Hinh hoc 9 - Chwong 4: H¢ thirc lwvong trong tam gidc vuong — Tw ludn cé loi gidi
CHUONG 4
HE THUC LUQNG TRONG TAM GIAC VUONG

BAI 1
TI SO LUQNG GIAC CUA GOC NHON

Cdnh Diéu

1. Ti s6 lwong gidc ciia géc nhon

Cho géc nhon a(OO <a< 900) . Xét AABC vudngtai 4 6 ABC=a.

Céc ti so lugng gidc cua goc nhon « Cong thuc

Ti s0 gilra canh d61 va canh huyén duoc goi 1a sin ciia goéc « , ki hi€u sina sinoL = =
A .~ A \ A s 1 A 5 ’ , A AB
Ti s0 gitra canh k& va canh huyén dugc goi la cosin cia goc «, ki hiéu cos « cosa = e
Ti s0 gilra canh d6i va canh ké dugc goi la tang cua goc « , ki hiéu tana tano = —
Ti s0 gilra canh k& va canh doi dugc goi la cotang ciia goc « , ki hi€u cota cotoo = ——

Chu y: Vi goc nhon o, ta co:

e O<sina<l; O<cosa<l1

e coto =

tana

2. Ti s6 lwong gic ciia hai géc phu nhau

Pinh li: Néu hai goc phu nhau thi sin goc nay bang cdsin goc kia, tang goc nay bang cotang goc kia.

Hai goc phu nhau 14 hai géc nhon c6 tong bang 90°.
Nhén xét: Véi 0° < <90°, ta co:

e sin(90° —a) =cosa

e c0s(90° — ) =sina

e tan(90° — ) = cot

e cot(90° — ) =tanx

Trang 1




Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai

Cianh Diéu

Bang ti so lwgng giac ciia mot so goc dac biét:

o 30° 45° 60°
sin l Q ﬁ
2 2 2
cos o ﬁ ﬁ l
2 2 2
tan o g 1 \/§
cota \/§ 1 ?

Trang 2
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DANG 1

TINH Ti SO LUQNG GIAC

Vi géc nhon o, ta co:

e O<sina<l; O<cosa <1

e coto=——
tano

sin o

e tan =
cosa
cosa

e cotay =—
sina

e sina+cos’a=1

e tana.cota =1

o l+tan’ o =—
cos’ a

e l+cot’a =

sin’ &

Bai 1. Tim céc ti s6 luong giac con lai cua goc a, biét:
. 3 12 4
a) sina =— b) cosa =— c) tanq =—
5 13 3

Bai 2. Tim gbc nhon a, biét:
a) sina =cosa b) tana =cota

Bai 3. Tinh gia tri ciia cac bicu thirc sau

a) A=4—sin’ 45" +2cos’ 60° —3cot’ 45° b) B =tan45".cos30°.cot 30’
¢) C=cos’ 15" +cos*25° +...+cos* 75° d) D =sin’10" +sin”*20° +...+sin” 80’
BAI TAP REN LUYEN
Bai4. Tinh gia tri cua cac biéu thirc sau

. 0 0 _ 2024 0 . 0 0 0

2) A= sin30" +2cos 45 : 3tan”" 45 b) B= sin30".cos 600.cot 60
cos 60 tan 45
3

Bai 5. Cho « la goc nhon, biét sina = . Tinh cosa; tana; cota

2
Bai 6.
a) Tinh gia tri biéu thic A = cos” 20° 4 cos” 40° 4 cos” 50° 4 cos” 70° .

Trang 3
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b) Rut gon biéu thirc B = sin 35° 4 sin 67° — cos 23° — cos 55°.

Bai 7. Sip xép cac ti sb lugng giac sau theo thir ty ting dan.
a)sin 70",c0s 30, cos 40, sin 51 b) sin 20°,cos 31", cos 47 ,sinl4’.
c)tan 30", cot 34", cot 46, tan 81 d) cot 25 ,tan 65 ,cot 35, tan 75 .

Bai8. Cho tana =2 Tinh A = 22O T C5C

sina — cos «
) + A ’ .y P <R , . . )
Bai 9. Biét tana = 2. Tinh gi4 tri ctia biéu thirc : A = sin’ o + 2sina cosa — 3 cos’ a.

Bai 10. Cho « 14 goc nhon tinh gia tri ctia biéu thirc E = sin® a + 3sin” a.cos’ a + cos’ o

Trang 4
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DANG 2

TINH Ti SO LUQNG GIAC TRONG TAM GIAC VUONG

Bai 1. Cho tam gidc ABC vudng tai C ¢ BC =1,2¢m; AC =0,9¢m . Tinh céc ti s6 lugng giac cta goc
B, tir d6 suy ra ti s lugng giac ctia goc 4.

Bai2. Cho tam gidc ABC c¢6 AB=a~/5,BC=a3,4AC=a\2

a) Chirng minh tam gidc ABC vudng

b) Tinh céc ti s6 lugng gidc cia goc B, tr do suy ra céc ti sO lugng gidc ctia goc 4

BAI TAP REN LUYEN
Bai 3. Cho tam gidc ABC vuodng tai 4 c6 AB=1,6cm; AC =1,2cm . Tinh cac ti s6 lugng giac cia goc
B, tir d6 suy ra ti s6 luong giac cia goc C.
Bai4. Cho tam giac ABC vudngtai 4 c6 AB =60mm; AC =8cm . Tinh céc ti s6 luong giac cia goc B
Tir d6 suy ra ti s6 lugng giac ciia goc C
Bai5. Cho tam giac ABC vuédng tai 4. Hay tinh céc ti s luong giac ciia goc C biét ring cos B =0,6
Bai 6. Cho tam giac ABC vuong tai 4, duong cao AH . Tinh sin B,sin C
a) AB=13cm,BH =5cm
b) BH =3cm,CH = 4cm

Trang 5
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DANG 3

BAI TOAN THU'C TE

Bai 1. Mot ciy cau c6 chiéu cao 6m . D& hai mot budng cau xudng, phai dat thang tre sao cho dau thang
tre dat do cao do, khi do goc cua thang tre voi mat dét 1a bao nhiéu, biét chiéc thang dai 8m (lam tron

dén phut).

Bai 2. Mot cot dén dién 4B cao 6m cO6 bong in trén mat datla AC dai 3,5m. Hay tinh BCA (lam tron

dén phut) ma tia néng mit troi tao voi mat dat

-
A 3,5 C

Bai 3. Tia ning chiéu qua ndc cta tdoa nha hop voi mat dit mot goc « . Cho biét toa nha cao 21m va

bong ctia né trén mit dat dai 15m. Tinh géc « (1am tron dén phit) .

Trang 6
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Bai 4. MGt cai thang dai 6m dugc dat dua vao mot bure tuong sao cho chan thang cach tuong 3m. Tinh

gbc a tao boi thang véi blrc tudng.

Bai 5. Mot may bay dang bay & d6 cao 12km . Khi bay ha canh xuéng mit dat, duong di ciia may bay
tao mot goc nghiéng so voi mit dat. Néu cach san bay 320km may bay bat dau ha canh thi goc nghiéng

13 bao nhiéu (1am tron dén phat)?

Trang 7
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DANG 4

CHUNG MINH DANG THUC

Bai 1. Cho tam gidc ABC vuong tai 4(A4B< AC), C=a <45, duong trung tuyén AM , dudng cao
AH , MA= MB = MC = a . Ching minh rang;

a) sin2¢ =2sina.cosa

b) 1+cos2a =2cos’ &

¢) 1—cos2a =2sin’ «

Bai2. Cho tam gidc nhon ABC hai duong cao AD va BE cit nhau tai H . Biét % = % Ching

minh rang tan B.cotC = 3.

a

Bai 3. Cho tam giac ABC ¢6 BC = a,AC = b, AB = ¢. Chling minh rang: sing < o
C

Bai4. Cho tam giac ABC c¢6 ba goc nhon, BC =a,AC =b,AB =c. Ching minh rang:

a b c
sinA sinB sinC’

Bai 5. Cho AABC vuong tai A, Chiing minh rang: AC _ 2 B .
AB  sinC

Trang 8



Hinh hoc 9 - Chwong 4: H¢ thirc lwong trong tam gidc vuong — Tw ludn cé loi gidi
CHUONG 4
HE THUC LUQNG TRONG TAM GIAC VUONG

BAI 1
TI SO LUQNG GIAC CUA GOC NHON

Canh Diéu

1. Ti s6 lwong gidc ciia géc nhon

Cho géc nhon a(OO <a< 900) . Xét AABC vudngtai 4 6 ABC=a.

Céc ti so lugng gidc cua goc nhon « Cong thuc

Ti s0 gilra canh d61 va canh huyén duoc goi 1a sin ciia goéc « , ki hi€u sina sinoL = =
A .~ A \ A s 1 A 5 ’ , A AB
Ti s0 gitra canh k& va canh huyén dugc goi la cosin cia goc «, ki hiéu cos « cosa = e
Ti s0 gilra canh d6i va canh ké dugc goi la tang cua goc « , ki hiéu tana tano = —
Ti s0 gitra canh k& va canh doi dugc goi la cotang ciia goc « , ki hi€u cota cotoo = ——

Chu y: Vi goc nhon o, ta co:

e O<sina<l; O<cosa<l1

e coto =

tano
2. Ti s6 lwong gic ciia hai géc phu nhau

Hai goc phu nhau 13 hai géc nhon c6 téng bang 90°.

Pinh li: Néu hai goc phu nhau thi sin goc ndy bang cosin goc kia, tang goc nay bang cotang goc kia.

Nhén xét: Véi 0° < <90°, ta co:
e sin(90° —a) =cosa
e c0s(90° — ) =sina
e tan(90° — ) = cot

e cot(90° — ) =tanx

Trang 1
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Cianh Diéu

Béng ti s0 lugng giac ciia mot s6 goc dac biét:

o 30° 45° 60°
sin l Q £
2 2 2
cos o ﬁ Q l
2 2 2
tan o g 1 \/§
cota \/§ 1 ?

Trang 2




Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai
DANG 1

TINH Ti SO LUQNG GIAC

Canh Diéu

Vi géc nhon o, ta co:

e O<sina<l; O<cosa <1

1
e coto=——
tano
sin o
e tan =
cosa
cosa
e cotay =—
sina

e sina+cos’a=1

e tana.cota =1

o l+tan’ o =—
cos’ a

e l+cot’a =

sin’ &

Bai 1. Tim céc ti s0 lugng gidc con lai cua goc a, biét:

. 3 12
a) sina =— b) cosa =— c) tanq =—
5 13 3
Loi giai
a) Ta co:
. 2 ) ) 16 4
sin“ @ +cos” o =1= cos a:2—5:>cosa:§(c0sa>0)
sinad 3
tana = =—
cosa 4
cosa 4
cota =— =—
sina 3
b) Ta co:

2
sina+cos’a=1=>sin’a=1- 12 <:>sin2a=£:>sina=—(sina>0)
3 169 13

sinaa 5
tana = =—
cosa 12
cosa 12
cota =— =—
simna 5

Trang 3
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c¢) Ta co:

) 1 1 4Y 125 , 9 3
lttan"a=—F— ———=1+| - | &©—F—=—cos"a=—=cosa=—(cosa >0)
cos” o cos” o 3 cos” o 5
3
tana.cota =1< cota = =—
tana 4
. 34 4
sin@ =cosatanq ==.—=—
53 5
Bai 2. Tim gbc nhon a, biét:
a) sina =cosa b) tana =cota
Loi giai
a) Ta co:
sina:cosa:sina:sin(%o—a)
Sa=90"-a=a=45°
b) Ta co:
tana=cota:>tana=tan(90°—a)
Sa=90"-a=a=45
Bai 3. Tinh gia trj ctia cac biéu thirc sau
a) A=4-sin” 45" +2cos” 60° —3cot’ 45° b) B =tan45".cos30".cot30’
¢) C=cos’ 15" +cos*25° +...+cos* 75° d) D =sin’10" +sin”20° +...+sin” 80’
Loi giai

a) Ta co:

2 2
A=4—-sin* 45" +2cos’ 60° —3cot’ 45" =4 — %J +2.(%) -3=

b) Ta c6: B = tan45°.c0s30°.cot 30° = 1?@ :%
c) Ta co:

_7

2
C=cos’15° +cos? 25° +...+cos* 75° = (cos2 15° + cos? 750)+...+cos2 45° :1+1+1+(%J =
d) Ta co:

D =sin*10° +sin®20° +...+sin>80° = (sin2 10° + cos’ 10°)+...+(sin2 40° + cos> 40°) —1+1+1+1=4

Trang 4
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Canh Diéu

BAI TAP REN LUYEN
Bai4. Tinh gia tri cua cac biéu thirc sau
: 0 0 2024 0 : (1] 0 0
2) A= sin30" +2cos 45 : 3tan”" 45 b) B= sin 30 .cos60o.cot 60
cos 60 tan 45

Bai 5. Cho « la goc nhon, biét sin o = 73 Tinh cosa; tana; cota
Bai 6.
a) Tinh gia trj biéu thirc A = cos® 20° + cos” 40° + cos’ 50° 4 cos® 70°.
b) Riit gon biéu thirc B = sin 35° 4 sin 67° — cos23° — cos 55° .
Bai 7. Sip xép cac ti sd lugng giac sau theo thir ty ting dan.
a)sin 700, cos 300, cos 400, sin51’ b) sin 200, cos 310, cos 470, sin14’.
c)tan 30", cot 34", cot 46, tan 81 d) cot 25", tan 65 ,cot 35, tan 75 .

