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cos2 A sin2 A 1+tan2 A
+
cos2 A cosZ A
(b) cosZAaﬁSmA,cosASﬁTtanAﬁmﬁWW
&0 WA € fF ¢ cos(A +B) =cosAcosB —sin Asin B
B=ATE W ¢cos2A = cos A cos A — sin A sin A
a cos 2A = cos2 A —sin2 A
SR cos2A =cos2 A —(1-cos2A) = cos2 A — 1+ cosZ A

ST, cos2A = 2cos2 A — 1 =  Cos?A = %

AN cos2A =cos> A—sin”? A =1—sin2 A —sin2 A

A, cos2A =1-2sin2 A = sin2 A = #
cos 2A = cos> A —sin® A

cos2 A +sin? A
T U H Y SR B A cos2 A W WM HH W BH WK Bl ®
1—tan2 A
1+ tan2 A

(c) tan 2A Sl tan A & TA H I HLA

cos 2A =

T



argge - |
=,

Tt we - 11

A+ A 2 A
tan2A =tan(A+A)= tan tanA _ _Ztan
l-tanAtanA 1—tan2 A

T YR e frefafea gt &1 o= fear @

sin2A=ZSinAcosA:M
1+ tanZ A
_ 2
COSZA=coszA—sin2A=2c:oszA—1:1—ZSin2A=—1 tanzA
1+tan“ A
tan2A:%
1—tan“ A
coszA:M’ sinZA:M
2 2
sin 2A
IEEI0T 4.9, fag Hifelg : ————— =tan A
1+ cos 2A

sin2A_ 2sinAcosA _ sinA
1+ cos 2A 2cos?2 A cos A

IAETUT 4.10. T9g HINT @ cot A — tan A = 2 cot 2A
1—tan2 A 2(1—tan2A)

T

3 ¢ cot A —tan A = —tan A = =
tan A tan A 2tan A
_ 2 2
T 2tan A T an 2A = 2COt2A
(l—tanQAj

T T
ISEIOT: 4.11. | Jd HifW ;. cos? §+ cosz%

1+ cos ~ 1+cos3—7t 1+—+= 1—L
4 4 V2 V2
2

T cos? &+ cos2 & = + - +
8 8 2 2 2
C(VEeD+ (a1
22 =1
SeTETor 412, fag W A =tan(£+éj
1-sin A 4 2
. A
smE
T A I+ A
. T A tan1+tan5 COSE
W:Wq&i=tan(z+3j= - = —4
1 — tan —tan — sin —
4 2 1 2
A
COs —
2




o wem- 10

A . A ( A . Aj( A . A)
cos — +sin— | cos— +sin— || cos— —sin —
2 2 _ 2 2 2

= 2
= < 2 - i
CoSs — —sin — A A)
COs — — sin —
2 [y
. cosA sin A
[37e1 3R T ( -
2 2
coszé—sinzé
- 22 = SOA oot e
cos2 2 1 in? A ncos Dginh 1-sinA
r j 2 2 2 2
T@ MU feRa dar 4.4
T
LA A=S Al FeAd HifSy
(a) Sin2A:ZSinAcosA:M
1+ tan2 A
2
(b) cosZA20032A—sin2A:ZCoszA—lzl_zsinzA:1 tanzA
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(a)  sin3A,sinA® €9 ¥
Td sin(A+B)=sinAcosB+cosAsinB § B=2AT@H W
&0 9 e € ¢ sin (A +2A) = sin A cos 2A + cos A sin 2A
=sin A(1-2sin2 A)+ (cos AX2sin AcosA)
=sin A —2sin3 A +2sinA(1-sin2 A)
=sin A —2sin3 A + 2sin A — 2sin3 A
sin 3A = 3sin A — 4sin3 A (D)
(b) cos 3A, COSAH ®T H
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=cos3 A(3sin A —4sin3 A) +sin3 A(4cos3 A —3cosA)
= 3sin A cos3 A — 4sin3 A cos3 A + 4sin3 A cos3 A —3sin3 A cos A
= 3sin A cos3 A — 3sin3 A cos A
=3sin Acos A(cos2 A —sin2 A) = (3sin Acos A)cos 2A

