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HE THUC LUQONG
TRONG TAM GIAC

BAL GIA TRI LUQNG GIAC CUA MOT GOC TU 0° pEN 180°.

@ LY THUYKET.

I. GIA TRI LUQNG GIAC CUA MOQT GOC (CUNG).
1. Dinh nghia.
Trong mit phang toa d Oxy .Véi goc a (O° <a<180° ) , ta x4c dinh dugc duy nhat diém M

trén trén duong nira duong tron don vi tdm O , sao cho o = xOM , biét M (x; y).
. J4 . y (o] x o (9
Khi do:sina = y; cosa = x; tana ==(ax #90°); cota=— (a+#0°,180%)
X y
Céc s sina,cos @, tan a,cot S duoc goi 1a gid tri heong gidc clia goc o .

yA

0 M(x;y)

Hinh 2.1
Chu y: V61 0°<a<180° tacd O0<sina<l;—1<cosa <1

Tur dinh nghia trén, ta co:

[ tane =3P% (4 £90°); cota = S5% (@ £0°'va a#180°); tana = — (@ e{0:9075180'}) ]
cosa sin o cota

2. Diu ciia gia tri lwgng giac.
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Goc « 0° 90° 180°

sin + +

COS«y + -

tana + -

cota + -

I1. MOI QUAN HE GIUA CAC GIA TRI LUQNG GIAC CUA HAI GOC BU NHAU

sin(180° —a) =sina ; cos(180° — ) = —cos
tan(180° —a) = —tana ; cot(180° —a) = —cot

I11. MOI QUAN HE GIUA CAC GIA TRI LUQONG GIAC CUA HAI GOC PHU NHAU (BO
SUNG)

sin(90° —a) = cos
c0s(90° —a) =sin«
tan(90° — ) = cot
cot(90° —a) =tan«

IV. GIA TRI LUQNG GIAC CUA CAC GOC PAC BIET

Géc o | 0° 30° | 45 | 60° | 90°
. o | L |2 | B
SN« P 2 B
I VTN NPT B
COS«y 2 2 9
3
tana | 0 % LB
3
cota [ \/5 1 g 0
V.CAC HE THUC LUQNG GIAC CO BAN (BO SUNG — KET QUA CUA BAI TAP 3.3/TR37)
tan o = 20 % (¢ #90°%) ;
cosx
cota = c?sa (a#0°;180°%)

sin
tana.cota =1 (a #0°; 90°; 180°)
sin”a+cos’ a =1

l+tan’ o = 12 (a #90°)
cos’ a

l+cot’ a =

—— (a#0°;180°)
sin”

<‘> BAI TAP SACH GIAO KHOA.
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Khong dung bang s hay may tinh cam tay, tinh gia tri ctia cac biéu thic sau:

a) (2sin30°+cos135°—3tan150°)(cos180°—cot 60°);

b) sin® 90°+ cos*120° + cos* 0° — tan” 60° + cot*135°;

¢) co0s60°.sin 30°+cos>30°.

Chu y: sin’ o = (sinoc)2 : cos’a = (cosxox)2 : tan’ @ = (tanac)2 : cot’a = (cotoz)2 )
Loi gidi,

a) (2sin30°+cos135°—3tan150°)(cos180°—cot 60°)

= (25in30°+ cos (180° —45°) — 3 tan (180° —30°)) (cos180° — cot 60°)

= (2 sin30°—cos45°+ 3 tan 300)(—1 —cot 60°)

z(zé_g%](_l_%j

(2—\/§+2«5)(ﬁ+1)
23 '

b) sin® 90°+ cos’120° + cos’ 0° — tan” 60° + cot*135°

= (sin 90°)2 + (cos 120")2 +(cos O")2 —(tan 60")2 + (cot135°)2
=1+ (cos(180°~60°))" +1~(v3) +(cot(180°~45°))’
=1+(cos 60")2 +1—(\/§)2 +(c:0t45°)2 =7

¢) c0s60°.sin 30°+cos*30° = (cos30°) =1.

L
2

N | —

Pon gian biéu thirc sau:

a) sin100°+sin80°+cos16°+cos164°.

b) 2sin(180°—a).cot & +cos(180°—«).tan az.cot (180° —r) véi 0° < ar <90°.
Loi giai.

a) sin100°+sin80°+ cos16°+ cos164°

=sin(180°—80°)+sin80° + cos16°+ cos (180°—16°)

=sin 80° +sin 80° + cos16° — cos16° = 2sin 80°.

b) 23in(180°—a).cota +cos(180°—a).tan a.cot(180°—a)

) ) cosa
=2sina.cota +cosa.tan a.cotar = 2sin . —
sin o

+cosa =3cosca.
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3.3. Ching minh cac h¢ thac sau:

a) sin’ a+cos’a =1;

b) 1+tan’ o = (o #90°);

cos’a

c) l+cot’ a =

—— (°<a<180°);

Loi gidi.
a) Xét ntra duong tron tdim O ban kinh 1. Ta c6 sina = DO, cosa=0C . Xét tam gidc vuong
OBC tacdé OD* +OC* =1 sin* a+cos’ a=1.

b) I+tan’ o = > (a¢90°)
cos‘a
c 2 < 2 2
, smm“a sin°a+cos’a 1
Xét VT =1+tan* e =1+ = > = > =VP.
cos‘«a cos‘a cos‘a
c) l+cot’ o =— > (O°<a<180°)
sin“
cos’a  sin’ a+cos’a 1
Xét VT =1+cot’ =1+ = = =VP.

sin’ & sin’ & sin’ «
3.4. Cho géc a (0°<a <180°) thoa mdn tana =3.