Bai8. Cho tana =2, Tinh A = 22O T C5C

sin v — cos «

Bai 9. Biét tana = 2. Tinh gia tri cua biéu thirc : A = sin® o 4 2sin a cos a — 3 cos” a.

Bai 10. Cho « 14 goc nhon tinh gia tri ctia biéu thirc E = sin® o + 3sin”® av. cos® o + cos® av

Trang 5
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DANG 2

TINH Ti SO LUQONG GIAC TRONG TAM GIAC VUONG

Bai 1. Cho tam gidc ABC vudng tai C c¢6 BC =1,2¢m; AC =0,9¢m . Tinh céc ti s6 luong gidc cta goc

B, tir 46 suy ra ti s6 luong giac ciia goc A4 .

Loi gidi
A
0,9
|| .
C 1,2 B
tam gidc ABC vudng tai C nén theo Pythagone ta c6: AB* = AC* + BC’ = % = AB :%
Ta co:
sinB=AC_3
AB 5
cosB = BC = 4
AB 5
tan B = AC = 3
CB 4
cotB = E = i
AC 3

Do A+ B =90° nén:

sinA:cosB:i
5
cosA:sinB:é
5
tanA:cotB:i
3
3
cotA=tan B=—
4

Bai 2. Cho tam gidc ABC c6 AB = a«/g,BC = a«/g,AC = aﬁ
a) Chung minh tam giac ABC vuodng
b) Tinh cac ti s6 lwong giac cua goc B, tir d6 suy ra cdc ti sd lugng giac ciia goc A4

Loi giai

Trang 6
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A

a) ta co:
AB* =5a*
AC* + BC* =3a* +2a* =54°

= AB* = AC* + BC* = AABC vudng tai C (dinh ly Pythagone dao).

b) Ta co:
. AC a2 6

simB=—-= =—
AB a5 5
BC a\/g \/E

cosB = = =
AB a5 5
AC a2 6

tanB="— = Al
CB a3 3
BC a\/§ \/8

cotB=——= =—
AC a2 2

Do;l+§ =90° nén:

sinA=cosB=£
5
cosA:sinBzﬁ
5
tanAzcothﬁ
2
cotA:tanB:?

BAI TAP REN LUYEN
Bai 3. Cho tam gidc ABC vuong tai 4 c6 AB=1,6cm; AC =1,2cm . Tinh céc ti $6 lugng gidc cua goc
B, tir d6 suy ra ti s6 lugng giac cta goc C.

Loi gidi

Trang 7
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C

Ta co: sinB:E;cosB:i;tanB:E;coth—
5 5 4 3

:>sinC:i;cosC:z;tanC:i;cotC:i
5 5 3 4

Bai4. Cho tam giac ABC vudngtai 4 c6 AB=60mm; AC =8cm . Tinh céc ti s6 luong giac cia goc B

Tur d6 suy ra ti s0 lugng giac cua goc C

Loi giai
A
6 8
B C
Ta co: sinB=—=—,cosB=£=§,tanB=§=i;cotB=3
10 5 6 3 4
3 4
:>smC:—,cosB:—,tanB:Z;cotB:g.

Bai5. Cho tam giac ABC vuédng tai 4. Hay tinh céc ti sb luong giac ciia goc C biét ring cos B =0,6
Loi giai

A

™

C

Ta co: sin° B+cos’ B=1=sin’ B+0,6° =1 =sin° B=0,64 = sin B =0,8

sinB 0,8 4
tan B = = =—
cosB 0,6 3
cot B = c9sB _ 0,6 :é
simnB 0,8 4

D06+ZA3 =90° nén:
sinC=cosB=0,6

Trang 8
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cosC=sinB=0,8

tanC =cotB =

Wl |w

cotC=tan B =
Bai 6. Cho tam giac ABC vuong tai 4, duong cao AH . Tinh sin B,sin C

a) AB=13cm,BH =5cm

b) BH =3cm,CH =4cm
Loi giai

B H C

a) Taco: AB=13cm,BH =5cm = AH = BC = sin B,sinC
b) Tacé: BH =3cm,CH =4cm = AH = AB, AC = sin B,sinC

Trang 9



Cianh Diéu

Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai

DANG 3

BAI TOAN THU'C TE

Bai 1. Mot ciy cau c6 chiéu cao 6m . D& hai mot budng cau xudng, phai dat thang tre sao cho dau thang
tre dat do cao do, khi d6 goc cua thang tre v&i mat dét 1a bao nhiéu, biét chiéc thang dai 8m (lam tron

dén phit).

Loi giai
C
8m 6m
-
B~ A
Xét AABC vuong tai A4, ta co:
) AC 6 3 ,
sin B=——=—=— (ti sO luogng giac cua goc nhon
BC 4( ong g g on)
= B~48'35

Vay goc giita thang tre voi mat dat 1a 48°35 .
Bai 2. Mot cot dén dién 4B cao 6m c6 bong in trén mat datla AC dai 3,5m. Hay tinh BCA (lam tron

dén phut) ma tia néng mit troi tao voi mat dat

Trang 10
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gn

3,5 C

Loi giai

-
A 3,5 C
Ap dung hé thirc giira canh va goc trong tam gidc vudng ABC, ta co:
tanC=48_ 0 _ 15915

AC 5

b

Bai 3. Tia ning chiéu qua ndc cta toa nha hop véi mit dat mot goc o . Cho biét toa nha cao 21m va

bong ciia nd trén miat dat dai 15m. Tinh goc o (Iam tron dén phuat) .
11nn

LI
LU IS
UL

1

LI
LI IS
1N

Trang 11
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Ap dung h¢ thuc gitra canh va goc trong tam giac vuong ABC , ta co:

anB=2C 21 & 54008
CB 15

Bai 4. MJot cai thang dai 6m dugc dat dua vao mot bure tudong sao cho chan thang cach tuong 3m. Tinh

géc a tao boi thang véi blrc tudng.

Loi giai
Ap dung hé thirc giira canh va goc trong tam gidc vudng ABC, ta co:
sinl§=%=%=%:>l§=30°
Bai 5. Mot may bay dang bay & d6 cao 12km . Khi bay ha canh xuéng mit dat, duong di ciia may bay
tao mot goc nghiéng so voi mit dat. Néu cach san bay 320km may bay bat dau ha canh thi goc nghiéng

13 bao nhiéu (1am tron dén phat)?

Loi giai:

320km 12km

—
B~ A

Ap dung hé thirc giira canh va goc trong tam giac vudng ABC, ta co:

. AC 12 3
smB=—=——-=—

BC 320 80
— B~279

Vay goc nghiéng 1a 29 .

Trang 12
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DANG 4

CHUNG MINH DANG THUC

Bai 1. Cho tam gidc ABC vuong tai 4(A4B< AC), C=a <45, duong trung tuyén AM , dudng cao
AH , MA=MB = MC = a . Ching minh rang:

a) sin2¢ =2sina.cosa

b) 1+cos2a =2cos’ &

¢) 1—cos2a =2sin’ «

Loi giai
B
H
M

A C

a) Ta co: AMH = 2a;
) AH 24AH 2A4AH AB.AC .
sin2¢ = = = =2. -—=2.sina.cosa
AM 2AM  BC BC

HM_HC_2HC_2AC2

b) 1+cos2a =1+ = = =2."—=2.c08’«a
AM AM  BC BC
2
c) l—cos2q =1- M HB _2HB _, A82 =2.sin*a

AM AM BC ~BC

Bai2. Cho tam giac nhon ABC hai duong cao AD va BE cit nhau tai H . Biét % = % Ching

minh rang tan B.cotC = 3.

Loi giai
A
E
L C
B D

Trang 13



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

AD AD AD?

Tacod: tan B = ——;tan(C = — = tan B.tan(C = (D)
BD CD BD.CD
HBD = CAD (cung phu véi ZC\B); HDB = ADC = 90°.
Do ddé ABDH ~ AADC (g.g), suy ra bH = @, dodo BD.DC = DH.AD (2).
DC AD
AD? AD
Tu (1) va (2) suy ra tan B.tan C = = 3).
(1) va (2) suy DHAD DH()
Theo gia thiét HD _1 suy ra HD = L hay HD = l, suyra AD = 3HD.
AH 2 AH+HD 2+1 AD 3
Thay vao (3) ta dugc: tan B.tanC' = 34D =3.
DH
Bai 3. Cho tam giac ABC ¢6 BC = a,AC = b, AB = ¢. Chling minh rang: sin% < bi .
c
Loi giai
A
1
B C
D

V¢ duong phan giac AD cua tam giac ABC'.

Theo tinh chit dudng phan giac cua tam giac ta co BD = %
N BD BD+DC  BC
AB  AB+AC AB+AC’
Vay BD S
AB b+c

V& BI L AD(I € AD), suyra BI < BD.AIAB ¢6 AIB = 90",

do do sin@ = ﬂ;hay simé <
AB

b+c
Bai4. Cho tam gidfc ABC c¢6 ba goc nhon, BC =a,AC =b,AB =c. Chimg minh rang:

a b c

sinA sinB sinC

Loi giai

Trang 14
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A
B H
AH
Ve AH 1 BC,H € BC;vitrong AHAB céb H = 90" nén sin B = 15’
vitrong AHAC co H = 90" nén s1n6’ = Al .
AC
D0d681n3:£:ﬁ=> b c
sinC AB ¢ sinB smC
b

, . , a
Ching minh tuong tu ta c6 — = — .
sinA sinB

Véya—b—c

sinA sinB sinC

Bai 5. Cho AABC vudng tai A, Chimg minh ring: AC _2n B .
A sinC'

Trang 15
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BAI 2

MOT SO HE THUC VE CANH VA GOC TRONG TAM GIAC VUONG

1. Tinh canh géc vuong theo canh huyeén va ti s0 lwgng giac cia goc nhon
DPinh li: Trong tam gidc vudng, moi canh goc vudng bang canh huyen nhan vai sin cua goc doi hodc nhan

v6i cosin goc ké.

Cho AABC vuong tai 4, ta co:
e AC=BC.sinB =BC.cosC

e AB=BC.sinC=BC.cosB

2. Tinh canh goc vuéng theo canh géc vuong con lai va ti so lwgng giac ctia géc nhon
Dinh li: Trong tam gidc vuong, moi canh géc vudng bang canh géc vudng kia nhan vai tang cuia goc doi

hodc nhan cotang véi goc ke.

-

Cho AABC vuong tai 4, ta co:
e AC = AB.tan B= AB.cotC

e AB=AC.tanC = AC.cot B

Trang 1
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DANG 1

GIAI TAM GIAC

Phwong phap: Dé giai tam gidc vudng ta ding hé thirc giita canh va cac goc trong tam giac vudng
Cho AABC vuongtai 4 ¢c6 BC=a,AC=b,AB=c
eb=a.sinB=a.cosC
ec=a.sinC=a.cos B G

eh=c.tanB =c.cotC

ec=bh.tanC=b.cotB
Chu y: Céc bai toan vé giai tam giac vuong bao gom:
+ Giai tam giac vuong khi biét d6 dai 1 canh va sé do 1 goc nhon

+ Giai tam giac vudng khi biét 4o dai 2 canh

Bai 1. Giai tam giac ABC vudng tai A, biét AC = 10 cm, goc C bang 30°.
Bai 2. Giai tam gidc ABC vudng tai A, biét AB = 3cm, goc C bang 30°

BAI TAP REN LUYEN
Bai 3. Gidi tam gidc 4BC vuong tai 4. Cho biét AB =14cm,C =30°
Bai4. Giai tam giac ABC vudng tai B. Cho biét AC = 15cm,;1 =52° (lam tron két qua dén chir s6
thap phan thir nhat).
Bai 5. Giai tam gidc ABC vudng tai A. Cho biét 4B =72cm, AC =11cm (canh 1am tron dén chit sb
thap phan thir hai, goc 1am tron dén chit s6 thap phan thir hai, goc lam tron dén do).
Bai 6. Cho tam gidc AABC vudng tai 4. Goi BC =a,AC =b, AB =c. Giai AABC, biét:
a)c:3,80m;ZA3:510 b) a=llcm,6=600
Bai 7. Cho tam giac ABC vudngtai A, c6 BC =a, AC =b, AB = c. Hiy giai tam gidc ABC, biét:
a) b=5,4cm;C =30 b) ¢ =10cm; C = 45°
Bai 8. Cho tam giac ABC vudng tai 4,co6 BC =a, AC =b, AB = c. Hay giai tam giac ABC, biét:
a) a=15cm,b=10cm b) b=12cm,c=Tcm
Bai 9. Giai tam gisc MNP c6 N =70%P =38, dudng cao MI =8cm . Dién tich AMNP bing? (Iam
tron két qua dén chir s thap phan thir hai).
Bai 10. Giai tam giac ABC c6 AB=12cm, AC =12cm,BC =20cm. Tinh cac goc clua tam giac ABC

(lam tron dén do).

