 truomg Lé Hong Phong 2018 - 2019)

Cho A= ‘2x4 +3x7 +1H—2x4 —x° —1‘

Chimng t6 rang gia tri biéu thic 4 luén khong 4m véi moi gia tri cia x.
Loi giai

Vi 2x*20; 3x* 20 = 2x* +3x* +1>0

Tu do |[-2x* —x” —1]=2x" +x* +1.

= A=2x"+3x* +1-2x" —x* =1 =2x* 20 véimoi x

Vay gid tri cua 4 luon khong dm véi moi x.
Cau3d. (HSG7_2018-2019)

1
Cho céc don thuc 4 = —Exzyz2 ,B= —%xyzzz,C =xy

Chimg minh rang cac don thitc 4, B,C khong thé ciing nhan gia tri 4m
Loi giai
Gid su cd 3 don thuc 4, B,C cung co gia tri am

= A.B.C c0 gia tri am (1)

Mat khac 4.B.C = (—%xzyzzj.(—%xyzzz j.x3y = %x6y4z4
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Cau 4.

Cau 5.

Cau 6.

Cau7.

Vi §x6y422 > 0Vx,y
= ABC>0Vx,y (2)
Ta thiy (1) mau thuan véi (2)
= diéu gia s sai.
Vay ba don thitc 4, B,C khong thé ciing gia tri am.
(HSG 7 huyén Vinh Loc 2022 - 2023)
Xac dinh du cua ¢, biét ring 2a’be trai ddu véi —3a°b’c?
Loi giai
Do 2a’beva —3a’b’c* trai ddunén a=0; b= 0; c#0
2a3bc.<—3a5b3cz) <0
= —6ab*c’ <0
= d*b'c’ >0
= > >0 (do a*b* >0 Va,b#0)
=c>0
Vay ¢ >0 tirc 1a mang dau duong.
(HSG 7 huyén, trwong THCS Pha Truwong 2022 - 2023)
Chung minh da thae x? +4x+10 duong.
Loi giai
Taco: x> +4x+10 = x> +2x+2x+4+6 =(x+2) +6

Vi (x+2)° 20 Vx nén (x+2)° +6>0 Vx

Do d6 x* +4x+10 duong.
(HSG 7 huyén Tam Hung 2013 - 2014)

Cho da thiic f(x) = ax® +bx +c . Chtng to rang: f(-2).£(3)<0 néu 13a+b+2c=0.
Loi giai

Ta co: f(—2)+f(3):(4a—2b+c)+(9a+3b+c):13a+b+20

= f(-2)+ f(3)=0 (vi 13a+b+2c=0)

= f(=2)=-f()

= f(-2)f Q) =-3).SB)=-[fB)] <0

(HSG 7 Dé huyén Thanh Son 2022 - 2023)

Cho da thitc f(x)=ax’ +bx+c, biét Sa—b+2c=0. Chimg minh rang f(1).f(-2)<0
Loi giai

Taco: f(1)=a+b+c

f(—2)24a—2b+c

f()+f(2)=a+b+c+4a-2b+c=5a—-b+2c=0
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= f()=—/(-2)

= f().f(-)=-[f(-D]' <0
Ciau8. (HSG 7 Dé quan Tay Ho 2022 - 2023)
Cho da thtic f(x) = a.x® +bx+c, v6i a,b,c 1a cac hé sb théa man 5a—7h—c =0. Ching to
tich £ (=2)./(1) 1a mot s6 khong am
Loi giai
Tacé {f(—z) =4a-2b+c _ {2]‘(—2) =8a—4b+2c
f(h=a+b+c -3f(1)=-3a-3b-3c
Suyra2 f(-2)-3f(1)=5a-7b—-c=0
=2f(-2)-3f(1)=0
=2/(=2)=3/1)
Suyra f(-2) va f(1) cung dau
Do d6 f(-2).7(1) 1a s6 khong am.

Trang 3/3
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CDP7: PA THUC

Dang 1: Xéc dinh da thtrc

Dang 2: Tinh gi4 tri cua da thtrc

Dang 3: Dau cua da thirc

Dang 4: Tim gia trj cta bién (tham s&) dé phép chia la phép chia hét

Dang 5: Nghiém cua da thtrc

Dang 4. Tim gi4 tri ciia bién (tham s6) dé phép chia la phép chia hét.

Cau 1.

Cau 2.

(HSG 7 huyén Luc Ngan Tinh Bic Giang 2022 - 2023)

Tim s6 du trong phép chia da thirc f(x)=x"+2x"+3x—1 cho da thirc g(x)=x-2.
Loi giai

Theo dinh 1i Bozu, s6 du ciia phép chia da thire f(x) cho da thirc bac nhat g(x)=x—-2 s&

bang f(2)=2"+22%+3.2-1=21

Véy s6 du phép chia da thirc f(x) cho da thirc bac nhét g(x) 1a 21.

(HSG 7 Pé giao lru HSG Lang Giang 2022 - 2023)

Da thirc f(x)=ax’+bx+c ¢6 a, b,c la cac sé nguyén va a#0 thic. Biét véi moi gia tri

nguyén cta xthi f(x) chia hét cho 7. Chimg minh a, b,c ciing chia hét cho 7.
Loi gisi

f(x)=ax® +bx+ci7 véi moi gia tri nguyén cua x.