2sina —3cosa

Tinh gi tri cta biéu thic P =— .
3sina +2cosa

Loi gii.

Ta c6 tana =3 = cosa # 0 nén chia ca tr va mau cua bi€u thirc P cho cosa ta dugc

 3sina+2cosa dtana+2 11

@ HE THONG BAI TAP.
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DANG 1: TINH CAC GIA TRI BIEU THUC LUQONG GIAC

<0> PHUONG PHAP.

Str dung dinh nghia gié tri lugng gidc ciia mdt goc

Str dung tinh chét va bang gia tri luong giac dac biét

Str dung céc hé thuc luong giac co ban

<¢> BAI TAP.

Cau 1: Tinh gia tri cc biéu thirc sau:

a) A=a’sin90° +b* cos90° +c” cos180°
b) B=3-sin’ 90° +2cos’ 60° —3tan> 45°
¢) C=sin’45° —2sin” 50° +3cos” 45° —2sin” 40° + 4 tan 55°. tan 35°
Loi gidi
a) A=a’sin90° +b° cos90° +¢” cos180° =a’.1+b>.0+c*.(-1)=a’ - c’.

2 2
b) B=3—sin’90° +2cos’ 60° ~3tan® 45° =3 (1)’ +2G] —3(%] =1.

¢) C =sin” 45" —2sin” 50° +3cos” 45° —2sin” 40° + 4 tan 55°.tan 35°

B (2 13

2
C=| | +3| | —2(sin*50° +cos’ 40’ ) +4=—+>-2+4=4,
2 2 2 2
Cau2: Tinh gia tri cac biéu thic sau:
a) A=sin’3° +sin”15° +sin® 75° +sin” 87°
b) B=co0s0° +c0s20° +cos40° +...4+cos160° + cos180°

¢) C=tan5°tan10° tan15°...tan 80° tan 85°
Loi gidi:
a) A= (sin2 3° +sin’ 87°)+ (sin2 15° +sin’ 75")
= (sin”3° +cos” 3° )+ (sin* 15° +cos’ 15°) =1+1=2

b) B= (cosO° +coslSO°)+(cos 20° +cos160°)+...+(cos 80° +c0s100°)
= (cos 0° —c0s0°)+(cos 20° —cos20")+...+(cos800 —cos80°) =0

c) C= (tan 5° tan 85° )(tan15° tan 75° )...(tan 45° tan 45”)

= (tan 5° cot 5°)(tan15° cot5°)...(tan45° cot 5") =1

5 | Th.s L& Viét (GV todn THPT Thang Long, Ha Ndi) — Chuyén gia Chién lwoc Gido duc va Sw nghiép



@@
@*ﬂ:}%}f Trung tﬁm‘BDVH Unix Thing Long - Website: trungtamunix.edu.vn - zalo: 0835.221 183
b 5 Thay Lé Viét — Tw duy Kién tao — Gidip em giéi toan, Cung em chon nghé

DANG 2: TINH GIA TRI CUA MOT BIEU THUC LUQONG GIAC, KHI BIET TRUOC MQT GIA

TRI LUONG GIAC.
<¢> PHUONG PHAP.

- Dya vao cac hé thuc lugng gidc co ban

- Dya vao dau cua gia tri lugng giac

- Str dung céc hang ding thirc dang nhé

<¢> BAI TAP.

. 1
Cau3: Chosing =— véi 90° <a <180 Tinh cosa vj tana
Lai gidi

Vi 90° < ¢ <180° nén cosar <0 mit khic sin® o +cos” o =1 suy ra

cosa =—1-sin’a =— h_é :_¥

1
, sin & 3 1
Do d6 tana = = =—
cosa 242 242
3

2 ) .
CAu4: Cho cosa -3 va sSina >0 Tiph sina y3 cota

Loi gidi
. . 4
Vi sin® @ +cos’ @ =1 va sina >0, nén sina =+1-cos’ @ = /l—gzg va
2
cot _cosa 3 2
sina /5 J5
3

Cau5: Cho tany =—2+2 tinh gia tri lugng giac con lai.
Loi gidgi
1

Vi tana =242 < 0= cosx <0 mit khac tan’ o +1= 5
cos”

. \/ 1 J 1 1
Nén cosa = — — == =——
tan"+1 8+1 3

1)_2\/5

sina .
Tacod tana = :>s1na=tana.cosa:—2«/§. -
coso 3 3
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1

:cota—cosa -3 __ !