Trang 2
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DANG 2

TINH CANH, GOC VA DIEN TiCH TAM GIAC

Phwong phap

Lam xudt hién tam giac vudéng dé ap dung cac hé thirc trén bang cach ké thém duong cao.

Bai 1. Cho tam giac 4ABC vudngtai 4 c6 AC = 12cm,lA3 =60° . Hay tinh 6’, AB,BC va dién tich tam
giac ABC.
Bai 2. Cho tam giac ABC vudngtai 4. Biét AB=3 cm, BC=3cm .

a) Tinh dg dai canh AC.

b) Tinh sin 4 va cosB?
Bai 3. Cho tam giac ABC vudng tai Acd6 AB =4cm,BC =5cm. Tinh d9 dai canh AC va sin C
Bai 4. Cho tam gidc ABC, trong do BC =16 cm, ABC = 45°; ACB =30°. Goi N la chan duong vuong
goc ké tir A dén canh BC.

a. Hiy tinh doan thang AN.

b. Hay tinh canh AC.

(Lam tron dén s thap phan thu hai)

Bai5. Cho tam gidc ABC c¢6 AB—=16,AC = 14 va B — 60".

a) Tinh d6 dai canh BC

b) Tinh dién tich tam giac ABC'.
Bai 6. Trong mot tam gidc vudng, dudng cao tmg v4i canh huyén chia tam giac thanh hai phan c6 dién
tich bang 54cm?® va 96cm?. Do dai canh huyén bing

A. 27 cm. B. 48 cm. C. 25cm. D. 21 cm.

BAI TAP REN LUYEN

Bai7. Cho tam giac ABC vudng tai A4.Biét 4B =30cm, B= a,tana = % Tinh BC, AC

. . . 5 . A 1as 2 \
Bai 8. Cho tam gidc ABC vuong tai 4, AB=5cm, cotB :§. Tinh d¢ dai cac doan thang AC va BC

Bai9. Cho tam gidc AABC c6 B=38",C=30°, BC=1lcm.Goi N la chan dudng vudng goc ha tir A
xudng canh BC . Hay tinh.

a) b6 dai doan thfmg AN .

b) Po dai doan thang.

Trang 3
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Bai 10. Cho tam giac AABC c6 BC =11cm, B= 38°, C=30". Goi N la chan duong vudng goc ha tr 4
xudng canh BC . Hiy tinh
a) Do dai doan thing AN
b) BJ dai canh 4C
c¢) Tinh dién tich tam gidc 4ABC
Bai 11. Cho tam gidc ABC co B= 60°, C= 50°, AC =35cm . Tinh dién tich tam giac ABC
Bai 12. Cho tir gidc ABCD, ¢6: A=D =90°,C =40° AB = 4cm, AD = 3cm.S 1y, = ?
Bai 13. Cho tam giac ABC, dudng cao AH(H € BC) , B= 42°, AB =12cm, BC =22cm. Tinh cac canh
va cac goc cua tam gidc ABC.
Bai 14. Cho tam gidc ABC vuodng tai 4,c6 AC = 150m,§ =50°. Hay tinh d¢ dai
a) AB,AC
b) phan giac CD

Bai 15. Cho tam gidc ABC, duong cao AH = 5(cm) , B= 70°, C =35" . Tinh céc canh cua AABC

Bai 16. Cho hinh binh hanh 4BCD, c6: A= 45°, AB = BD =18(cm)
a) Tinh 4B
b) Tinh S ;.

Bai 17. Cho tit gidc ABCD ¢ A=D=90°;C =30° 4B =4cm, AD =3cm. Tinh S .,

Bai 18. Cho tam giac ABC vudng tai A, biét 4B = 2lcm,6 =40°. Tinh d9 dai duong phan gidc BD
cua @ , v6i D nam trén canh AC

Bai 19. Cho hinh thang 4ABCD sao cho AB:AD:IOc’m,BC:14cm,:4:1200, BC vudng goc véi
duong chéo BD. Tinh chu vi cia 4BCD

Bii 20. Hinh v& cho biét A4BC 14 tam gidc du canh 8cm va AMB =42°. Tinh AM (lam tron két qua
dén chir s6 thap phan th hai)

Bai 21. Véi hinh vé da cho. Tinh dién tich tam gidc OMN (lam tron két qua dén chir s6 hang don vi)

o

9cm

[ 60° 38°
P M N

Bai 22. Cho AABC cantai 4 co A= 30°, duong trung tuyén BM . Tinh sb do CBM (1am tron két qua
dén do)

Trang 4



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

Bai 23. Cho tam gidc ABC vuong tai 4, c6: AB=10cm, AC =15cm

a. Tinh géc B

b. Phén giac trong ctia goc B cit AC tai I. Tinh AI

c. V& AH vubdng goéc voi Bl tai H. Tinh AH

Bai 24. Cho tam gidc ABC vudng tai 4, goc C =30°, BC =10cm

a. Tinh 4B, AC

b. Ké tir 4 cac duong thang AM, AN lan luot vudng goc voi cac dudng phan gidc trong va ngoai cia
goc B . Ching minh MN = 4B

c. Chimg minh cic tam gidc MAB va ABC dong dang. Tim ti s6 dong dang.

Trang 5
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BAI 2

MOT SO HE THUC VE CANH VA GOC TRONG TAM GIAC VUONG

1. Tinh canh géc vuong theo canh huyeén va ti s0 lwgng giac cia goc nhon
DPinh li: Trong tam gidc vudng, moi canh goc vudng bang canh huyen nhan vai sin cua goc doi hodc nhan

v6i cosin goc ké.

Cho AABC vuong tai 4, ta co:
e AC=BC.sinB =BC.cosC

e AB=BC.sinC=BC.cosB

2. Tinh canh goc vuéng theo canh géc vuong con lai va ti so lwgng giac ctia géc nhon
Dinh li: Trong tam gidc vuong, moi canh géc vudng bang canh goc vudng kia nhan vai tang cia goc doi

hodc nhan cotang véi goc ke.

-

Cho AABC vuong tai 4, ta co:
e AC = AB.tan B= AB.cotC

e AB=AC.tanC = AC.cot B

Trang 1



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

DANG 1

GIAI TAM GIAC

Phwong phap: Dé giai tam gidc vudng ta ding hé thirc giita canh va cac goc trong tam giac vudng
Cho AABC vuongtai 4 ¢c6 BC=a,AC=b,AB=c
eb=a.sinB=a.cosC
ec=a.sinC=a.cos B G

eh=c.tanB =c.cotC

ec=b.tanC=b.cot B
Chu y: Céc bai toan vé giai tam giac vuong bao gom:

+ Giai tam giac vuong khi biét d6 dai 1 canh va sé do 1 goc nhon

+ Giai tam giac vudng khi biét 4o dai 2 canh

Bai 1. Giai tam giac ABC vudng tai A, biét AC = 10 cm, goc C bang 30°.

Loi giai
A
&

10 cm

Ta c6: B=60° (do phu goc C)

AB = AC.tanC = 10 .tan30° = 105/5 cm

s AC _ 10 0zzoﬁcm
cosC cos30 3

Bai 2. Giai tam gidc ABC vudng tai A, biét AB = 3cm, goc C bang 30°

Loi giai
A

3cm

+ B=60" (do phu goc C)
+ AC=AB.tanB = 3.tan60° = 3+/3 (cm)

Trang 2
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+ Ap dung hé thirc vé canh va gbc trong tam giic vudng ta co:

AB 3
sinC  sin30°

sinC:£:>BC=
BC

BAI TAP REN LUYEN
Bai3. Giai tam gidc 4BC vudngtai A.Cho biét 4B =14cm,C = 30"

Loi giai

jos]

14

30°
A C

Ta cd ABC vudng tai A= B+C=90"
Ma C=30" = B =60"

+ AC = AB.tan B =14.tan 60° = AC =143 (cm)

A~ AB
+ cosB=£:>BC=A—BA=—=28(cm)
BC cosB 0,5

Vay B=60;4C =143 (cm); BC = 28(cm)
Bai4. Giai tam giac ABC vudng tai B. Cho biét AC = 15cm,;1 =52° (lam tron két qua dén chir s6

thap phan thir nhat).

Loi gidi

52°
15¢m

1
B

Ta cd ABC vudng tai B=> A+ C =90°

Ma A=52° = C =38

+ AB = AC.sinC =15.5in38° ~ 9, 2cm

+ BC = AC.sin A=15.5in52° ~11,8¢cm

Bai 5. Giai tam gidc 4BC vuodng tai 4. Cho biét 4B =7+2cm, AC =11cm (canh lam tron dén chir s6

thap phan thi hai, goc lam tron dén chir s thap phan thi hai, goc lam tron dén do).

Trang 3
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Loi gidi

72
-
A

11 C

Ta co: tan§=£=L:1,1145:>lA?:480
AB 72

Lai c6: B+C=90" = C =42°
7 2
Ap dung dinh li Pythagore vao tam gidc vuong ABC ,tacod: BC* = AB* + AC* = (7\/5) +11 =219

= BC =219 z14,80(cm).

Bai 6. Cho tam giac AABC vuong tai 4. Goi BC=a,AC=b,AB =c. Giai AABC, biét:

a) ¢ =3,8cm;B=51" b) a=11cm,C = 60"
Loi gidi
A
. b
B a C

a) Xét tam gidc AABC vudng tai 4.
Ap dung hé thirc gitra canh va goc trong tam giac vudng, ta co:

(:OSIPA3:£<:>COSSI0 ZE:BC:6cm;AC:4,6cm
BC BC

b) Ta co: C=60° = B=30° = AB = sin60°.11=8,6¢cm; AC = 4,3cm
Bai 7. Cho tam giac ABC vudng tai A, c6 BC =a, AC =b, AB = c. Hay giai tam giac ABC, biét:
a) b=5,4cm;C =30° b) ¢ =10cm;C = 45°

Loi giai

Trang 4
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A

B a C
r .y A . ’ o AB 0 AB ~
a) Xét tam gidc ABC vudng tai 4, co: tanC = T = tan30” = vy = AB=BC=B

b) Xét tam gidc ABC vudng tai A4, co: tanC = j_fj = tan45’ = AiC — AC= AB= B

Bai 8. Cho tam gidc 4BC vuédngtai A4,c6 BC =a, AC =b, AB = c. Hiy giai tam giac ABC, biét:
a) a=15cm,b=10cm b) b=12cm,c =Tcm
Loi giai

A

B a C

a) Dung dinh ly Pythagore tinh dugc 48 = B=C
b) Dung dinh ly Pythagore tinh dugc BC = B=C
Bai 9. Giai tam gisc MNP c6 N =70%P =38, dudng cao MI =8cm . Dién tich AMNP bing? (Iam
tron két qua dén chir s thap phan thir hai).
Loi giai

M

700 [ 38°
N I P

Ta c6: NI = MI.cot N =8.cot 70° = 2,91(cm)

+ PI = MI.cot P=8.cot 38" = 8.L8 =10,26(cm)

2

= NP = NI +IP=2,91+10,26 =13,17 (cm)

Trang 5
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S %.8.13,17 =52,68(cm’)

Bai 10. Giai tam giac ABC ¢6 AB=12cm, AC =12cm,BC =20cm. Tinh cac goc clia tam giac ABC

(1am tron dén do).

Loi giai

B

0
12
-
A 16 C
| AB* + AC* =12° +16° =400 , ) ) N ,
Ta co = AB” + AC" = BC* = AABC vudng tai 4 (Pythagore dao)
BC? =20% =400
—sind=AC 16 g Bosy
BC 20

Taco: C=90°—B=90"—53° =37°.

Trang 6
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DANG 2

TINH CANH, GOC VA DIEN TiCH TAM GIAC

Phuong phap

Lam xuat hién tam gidc vudng dé ap dung cac hé thirc trén bang cach ké thém duong cao.

Bai 1. Cho tam gidc ABC vudng tai A c6 AC =12cm, B =60° . Hiy tinh C, AB, BC va dién tich tam
giac ABC.

Loi giai

C

12 em

A B
Vi AABCvuéng tai 4 nén A=90"= B+C=90" - C =90° — B=90" —60° = 30"

AB = AC.cot B=12.cot60° = 12.? =43 ~6,9(cm)

BC? = AC* + AB> =12 +(4\6)2 =192
— BC =+/192 =83 ~13,9(cm)
Dién tich tam gidc ABC':

S :%AB.AC :%.4\/3.12 = 244/3 ~ 41,6(cm?)

Bai 2. Cho tam gidc ABC vudngtai 4.Biét AB=3 cm, BC=3cm .
a) Tinh d¢ dai canh AC.
b) Tinh sin 4 va cosB?