= 3sin 2A X cos 2A :g‘sm4A =§sin4A,
2 2 4

T T 3 b T
IaEI0T 4.15. g =ifew . cos3—+sin3—:—(cos—+sin—j
9 18 4 9 18

¥ —l{3cos£+cos£}+l(3sin£—sin£j
§A : 9 Uy 4 9 30 4 18 6

—E[cosz+sin£}+l(l—lj—g{cos£+sin£}— ¥
4 9 18 42 2 4 9 18 [T 9T

r

1. aﬁA:%%ﬁ,a‘rwﬁﬁaﬂﬁqz

(a) sin3A = 3sin A — 4sin3 A (b) cos 3A = 4cos3 A —3cos A
© tan3A_3tanA—tan3A
c =

1-3tan” A

2. sin 3A &1 TH 1A Hiteg g
: P
(a) sin A =§ (b) sin A s gl
3. cos 3A &1 M A HifoC IS

(a) cosA=—% (b) cosA=% gl
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argge - |
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4, fgg =ifsT cosacos(g—a)cos(g+aj=%cos30c.

27 nT 3 21 o
5. (a) g +IfST sin3——sin3—=—(sin——sin—j
9 9 4 9 9

(b) fog Fifo ¢ SN3A _ COS3A e o A IO ST | T 2

sin A cos A

3 _
6. () fag FRM : cot3A = SOV A —3cotA
3cot2 A -1

(b) g HIT : cos10A + cos 8A + 3cos 4A + 3cos 2A = 8cos A cos3 3A

4.4 YTk HIUN & FHRUTHAT BT

A A A

EaL| E,g’z o FT A TUadF B FedAld T

e fag foran =1 g1 @ T

sin? A= LTCOS2A o 1HCcos2A |, Docos2A
2 1+ cos 2A

Aﬁ%gmw“ﬁm@wwgﬁmwmm%

. A /1— A / —
in o4 CcoS ,cosézi 1+ cosA s tané:i 1——cos A
2 2 2 2 2 1+ cos A

T YIS A1 HUTcHd Tag H ¥ K @ ot 97 gehd €, W 39 o9 R el wwar @

A .
ﬁg F A & U ®ed 1 WG 99 OIS © A RO |

o oo

TE 3Yeh! Fr=Afafed I3eIen 9 TI< g ST

IETE 4.16. sin(—gj i cos(—gj F A A BT |




o wem- 10

ITEI0T 4.17. AR cosA—275 #R 7<A<2n FI T A e o e | | A L L
i siné i cosé tané
(1) > (i) > (iir) >

T : AT wguly o omar € erefq —<A<27‘C:>3Z<%<ﬂ',

sm% >0, cosé< 0, tané <0

A 1—cos A 9
sin — = ,/ ,/ ,/
2 2 25
A I+cosA
Ccos — = ,/ ,/
2 2

tané—— l—cosA _ 1—*
A 2 1+ cosA 1+7

—
oo

an
ow
II
—_ —| | W
0|©® '
II
Ln-lk

b-)
[\)

r
@ A feraar e 4.6

. zrﬁ~;A=§a>rquaaﬁm:

. A 1—cos A A 1+ cosA A 1—cos A
(a) sin— = (b) cos— = (c) tan — =
2 2 2 2 2 1+ cos A

. T . T
. — SIn —<hT HMH
2 s1n12 3‘ﬁ'{ o4 RIGRCAISLE
3. O A1 ity

(a) sin z (b) cos z (©) tan = )
8 8 8

M9 Semiora | TR S® wER e wEen, fger getewor enfe 9 ufifed 2
AT 3= BA HN @ HiEm B
T THR () x —3 =0 F Had TH &A 2l

(i) x2 —9 = 0™ x & & 9 firerd 2
AT 2@ B TR x % HE g @ u W) e € o afE x SRy e
R FAROHAE 9 & @ = TR, 9 39 9 W faem &
39 YR THIHWT sin®—1=0 ¥ W rm

T 5t 9%

=1 dIM 0=—, —, —, ...
sinf =1 R

103



AT - |
=,
Hey T

104

WEd: I G & Hifqd 9F 8, g8 91 Seniuifada aHieor o oevas 9 fe
T =

39 B9 TH YR & GHIRIN i 8 i i fafy EEm)
4.5.1 GHIHIUT sin O = sin o0 KT ATTHR T JTd HIAT
fear 2 foF sin®@=sin0 = sin®—sino =0

a1 2cos(e+ajsin(e_a)=0
2 2
0+ . (0—a
- a1 @ cos =0 272 sin 5 =0
0+ o T 06—« .
— =(2p+1)5 31T Tzqn,p,qez(iﬂﬁiﬁww)
=N 0=(2p+1)n—0 YN O=2qn+ (D)