+ Vo1 x=0

= f(0)=ci7

+Voi x=1

= f(1)=(a+b+c)7

Ma ¢:7 (cm trén)

= (a+b):7 (1)

+ Vo1 x=-1

= f(—l) :(a—b+c)f7

Ma ¢:7 (cm trén)

=(a-b):7 (2)

T (1), 2) =[(a+b)—(a-b)]:7

= 2617 = bi7 (do (2.7)=1)

Tu (1), (2) =[(a+b)+(a—b)]:7

=2ai7=>a’7 (do (2,7)=1)
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Cau 3.

Véy a,b,c chia hétcho 7 véi f(x) chia hét cho 7.

(HSG 7 huyén My Dirc- Ha Noi 2022 - 2023)

Cho da thitc Q(x)=ax’ +bx* +cx+d Vv6i a,b,c,d e Z. Biét O(x) chia hét cho 5 v6i moi

x € Z . Ching t6 cac h¢ s a,b,c,d déu chia hét cho 5.
Loi giai

Vi O(x):5v6imoi xeZ

Véi x=0,taco Q(0)=d:5

Voi x=1,taco Q(1)=(a+b+c+d):5

Ma d:5

= (a+b+c)i5 (1)

Véi x=-1,tacé O(-1)=(-a+b—c+d):5

ma d:5

:>(a+b—c)§5 (2)

Tur (1) va (2) suy ra

O(1)+0(-1)=2b:5 ma (2;5)=1 nén b:5

0(1)-0(-1)=2(a+c):5 ma (2;5)=1nén (a+c):5 (3)

Vi x=2,taco Q(2)=(8a+4b+2c+d):5

hay [6a+2(a+c)+4b+d |i5

Ma di5 , (a+c)i5, b5 nén 6a5 ma (6;5)=1=a'5

Két hop vé6i (3)suy ra ci5

Vay a:5; b:5; c¢:5; d:5.

(HSG 7 Trudomg THCS Pap Céu 2018 - 2019)

Choham s6 f(x)=ax’ +bx+c véia, b, ce’Z

Biét f(1):3, f(0):3, f(~1)i3. Ching minhrng a, b, ¢ déu chia hét cho 3
Loi giai

Taco: f(0)=c; f(D=a+b+c; f(-))=a-b+c

£(0)i3=¢:3

f(1):3 =(a+b+c)3 =(a+b)3 (1)

f(=1)i3 =(a-b+c)i3 =(a-b)3 (2)

Tir (1) va (2) suy ra [ (a+b)+(a—b)]:3

=2a:3

ma (2;3)=1

=a:3
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Chlrng minh tuong ty = b:3.
Vay a, b, c déu chia hét cho 3.
Caus5. (HSG 7 huyén Tam Diép 2021 - 2022)

Cho da thitc f(x)=ax® +bx+c (Vi a, b, ¢ 14 cac sb nguyén).
Chung minh rang: Néu f(x) chia hét cho 3 v&i moi gia tri ciia x thi a, b, ¢, déu chia hét
cho 3.
Loi giai
Vé6i f(x)=ax’+bx+c v6i a, b, c lacac so nguyén, f(x) chia hét cho 3 véi moi x
+Tacod f(0)=c do f(0):3=¢i3
+Laico: f(l)—f(—l):(a+b+c)—(a—b+c):2b
Do f(1) va f(~1) chia hét cho 3
=2b:3=>b:3 vi (2,3) =1
+f(1)33=(a+b+c):3
ma b va ¢ chia hét cho 3
=a:3
Vay a, b, c déu chia hét cho 3.
Cau 6. (HSG 7 huyén Huwong Khé 2021 - 2022)

Tim n eZ sao cho (2n—3)i(n+1).

Loi giai
bé (2n-3)i(n+1)
= (2n+2-5)i(n+1)
:>[2(n+1)—5]f(n+1)
= 5i(n+1)
Hay n+11a U(5). Ma U (5) € {£1;+5}

Ta c6 bang sau:

n+1 -1 1 -5 5

n -2 0 -6 4

Vay ne{-2;0;-6;4}.
Cau7. (HSG 7 huyén Sim Son 2017 - 2018)
P(x)=ax’ +bx+c thoaman: P(x):7VxeZ.Ching minhrdng a, b, ¢ déu chia hét cho 7.
Loi gii
Vi P(x):7VxeZ nén ta co:

+) P(0):7 nén ci7
Trang 3/4
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Cau 9.

Cau 10.

+) P(1):7 nén (a+b+c):7=(a+b):7 (1)

+) P(-1):7 nén (a—b+c)7=(a-b):7 (2)

Tir (1) va (2) suy ra: [ (a+b)+(a—b)|:7 < 2a:7Tma 217 = a7
Tur (1) va (2) suy ra: [ (a+b)—(a—b)|:7 <> 2bi7ma 217 = b7
Vay a,b,c déu chia hét cho 7.