sin 2\/5 2\/5

3
. 3 . , tana +3cota
Cau6: Cho cosa== voi 0°<a<90°. Tinh 4 =——M——.
4 tan o + cot o
Loi gidi
1
tan o + 3 2 —t+2
tan” o +3 2

Tacod A= tana _ - lzcos 10‘ =1+2cos’ «

tan o + tan” o + g

tan cos” a
9 17
Suyra A=1+2.—=—
16 8
sina —cosa
Cau 7: Chotanazx/E.TinhB= — 3 -
sin” o +3cos’ a +2sina
Loi giai

sin o cosa

2 2
B = cosa  cos’ a _ tana(tan a +1)—(tan a +1)
sifa  3cos’a  2sina tan30!+3+2tana(tan2a+1)

cos’a cossa  cos’a
2(2+1)-(2+1)  3(¥2-1)

Suyra B = = .
Y W2 +3+242(2+1) 3+8\2

Cau 8: Biét sinx+cosx=m
a) Tim ‘sin4 x —cos* x‘.
b) Chtrng minh rang |m| < \/E
Loi gidi:

, . 2 . . .
a) Taco (smx+cosx) =sin” x +2sin xcos x + cos” x =1+ 2sin xcos x (*)
m* —1

Mit khic sinx +cosx =m nén m”> =1+ 2sinacosa hay sinacosa =
bat 4= ‘sin4 x —cos* x‘. Ta cod
A= ‘(sin2 x + cos® x)(sin2 x —cos’ x)‘ = ‘(sin X+ cos x)(sinx —cos x)‘

= A% =(sinx+ cosx)2 (sinx— cosx)2 = (1+2sinxcosx)(1—2sinxcosx)

2 2 24 2 4
:>A2:[1+m Ij(l_m lj:3+2m m Vi A:\/3+2m m

2 2 4 YA 2

b) Ta c6 2sinxcosx <sin® x+cos” x =1

Két hop véi (*) suy ra (sin X+ cos x)2 2= |sin X+ cos x| <2
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DANG 3: CHUNG MINH CAC PANG THUC, RUT GON CAC BIEU THUC LUONG GIAC

<0> PHUONG PHAP.

- Str dung céc h¢ thirc lugng gidc co ban

- Str dung tinh chét cua gia tri lvong giac

- Str dung cac hing dang thirc dang nho.

<¢> BAI TAP.

Cau9: Chung minh cac dang thirc sau (gia sir cc biéu thirc sau déu c6 nghia)

a) sin* x +cos* x =1—2sin” x.cos” x

l+cotx tanx+]1

l—cotx tanx—1

COS X + sin x 3 )
———=tan  x+tan  x+tanx +1

cos’ x
Loi i
a) sin* x + cos® x =sin® x + cos® x + 2sin’ x cos® x —2sin” xcos’ x
.2 2 \? .2 2
= (sm X +cos x) —2sin” xcos” x

=1-2sin® xcos® x

1 tanx +1
+
b) l+cotx = tany _ tanx _ tanx+l
1 — cot x V 1 tanx—1 tanx-—1
tan x tan x
COS X + sin x 1 sin x ) 2
- = —+ -— =tan x+l+tanx(tan x+1)
CcoSs” x COos“x cos’x

=tan’ x +tan”> x + tan x + 1

4B , B
Cau 10: Cho tam gidgc ABC. Chémg minh " y _cos(44C) e,
. . + — tan =
au 0 tam giac ung min 1iC A+ C S B
COS Sin
2 2
Loi gidi:
Vi A+ B+C=180" nén
. B B
sin’ 5 cos’ 5 cos(l800 — B)
VT = + - - .tan B
(180°—BJ . (1800—8] sin B
COS ? Sin T
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sin' 2 cos* B
9 » —cosB ., B B
= 2, 2 _ (,:OS .tan B =sin’ —+cos’ —+1=2=VP
. B B sin B 2
sin—  cos—
2 2

Suy ra diéu phai chirng minh.

Céu 11: Don gian cac biéu thirc sau(gia sir cac biéu thirc sau déu c6 nghia)
a) A=sin(90° —x)+cos(180° —x)+sin® x(1+tan” x) —tan” x

b) B=— \/ L v 5
sinx VI+cosx 1-cosx

Loi giai:

. 1
a) A=cosx—cosx+sin’ x.———tan’ x =0
cos’ x

1 1-cosx+1+cosx
b) B = } -2
) sin x \/(l—cosx)(1+cosx) V2

N N - -2

sinx V1-cos®x sinx \'sin? x

—x/_( jZ\/Ecotzx

Sll’l X

Céu 12: Chimg minh biéu thirc sau khéng phu thudc vao x.

P=x/sin4x+6coszx+3cos4x +\/cos4x+6sin2x+3sin4x

Loi gidi

P= \/(1 —cos’ x)2 +6cos’ x+3cos x + \/(1 —sin? x)2 + 6sin® x + 3sin® x

— J4cos* x+4cos® x+1 ++/4sin® x +4sin® x+1 = \/(2cosz x+1)2 + \/(2sin2 x+l)2

=2cos’ x+1+2sin*x+1 =3

Vay P khong phu thudc vao x.
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