(1) ¥ &5 T sin O = sin o, HT IF T 9 Sl &
O=nn+(-1)"a nez
4.5.2 GHIRIUT cos O = cos 0. SRl MU BA FATd HIAT

e & & cosO=cosat = cosO—cosa=0
.n6+a. 00—

-2 sin =0
= 2
. 00—«
— I sine+a=0 e sin =0
2 2
0+« 0—o
= = pn ST —— =qm, p,q€
2 2
= 0=2prt—o YA 0 =2pnt+a (1)

(1) ¥ & FHII0 cos O = cos o 1 =TT B WIS Bl ©
0=2ntto,nez

4.5.3 GHIEIUT tan O = tan o RT SAUH T FATq HIAT

e T ® % tan6 = tan o

sin®  sin o
=0

cosO cosa

sinBcosa —sinacos®=0 = sin(6-a)=0
O-oa=nm,n€ez = O=nT+0 ne z
EEJES COsec 9 = cosec WWW% :
0=nn+(-1)" o

secezsecaaﬁmwméi 0=2nt+
cot6=cota$WWW%2 0=nm+

g 40U U
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IABIOT 4.18. T=fafed aHieon o Yo &1 a9 B 00 hifed :

) 1
() () s1n6=§ (ii) sinez—g
V3
(b) (i) cos 5 (ii) cos 5
©  coth=—3 (d) 4sin20=1
1 T
‘A : (a) (i) sin® = — = sin— S0 =nm+ _IHE, ne z
2 6 (-1) 6
. —3 . T ( nj . 47
(1) sin® = —— = —sin— =sin| T+ — | =sin—
2 3 3 3
G:nﬂ:+(—1)n4?n, nez
) 3 o8
(b) (1) COSGZTZCOSE ezznniz’ ne z
(i1) cosez—l=—cos—=cos(n——j=cos2—7E 9=2nni%, ne z
© cot 0 = —/3
tane——i——tanﬂ—tan(n—zj—tans—fc
V3 6 6 6

5T
G:nn+z, ne z

2
d 4sin20=1 = sin29=l=(l) = sin2 X
4 2 6

= sin@zsin(ig) = eznniz’ ne z
6
IARIUT 4.19. frafafed o g o1 U 8 J1d HIST
(a) 2c0s20+3sin0=0 (b) cos 4x = cos 2x
(©) cos 3x = sin 2x d) sin 2X + sin4x +sin6x =0

TA: (2) 2c0s20+3sinf=0 = 2(1-sin20)+3sin®=0
=  2sin20-3sin9—2=0 = (2sinO+1)(sin6-2)=0
= sin6=—% aM sin® =2

iR sin @ = 2 e & ¥,

. 1 N T ( nj . In
sin0=——=-sin—=sin| T+ — | =sin—
2 6 6 6
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9=nn+(_1)n'%,nez
(b) cos 4x = cos 2x 3T cos 4x — cos 2x = 0
= —2sin3xsinx =0
= sin3x =0 an sinx =0
= 3x = nm Ell X = n7w
nm

= X:? Bl X =nT, ne z

) T
(©) cos 3x =sin2x = Cos3X=COS(E—2X)
= 3x=2nni(§—2x), nez

Fad + fae o W, 6 W< g 3x:2nn+g—2x

5x = 2nm + & x—2n—n+1
= 2 = 5 10

Tt we - 11

o ' fae o W, & wra B @ 3x:2nn—g+2X:> Xzznn_g’HEZ

(d) sin2x +sin4x +sin6x =0 AT (sin6x +sin2x ) +sin4x =

A 2sin4x cos2x +sindx =0 A sindx[2cos2x +1]=0

1 2n
sin4x =0 [ COS 2X = —— = COS —
2 3
21
= 4x = nm A 2x =2nmt ==, nez
nTw o
X =— q1 X=ntt—, nez
4 3

r

1. f 4 s & fau g &1 =aus 9= A9 iy

(i) sin 0 = ? (ii) cosec § = V2 (iii) sin © = —?

2. f9 4 9y & fau g &1 =9s 99 I wifaa .