(HSG 7 D& huyén Thanh Son 2022 - 2023)

Tim s6 nguyén a sao cho a® +2a+3 chia hét cho a+1.
Loi giai

Tacd: a® +2a+3= a(a+1)+(a+1)+2 :(a-i-l)2 +2

Dé a® +2a+3 chiahétcho a+1 thi 2:a+1

=a+leUQR)=a+le{-2-1;1;2}

:>ae{—3;—2;0;1}

Vay a*+2a+3 chia hét cho a+1 thi ae{-3;-2;0;1}

(HSG 7 D& huyén LAm Thao 2022 - 2023)

Cho da thuc A(x):x3—x2 +ax+b—-2 va B(x)zx2 —2x+3 (Vo1 a;beR).

Xac dinh hé sb a; b dé A(x) chia cho B(x) ¢ s6 du béng 6
Loi giai

Thyc hién phép chia dugc du 1a (a=1)x+b—5
R . /4 14 N a _1 = 0 a=
Dbé A(x) chia hét cho B(x) c6 so du bang 6 thi —
hIRS=b b=11

Vaya=1b=11

(HSG 7 Pé quin Tay Ho 2022 - 2023)

Tim a dé da thic 2x* —5x* + x> —=3x—a chia hét cho da thirc x—3

Loi giai

Taco:2x* —5x* +x° —3x—a
=2x*+x* —5x* —3x-a
=(x-3)2x’ +7x* +16x+45)+135—-a

Pé 2x* —5x* + x’ —=3x—a chia hét cho x—3thi

135-a=0

=a=135

Vay a=135.
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CDP7: PA THUC

Dang 1: Xéc dinh da thtrc

Dang 2: Tinh gi4 tri cua da thtrc

Dang 3: Dau cua da thirc

Dang 4: Tim gia trj cta bién (tham s&) dé phép chia la phép chia hét

Dang 5: Nghiém cua da thtrc

Dang 5. Nghiém cua da thirc.
A. Tric nghiém
Caul. (HSG 7 Dé giao lvu HSG Lang Giang 2022 - 2023)

Cho da thitc  f(x) = x(x2 - 4)(x2 + 2023) c6 cac nghiém la:

A. {-2;2} B. {0;2;-2} C. {0;2} D. {2023;2;-2}
Loi giai

Chon B

f(x)= x(x2 —4)(x2 + 2023) =0

= x =0 hoac x2-4=0 hoic x24+2023=0
= x=0 hoac x==2

(xz +2023 =0 khong tim dugce x thdéa man vi x> +2023 >0 véi moi x)
Vay da thie f(x) = x(x2 - 4)(x2 + 2023) c6 céc nghiém la: 0;2;—2.

Cau 2. (HSG 7 huyén Thanh Ba 2021 - 2022)
Cho hai da thuec: P(x) =x+2x° +x7 +5x va Q(x) =xt+x—x* +6x+2.

Pa thie G(x)=P(x)—-0O(x) c6 s6 nghiém la

A. 1 B. 2. C. 3. D. 4.
Loi giai
P(x)=x"+2x + x> +5x va Q( ) X+t —x?+6x+2.

(x)=
G(x)=P(x)-0(x)=x"+2x" —=x -2 =x*(x+2)—(x+2) :(x+2)(x2 —1)
+2)(x—1)(x+1).
Cho G(x)zO suy ra (x+2)(x—1)(x+l):O
x+2=0 x=-2
=|x-1=0 = |x=1
x+1=0 x=-1
Do do G(x) ¢6 sb6 nghiém 1a 3.
Cau3. (HSG 7 huyén Tam Nong 2021 - 2022)
Trang 1/10
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Cho hai da thic P(x)=-2x"—x>+x—-2 va O(x) théoa min: P(x)—Q(x)=-2x*-2.
Nghiém cua da thuc Q(x) 1a
A. x=0vax=-1. B.x=0vax=1. C.x=lvax=-1. D.x=1vax=2.
Loi giai
Chon B
T P(x)—Q(x) =—2x" -2 suy ra:
Ox) = P(x)—(—2x4 —2) =-2x" —x? +x—2—(—2x4 —2) = 2x x4+ x-2+42x" 42
=—x*+x :x(—x+1).
O(x)=0 khi x(—x+1):0. Suy ra: x=0 hoac x=1.
Do d6 nghiém cua da thirc Q(x) 1a x=0 va x=1.
Caud. (HSG 7 dé khao sat 1an 3, 2022 - 2023)
Cho da thirc f(x) théa man diéu kién 5x.f (x—2021)=(x—14).f(x). Khang dinh nao sau
day la dung?
A. Pa thue f (x) ¢6 nhiéu nhét 2 nghiém. B. ba thuc f (x) vO nghiém.
C. Pathirc f(x) c6 it nht 2 nghiém. D. Pathic f(x) chico 1 nghiém.
Loi giai
Chon C
Ta co: 5x.f(x—2021) = (x—l4).f(x) (*)
+ Thay x =14 vao (*) ta dugc: 5.14.f (14—2021) = (14—14).1 (14)
= 5.14./(-2007) =0 = f(-2007)=0
= x=-2007 la 1 nghiém cia f (x)
+ Thay x =0 vao (*) ta dugc: 5.0.f(0—2021) = (0—14).f(0)
(0—14).f(0)=0 :f(O)zO
= x=0 1a I nghiém cia f(x)
Vay da thirc f(x) c6 it nhat 2 nghiém.
B. Ty luian
Caul. (HSG 7 huyén Lap Thach tinh Vinh Phuc 2022 - 2023)
Cho c4c da thire: 4(x)=3x-9x" +4x+5x’ +7x° +1 va B(x)=5x’ =3x” +7x+10. Hay tim
nghiém cua da thirc C(x) = A(x) —B(x).
Loi giai
Ta co A(x):3x—9x2 FAx+5x +TxP +1=5x" —2x7 +7x+1
C(x) = A(x)—B(x) = (5x3 —2x* + 7x+l)—(5x3 —3x% + 7x+10)
C(x) = (S)C3 —5x3)+(—2x2 +3x2)+(7x—7x)+(1—10)