Loi giai

Trang 7
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C

a) Tinh d¢ dai canh AC.
Tam gidc ABC vuong tai A, Ap dung dinh 1i Pythagore, ta co:

BC? = AB* + AC?

— AC? = BC? - 4B

— AC? =5%_3%
= AC* =16
= AC=4(cm).

b) Tinh sin 4 va cosB?
Tam gidc ABC vudng tai 4, Ap dung ti s6 lugng giac ctia goc nhon trong tam giac vudng, ta co:

. AC 4 AB 3
snAd=—=—; cosA=—==.
BC 5 BC 5

Bai 3. Cho tam giac ABC vudng tai Acd6 AB =4cm,BC =5cm. Tinh d9 dai canh AC va sinC
Loi giai
A

4cm

B~ Scm
Ap dung dinh 1y Pytago trong tam giac vuéng ABCta co :
AB* + AC* =BC* = 4> + AC* =5 = AC =3(cm)

. e A . AB 4
Xét tam giac vudong ABCcod: sinC=——=—
BC 5

) 4
Vay AC =3cm,sinC = g

Bai4. Cho tam gisc ABC, trong d6 BC = 16 cm, ABC =45°; ACB =30°. Goi N 14 chan dudng vudng
goc ké tir A dén canh BC.
a. Hiy tinh doan thang AN.
b. Hay tinh canh AC.
(Lam tron dén s thap phan thu hai)

Loi giai

Trang 8
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K

B

a. T B ké BK vuong goc voi AC tai K
ta c6 BK = BC.sinC = 16.sin30° = 8cm
/KBA =15°

BK 8

B= = - ~38,28cm
cosKBA cosl5S

. . AB
Tam giac ANB vudng can tai N nén AN =—=~5,86cm

NG

AN.BC

b) AN.BC=BK.AC=28a8c = AC = =11,72cm

Bai5. Cho tam gidc ABC c6 AB = 16,AC = 14 va B = 60",
a) Tinh d6 dai canh BC
b) Tinh dién tich tam giac ABC'.

Loi giai

a) Ké duong cao AH .
Xét tam giac vuong ABH , ta co:

BH = AB.cos B = AB.cos60’ = 16.% =38

V3

AH = AB.sin B = AB.sin60° = 16 = 83

Ap dung dinh ly Pythagore vao tam giac vuéng AHC ta co:

Trang 9
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2
H02:ACQ—AH2:14Z—(8\/§) _196-192 = 4 = HC = 2.
Suyra BC'=CH + HB =2+ 8 =10.

by S, = %BC.AH - %.10.8\/5 = 40V3 (dvdt)

ABC

Bai 6. Trong mot tam gidc vudng, duong cao ing véi canh huyén chia tam giac thanh hai phan c6 dién

tich bang 54cm® va 96cm?. D¢ dai canh huyén bang

A. 27 cm. B. 48 cm. C. 25cm. D. 21 cm.
Loi giai
Chon C
A
B H C
Taco S-S 0y =54.96 & %-AHZ.BH.CH =54.96 < AH" =4.54.96=12" < AH =12.
. 2. 2(54+96
Lai c6 SABC:lAH.BCQBC: Susc _ ( ):25 (cm).
2 AH 12
BAI TAP REN LUYEN

~

) R . A 5
Bai 7. Cho tam gidc ABC vuodng tai 4. Biét AB=30cm, B=a,tana = E . Tinh BC,AC

Loi giai
A
30
B C
Ta co:
ﬁza,tana:izﬂzizﬂzi:AC:@:R,S = BC
12 AB 12 30 12 2

. . . 5 . A 1as 2 \
Bai 8. Cho tam gidc ABC vuong tai 4, AB=5cm, cotB :§. Tinh d¢ dai cac doan thang AC va BC

Loi giai

Trang 10
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A

Ap dung ti s& cotB trong tam giac vudng ABC va dinh 1y pythagore ta tinh dugc
AC =8cm,BC = \/@cm

Bai 9. Cho tam giac AABC cé B= 38°, C= 30°, BC=11cm. Goi N la chan dudng vudng goc ha tir 4
xudng canh BC . Hay tinh.

a) Do dai doan thiang AN .

b) Do dai doan thang.

Loi giai

>

38° 30°

a) Cach 1: Str dung céc ti s6 luong gidc trong cac tam giac vudng NAB va NAC, ta co:
BN.tan B= NC.tanC
Chuy: BN+ NC =BC = BN ~4,67cm; AN = 3,65cm
Cach2: Goiy:Ké CH L AB=H
AN

b) Xét tam gidc ANC vuong, c6 AC =
sinC

= AC ~7,3cm

Bai 10. Cho tam gidc AABC c¢6 BC =1lcm, B= 380,6 =30°. Goi N 1a chan duong vudng goc ha tr 4
xudng canh BC . Hay tinh

a) Do dai doan thang AN

b) B§ dai canh 4AC

c¢) Tinh dién tich tam giac 4BC

Loi giai

Trang 11
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H
A

Ké BH L AC = ABHC vuéng tai H = HBC = 60°; HBA = 60° —38° = 22°
1

Do d6 BH :%BC :E.l 1=5,5(cm) (trong tam gidc vudng canh déi dién véi goc 30° bing nira canh

huyén)
a) Tam gidc BHA vudng tai H, canh huyén BA va canh BH=5,5cm ké

B=22" = cos22" =2 o qp =2 15,932 (cm)
AB cos22

Ké 4N 1 BC

. . oo . . AN
Trong tam giac vudng ABN vudngtai N c6 AN ddi dién vé6i goc 38° nén sin38° :E

= AN = AB.sin38" =5,932.5in38" ~ 3,652 (cm)

AN 3,652
sin 30° 0,5

b) Tam gidc ANC vudng tai N,C=30° = AC = =7,304(cm)

c) Taco: S, = %AN.BC = %.3, 652.11=20,086(cm’).
Bai 11. Cho tam gidc 4BC co6 B= 60°, (A? =50°, AC =35¢m . Tinh dién tich tam giac ABC
Loi giai

A

60° 50°

Xét tam gide ABC,co: A+B+C =180 "= A=70"
V& dudng cao AH (H € BC)

Ta co: sinC = i—]é = AH =sin C.AC =sin50°.4C = 26,8(cm)

AB = ?6’80 =38,5(cm)
sin 60

Xét tam gidc ABH vudng tai H, c6: BH =15,8(cm) = CH =22,7(cm) = BC = 38,5(cm)

sin B = 26,8 =

v6i

Trang 12



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

S e = %.BC.AH = %.26, 8.38,5=510(cm’)

Bai 12. Cho tir gidc ABCD, co: A=D=90°,C =40" 4B = 4cm, AD =3cm.S ., =7

Loi gidi
A 4 B

[ ]
3

] [] 30°

D H C

Ké BH 1L CD(H €CD), ta co t gidc ABHD 1a hinh chir nhat (tr giac ¢6 3 goc vudng)
= BH =3cm,DH =4cm

Xét tam giac BHC vuong tai H, co: tan C =tan40° = BH = HC = 3
HC 0,839

=3,58(cm)

s - (AB+ gD).AD _(4+ 72,58).3 17,37(em?)

Bai 13. Cho tam gidc ABC, dudng cao AH (H € BC), B=42°, AB =12¢m, BC = 22¢m. Tinh cac canh

va cac goc cua tam giac ABC.

Loi giai
A
1f 2
12
422 ]
B ~._H -~ C
22

Xét tam giac ABH vudng tai H ,co: B=42" = A =48’

Ap dung hé thirc giita canh va goc trong tam giac vudng, ta c6: AH = AB.sin B=12.5in42° =8cm
BH = AB.cosB =8,916(cm) = HC =13(cm)

Ta lai c6: tanaz%: 0,614 = C=31°30"= A, =58°30' = BAC =106"30'

AH = AC.sin C = AC =2 _15.350(cm)

sinC

Bai 14. Cho tam gidc ABC vuodng tai 4,c6 AC = 150m,)§ =50°. Hay tinh d¢ dai
a) AB,AC
b) phan giac CD
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Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

Loi gidi

500
B a C

a) Tam gidc ABC vudng & A, theo hé thirc luong vé canh va goc trong tam giac vudng, ta cé:
AB = AC.cot B =15.cot50° ~ 15.0,8391 = 12,59(cm)

AC 15 15

AC=BC.sinB= BC=-——=—"_
sinB sin50 0,7660

Q

z19,58(cm)

b) Tam gidc ABC vudng & A nén: B+C=90"= C=90"—B = 40"

O =L 400 220"
27 2

ACD=1

CD 1la tia phan giac cua (A?, taco: ACD =

Trong tam giac vuéng ACD vudng tai A, theo hé thic lugng vé canh va goc ta co:

AC =CD.cos ACD.cos20° = CD=—2¢ =1 15 96(cm).

cos20° 0,9397

Bai 15. Cho tam gidc ABC, dudong cao AH = 5(cm) , B= 70°, C =35" . Tinh céc canh cia AABC

Loi giai
A
5
35° [] 70°
C H B

< . . - AH 5

Tam giac AHB vudng tai H > AH = AB.SmB = AB=——==—""—~ 5,32(cm)
sinB sin70

< . . i AH 5

Tam giac AHC vudngtat H = AH = AC.sinC = AC =——== ~ 8,72(cm)

sinC sin 350

Ta lai c6: BH = AH.cot B = AH.cot 70° ~5.0,3640 ~ 1,82 (cm)
CH = AH .cotC = AH.cot35° ~5.1,4281 ~ 7,14(cm)

Vay BC =BH + HC =1,82+7,14=8,96(cm)

Trang 14



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

Bai 16. Cho hinh binh hanh ABCD, ¢6: A =45, AB = BD =18(cm)
a) Tinh 4B
b) Tinh S ;.

Loi gidi

45° B
A H D

a) Xét tam gidc ABD,c6 AB = AD nén tam gidc ABD cén tai B
Ké BH 1 AD = H 1a trung diém cia 4D

Xét tam giac AHB vudng tai H . Ap dung hé thic lién hé giita canh va goc trong tam giac vudng ta co:

BH = AB.sin A =45" =92 (cm)
— AD =2AH =182(cm)

AH = AB.cos A = 9x/§(cm)
b) S, =28 5p = 2%.AD.BH =342(cm”)

Bai 17. Cho tir gidc ABCD ¢6 A =D =90";C =30° AB = 4cm, AD =3cm. Tinh S ..,

Loi gidi
A 4cm B
3cm
u u 30
D H C

-Ké BH LCD=H

- Chu y dién tich da gisic ABCD bang tong dién tich hai da giac ABHD va BHC

Bai 18. Cho tam giac ABC vudng tai A, biét 4B = 21cm,6 =40°. Tinh d9 dai duong phan gidc BD
ctia ABC , v6i D nam trén canh AC

Loi giai
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Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

A 21 B

ABD =25". Ap dung ti s6 lugng giac trong tam giac vuéng ABD ta co:
21
cos25°

Bai 19. Cho hinh thang 4BCD sao cho AB=AD=IOCm,BC=14cm,2 =120, BC vudng goc véi

BD = z21,19(cm)

duong chéo BD. Tinh chu vi cia 4BCD
Loi giai

A 10cm B

120° 1

1l4cm

D
Ta co6: AABD cantai A(AB = AD =10cm)

180° -4, 180" —120°

=B =D = =30°
2 2
= l/); = 23\1 =30" (so le trong)
ABCD vuong tai B, co:
Sinl/);:E:CDz Bg\ :£:28(cm)
CD sinD, 0,5

Do d6 Py, = AB+BC+CD+DA=62(cm)
Bai 20. Hinh v& cho biét A4BC 1a tam giac déu canh 8cm va AMB=42". Tinh AM (lam tron két qua

dén chir s6 thap phan thir hai)
Loi giai

Trang 16



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai

Cianh Diéu

A

V& duong cao AH (H € BC)

Do AABC déunén AH ciing la duong trung tuyén = HB = HC = 4cm
Tu AABH vuong tai H, ta co:

AH? = AB* —~BH® =8 — 4> =48 = AH = 4/3 (cm)

Tu AAHM vuodng tai H , ta co:

sinjl\ :A—H:AM :A_Ii: 4\/5
sinM 0,669

z10,34(cm)

Bai 21. Vi hinh v& d4 cho. Tinh dién tich tam gidc OMN (1am tron két qua dén chir s6 hang don vi)

o)
9cm
1 60° 38°
P M N
Loi gii
o)
9cm
1 60° 38°
P M N

AOPN vudng tai P nén ta co:

+ OP = ON.sinN =9.5in38 = 5,54(cm)

+ NP =ON.cosN =9.cos38" ~ 7,09(cm)

AOPM vubng tai P nén ta co:

Trang 17



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu
OP 5,54 5,54
= =3,2 (cm)

v pyp=L _ _
tanM  tan60° 3

Ta co6: MN = NP—MP =7,09-3,2=3,89(cm)

Do do S,y = %OP.MN - %.5,554.3,89 ~11(cm’)

Bai 22. Cho AABC cantai 4 co A= 30°, duong trung tuyén BM . Tinh sb do CBM (1am tron két qua
dén d0)

Loi giai

B

V& duong cao AH cua AABC cat BM tai O
Do AABC cintai 4 nén AH ciing la dudng trung tuyén, dudng phan giac

= O la trong tdm cia A4BC va 21 = 1/42\ =15"

) ~ BH
AABH vudng tai H ,tacd tan4 :E (1)

—~

. OH
AOHB vudng tai H ,taco tanB, =—— (2)
BH
Nhan (1) va (2) vé véi vé, ta dugc:
tan;l\l.tané\l = BH . oH = oH :l
AH BH AH 2
1 1 1

= o= =1,2442
3tand, 3tanl5’  3.0,2679

(O 1a trong tam cia AABC)

= tanB, =

= B, =51"12"'~51°

Bai 23. Cho tam giac 4BC vudng tai A, c6: AB =10cm, AC =15cm
a. Tinh goc B

b. Phan giac trong ctia goc B cat AC tai I . Tinh AI

c. V& AH vudng géc véi BI tai H.Tinh AH

Loi giai
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Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai

Cianh Diéu

B C

a) Xét tam gidc ABC vuong tai 4, ap dung hé thic lugng trong tam giac vuong, ta co:

tan§:£:1—52231§:560
AB 10 2
b) Ta cod

tanABI = B = Al = AB.tan ABI=10.tan28’ = 5,3(cm)

¢) SinABH = i—g — AH = AB.Sin28° = 4,7(cm)

Bai 24. Cho tam gidc ABC vudng tai A, goc C =30 ,BC =10cm
a. Tinh 4B, AC

b. Ké tir 4 cac duong thang AM, AN lan luot vudng gdc voi cac dudng phan gidc trong va ngoai cia

goc B . Chung minh MN = AB
c. Chimg minh cic tam gidc MAB va ABC dong dang. Tim ti s6 dong dang.