0

(iv) sin @ = —

(1) cos O = —% (i) sec @ = —% (iii) cos O = ? (iv) sec O = 2

1

V2
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3.

59 7o & fau g &1 s 99 9 i
D tan0=-1 () tano =3 (i) cot @ = —1
59 7@ & fau g &1 s 99 9 i

(i) sin 26 = (i) cos 20 = % (iil) tan 30 = 1 (iv) cos 30 = —

V3

1
(v) sin2 @ = (vi) sin2 20 = " (Vi) 4 cos2 0 =1 (vii) cos2 20 =

W N‘é‘

1
2
3
4

frfafed § 9% 1 =9 B J@ RIS .

() 25in20 ++/3 cos@+1=0 (i) 4cos>@—4sin@=1
(iii) cot © + tan © = 2 cosec ©

72 o
Ws’q‘qﬁm

sin(A + B) =sin AcosB £ cos Asin B,
cos(A £B) =cosAcosB Fsin AsinB

tan A + tan B tan A — tan B
, tan(A-B) =
]I —-tan Atan B 1+ tan A tan B
cotAcotB—l, cot (A —B) = cotAcotB +1
cot B + cot A cot B —cot A
2sin AcosB =sin(A+B)+sin(A—-B)

2cos AsinB =sin(A +B)—sin(A-B)

2cos AcosB =cos(A+B)—cos(A—-B)

2sin AsinB =cos(A—-B)—cos(A+B)

C+D C-D

cos
2
sinC —sinD = 2cosC;DsinC;D

cosC+cosD=2cosC;DcosC;D

tan(A +B) =

cot(A+B)=

sinC + sin D = 2sin

cosC—cosD=2sinc_|2_DsinD;C

sin(A +B)-sin(A—B)=sin” A—sin” B

cos(A+B)-cos(A—B)=0052A—sinzB

2tan A

sin2A = 2sin ACOSA = ———
1+ tan2 A
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2
COSZA=coszA—sin2A=2cos2A—1=1—25in2A=—1 tanzA
1+tan” A
taHZAZM
1-tan? A
1—-—cos2A
— 5 o _ 1—cos2A
sinZA:%, coszA:#’tan A_1+0032A

sin 3A = 3sinA—4sin3A, cos3A =4cos3 A —3cos A
3tan A — tan3 A
1-3tan2 A
3sin A —sin 3A 3 3cos A + cos3A
2 , Cos’ A = 2

. A 1—cos A A 1+ cos A
sin— =%+, |[——, cos— =&, [——
2 2 2 2

tan 3A =

sin3 A =

. . n

sin @ = sin o = =nn+(-1) a, nez
cos O = cos o = 0 =2nmw £ q, ne z
tan © = tan o = 0 =nm+ qQ, nez

http://mathworld.wolfram.com/ Trigonometric_functions.html
http://en.wikipedia.org/wiki/Trigonometric_functions

0052 B- cos2 A
cos2 B- sin2 A

fag =ifvT cose—\/gsin9=2cos(9+§j

fag #IST @ tan(A+B)xtan(A-B)=

afz A+B=g%’r,?ﬁ

fag #NT : (1+tanA)(1+tanB) =2 3 (cotA—1)(cotB—1)=2
frefafes =t fag wifsg .

, sin(A—B)+sin(B—C)+sin(C—A)
! cos AcosB cos BcosC cos Ccos A
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Freprutfida wer- 11
. T Y 21 21
(i) cos(——A)cos(—+Aj+cos(——A]~cos(—+A] =cos2A
10 10 5 5

(iii) COSz—n . COS4—R : COSS—n = —l (iv) cos 137 + cos 17m + cos B _ 0
9 9 9 8 45 45 45

v) tan(A+gj+cot(A—£j= !

sin 2A — sin n
3

sin O + sin 20 cos O + sin 6
=tan 0 (vij) ———— = tan 20 + sec 20
Vi 1+ cosO + cos 20 (vii)

cos O —sin 9
L (1=sin0) _ o 6
Vi) T e 4 2

(ix) cos2 A + COSZ(A +Ej + cosz(A —E] _3
3 3 2
sec8A —1 tan8A ] T ok 11m 137 11
X) = (xi) COS — COS —— COS —— COS —— = —
sec4A —1 tan2A 30 30 30 30 16
ii sin£+ sinB—n = —l
(xit) St 0 2

5. = 4 9y & fau ¢ &1 = 9F 9| &g

. 1 . 3 - 1
(a) SIN O = 7 (b) sin® = % (c) sin® = NG (d) cosec 8 =~/2

6. = 4 9 yad% & fau g&1 =aus oM J| Hifee

(a) cosG:% (b) sece:% (c) cosB:% d) sec® = -2
7. = ¥ 9 7&% & fau gl =A9& AF 91 SIS
(@) tan6 =1 (b) tan 6 = —1 (c)cot§ = —%

8. = 4 9 v & fau g &1 =a9es 9F Jd SIS .