Tacd C(x)=x"-9=0
Trang 2/10
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¥ =9
x=23

Vay x =13 la nghiém cta da thic C(x)=A4(x)-B(x).

Ciu 2. (HSG 7 huyén Yén Dinh 2022 - 2023)

Cau 3.

Cho da thic f(x) thoa man diu kién: x- f(x—2)=(x—1)- f(x). Ching minh ring da thirc
£ (x)c6 it nhat 2 nghiém.
Loi giai
+ Khi x =0 thi ta co:
0./(0-2)=(0-Df(0)= f(0)=0
Vay x=0 1a 1 nghiém cua da thiic f(x)
+ Khix =1 thi ta co:
LA1-2)=(1-DfD)= f(-)=0
Vay x =—1 1a mot nghiém cuia da thirc f(x)
Vay f(x) c6 it nhat 2 nghiém la 0;—1.
(HSG 7 Quang Ninh 2022 - 2023)
Cho hai da thie: M (x)=2x> —x* =3x+1 va N(x)=—-x"+x* —x+2. Tim mot nghiém cta
da thirc: P(x) = M (x)+ N(x).
Loi giai
Ta co: P(x)=M(x)+ N(x)
= P(x) =(2x3 —x —3x+l)+(—x3 +x° —x+2)
P(x)=2x"—x* =3x+1-x"+x* —x+2
P(x)=x" —4x+3
Véi x=1taco: PA)=1"-4.1+3=0
Suy ra: x =1 1a mét nghiém cua da thie P(x).
(HSG 7 D2 giao lvu HSG Gia Vién 2022 - 2023)
Cho da thic O(x) = ax® +bx +4c. Ching minh ring néu da thic O(x) nhan 2 va -2 1a
nghiém thi @ va ¢ 1a hai s6 d6i nhau.
Loi giai
Vi O(x) = ax® + bx +4c nhan 2 va -2 1a nghiém nén Q(2) = 0; O(-2) = 0.
Tacd: Q2)=a2’ +b2+4c=4a+2b+4c=0
O(-2)=a.(-2)* +b.(-2)+4c=4a-2b+4c=0
=4a+2b+4c+4a-2b+4c=0=>8a+8¢c=0
=8(a+c)=0=a+c=0

= a va c¢ la hai s0 doi nhau.

Cau 5. (HSG 7 huyén Truc Ninh 2020 - 2021)

Chimg minh da thirc sau khong c6 nghiém 4 =x"> —x" +x* —x" + x® —x* +1.
Loi giai
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A=x2 X+ " +x - +1

Taco: x'%;x% x>0 véimoi x (%)
x'? >y’ x>0
+) Néu x >1, khi do x® > x7 S_x"20
)JNéu x>1,khido x" >x" } =>x" —x" >
x> 5 X -x*>0

=S A=x? -+ ¥ +x* - +121>0

+) Néu x <0 khi do —x7;—x";=x*>0.

Kéthop voi (F)taco A=x?—x"+x* —x"+x° =X’ +1>1>0

+)Néu 0<x<1.tacod
A:x12+(x8—x9)+(x6—x7)+(1—x3):x12+x8(1—x)+x6(1—x)+(1—x3)
ViO<x<lnénl-x>01-x>0

Két hop v6i (*) suyra A=x"—x" +x* —x" +x® =¥’ +1>0
Vay A>0 véi moi x. Do d6 da thirc da cho khong c6 nghi¢m.
(HSG 7 huyén Nghia Hanh 2021 - 2022)
Cho da thirc £ (x)thoa man diéu kién: x. f (x+1)=(x+2)./(x).
Chimg minh rang da thic f (x) c6 it nhat hai nghiém 1a 0 va —1.
Loi giai
Ta C('):x-f(x+1)=(x+2)-f(x)véri moi x (1)
+Thay x=0 vao (1) ta duoc: 0- f(1)=2- £(0)
Do 0=2-/(0) nén f(0)=0.Khido 0 la mot nghiém cua f(x).
+ Thay x=-1 vao (1) ta dugc: —1- /(0)=1- f(~1) nén —f(0)= £(1).
Do f(O) =0 nénf(—l) =0.Khi do -1 cling la mét nghiém cua f(x)
Vay da thitc f(x) c6 it nhat hai nghiém1a 0 va —1.
(HSG 7 huyén Chuwong My 2021 - 2022)

Cho hai da thirc: f(x) =—5x" +3x + 2x7 +x+% va g(x)=5x" —3x° —x? —x+%.

a) Tinh /(x)= f(x)+g(x). Ching to da thirc h(x) khong c6 nghiém.
b) Tim nghi¢m cua da thirc A (x) -5.