Loi gidi

A C

b) Chu y: Hai duong phan gia ctia hai goc ké bu vudéng goc voi nhau

¢) Ta c6: BM 1a phan giac cta goc B . Tir d6 tinh duogc s6 do cac goc ciia tam gidc MAB

*) Chu y: Tam gidc MAB va ABC déu la cac tam giac nira déu, tir d6 tinh duoc ti s6 dong dang 13 0,5.
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Hinh hoc 9 - Chwong 4: H¢ thirc lwong trong tam gidc vuong — Tw ludn cé loi gidi Cinh Diéu
BAI 3
UNG DUNG CUA Ti SO LUQNG GIAC CUA GOC NHON

DANG 1
UOC LUQONG KHOANG CACH

Bai 1. Mot khuc song rong khoang 250m. Mot con do chéo qua séng bi dong nude day xién nén phai
chéo khoang 320m méi sang duoc bd bén kia. Hoi dong nudc da ddy chiée do 1éch di mot goc bang bao

nhiéu do.(géc @ & hinh v¢)

Bai 2. Mot con thuyén qua khuc song véi van téc 3,5km / h mat hét 6 phit. Do dong nude chay manh
nén di day con thuyén di qua con song trén dudng di tao véi bd mot goc 25°. Hay tinh chiéu rong cia
con song?

= 7 e SR S

/

Bai 3. Mudn tinh khoang céach tur diém A dén diém B bén kia bo song, ban Minh Hién vach mot
duong vudng goc voi AB. Trén duong vudng goc ndy ldy mot doan thing AC =30m., rdi vach CD
vuong goc véi phwong BC cit AB tai D (xem hinh v&). Do AD = 20m, tir 4 ban Minh Hién tinh duoc
khoang cach tir 4 dén B . Em hdy tinh d6 dai 4B va sb do gbc ACB.
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Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong Tuw ludn co loi glat Cinh Diéu
Bai 4. Trong mot budi luyén tap, mot tau ngdm & trén mat bién bat dau ling xudng va di chuyén theo

mot dudong théng tao v&i mit nude mot goc 217

St P - Pt Pl Pl ST —
)
P Pl P — e P Sl P~
S —
¢ P~ it — ~——
— — — — - - el Pl P
Pl Pl Pl Pl Pl i Tl P P~

a) Khi tau chuyén dong theo hudéng d6 va di dugc 250m thi tau ¢ do sdu bao nhiéu so véi mit nudc (lam
tron dén don vi mét).
b) Gia str téc do trung binh cua tau 13 9km/h thi sau bao l1au (tinh tir luc bit dau lin) tau & d6 sdu 200m

(cach mat nude bién 200m) 1am tron dén phit.

BAI TAP REN LUYEN
Bai 5. Hinh v€ bén dudi mo ta ba vi tri A, B, C 1a ba dinh cua mdt tam gidc vudng va khong do dugc
tryc tiép cac khoang cach tir C dén A va tir C dén B. Biét 4B = SO(m),gli’ =40°. Tinh c4c khoang cach
CA va BC (lam tron két qua dén hang don vi cia mét).

A 50 m B

] y
A/

-

B

' #
-
¥ -
-
-
-

c
Bai 6. Nguodi ta can udc luong khoang cach tir vi tri O dén khu dét c6 dang hinh thang MNPQ nhung
khong thé do duoc truc tiép, khoang cach d6 duoc tinh bang khoang cach tir O dén dudng thing MN.
Nguoi ta chon vi tri A & ddy MN va do duoc OA4 = 18(m),7§7 =44° (Hinh v&). Tinh khoang cach tir vi
tri O dén khu dt (1am tron két qua dén hang phan muoi cia mét).

1.‘]

)
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Hinh hoc 9 - Chwong 4: H¢ thirc lwong trong tam gidc vuong — Ty ludn co loi gidi Cinh Diéu
Bai 7. Hai chiéc tau thuy B va C cung xuat phat tr mot vi tri A, di thang theo hai hudng tao thanh mot

goc 60° (Hinh v&). Tau B chay véi toe d6 20 hai li/gio, tau C chay véi tbe d6 15 hai li/gio. Hoi sau 1,5

gid hai tau B va C cach nhau bao nhiéu hai 1i (két qua 1am tron dén hang phan trim)?

Loi giai
Bai 8. Hai nguoi A va B diig cung bo song nhin ra mt con nodi gitra song. Nguoi A nhin ra con voi
mot goc 43° so vai bo song, ngudi B nhin ra con voi mot goc 28° so vai bo song. Hai nguoi ding cach

nhau 250m. Hoi con cach bo song hai ngudi dang ding bao nhiéu m?

Bai 9. Hai chiéc thuyén A va B ¢ vi tri dwoc minh hoa nhu hinh duéi day. Tinh khoang cach giira

chung. (Iam tron dén met)
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Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

DANG 2

UOC LUQNG CHIEU CAO

Bai 10. Mot cot dén co bong trén mat dat dai 7,2 cm. Cac tia ndng mit trdi tao voi mat dat mot goc xap

xi 42°. Tinh chiéu cao cua cot dén?

] 42°
A 7,2cm C

Bai 11. Mot cau truot trong cong vién c6 do dbc 1a 28" va co do cao 1a 2,1em . Tinh d6 dai ctia mat cau

truot (1am tron dén chir s6 thap phan thir nhat)

Bai 12. Thang xép chit A gdm hai thang don tya vao nhau. Dé an toan, mdi thang don tao véi mat dat
mot goc khoang 75°. Néu mudn tao mot thang xép chit A cao 2m tinh tir mat dat thi mdi thang don phai

dai bao nhiéu?
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Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu
Bai 13. Mt ngurdi quan sat ding cach mot cai thap 10m, nhin thang dinh thap va chan thap lan lugt

dudi 1 goc 55  va 10° so v6i phuong ngang ctia mat dat. Hay tinh chiéu cao cta thap.

10m

Bai 14. Po chiéu cao qua nii (hinh vé)

Pé do chiéu cao AB ciia mot ngon ni, ta chon mot diém C va diém D cach nhau 50m sao cho tia DC
hudng vé “tam” ngon nui. Ding giac ké ta do dugc hai goc C ~22°18' va goc D ~20°36'. Tinh chiéu
cao bang mét ctia qua nui.

Bai 15. Toa nha Bitexco Financial (hay Thap Tai chinh Bitexco) 1a mdt toa nha choc tro1 dugc xay dung
tai trung tdm Quan 1, Thanh phd HO Chi Minh. Toa nha c6 68 tang (khong tinh 3 ting ham). Biét rang,
khi toa nha c6 bong in trén mat dat dai 47,3 mét, thi cung thoi diém dé c6 mot cot cd (duge cim thing
dung trén mat dat) cao 15 mét co bong in trén mat dat dai 2,64 mét.

a) Tinh gbc tao boi tia néng mat troi véi mat dat (don vi do goc dugc lam tron dén do).

b) Tinh chiéu cao cua toa nha, (lam tron dén hang don vi).
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Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu
BAI TAP REN LUYEN

Bai 16. Cac tia néng mit troi tao v6i mat dat mot goc 60° va bong ciia mdt toa thép trén mat dat
dai20 m . Khi d6 chiéu cao ciia toa thap bang bao nhiéu?

Bai 17. Céc tia ning mit trdi tao véi mit dat mot goc xap xi bang 34°va bong ciia mot ngon thap trén
mat dat dai 86m. Tinh chiéu cao cua thap (Iam tron dén mét)

oz

B

==

86m H

A

Bai 18. Mot cot cao 7m ¢ bong trén mit dat dai 4m. Hay tinh goc (Iam tron dén phut) ma tia sing Mt

Troi tao voi mat dat (géca & hinh vé)

Bai 19. Mot may bay dang bay ¢ d6 cao 12km. Khi bay ha canh xudng mit dat, dudng di ctia may bay

tao mot goc nghiéng so voi mit dat.

a) Néu cach san bay 320km may bay bat dau ha canh thi goc nghiéng 1a bao nhiéu (1am tron dén phut)?
b) Néu phi cong mudn tao goc nghiéng 5° thi cach sin bay bao nhiéu kilémét phai bat ddu cho may bay

ha canh (1am tron dén chit s6 thap phan thir nhét)?
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Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

Bai 20. Hai dang K& Ga thudc xa Tan Thanh, huyén Ham Thudn Nam, Binh Thuan 1a ngon hai dang
dugc trung tam sach ky luat Viét Nam xac nhan 12 ngon hai ding cao nhat va nhiéu tudi nhat. Hai ding
Ké Ga duogc xay dung tir naim 1897-1899 va toan bd bang da. Thap dén co hinh bat giac, cao 66m so véi
muc nude bién. Ngon dén dit trong thap co thé phat sang xa 22 hai Iy (twong dwong 40km ).

Mot ngudi di thuyén thung trén bién, mudn dén ngon hai ding c6 do cao 66m, ngudi d6 dung trén mili
thuyén va dung giac ké do duoc goc giira thuyén va tia ning chiéu tir dinh ngon hai ding dén thuyén la

25°. Tinh khoang cach ctia thuyén dén ngon hai dang (1am tron d&én m ).

Bai 21. Truong ban Trac Linh c¢6 mot chiéc thang dai 6m. Can dat chan thang cach chan tuong mot
khoang cach bang bao nhiéu dé no tao voi mat dat mot goc “an toan” 1a 65° (tirc 1a dam bao thang khong

bi d6 khi sir dung).

=

H [H

b el e e ]

H H S HH HH -
HOHHKHHHH
elalcslclcslcl =l =
e pet e ] e

LHHHHHK-

.

Bai 22. Tu mot dai quan sat cao 350m so vo1 muc nudc bién, nguoi ta nhin théy mot chiée thuyén bi nan
dudi goc 20° so véi phuong ngang cia muc nude bién. Mubn dén ciru con thuyén thi phai di quéng

duong dai bao nhiéu mét?

w ]

A f

s P P g e P Sugs Punae By P P P
P Py, Py Py, Wy W Py Py Py Py Py Py
P Py Py Py Py Fugy Py Pagy Pagy Pagy Sage Py Pugy Pagy
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Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

Bai 23. Mot khdi u cia mot bénh nhan cach mit da 5,7cm dugc chiéu boi mot chum tia gamma. Dé
tranh 1am ton thuong mo, bac si dat ngudn tia cach khdi u (trén miat da) 8,3cm (xem hinh v&). Tinh goc

tao boi chum tia véi mat da va chum tia phdi di mdt doan dai bao nhiéu dé dén duogc khéi u?

~ "'ll..”l

: . khéi u ¥

Bai 24. Mot toa nha cao ting c6 bong trén mit dat 1a 272m, cung thoi diém d6 mot cot dén cao 7m co
bong trén mat dat dai 14m. Em hiy cho biét tda nha d6 c6 bao nhiéu tang, biét rang mdi tang cao 3,4m?
Bai 25. Mot ngudi quan sat & dai hai dang cao 42 mét so v6i mit nude bién nhin thiy mot con tau ¢ xa
v6i goc 1°42' so voi phuong ndm ngang. Hoi khoang cach tir tau dén chan ngon hai diang 1 bao nhiéu hai

1i 2(1 hai li= 1852 mét)

42 m

0 1
1°42 —|
c B

Bai 26. Bé do chiéu cao ctia mot don gidc nam trén mot qua doi cao (dinh D ma khong thé téi gan duogc)
nguoi ta su dung mdt phép do nhu sau:

Chon mét diém A trén mat dat dat mot giac ké théng ding(giac ké cao 1,5m).