) 1
(a) sin2 6 = 5 (b) 4cos29=1  (c) 2cot2 @ = cosec?

9. =1 7 9 &% & fau g 99 Fd wifST
(a) cospB =cosgO (b) sin90 =sin® (c) tan5 O =cotH
10. = 4 9 5% & fau g1 =ms 7F Ad ST
(a) sinmO + sinn® = 0 (b) tan m0O + cotnd = 0

(¢) cosO +cos20 +cos30 =0 (d) sin©® + sin 20 +sin30 +sin40 = 0
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==y,

A

&

@ MU feRaeT WET 4.1
V3-1 3

1. (a) (1) 2 (11)7
J3-1

2. (a) N5

W@ U TeRaeT HET 4.2

2 — n2
1 ) cos Azsm A

W@ U TeRaeT W 4.3

L. (a) sin50 —sin 6

.1
(i) 1

(c) cos T + cos r
3 6

2. (a) 2sin 50 cos 6
(c) 2sin30 -sin O

TQ 3 feram HiEr 4.4

24 120
2. (a) 25 (b) 160

161 =7
3. (a) 289 (b) b

24 2ab
4. (a) - (b) v _a2

TQ 3N fera=T HiEm 4.5

110

r @2 (3pa”-4p°) .
. a) = - — .
27 ¢
@ MU femas HiET 4.6
So1 | J(4-V2-6)
2. () ,
22 22

21
© 257

(V3 +1)
2.(c) — N5

(b) cos 26 — cos 60
d) sin r + sin T
(d) > 6

(b) 2cos 50 - sin 20
(d) 2cos 60 - cos O

2016
4225
119

(© 169

(©)

23 b 4¢3 —3cd?
(a) % (b) — 3

© 2 -1
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@ o TeRaeT W 4.7

1.

@) 6=nﬂ:+(—1)n§,n€z
(iif) 9=nn+(—1)n4?n,nez
) 9=2n7r,i2—3n,nez

(iii) 9:2nﬂ:i%,nez

) 3n

@) 9=nn+7,nez

(iii) 9=nn—g,nez

(i) 9=n—2n+(—1)n£,nez
(iii) 9=n—;+%,nez

(v) G:nnig,nez

(vii) G:nnig,nez

@) 9=2nni%,nez

(iii) 9=2nni§,ne z

MY ST

5.

(a) 9=nn+(—1)ng,nez
(c) 9=nn+(—1)n%,nez
(a) 9=2nni§,nez

©) 9=2nni5§,nez

(a) 9=nn+§,nez

(©) 9=nn+%,ne z

(ii) 6=nn+(—1)ng,ne z
(iv) 9=nn+(—1)n%n, nez
(ii) 9=2nni%,ne z

(iv) 9=2nni%,ne z

(ii) 9=nn+§,ne z

(i) 0= nni%, nez

2nmt ST
iv) 0=——*— ,nez
@) 3 18

nT T
y0=—*— nez
M= 0

n7m T
ii)0=—=*—,nez
(Vi) ®=77% 15

(i) 9=nn+(—l)n§,ne z

(b) 6=nn+(—1)n§,nez
(d) 9=nn+(—1)n§,ne z
(b) 9:2nnig,nez
(d) 9=2nni2—;,nez

(b) 6=mt+%n,ne z
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10.

Tt we - 11

(a)ezmti%,nez (b)e:nnig,nez

(©) 6=nni%,ne z

() 6= 2nm

nw o
0=—or(2n+1)—,nez
e ,NE Z (b) 4 10

9=(2n+1)£,ne z
(©) D

(2k+D7 T (2k+D7
g2kl kel (b O=-r1"T ke
@ m-n o min o O YTy

(c) 9:(2n+1)g or 2nni2—;,nez

2nw T
(d) ez?oreznnia,ne Loro=(2n-1)m,nez
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