Loi giai
a) h(X):f(X)+g(X) = —5x° +3x° +2x7 +x+%+5x5 —3x7—x? —x+% =x*+1.
Taco: x> 20 v6i VxeR nén x* +121 véi VxeR.Dodd h(x)=0 véimoi x.
Vay da thuc & (x) khong c6 nghiém.

b) Tacé: h(x)-5=x"+1-5=x"-4.

Trang 4/10



DU AN TACH PE HSG TOAN 7

h(x)-5=0 khi x> -4=0
x*=4
x=%2.
Vay nghiém cua da thac h(x)—S la x=2va x=-2.
Cau8. (HSG 7 huyén Cao Loc 2021 - 2022)
Tim nghiém cua da thuc: P(x) =2x% +3x+1.
Loi giai
Ta co:
P(x)zO
2x% +3x+1=0
2x* +2x+x+1=0
2x(x+1)+x+1=0
(x+D(2x+1)=0.
Suyra x+1=0 hodac 2x+1=0.

Suy ra x =-1 hoac x:_?l.

Vay da thuc P(x) c6 hai nghiém 1a x=-1 va x=7.
Cau9. (HSG 7 huyén Cira Lo 2020 - 2021)
Cho hai da thuec: A(x) =2x" +x*=2x* -7x-3 va B(x) =2x" +x" +3x* +3x-3.
Tim nghiém cua da thtc N(x) = A(x) —B(x) .
Loi giai
Ta co: A(x) =2x" +x*—2x*—7x-3 va B(x) =-2x" +x" +3x% +3x-3.
Suy ra: N(x) = A(x)—B(x) =—5x*—10x.
Cho N(x)=0=-5x"-10x=0=—5x(x+2)=0
= x=0 hoac x+2=0 = x=0 hodac x=-2.
Vay nghiém cua da thirc N (x) 1a 0 va 2.
Cau 10. (HSG 7 huyén Chu Sé, Gia Lai 2020 - 2021)
Cho da thirc f(x)=ax” +bx+c. Chimg minh rang néu f(x) nhan 1 va -1 la nghiém thi a
va c la hai s6 doi nhau.
Loi giai
Taco: f(x) nhén 1 va —1 1a nghiém thi f(1)=0 va f(-1)=0.
f(l):0:>a+b+c:O; f(—l):O:a—b+c=O.
Suy ra: (a+b+c)+(a—b+c)=0:>2(a+c):O:>a+c:O:>a:—c.

Vay a va ¢ 1a hai sé dbi nhau.
Cau 11. (HSG 7 Trudong Phong Pat_2018-2019)
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Cau 12.

Cau 13.

Cau 14.

Cho biét (x—1) f(x)=(x+4) f (x+8) véimoi x. Chimg minh f (x) c¢ it nhat hai nghiém.
Loi giai

Vi (x—l)f(x)=(x+4)f(x+8) v&i moi x nén:

+Voi x=—4 thi -5/ (—4)=0./(4) = f(-4)=0.

Khi d6 x =—4 1a mot nghiém cua f(x)

+Voi x=-12 thi -13/(-12)=-8.f(-4) = f(-12)=f(-4)=0.

Khi d6 x =-12 1a mét nghiém cua f(x)

Do d6 f(x) c6 it nhdt 2 nghiém la —4 va —12.

(HSG 7 Trwomg Thanh Cao_2018-2019)

Chtrng minh rang da thirc: f (x)= —4x* +3x® —2x* + x—1 khoéng c6 nghiém nguyén.
Loi giai

Néu da thirc f'(x) =—4x* +3x* —2x? + x—1 c6 nghiém thi nghiém d6 1a udc cia —1,

Mit khac U'(-1) ={-1;1}

Taco: f(-1)=-11£0; f(1)=-3#0.

Vay da thie da cho khong c6 nghiém nguyén.
(HSG 7 huyén Thai Thuy 2017 - 2018)
Cho da thuc f(x) thoa man: x.f(x—201 1) = (x—2012).f(x)
Chung minh rang da thiuc f (x) c6 it nhat hai nghiém khac nhau.
Loi giai
+) Véi x=0 taco: —2012.1(0)=0.1(-201 1) =0 hay /(0)=0
Khi d6 x =0 la nghiém cuia da thuc f(x) .
+) V&i x=2011 ta co: 2011./(2011-2011)=(2011-2012) /(2011)
=2011.1(0)=-1/(2011)=0
= f(2011)=0
Khi d6 x =2011 1a nghiém cua da thirc f(x) .
Véy da thitc f(x) c6 it nhat hai nghiém khéc nhau.
(HSG 7 huyén Khoai Chau 2014 - 2015)
Cho da thie f(x), biét véi moi xtacéd: x.f (x+1)=(x+2) f(x). Ching minh rng da thtc
f (x) ludn c6 it nhat hai nghiém.
Loi giai
Vivoimoi xtacd x.f(x+1)=(x+2)f(x)nén
- Véi x=0,ta co: O.f(l):2f(0)2>f(0)=0:>Olém6tnghiém cua f(x)

- Voi x=-2,tacd: =21 (-1)=0f(-2)= f(~1)=0=—Iciing 1a mot nghiém cua f (x)
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Cau 15.