Quay thanh giac ké sao cho khi ngdm theo thanh ndy ta nhin thdy dinh D qua ddi. Poc trén giac ké c6 sd
do 42° ciia goc DAC.

Trén doan thang AC tir chan d6i t6i diém A ta chon mot diém B cach A 1a 50m.

Quay thanh giac ké va khi ngdm theo thanh nay ta ciing nhin thiy dinh D cua qua ddi. Poc giac ké ta c6
s6 do 1a 45° cua goc DBC . Hay tinh chidu cao ctia qua doi.

(hinh v€ minh hoa bén dudi)
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Hinh hoc 9 - Chwong 4: H¢ thirc lwong trong tam gidc vuong — Ty ludn co loi gidi Cinh Diéu

45°

T

Bai 27. M6t nguoi thg st dung thude ngam co6 goc vudng dé do chi€u cao mot cdy dura, voi cac kich

thudc do dugc nhu hinh bén. Khoang cach tir goc cay dén chan ngudi tho 12 4,8m va tir vi tri chan dung
théng trén mat dit dén mét cua nguoi nham 1a 1,6m. Hoi voi cac kich thude trén, nguoi thg do dugc

chi€u cao cua cdy d6 1a bao nhiéu? (lam tron dén mét).

Bai 28. Mot can cau ¢6 géc nghiéng so voi mat dat nam ngang 1a 40° .Vay muon ning mot vat nang 1én
cao 8,1 mét thi can cau phai dai bao nhiéu? Biét chiéu cao cua xe 1a 2,6 mét, chiéu cao ctia va 1a 1 mét

(1am tron két qua dén 1 chir s6 thap phan ).

Bai 29. Gidng bio thdi manh, mot cdy tre giy gap xudng lam ngon cdy cham dét va ngon cay tao v4i mit
dat mot goc 30°. Nguoi ta do duge khoang cach tir chd ngon cay cham dat dén gbc tre 1a 8,5m . Gia s

cdy tre moc vudng goc voi mit dat , hiy tinh chidu cao cia cdy tre d6 (lam tron dén chit s6 thap phan thir
hai)

T4

)
Y
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Hinh hoc 9 - Chwong 4: H¢ thirc lwong trong tam gidc vuong — Ty ludn co loi gidi Cinh Diéu
Bai 30. Tinh chi€u cao cua try cau Can Tho so v&i mat song Hau, cho biét tai hai di€ém cach nhau 89m

trén mat song ngudi ta nhin thay dinh try cau véi goc nang lan luot 13 40° va 30°.

Bai 31. Luc 6h sang ban An di tir nha (diém A) dén truong (diém B) phai leo 1én va xudng déc nhu hinh
v& dudi. Cho biét doan AB dai 762m, goc A=6" va B=4"

3

/ﬁu‘// 8 4 -

a) Tinh chiéu cao con ddc.

b) Hoi An dén trudng luc may gid? Biét rang tdc do 1én ddc 4hm/h va tde d6 xudng dbc 19km/h.

Bai 32. Mot chiéc ciu truot bao gdm phén cau thang ( dé budc 18n) va phan dng truot ( dé trugt xudng)
nbi lién v6i nhau. Biét rang khi xay dung phan ng truot cAn phai dit phin éng truot nghiéng véi mit dat
mot goc 50°. Hay tinh khoang cach tir chan cau thang dén chan dng truot néu xem phan cu thang nhu
mot duong thang dai 2,5m; dng truot dai 3m.

Bai 33. Nguoi ta can lip dat mot thiét bi chiéu sang gin trén tudng cho mot phong trién 1dm nhu hinh v&.
Thiét bi nay c6 goc chiéu sang 1a 20° va can dit cao hon mat dat 1a 2,5m. Ngudi ta dat thiét bi chiéu
sang nay sat tuong va dugc canh chinh sao cho trén mat dat dai 4nh sang bat dau tir vi tri cach tuong 2m.

Hay tinh do dai ving duoc chiéu sang trén mit dat.

Burc tuong

A
Thiét b chiéu sang
3
20°
2.5m

> 2,5m

D m C 2m B

Trang 10



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu
Bai 34. Trén néc ciia mot tdéa nha c6 mot ¢t dng — ten cao Sm. Tur vi tri quan st A cao 7m so v&i mat

dat, c6 thé nhin thay dinh B va chan C ciia cot ang — ten dudi goc 50° va 40° so véi phuong nam ngang.

Tinh chiéu cao cua toa nha.

Bai 35. Trong phong khéach san, bén canh bd khoa ctra chinh con cé mot phu kién hiru ich khac chinh 1a
door guard ( chét trugt mé an toan ). Thiét bi nay phong trudong hop khi nghe tiéng gd ctra ma khong biét
chinh xac do 1a ai. Door guard 1a mgt dang chdt ndi, tao mot khoang c& 12cm du dé nguoi bén trong nhan
dién nguoi bén ngoai va noéi chuyén véi nhau. Néu chiéu rong canh cira vao khoang 90cm. Hay tinh goc

ma canh cura.

Trang 11



Hinh hoc 9 - Chwong 4: H¢ thirc lwong trong tam gidc vuong — Tw ludn cé loi gidi Cinh Diéu
BAI 3
UNG DUNG CUA Ti SO LUQNG GIAC CUA GOC NHON

DANG 1
UOC LUQONG KHOANG CACH

Bai 1. Mot khuc song rong khoang 250m. Mot con do chéo qua séng bi dong nude day xién nén phai
chéo khoang 320m méi sang duoc bd bén kia. Hoi dong nudc da ddy chiée do 1éch di mot goc bang bao

nhiéu do.(géc @ & hinh v¢)

H A
250m — /"320m -
77a’,, - —
B
Loi gidi

Tam giac AHB vudng tai H nén theo ti s6 luong giac ta co

cosa =ﬁ:>cosa:@:a ~38°37
BA 3

Bai 2. Mot con thuyén qua khiic séng véi véan tdc 3,5km / h mat hét 6 phat. Do dong nudc chay manh

nén da day con thuyén di qua con song trén duong di tao voi bo mot goc 25°. Hay tinh chiéu rong cia

con song?
i — I e R ..

/

Loi giai

Hinh v€ minh hoa bai toan

Trang 1



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu
E T
[

Chuyén d6i: 6 phut = % gio.

Quéng duong con thuyén di dugc 1a:

AC=vit= 3,5.% =0,35km =350m

arABo

cos A4 =£
AC

XétaABC vudng tai B ta co :cos 4= j_lé( ty s6 lugng giac cua goc nhon)

= AB = ACsin A =350c0s25° ~317,21m

Vay chiéu rong cuia con soéng 1a 147,92m.

Bai 3. Muén tinh khoang cach tir diém 4 dén diém B bén kia bd song, ban Minh Hién vach mot
duong vudng goc voi AB. Trén duong vudng goc ndy ldy mot doan thing AC =30m., rdi vach CD
vudng goc véi phuong BC cit AB tai D (xem hinh v&). Do AD = 20m, tir 4 ban Minh Hién tinh dugc
khoang cach tir 4 dén B . Em hdy tinh d6 dai 4B va sb do goc ACB.

=
i

hm +
A |
Hm
D
Loi giai
, N, o , ) AC?
Xét ABCD vudng tai C va CA la duong cao, ta c6: AB.AD=AC" = AB = D =45m.
. . . . AB 45 —
Xét AABC vuong tai A, ta co: tan ACB = A_C = 5 =1,5= ACB = 56°18".

Vay AB=45m, ACB =56°18".

Trang 2



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong Tuw ludn co loi glal

Canh Diéu

Bai 4. Trong mot budi luyén tap, mot tau ngdm & trén mat bién bat dau ling xudng va di chuyén theo

mot dudng théng tao v6i mit nude mot goc 21 .

a) Khi tau chuyén dong theo hudéng d6 va di dugc 250m thi tau ¢ do sdu bao nhiéu so véi mit nude (lam

tron dén don vi mét).

b) Gia str téc do trung binh cua tau 13 9km/h thi sau bao l1au (tinh tir luc bit dau lin) tau & d6 sdu 200m

(cach mat nude bién 200m) 1am tron dén phit.

Loi giai

Hinh v€ minh hoa

a) Xét AABC vudng tai C ta co:

sin A =%:> CB = AB.sin A=250.sin21° = 89,6m

Vay tau di duoc 250m thi tau & d6 sau 89,6m.

b) 9km/h=2,5m/s

Goi t(s) 1a thoi gian di dé tau dat duoc do sau 200m.
Quang duong tau di duoc trong thoi gian t(s) 1a:
AB=S,, =V 1, =2,5t(m)

Xét AABC vuong tai C ta co:

sinAd = Q
200
2,5t
200
2,5.sin21°

sin21° =

~ 223s = 4 phut

Vay thoi gian tau di 1a 4 phut.

Trang 3



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

BAI TAP REN LUYEN

Bai 5. Hinh v€ bén dudi mo ta ba vi tri A, B, C 1a ba dinh cua mdt tam gidc vudng va khong do dugc
tryc tiép cac khoang cach tir C dén A va tir C dén B. Biét 4B = SO(m),m =40°. Tinh c4c khoang cach

CA va BC (lam tron két qua dén hang don vi cia mét).

A 50 m B

[] y
W

-
B
-
¥ -
' -
-
-
-

1
'
i
i

-
i

-

Loi gidi

Xét AABC vudng tai A, ta co:
AC = AB.tanZli‘ =50.tan 40° ~ 42(m)

AB  cos40°
Bai 6. Nguoi ta can ude lugng khoang cach tir vi tri O dén khu dét c6 dang hinh thang MNPQ nhung

tan ABC 50 z65(m)

AB = BC.tan ABC Suyra BC =

khong thé do duoc tryc tiép, khoang cach d6 dugc tinh bing khoang cach tir O dén dudng thing MN.
Nguoi ta chon vi tri A & ddy MN va do duoc OA4 = 18(m),gB\C =44° (Hinh v&). Tinh khoang cach tir vi

tri O dén khu dt (1am tron két qua dén hang phan muoi cia mét).

0 r

Loi giai

Trang 4



Hinh hoc 9 - Chwong 4: H¢ thirc lwong trong tam gidc vuong — Ty ludn co loi gidi Cinh Diéu

Goi H 1a chan dudng vudng goc ké tir O dén MN.

Xét AOAH vuong tai H, ta c6: OH = OA.sinA = 18.sin44° = 12,5 (m).

Vay khoang cach tir vi tri O dén khu dat khoang 12,5 m.

Bai 7. Hai chiéc tau thuy B va C cung xuét phat tir mot vi tri A, di thing theo hai hudng tao thanh mot
goc 60° (Hinh v&). Tau B chay véi toe d6 20 hai li/gio, tau C chay véi tbe d6 15 hai li/gio. Hoi sau 1,5

gid hai tau B va C cach nhau bao nhiéu hai 1i (két qua 1am tron dén hang phan trim)?

A

Trang 5



Hinh hoc 9 - Chwong 4: H¢ thirc lwong trong tam gidc vuong — Ty ludn co loi gidi Cinh Diéu

Néi B va C.Ké CH | AB (H € AB).

‘

Sau 1,5 git tau B chay duge quing dudng la: AB = 20.1,5 = 30 (hai 1i).
Sau 1,5 git tau C chay duge quang duong 1a: AC = 15.1,5 = 22,5 (hai li).

Xeét tam giac AHC vuong tai H, ta cd:

. . 5
« CH=AC .s;m A=225.sm 60°= 4 f (hai 1i).

« AH=AC .cos A =225 cos 60° = 11,25 (hai li).
Do do BH=AB — AH =30- 11,25 = 18,75 (hai li).

Mat khac, tam giac CHB vudng tai H, ap dung dinh ly Pythagore ta co:

- - . (453 )
BC =+/BH? +CH’ =J(1s,:r5)‘ +[$} ~ 27,04 (hai li).

Viy sau 1,5 gier tau B cach tau C la 27,04 hai 1i.

Bai 8. Hai nguodi A va B dung cung bod song nhin ra mét con noi gitra song. Ngudi A nhin ra con véi
mot goc 43° so vai bo song, ngudi B nhin ra con véi mot goc 28° so vai bo song. Hai nguoi dimg cach

nhau 250m. Hoi con cach bd song hai nguoi dang ding bao nhiéu m?