Cau 16.

Cau 17.

Cau 18.

Vay da thuc f (x) ludn c6 it nhét hai nghiém.
(HSG 7 trwong Cao Dwong 2016 - 2017)
Cho da thire f(x)=x"+mx+2.

a) Xac dinh m dé f(x) nhén -2 lam mot nghiém;

b) Tim tap hop céc nghiém ctia f(x) Gng véi gia tri vira tim dugc cua m .

Loi gidi
a) Vi f(x) nhan -2 lam mot nghi¢m

= (-2)’ +m.(-2)+2=0=6-2m=0=>m=3

b) Ta co f(x)=x2+3x+2=x2+2x+x+2:x(x+2)+(x+2):(x+2)(x+1)

Cho f(x)=0=> ¥ +3x+2:0:>(x+1)(x+2):0:>[i:_2
Vay tap hop cac nghiém cua f(x) 1a S ={-1;-2}
(HSG 7 trwomg Nguyén Khuyén 2015 - 2016)
Tim nghiém cua da thirc 7x* —35x+42.
Loi giai
Taco 7x> —35x+42
=7 (x2 —5S5x+ 6)

=7(x2 —3x—2x+6)

:7[x(x—3)—2(x—3)]
=7(x—3)(x—2)

Cho 7 —35x+42:0:>7(x—3)(x—2):0:>[x

Vay nghiém cua da thic trén la x e {2;3}.

(HSG 7 huyén Thanh Oai 2014 - 2015)

Chimg minh rang da thirc x* —2x+2 v6 nghiém.
Loi giai

Taco: x> —2x+2=x> —2x+1+1=(x-1)" +1

Vi (x=1)20 (vx) = (x-1)* +121 véi moi x

Do d6 x*> —2x+2>0 voi moi x

Vi thé da thirc da cho vo nghiém.

(HSG 7 trwdng Tan Uéc 2013 - 2014)

Tim nghiém cua da thtc sau: x* +8x+25.

Loi giai

Taco: x* +8x+25=x" +4x+4x+16+9=x(x+4)+4(x+4)+9
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Cau 19.

Cau 20.

Cau 21.

=(x+4)(x+4)+9 :(x+4)2 +9
Vi (x+4)° 20(Vx)= (x+4)° +9>0vi moi x
Do d6 x* +8x+25>0 véi moi x
— Pa thitc x? +8x+25 v6 nghiém.
(HSG 7 D¢ huyén Séc Son 2022 - 2023)
Cho da thte f(x) théa man x.f (x+2023)=(x+4046).f (x). Ching minh f(x) c6 it nhat
hai nghiém.

Loi giai
Ta co x.f(x+ 2023) = (x+ 4046).f(x) *)
+ Thay x=0 vao (*) ta dugc 0.f(0+2023)=(0+4046).1(0)= f(0)=0.Nén x=0 la
mot nghiém cua f (x)
+ Thay x=-2023 vao (*) ta duoc —2023.f(—2023+2023) = (—2023+4046).f(—2023)
= —2023.f(0) = 2023.f(—2023), ma f(O) =0 nén f(—2023) =0. Suy ra x=-2023 la
mot nghiém cua f(x).
(HSG 7 TP Ninh Binh 2022 - 2023)
Cho da thic f(x)=2016-x*—-32(25-k+2)-x* +k* =100 (v6i k 1a s6 thuc dwong cho
trudce). Bict da thirc f(x) co6 diing ba nghiém phan bi¢t a,b,c¢ (voi a <b < c). Tinh hiéu ctia
a-c.

Loi giai
Ta thdy da thirc f(x) néu c6 nghiém x=a (a khac 0) thi x=—a ciing 1a mot nghiém cia
f(x), nén da thic f(x) c6 2 nghiém.
Ma da thitc f(x) c6 dung ba nghiém phan biét nén mot trong ba nghiém sé& bang 0

Thay x =0 vao da thitc f(x) ta dugc: k* —100=0 nén k =10 (vi k duong).
Véi k=10 tacd f(x)=2016-x*—8064.x> :2016x2.(x2 —4)

Cho f(x)= 2016x2.(x2 - 4) =0

=0
[x =0 {x =0 {x =0 o 5
= = = =>|x=
2 _n2 _( H)?
4 X" =2"= ( 2) M
Via<b<c nén f(x) s€co 3 nghiém phanbiétla a=-2; b=0vac=2
Khidé a—c=-2-2=-4.
(HSG 7 huyén Mu Cang Chai, 2016- 2017)
a) Xac dinh da thirc P(x) c6 bac 2 voihé s6 cao nhat b:‘?mg 1 va nhan hai sb 0;—3 1am nghié¢m
b) Cho da thire f(x), biét véimoi x tacd: x.f(x+1)=(x+2) f(x).
Chimg minh rang da thic f (x) ludn c6 it nhat hai nghiém.