Loi giai

Trang 6



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

.
AR
/ \
/ \\
/ :
AT b w2\
s . I
J!SEJI-_{J'.':

Xét tam giac AHC vuodng tai A4, tacod

CH _ CH
tan CAH tan43°

tana?lzc—H:AH:
AH

(1)

Xét tam giac BHC vudng tai B, ta co

CH CH
— = - (2)
tan ChH tan28

tan@:ﬂ:BH:
BH

Tu(l)va(2)tacd AB=AH + HB=CH ! + ! < 250=CH ! + !
tan43° tan28° tan43° tan28°

Suyra: CH =~ 84,66m

Vay con cach bo song hai nguoi dang dung 13 84, 66m

Bai 9. Hai chiéc thuyén A va B ¢ vi tri duoc minh hoa nhu hinh duéi ddy. Tinh khoang cach giira

chung. (Iam tron dén met)

A

380m

Trang 7

K




Hinh hoc 9 - Chwong 4: H¢ thirc lwong trong tam gidc vuong — Tw ludn co loi gidi Cinh Diéu
Loi giai:

Xét tam giac A/K vuodng tai | ta co:
Al
tan AKI = K = Al = IK .tan AKI =380.tan 50 ~ 453m
Xét tam giac BIK vuong tai I ta co:
BI
tan BKI =~ = BI = IK .tan AKI = 380.tan (15°+50°) ~ 815m

Taco AB+ Al =Bl = AB =Bl - Al =815-453=362m
Vay khoang cach giira chiing 1a 362m

DANG 2

UOC LUQNG CHIEU CAO

Bai 10. M4t cot deén c6 bong trén mat dét dai 7,2 cm. Céc tia néng mit troi tao v6i mat dat mot g6c xe”lp

xi 42°. Tinh chiéu cao cta cot den?

Trang 8



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

B
] 42°
A 7,2cm C
Loi giai
B
] 42°
A 7,2cm C

Goi chiéu cao cua cot dénla AB, bong cua cdt den trén mat datla AC

Ap dung hé thirc canh va géc trong tam gidc 4BC vudng tai A, ta co
AB 0
tanC :A—C: AB=7,2tan42" = AB =~ 6,75cm

Bai 11. Mot ciu truot trong cong vién c6 do dbc 12 28° va c6 d6 cao 1a 2,1cm . Tinh d6 dai ctia mat ciu

truot (1am tron dén chir sé thap phan thir nhat)

2,1

28°

>
QO

Trang 9



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu
Goi AB 1a chiéu cao va BC 1a chiéu dai cua cau trugt

Ly 2,1
Ta c6 do dai cau trugt 1a: ——~4,5m
sin 28

Bai 12. Thang xép chit A gém hai thang don tya vao nhau. Dé an toan, mdi thang don tao v6i mat dat
mot goc khoang 75°. Néu mubn tao mot thang xép chir A cao 2m tinh tir mat dat thi mdi thang don phai

dai bao nhiéu?

Loi giai

Hinh v& minh hoa bai toan:

T

Do tam giac ABC cén nén dudng cao AH ciing 1a duong trung tuyén hay H 12 trung diém cua BC.

Xét AABH vuong tai H, ta co:
. AH % L,
sin B = B (ti sO lugng giac cia goc nhon)

= AB= 41_] =— 2 ~2,07m
sinB sin75°

Vay thang don c6 chiéu dai 2,07m

Bai 13. Mot ngurdi quan sat dung cach mot cai thap 10m, nhin thang dinh thap va chan thap lan luot

dudi 1 goc 55  va 10° so v6i phuong ngang ctia mit dat. Hay tinh chiéu cao cta thap.

Trang 10



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai

Canh Diéu

Loi giai
C
A
g
i
B D

Dua vao hinh v€ minh hoa, ta c6: AH =BD=10m .
Xét AAHB vuodng tai H , ta co:

BH .
tan BAH = H (ti sO lugng gidc cia goc nhon)

= BH = AH -tan BAH =10-tan10 (m)
Xét AAHC vudng tai H , ta co:

H .
tan CAH = Z—H (ti sO lugng gidc cia goc nhon)

= CH = AH -tan CAH =10-tan 55 (m)

Taco: BC=BH +CH =10-tan10" +10-tan55 ~16m

Vay chiéu cao ctia thap 1a 16m .

Bai 14. Po chiéu cao qua nii (hinh vé)

Trang 11



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

S C D
Pé do chiéu cao AB ctia mot ngon nui, ta chon mot diém C va diém D cach nhau 50m sao cho tia DC
huéng vé “tam” ngon nui. Dung gidc ké ta do duoc hai goc C ~22°18' va goc D ~20°36'. Tinh chiéu

cao bang mét ciia qua nui.

Loi giai

Trong tam giac vuong ABC ta c6: BC = AB.cotC.
Trong tam giadc vuong ABD ta c6 : BD = AB.cotD.
Suy ra: CD = BD — BC = AB.(cotD — cotC)

CD 50

= ~1802m
cotD—cotC cot20°36'—cot22°18"

= AB =

Bai 15. Toa nha Bitexco Financial (hay Thép Tai chinh Bitexco) 1a mét toa nha choc troi dugc xay dung
tai trung tim Quan 1, Thanh phé H6 Chi Minh. Toa nha c6 68 ting (khong tinh 3 ting ham). Biét rang,
khi toa nha c6 bong in trén mat dat dai 47,3 mét, thi cung thoi diém d6 c6 mot cot cd (dwoc cim thang
dung trén mat dat) cao 15 mét co bong in trén mat dat dai 2,64 mét.
a) Tinh goc tao boi tia ning mat troi véi miat dat (don vi do goc dugc lam tron dén do).
b) Tinh chiéu cao cua toa nha, (lam tron dén hang don vi).

Loi giai:

Hinh v€ minh hoa bai toan

Trang 12



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu

C
' :
15m
....................... 0
A'2,64m B' A 473m B

a) Vi cac goc tao boi tia ning mit troi va mit dat 13 bang nhau nén goc B bang goc B’

A4C_ 15 (i s6 lwong giac cua goc nhon)
A'B' 2,64 e s ¢ '

=tanB=tan B'=

= B=B'~80°

Vay gdbc tao boi tia néng mit troi véi mat dat 1a 80°
AC

b) Ta co: tan B =——
AB

= AC = 4B.tanB = 47,3.i ~268,8m
2,64

b

Vay chiéu cao cua toa nha 1a 268,8m

BAI TAP REN LUYEN
Bai 16. Cac tia néng mit troi tao voi mat dat mot gdoc 60° va bong cia mot toa thap trén mat dat
dai20 m . Khi d6 chiéu cao cta toa thap bang bao nhiéu?
Loi giai

G

60° {
E 20m F

Bai toan duoc minh hoa bai hinh v& trén. Trong d6 chiéu cao cua toa thap 1a doan GF
Ap dung hé thirc canh va géc trong tam gidc vudng ta c6

GF = EF .tan E = 20.tan 60° = 20/3 (m).

Trang 13



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu
Bai 17. Cac tia ning mit troi tao voi mat dat mot goc xap xi bang 34°va bong ctia mot ngon thap trén

mat dat dai 86m. Tinh chiéu cao cua thap (1am tron dén mét)

LI

B

34° ,_::_l

86m H

Loi giai
Tam gidc AHB vudng tai H nén theo ti s6 lugng giac ta c6
BH=AH.tanA=86.tan 34’ ~58m
Bai 18. Mot cot cao 7m c6 bong trén mat dt dai 4m.Hay tinh goc (Iam tron dén phat) ma tia sing Mt

Troi tao voi miat dat (géca & hinh vé)

%
2

7m

Loi giai
Tam giac AHB vudng tai H nén theo ti sé luong giac ta c6

tanazﬁcnana=1:>az60015'
HA 4

Bai 19. Mot may bay dang bay ¢ d6 cao 12km. Khi bay ha canh xudng mat dat, duong di cia may bay

tao mot goc nghiéng so v4i mit dat.

a) Néu cach san bay 320km may bay bat dau ha canh thi goc nghiéng 1a bao nhiéu (1am tron dén phut)?
b) Néu phi cong mudn tao goc nghiéng 5 thi cach san bay bao nhiéu kilomét phai bt dau cho may bay

ha canh (Iam tron dén chir s6 thap phan thi nhit)?

Trang 14
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Canh Diéu

Loi giai:
a)
C
320km 12kem
-
B~ A
Xét AABC vuong tai A4, ta co:
AC 12 3 ,
sinB=——=——=— (Ti s0 luong giac cua gdéc nhon
2C 32080 ( ong g g on)
= B~29
Vay gbc nghiéng 1a 29",
b)
C
12km
—
B A

Xét AABC vuong tai A4, ta co:
) AC ., e,
sin B = 3C (ti s0 lugng giac cua goc nhon)

= BC = 1_4C = _120 ~137,7km .
sinB sin5

Vay phai bt ddu cho may bay ha canh khi may bay cach san bay 137,7 km .

Bai 20. Hai ding K& Ga thudc xa Tan Thanh, huyén Ham Thudn Nam, Binh Thuan la ngon hai dang
duogc trung tm sach ky luat Viét Nam xac nhan 13 ngon hai dang cao nhét va nhiéu tudi nhat. Hai ding
Ké Ga duoc xay dyung tir nim 1897-1899 va toan bd bang da. Thap dén c6 hinh bat gic, cao 66m so voi
muc nudc bién. Ngon dén dit trong thap cé thé phat sang xa 22 hai 1y (twong duong 40 km ).

Mot nguoi di thuyén thing trén bién, mudn dén ngon hai ding c6 do cao 66m, ngudi d6 dimg trén mii

thuyén va ding giac ké do dugc goc giita thuyén va tia ning chiéu tir dinh ngon hai diang dén thuyén 1a

25°. Tinh khoang cach cua thuyén dén ngon hai dang (Iam tron dén m ).

Trang 15
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Loi giai
Hinh v€ minh hoa bai toan:
B
i aiial
257
i ; L

Xét AABC vudng tai 4, ta co:

AB . )
tanC = I (ti sO lugng gidc cua goc nhon)

AB 66

= AC = =
tanC tan25°

z142(m)

Vay khoang cach cua thuyén dén ngon hai ding 1a 142 m.
Bai 21. Truong ban Tric Linh ¢6 mot chiéc thang dai 6m. Can dat chan thang cach chan tuong mot
khoang cach bang bao nhiéu dé no tao voi mat dat mot goc “an toan” 1a 65° (tirc 1a dam bao thang khong

bi d6 khi sir dung).

1 L 1 1
1 | | | ]
1 L 1 1
I | | | |
[ ] I [ [ |
| OIS I 6
¥ | E | TV 8
] 1 | | | |
§ Y ERN [PINT
I I | | I
| | [ | | 1
1 | 1
| L 1 1
| L | | |
I 1 1 1
Loi giai
Hinh v& minh hoa bai toan:
C
3
rd
fim
/
r
s j'.‘-."\t {
B A

Xét AABC vuong tai A4, ta co:

AB P . ,
cosB = BC (ti s0 Iuwgng giac cua goc nhon)

Trang 16
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= AB = BC.cos B = 6.c0s65° ~ 2,5(m)

Vay can dit chan thang cach chan tuong mot khoang 2,5m.
Bai 22. Tur mot dai quan sat cao 350m so véi muc nudce bién, nguoi ta nhin théy mot chiée thuyén bi nan
dudi goc 20° so voi phuong ngang ctia myuc nude bién. Mudn dén ctru con thuyén thi phai di quing

duong dai bao nhiéu mét?

N . > |
.-  mig
= I
= f | | 5
Ti‘.} e | "l.
- e N e e e
Loi giai
Hinh v€ minh hoa bai toan:
X B
20° . —
o 350m
.-""-FF--
) 20° 1
( A

Theo dé bai, ta co:
/BCA=/CBx=20°(vi AC // Bx va hai goc ¢ vi tri so le trong)
Xét AABC vudng tai A, ta co:

tan ACB = % (ti s6 lugng giac cta goc nhon)

= AC = AB = 350 =961,6m
tan ACB tan 20°

Vay mubn dén ctru con thuyén thi phai di quing duong dai khoang 961,6m .
Bai 23. Mot khdi u ciia mot bénh nhan cach mit da 5,7cm duge chiéu béi mot chum tia gamma. bé
tranh lam ton thuong mo, bac si dat nguén tia cach khdi u (trén mit da) 8,3cm (xem hinh v&). Tinh gbc
tao bai chum tia véi mit da va chum tia phai di mot doan dai bao nhiéu dé dén dugc khdi u?

8.3cm

- Ji

o = — .

T LT ""-«__1
¢ { Y i)

& -
e S e -

5. 7Tem

: ‘ khéiu %
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Loi gidi

B 8.3cm A

3. 7cm

Xét AABC vuong tai A4, ta co:

AC 5,7 0
tan B =—— =2~ (ti sO luong giac cua goc nhon
4B 33 ( ong g g on)
— B~34728

Ta cb: BC* = AB* + AC? (dinh Iy Pytago) = BC =~/ AB* + AC* =/(8,3)> +(5,7)* ~10,1(cm)
Viy goc tao boi chum tia vi mat da 1a 3428 va chum tia phai di mot doan dai khoang 10,1¢m dé dén

duoc khéi u.
Bai 24. Mot toa nha cao tﬁng c6 bong trén mat dat1a 272m, cung thoi diém d6 mot cot dén cao 7m ¢6

bong trén mat dat dai 14m. Em hiy cho biét tda nha d6 c6 bao nhiéu ting, biét ring mdi ting cao 3,4m?

Loi giai
Hinh v€ minh hoa bai toan:
B
B' ?
Tm
A g T c

Vi cic goc tao boi tia ndng mat troi va mat dat 1a bang nhau nén goc C bang goc C’

tanC =tan C '@ﬁzﬂ (ti s6 lwong giac cua goc nhon)
AC A'C'
:A'B':AB'A C :7'272:136m
AC 14

Vay toa nha co: % =40 (tAng)

3

Trang 18



Hinh hoc 9 - Chuwong 4: H¢ thirc lugng trong tam gidc vuong — Tw ludn co loi gidai Cinh Diéu
Bai 25. Mot nguoi quan sat ¢ dai hai dang cao 42 mét so voi mat nude bién nhin thay mot con tau & xa

v6i goc 1°42' so véi phuong nam ngang. Hoi khoang cach tir tau dén chan ngon hai ddng 1a bao nhiéu hai

1i 2(1 hai li= 1852 mét)

142

42 m

142 —|

Loi giai

Gia sir: A 1a dai hai dang noi nguoi quan sat dimg nhin thay tau.

B 1a chan dai hai ding & mit nudc bién.

C 1a vi tri con tau trén mat bién.
Khi d6 BC 1a khoang cach can tim.
Ta c6: BC = 42.cot1°42' ~1415,13 met ~0,764 (hai li).
Bai 26. Dé do chiéu cao ctia mot don gidc ndm trén mot qua ddi cao (dinh D ma khong thé t6i gan duoc)
nguoi ta st dung mét phép do nhu sau:
Chon mot diém A trén mat dat dat mot giac ké thang dimg(giac ké cao 1,5m).
Quay thanh giac ké sao cho khi ngdm theo thanh ndy ta nhin thdy dinh D qua ddi. Poc trén giac ké c6 sd
do 42° ciia goc DAC.
Trén doan thang AC tir chan d6i t6i diém A ta chon mot diém B cach A 1a 50m.
Quay thanh giac ké va khi ngdm theo thanh nay ta ciing nhin thiy dinh D cta qua ddi. Poc giac ké ta c6
s6 do 1a 45° cua goc DBC . Hay tinh chidu cao ctia qua doi.

(hinh v€ minh hoa bén dudi)

420 45° —

R =

Loi gidi

Goi CD c6 do dai la h.
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Ta c6:Trong tam gidc vuong ACD thi h = AC.tan42°

Trong tam gidc vuoongBCD c¢6: BC = h.cot45’
Vay ta c6 h = (50+h.cot45°).tan42° tir 46 suy ra h~500m do d6 chiéu cao cua qua doi la 500+1,5 =
501,5(m)
Bai 27. Mot ngudi tho st dung thude ngdm c6 goc vudng dé do chidu cao mot cdy dira, v6i cac kich
thudc do duge nhu hinh bén. Khoang cach tir goc cdy dén chin nguoi tho 13 4,8m va tir vi tri chan dimng
thang trén mat dat dén mét cua ngudi nham 14 1,6m . Hoi véi cac kich thude trén, nguoi tho do duge

chiu cao cua cay do la bao nhiéu? (lam tron dén mét).

Loi giai:
Hinh v€ minh hoa bai toan:
C
B D
1.6m
B
4 4.8m H

Ta co, tir gidc ABDH 1a hinh ch@t nhdt = B4 = DH =1,6m; BD = AH =4,8m

2 2
Xét AADC vuodng tai D c¢6 BD la dudng cao: BD? =BA.BC = BC = l;i = 41,86

=14,4m

— AC=AB+BC=1,6+14,4=16m.

Vay chiéu cao cua cay dura la 16m.
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Bai 28. Mot can cau c6 goc nghiéng so voi mat dat nam ngang 1a 40° .Vay mubn nang mot vat ning 1én

cao 8,1 mét thi can cau phai dai bao nhiéu? Biét chiéu cao cua xe 1a 2,6 mét, chiéu cao ctuia va 1a 1 mét

(1am tron két qua dén 1 chir s6 thap phan ).

=

Hinh v€ minh hoa bai toan:

B

A %

t
x"\.
™
i II\.\."\.
Bim | ™,
P
AT 1 i) \\"'l.'
‘,g Dt 26m
Ten o
K H

Ta co:
AK =CH

= AD+ DK =CH

— AD=CH -DK =2,1-1=1,6m
Ma:

AB+ AD = BD

= AB=BD—-AD=8,1-1,6=6,5m

Xét aABCvudng tai 4, ta co:
. AB ., o,
sinC = ZC (ty s0 lugng gidc ctia goc nhon)

AB 6,5

=>BC=——+=—
sinC  sin40°

~10,1m .

Viy can cau phai dai 10,1 m.
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Bai 29. Giong bao thoi manh, mdt cay tre gy gép xuong lam ngon cay cham dat va ngon cay tao voi mat

dat mot goc 30°. Nguoi ta do duge khoang cach tir chd ngon cay cham dat dén gbc tre 1a 8,5m . Gia s

cdy tre moc vudng goc voi mit dat , hiy tinh chidu cao cia cdy tre d6 (lam tron dén chit s6 thap phan thir
hai)

Loi giai

Hinh v& minh hoa bai toan:

4 }}
30"
C 8.5m A

. - AD 4 . .
Xét AADC vuong tai C, ta co:tan DCA = iC (ti sO lugng giac cua hai goc nhon)

= AD = AC.tan DCA =8,5.tan30° (m)

—— AC . ) ) AC 8,5
Va cos DCA =——(ti s0 lugng giac cia hai goc nhon)= DC = = (m)
DC cosDCA cos30°
o 8,5
= AB=AD+ DC =8,5.tan30° + =14,72m
cos30°
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Bai 30. Tinh chi€u cao cua try cau Can Tho so v&i mat song Hau, cho biét tai hai di€ém cach nhau 89m

trén mit song nguoi ta nhin thay dinh try cau voi goc nang 1an luot 13 40° va 30°.

Hinh v€ minh hoa bai toan:

- 40° 300
A D 8m C

Xét AABD vuodng tai A4, tacod
AB | o .
tan ADB = D (ti s0 Iwgng giac cua hai goc nhon)

Do AB _ AB " (1)
tan ADB  tan40°

Xét AABC vuongtai A4, tacod

AB .
tan ACB = re (ti sO lugng gidc cua hai géc nhon)

Co AB _ AB - (2)
tan ACB  tan30°
Ta cd: AD+DC = AC (vi Dthudc AC)
AB +89 = AB
tan 40° tan30°
AB AB

tan30° tan40°

AB (11 ) _g
tan30° \ tan30° tan40°
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89
AB = I ]

tan30° tan40°
AB =164,7Tm

Bai 31. Lic 6h sang ban An di tir nha (diém A) dén truong (diém B) phai leo 1én va xudng ddc nhu hinh
v& dudi. Cho biét doan AB dai 762m, goc A=6" va B=4"

a) Tinh chiéu cao con ddc.

b) Hoi An dén truong luc may gio? Biét rang toc d6 1én doc 4hm/h va toc do xudng doéc 19km/h.
Loi giai:

a) Xét AAHC vuong tai H ta co:

tanCAH:C—H:AH: cH = CHD
AH tanCAH tané6

Xét ABHC vudng tai H ta co:

tanCBHzﬂzBH: cH = cH
BH tanCBH tan4

(m) (1)

=(m) (2

Tu (1) va (2), suy ra:
CH N CH
tan6 tan4d

AB=CH ! —+ ! .
tan6 tan4

672:CH[ ! + ! j

AH + BH =

tan6  tan4

=CH = 672 ~32m

1 1
-+ 5
tan6 tan4

Vay chiéu cao ctia con doc 1a 32m.

. . H H 2
b) Xét AACH vuong tai H ta c6: sin CAH = CH = AC =— ¢ = 3 ~(m)
AC sinCAH sin6

. . H H H
Xét ABHC vudng tai H ta co6: smCBH=C—:>CB= - c = ¢ -
CB sinCBH sin4

(m)

Doi don vi: 4km/h=%m/s;l9km/h=?—2m/s
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s ‘ S, AC _32/sin6
Thoi gian lén doc AC la:z,. =—4<= = (s)
Vie Ve 14,4

Se; CB 32/sin4

Thoi gian xubng déc CB 1a: ¢, =
s s ¢ Vv, V., 684

(s)

e 32/sin6  32/sin4
Thoi gianditr Adén B la:¢,, =¢, . +1t, = 1.4 + 6.4

~362,44(s)

362,445 ~ 6 phut 3 giay
Bai 32. Mot chiée ciu truot bao gdm phéan cau thang ( dé budc 1én) va phan ong truot ( dé truot xudng)
ndi lién voi nhau. Biét rang khi xay dung phan 6ng truot can phai dit phan dng truot nghiéng voi mat dat
mot goc 50°. Hay tinh khoang cach tir chan cau thang dén chan dng trugt néu xem phéan cau thang nhu
mot duong thang dai 2,5m; éng truot dai 3m.

Loi giai

Hinh minh hoa bai toan

2,5m 3m

Tam giac CHB vudng tai H nén:

HB = CB.cos50" =3.c0s 50’

HC = CB.sin50" =3.sin 50’

Ap dung dinh 1y Py-ta-go cho tam gidc ACH vudng tai H:
AC* =CH* + AH?

< AH? = AC* —CH* =2,5" —(3.5in50")’

= AH =4/2,5* —(3.5in50")’

Do d6: AB = AH + HB = /2.5 —(3.5in50")* +3.c0s 50" ~ 2,91
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Bai 33. Nguoi ta can lip dat mot thiét bi chiéu sang gin trén tudng cho mot phong trién 1dm nhu hinh vé.
Thiét bi nay co goéc chiéu sang la 20° va can dit cao hon mat dat la 2,5m. Nguoi ta dat thiét bi chiéu
sang ndy sat tuong va duoc canh chinh sao cho trén mit dat dai 4nh sang bat dau tir vi tri cach tuong 2m.

Hay tinh d¢ dai ving duogc chiéu sang trén mit dat.

Birc tuong
A
Thiét b chiéu sang
7
20°
2.5m
> 2.5m
D m C 2m B
Loi giai

Xét AABC vuong tai B, ta co: tanB/A\C=%=%=O,8 :>]§A\Cz38,7°

Ta cé: BAD = BAC + CAD =38,7° +20° = 58,7°

Xét AABD vuédng tai B, Ta c6: BD = AB.tanBAD =2,5.tan58,7° ~ 4,1(m)

= CD=BD-BC=4,1-2 =2,1(m)

Vay d6 dai ving duogc chiéu sang trén mit dat 13 2,1 (m).

Bai 34. Trén néc ciia mot tdoa nha c6 mot ¢t dng — ten cao Sm. Tur vi tri quan sat A cao 7m so v&i mat
dat, co thé nhin thy dinh B va chan C cta cot dng — ten dudi goc 50° va 40° so voi phuong nam ngang.

Tinh chi€u cao cua toa nha.

+ Dua vao hinh vé bai toan, ta co:

BC=5m
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Canh Diéu

AD=EH=7m
BAE =50°; CAE = 40°

CEA = BEA =90°
+ Xét ACAE vuéng tai E, ta co:

tan CAE = ¢k (Ti s6 luong giac cta goc nhon)
AE
= CE = AE.tan CAE = AE.tan40° (m) (1)
+ Xét ABAE vudng 6 E ta co:
BE . « o
tan BAE = E(Tl s0 lugng gidc ctia goc nhon)
= BE = AE.tan BAE = AE.tan50° (m) (2)
+ Tu (1) va (2) ta suy ra:

BE —CE = AE tan 50° — AE tan 40°
BC = AE(tan 50° — tan 40°)

5= AE(tan 50° —tan 40°)

AE = > (m)
tan 50° — tan 40°
+ Thay AE vao (1) ta co: CE = > tan 40° (m)
tan 50° — tan 40°
Suyra: BH=BC+CE+EH=5+ % 5539 (m)

tan 50° —tan 40°

Vay chiéu cao cta toa nha 13 23,9 (m)

Bai 35. Trong phong khéach san, bén canh bd khoa ctra chinh con c6 mot phu kién hiru ich khac chinh 1a
door guard ( chét trugt mé an toan ). Thiét bi nay phong trudong hop khi nghe tiéng gd ctra ma khong biét
chinh xac do 1a ai. Door guard 1a mgt dang chdt ndi, tao mot khoang c& 12cm du dé nguoi bén trong nhan

dién ngudi bén ngoai va noi chuyén vai nhau. Néu chiéu rdng canh ctra vao khoang 90cm. Hay tinh goéc

ma canh cra.
Loi giai

Hinh v& minh hoa bai toan:
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A
12¢ 90cm
o H
\ B 12em c
90cm

Ta c6: AB=AC nén AABC 1a tam giac can tai A
Goi H 1a trung diém BC. Khi d6 AH vira 1a dudng trung tuyén vira 1a duong cao.
BH =HC = 6¢cm.
Trong tam giac vuong ABH, ta co:
sinBAH =1~ _ paf ~38
AB 90

Do d6: BAC ~ 7,6’
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