Loi giai
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Cau 22.

Cau 23.

Cau 24.

a) P(x)=x*+ax+Dh
+) C6 01a mot nghiém cua da thie, nén f(0)=b=0
+) C6 -3 1a mdt nghiém cua da thie, nén: 9-3a+0=0=a=3
Da thitc P(x) =x" +3x la da thirc can tim.
b) V6i x=0,tacod: 0.f(1)=2/(0)= f(0)=0=0 la mot nghiém cua f (x)
Voéi x=-2, taco: —2f(—1) =0f(-2)= f(—l) =0= -1 la mdt nghiém cua f(x)
Vay da thirc f(x) ludn c6 it nhét hai nghiém.
(HSG 7 huyén Piat Miii, 2016- 2017)
Cho da thire f (x)xéc dinh véi moi x thoa man: x.f (x+2)=(x*=9) £ (x)
1) Tinh f(5)
2) Chung minh rang f (x) c6 it nhat 3 nghiém
Loi giai
1) Ta co: x:3:>f(5)=0
2) Voi x=02f(0):0:>x20 la mot nghiém
Véi x:3:>f(5):O:>x:5 la mot nghiém
Véi x=-3= f(—l) =0= x =-1 la mét nghiém
Vay f(x) c6 it nhatla 3 nghiém.
(HSG 7 trwong Nguyén Truc 2017- 2018)

8 —x° +x* —x+1 khong c6 nghiém.

Chimg minh rang da thic f(x)=x
Loi giai

Xét tung khoang

+Xét x<0 dindén f(x)=1>0

+Xét 0<x<11ap luan ddn dén f(x)>0

+ Xét x>1 lap luan dan dén f(x) >0

Trong ca ba khoang trén déu c6 f (x)+ 0 nén da thuc f(x) khong c6 nghiém.

(HSG 7 huyén Phi Cat, trwomg Ngé Gia Tw nim 2017 - 2018)

Chung minh da thie sau khong ¢6 nghiém: C = x'" —x° +x* —x+1
Loi giai:

Xétdathuc: C=x""—x"+x* —x+1

Néux=0=>C=1>0

Néu x<0 :x10+x2+1>0; X —x>0=>C>0

Néu 0<x<1:>C=x10+x2(1—x3)+(1—x)>0

Néu x21:>C=x5.(x5 —1)+x(x—1)+1>0

Trang 9/10
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Vay C >0v6i moi x nén da thuc C khong c6 nghiém.
Cau 25. (HSG 7 truwong Kim An nam 2017 - 2018)
Chimg minh da thirc x* +4x+10 khong c6 nghiém.
Loi giai:
Taco: x% +4x+10 = x>+ 2x+2x+4+6 = (x+2)° +6>0 (Vx)

Do d6 x* +4x+10 khong c6 nghiém.

Trang 10/10
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	Câu 64. (HSG 7 huyện  2022 - 2023)
	Câu 65. (HSG 7 huyện Vĩnh Lộc 2022 - 2023)
	Câu 66. (HSG 7 huyện Vị Thanh 2017 - 2018)
	Câu 67.  (HSG 7 huyện Cẩm Phả 2017 - 2018)
	Câu 70. (HSG 7 huyện Bố Trạch 2017 - 2018)
	Câu 72. (HSG 7 huyện Tam Hưng 2013 - 2014)
	Câu 73. (HSG 7 huyện Hoài Nhơn 2014 - 2015)
	Câu 74. (HSG 7 cấp trường 2014 - 2015)
	Câu 75. (HSG 7 huyện Văn Bàn 2022 - 2023)
	Tính giá trị của biểu thức:  với .
	Câu 76. (HSG 7 huyện Thanh Thuỷ 2022 - 2023)
	Cho  Hãy tính giá trị của biểu thức:
	.
	Tính giá trị của biểu thức:  tại các giá trị của  thỏa mãn
	Ta có  với mọi
	Nên  khi  hoặc
	Suy ra
	Vậy .
	Cho hai đa thức  và
	Ta có
	Thay ;  ta có:
	Khi đó:
	Cho đa thức .
	Tính .
	Câu  84.  (HSG 7 Đề giao lưu 2017 - 2018)
	Cho  là  số thực tùy ý thỏa mãn  và ; ;. Chứng minh rằng đa thức  có giá trị không lớn hơn .

	CD7_DA THUC_DANG 3_DAU CUA DA THUC
	Dạng 3. Dấu của đa thức
	Câu 1. (HSG 7 Thị xã Nghi Sơn Tỉnh Thanh Hoá 2022 - 2023)
	Cho đa thức  biết . Chứng minh.
	Ta có
	(đpcm).
	Câu 2. (HSG 7 trường Lê Hồng Phong 2018 - 2019)
	Câu 3. (HSG 7 _2018-2019)
	Câu 4. (HSG 7 huyện Vĩnh Lộc 2022 - 2023)
	Câu 5. (HSG 7 huyện, trường THCS Phú Trường 2022 - 2023)
	Câu 6. (HSG 7 huyện Tam Hưng 2013 - 2014)
	Cho đa thức, với  là các hệ số thỏa mãn . Chứng tỏ tích là một số không âm

	CD7_DA THUC_DANG 4_TIM GIA TRI CUA THAM SO DE PHEP CHIA LA PHEP CHIA HET
	Dạng 4. Tìm giá trị của biến (tham số) để phép chia là phép chia hết.
	Câu 1. (HSG 7 huyện Lục Ngạn Tỉnh Bắc Giang 2022 - 2023)
	Tìm số dư trong phép chia đa thức  cho đa thức .
	Câu 2. (HSG 7 Đề giao lưu HSG Lạng Giang 2022 - 2023)
	Câu 3. (HSG 7 huyện Mỹ Đức- Hà Nội 2022 - 2023)
	Câu 4. (HSG 7 Trường THCS Đáp Cầu 2018 - 2019)
	Câu 5. (HSG 7 huyện Tam Điệp 2021 - 2022)
	Cho đa thức  ( với  là các số nguyên).
	Câu 6. (HSG 7 huyện Hương Khê 2021 - 2022)
	Câu 7. (HSG 7 huyện Sầm Sơn 2017 - 2018)
	Từ (1) và (2) suy ra: mà
	Từ (1) và (2) suy ra: mà
	Vậy  đều chia hết cho .


	CD7_DA THUC_DANG 5_NGHIEM CUA DA THUC
	Dạng 5. Nghiệm của đa thức.
	A. Trắc nghiệm
	Câu 1. (HSG 7 Đề giao lưu HSG Lạng Giang 2022 - 2023)
	A.  B.  C.  D.
	Lời giải
	Chọn B
	Vậy đa thức  có các nghiệm là:
	Câu 2. (HSG 7 huyện Thanh Ba 2021 - 2022)
	Đa thức  có số nghiệm là
	A. . B. . C. . D. .
	Lời giải
	Chọn C
	.
	Cho  suy ra
	.
	Do đó  có số nghiệm là .
	Câu 3. (HSG 7 huyện Tam Nông 2021 - 2022)
	A.  và .  B.  và . C.  và .  D. và .
	Lời giải
	Chọn B
	Câu 4. (HSG 7 đề khảo sát lần 3, 2022 - 2023)
	A. Đa thức  có nhiều nhất 2 nghiệm. B. Đa thức  vô nghiệm.
	C. Đa thức  có ít nhất 2 nghiệm. D. Đa thức  chỉ có 1 nghiệm.
	Lời giải
	Chọn C
	B. Tự luận
	Câu 1. (HSG 7 huyện Lập Thạch tỉnh Vĩnh Phúc 2022 - 2023)
	Cho các đa thức:  và . Hãy tìm nghiệm của đa thức .
	Lời giải
	Ta có
	Ta có
	Vậy   là nghiệm của đa thức .
	Câu 2. (HSG 7 huyện Yên Định 2022 - 2023)
	Lời giải
	Câu 3. (HSG 7 Quảng Ninh 2022 - 2023)
	Lời giải
	Ta có:
	Với  ta có:
	Suy ra:  là một nghiệm của đa thức .
	Câu 4. (HSG 7 Đề giao lưu HSG Gia Viễn 2022 - 2023)
	Lời giải
	Lời giải
	Câu 6. (HSG 7 huyện Nghĩa Hành 2021 - 2022)
	Lời giải
	Câu 7. (HSG 7 huyện Chương Mỹ  2021 - 2022)
	Lời giải
	Câu 8. (HSG 7 huyện Cao Lộc 2021 - 2022)
	Lời giải
	Câu 9. (HSG 7 huyện Cửa Lò 2020 - 2021)
	Lời giải
	Câu 10. (HSG 7 huyện Chư Sê, Gia Lai 2020 - 2021)
	Lời giải
	Câu 11. (HSG 7 Trường Phong Đạt_2018-2019)
	Lời giải
	Câu 12. (HSG 7 Trường Thanh Cao_2018-2019)
	Lời giải
	Câu 13. (HSG 7 huyện Thái Thụy 2017 - 2018)
	Lời giải
	Lời giải
	Câu 15. (HSG 7 trường Cao Dương 2016 - 2017)
	Lời giải
	Câu 16. (HSG 7 trường Nguyễn Khuyến 2015 - 2016)
	Lời giải
	Câu 17. (HSG 7 huyện Thanh Oai 2014 - 2015)
	Lời giải
	Câu 18. (HSG 7 trường Tân Ước 2013 - 2014)
	Lời giải
	Lời giải
	Ta có    (*)
	+ Thay  vào (*) ta được . Nên  là một nghiệm của .
	+ Thay  vào (*) ta được , mà  nên . Suy ra  là một nghiệm của .
	Câu 20. (HSG 7 TP Ninh Bình 2022 - 2023)
	Lời giải
	Lời giải
	Lời giải
	Câu 23. (HSG 7 trường Nguyễn Trực 2017- 2018)
	Chứng minh rằng đa thức  không có nghiệm.
	Lời giải
	Lời giải:
	Lời giải:


