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TRIGONOMETRY

1. 3F0B0SH dYBo,e
1. )sinBcosecH=1
li)cosBsecB=1ii)tanBcotO=1
iv) sin“0 +cos° 0 =1
v)1+tan’0=sec’® - (sec O +tan B) (sec 6 —tan ) = 1.

L,secO+tanB=_1 =1

secH—tan 0

vi) 1 + cot® 8 = cosec” B (cosec 6 + cot 6) (cosec 8 —cot 0) =1

1
cosec —cot 0

— cosec O+ cot 6 =
. 2 2 - 2 2
vii) sec” O + cosec” 6 = sec” 6. cosec’ O

viii) tan? 6 — sin” 6 = tan® 6 . Sin6;
cot” 6 — cos® O = cot® B.. cos” O
ix) sin® 6 + cos* B =1.— sin” 6 cos” O
=sin* 0 + cos® 0
x) sin*@ +cos’ B = 1 — 2sin” 6 cos” O
xi) sin® 8 + cos® B = 1 — 3sin® B cos® O
> . 2 2
Xii) sin® x + cosec” x = 2
2 2
Xill) coS” X + sec” x = 2

xiv) tan® x + cot” x = 2.
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2. Values of trigonometric ratios of certain angles

1 anelel Q0 a6 | w4 | w3 /2
Sin 0 12 |UJ2 N3 1
Cos 1 V32 [UV2 |12 0
tan 0 143 | 1 |43 |undefined
cot  undefined| V3 | 1 43 0
cosec pndefined| 2 | V2 P/IV3 1
SeC 1 213 | V2 | 2 |undefined

3. Signs of Trigonometric ratios

A

1 |
90°< B < 180° 0°<B6<90°

<in A and rncer A all the ratios

< >
< >

1 \%
180°<6<270° | 270°<6<360°

tan A and cot A cos A and sec A
v

Fn 90x6 1806 | 270x6 | 360F6
sin® cosf +sino —cosf Fsino
cos6 +sin® -cos0 Fsino cos6
tan@ +coto Ftano +coto Ftan0
coseco seco tcosecO| -—secO | FcosecH
seco + cosec —secH | FcosecH seco
cot 6 +tano Fcoto +tano Fcoto
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1. tan(6-14m)
J°ES B —tan(14T11- 0)

=tan[7 (2TT—-0] = —[-tan B] =tan O
2. cosec (511+ 0)

5. cosec (5TT+ B) = —cosec O

(.- cosec(ntt+ 0) = (—1)" cosech)
3, cos(—%[j D055 EHMHIS
NEIARST

( 7th 7
cos| —— |=cos— =0
2 2

(- cos(2n +1)12[ =0)

4. Find the value of cot(315°)

INEIaRT
cot(315°) =—cot 315°
= —[cot 360° — 45°]
= —[- cot 45°]
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=cot45° =1

5.
C0S245° + c05%135° + oS> 225° + €052 315° eSSy €5 5050

Qe D

cos45° = 1 ,€0s135° = cos(180° — 45°)

V2
1
=cos45° =-——
V2
€0s225° = c0s(180° +45°)
1
=cos45° =-—
V2

cos135° =cos(360° —45°)

= cos45° =

S

Given expression

BRI

6. cos 225° —sin 225° + tan 495° — cot 495° D Kedotod

QRS S

cos 225° = cos(180° + 45°)

=c0s45° = S

J2
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sin225° =sin(180° +45°)

. -1
=-gn45°=—
J2
tan 495° =tan[5(90°) +45]
= —cot45° = -1
cot 495° = cot[5(90°) + 45°]
= —tan45° = -1
-1 1
GE. =—=—-|-—|-1+1
75
-1 1
= -4+ = —1+1=0
J2 2
6. sin330°.cos120° + cos210° .sin 300° Dend ¥ m?bod
Qe D

sin330° =sin(3600 —300) =-sin30° =-

N

00s120° = - + cos210° = —ﬁ; sin 300° :sin(3600 - 600) =—
2 2 2
sin330° cos120° + cos210° . sin300° = —%x —%+ (—%](—\E’
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8. cosecB+cotB= %, 0B 005 EHTIN BB 89D JFSo &
0LNO0E B0)Nw.

INIaRT

cosec’O—cot’0=1
(cosec O + cot 0) (cosec B—cot B) =1

cosecO—-cot0=3..(1)

and cosec 8 + cot B = % ..(2)
From (1) + (2)
cosecB—-cotB0=3

cosec O+ cot B = %

2cosec O = 3++=19
3 3
cosecO=—
sinezﬁ
16

From (1) —(2)
cosecO—-cotO=3

cosec B+ cot B = %

—2cot9=3—1:§
3 3

cotf=- 8 .8
2x3 6
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Dcose=cot613;in6:__8x£:__4
6 10 5

sin @ +ve and cos O is —ve

5295580 B 30&D S0 &oenos.

9. secB+tanB=5 o3 0 9 DSo S &oewod B0 sin B LT IL
Qe D

secB+tanB=5 ..(1)
sec’0-tan’0=1
(sec @+ tan B)(sec6—-tanB) =1

I S
secO+tan0

sece—tanezé ..(2)

secO-tanO =

Adding (2),(2)
secO+tan6=5

Sece—tanezE

236309:5+l
5

256 = 25+1

tan9=E, Sin6:E
13

[]sinB,secH,tan O SMaELN
5B 6 DS FSo & HoLod.
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10. A 30&° S0 & 89 Tmo, B 200E° J%o & 89 €0, cosA=cosB=-

4sinB -4tan A
L9003 :
tanB+snA

N[

SISMISIVIRSRNVIARUINIY

NEIARST
cosA:cosB:—%; A B0& %0 & 8D o

0 A 3058 S0 8 Semo

NE

SnA=—-—
2

cosB:—% B 203°&° %0 & 89 Eero

0 B30& 300

sinBzg tanA:\/§ tanB:—\/:_%

3

3
4sinB—3tanA:4x2_3x\/§__ V3 2

tnBrsnA o V3 -3/3 3

2 2

; _ T 3 _
11 sin(3rt A)cos[A 2jtan[ A

2 ) :_COS4A 3@052@) \émﬁbmm
13m

cosec[2 + A)%C(STH A) cot[A —’ZT)

NEIARST
sin(31T—A) =sin A
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cos(A —T—Tj = COS(T—T—AJ =sinA
2 2

tan(%n—Aj =cot A

COSGC(%[+AJ =-secA

sec(3r+A) =—secA
cot(A —Ej = —cot(]—T—Aj =—tanA
2 2

sinASinA [dot A
—secA [3-secA [+Ftan A

LHS =

-snA

12. cot (nj cot (3“) cot(mj cot(mj cot (Q—HJ 1.0 WN° @ 30
20 20 20 20 20

Sol. cot(ﬂj —cotge = &

20 tan9°

cot 3 =cot27° = >

20 tan 27°

S5m
cot| — |=cot452 =1

20

7T[ o (e} o] o
cot %y = cot 63° = cot(90° — 27°) = tan 27
cot Z—g =cot81° = cot(90° -9°) =tan9°

0 cot T cot S eot 2 cot Moot
20 20 20 20 20
1 1

tan9° tan 27°

Oan27°[{an9° =1
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e =)
sin| == |tan| —— |sec| ——
13. 6 DS E5MT D050

5
ool oo oot )

= —sin(2[360° - 60°)

=sin60° = ﬁ
35 — o — (e} o —_— o — 1
tan| — | =tanl1l050° = tan(3[(360°-30°) =-tan30°=-—
6 V3
sec(—%nj =sec(—420°) =sec420° =sec(360° +60°) =sec60°® =2
CoS ST c0s(225°) = cos(180° + 45°) = cos45° = —%

= csc315° = cse(360° — 45°) = —csedb2 = =/2

&3 »|

=
\]
=)

COoS

j = c0s510° = cos(360° +150°)

o|

NI

= c0s100° = cos(180°=30°) = —cos30° = -

LHS= (fj@%}@)
(J%)Fﬁ)[-f]

o o _ A2
14. tan 20° = p eond 010 e 700" _1 P 0 Sedsn
tan560° —tan470° 1+p

Sol tan 610° + tan 700°
" tan560° —tan470°
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_ tan(360° + 250°) + tan(360° + 340°)
~ tan(360° + 200°) — tan(360° +110°)
_ tan 250° — tan 340°

~ tan200° - tan110°

_ tan(270° - 20°) — tan(360° — 20°)

~ tan(180° + 20°) + tan(90° + 20°)

_ cot 20° —tan 20°

"~ tan 20° + cot 20°

1
_ tan20°

tan20° +

—tan 20°

tan 20°
1 1-p?

p
_p _ p _1-p°
p+l P+l p+l
P p

(] (an610°+1an700° _ 1~ p?

tan560° —tan470° 1+ p?

15. a, B e« Zgj"éé%%s:?en evsonb Sin O =.a, e0xd(sin o cos B— cos A sin B).De0d
’ézéo‘é"szjoa%

Sol. O,B o Jr&sSeron Sy + B =90°
B=90°-q

. ) a
bsna =a=sna =E

2 2 .2
cos’0'=1-sin’a = 1—(% b
b b
b* -a®
costl = ——
=JB=90°-a
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sinB=sin(90-a) =cosa
(Jcosa =sinf3
and a =90°-f3
sina =sin(90° - 3) = cosp

JcosB=sna =2
b
a
[Jcosp =—
P b

sina cos—cosasin

:Exé_\/bz_azx\/bz_az
b b b b
_a® (b®-a’) _a’-b*+a® _2a’-b?
A A

16. cos@+sinf=+/2cosf & cosf-sing = /286 9D 53S0
Solution:

cos@ +sinf =+/2 cosf -------- (1)

Let cosd-sinf=x ------- (2)
(1)2 +(2)2 = (cos@ + sin6?)2 + (cosé’—siné’)2 = (\/E cos6?)2 + X2

— 2-200820=x2 = x=22snf [Ocosd-sinfd=+2snd

17. sn? Z 45 4 g2 74 g2 =5 0 TI° )W
10 10 10

Solution:

LT ., 4mr . ,6m . ,9mT
sin“—+sin“ — +sn°  —+sin“"—
10 10 10 10

sin2£+sin2(7—7—£j+sin2(£+£j+sin2(ﬂ—£j
10 2 10 2 10 10

in? L +co L +eo2 L +sin? L=2lsin? L v co El=2
10 10 10 10 10 10
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=sin? L +co? L =1
10 10

0 _ 0 _ 2
18. tan20° =1 @900 tan 160 Otanlloozl A
1+tan160" tan110 2A

19, Sect9+tant9=§ 23 SN0 SHFDDD 05w 89 JSo & 50008
B0 ).

@ WI° Y)W

Qe K= Sec6?+tan=§sec:6?+tan5?::_23

2secO=2+3— seco=13/12 sng=1M0 _~15
secd 13

08 oD FS0 & $0ew0d

20. A, B, C, D exwed 2.8 58,05 Séssyymo S’ Serron @ond
i) sinA—sinC=sinD-sinB
ii) cos A + cos B + cos C + cos D = 0-&d 3535w
Sol. A, B, C, D are the angles of.a eyclic quadrilateral.
A+C=180°B+D=180°
A=180°-C,B=180°-D
i) sin A—sin C=8in D—sin B
sin A+sinB=sinC+sinD
we have
A=180°-C=SinA=sinC ..(1)
B=180°-D =sinB=sinD ..(2)
Adding (1) and (2)
SinA+sinB=sinC+sinD
ii)cos A=cos (180°—-C)=-cos C
= cosA+cosC=0 (1)
cos B=cos (180°—-D)=—cos D
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= cosB+cosD=0 ..(2)
Adding (1) and (2)

cosA+cosB+cosC+cosD=0.

21. acosB—bsinB=c, @ond asnB+bcosd=/a2+b2 -2 e BI°H)H0
Sol. acosO-bsinB=c ..(1)

Letasin®@+bcosB=k ..(2)

Squaring and adding

22. 3sinA+5cosA=5, 008 5sin A—3cos A=%£3 9S50
Sol. 3sinA+5cosA=5
Let 5sin A—3 cos A=k
Squaring and adding
(3 sin A+5cos A) + (5 sin A—3 cosA)® =25 + k
9sin® A +25co0s” A +30sin A cosA + 25sin® A
+9c0s” A —30sin A cosA = 25+k?
34sin® A +3400s° A = 25+k?
34(sin® A +cos® A) = 25+k?
34(1) = 25+k?
34=25+k>
k?=34-26=9
k=43

23 tan9+sec9—1:1+sin6
" tanBO-secO+1  cosO

Sol. We have @n9+sx6-1
tanB—-secO+1

@ WI° Y)W

_ (tan®+sech) — (sec’ O - tan” 6)

B tan0—-secO+1

_ (tanB +secB) — (secO + tan 0)(secO — tan O)

B tan6—-secO+1
www.sakshieducation.com
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_ [tan O +secO][1—secH + tan 6]
tanO—secH+1
=tanB+secH

:sin9+ 1 :1+sin6
cosO cos6  cos6

tanO+secO-1 1+sinB
tanB-secO+1  cosH

24. 3(sinB-c0sB)” +6(sinB+cosB)? +4(sin® 0 +cos’ ) =13 & S5
Sol. (sinB-cosB)?=sin’ O + cos® B — 2 sin B cos O
=1-2sinBcosHO
(sin B — cos 0)* = [(sin B — cos 6)°]*
=[1-2sinBcosh]?
=1+4sin’0cos’ 6 —4sinBcosd
[ (sin®-cosB)* =1+4sin? Bcos’ 6 — 4sinBcosh

(sin®+cosB)? =sin® 0 +cos” 6 + 2sinBcosh
=1+2sin0cosO

0 (sin®+cosB)? =1+ 2sinBcosh

sin® 0+ cos® B = (sin® 6)3 + (cos?0)*

= (sin® 6+ cos® B)® —38in2 Bcos® B(sin® 6 + cos” B)

=1-3sin?0cos? B (.sin’ 6+ cos’ 6 =1)

Osin®06+cos’@=1-3sin’6cos’ O

0 3(sih@ - cosB)” +6(sinB + cosB)? + 4(sin® B+ cos’ B)

J1+4sin’0cos’ 6 —4sinBcosh] + G[1+ 2sinBcos6] + 4[1-3sin® Bcos 6]

3+12sin®0cos’ 6 -12sinBcosO +6+12sinBcosO + 4 —-12sin” Bcos® B
=3+6+4=13
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25. cos4a+2cosza[1— 12 }zl—sin“a 9 B DOI 06
sec’ a

Sol. L.H.S.= cos40(+20052a[1— 12 }
sec? o

=cos*a +2cos’asin?a
(-1-cos’a =sin®a)

= cos’ a[cos’ a +2sin® a]

=(1-sin®a)[(1-sin®a) +2sin?q]

=(1-sina)(1+sin®a)

=1-sin*a=RHS

%6 (1+sin@-cosB)® _1-cosb 99 55550508
" (1+sinB+cosB)® 1+cos

Sol.

1+sinB®-cosO = (1-cosB) +sinB = Zsinzg+23in§cosg =25in9[sin§+cosg}

1+sin6+cosez(1+cose)+sin9:20032§+25in9c05§
) e{ 0 .e}
=2C0S—=| CoS—=+Sin—

2 2 2

2

. 0] . 06 0
25|nE S|n§+cos§
LHS:

0 06 . 0
2C0S—| COS— +SN—
2 2 2
. 29 . 29
_sm E B 29n E _1-cosh _
= 5= 5= =RHS
02 ?  2cox2? 1+cos0
2 2
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27. 23m9. =X e90003 1—msq+sne:)mé ééo%’sboa%.
1+cosB+sind 1+sinb
Sol. Zsme_ _
1+cos@+sinB
ZEingcosg
= 2 2 =X

2c0s’ 9, 2s ng cosg
2 2 2

.08
48in—COS—
- 22

e[ 0 . e} —X
2C0S—| COS— +9Nn—
2 2 2

29n2
:ﬁ:x ...(D
COS—+Sin—

. -0 . 0 06
1-cosO+sinod 2sn 5+23|n§cos§

1+sin® ain? 9+ cos2® 2567 B ®
2 2 2 2
Zsine[sine+cose} ggng
_ 2 2 2| _ 2 _
5 5 . 5° x (.- from(1)
Sin— +cos— Sin— +Ccos—
[ 2 2} 2 2

823,08 A0 0 FohoS0d

28.%=2acos°0;y=bsin’0
Sol. x=acos36;y=bsin36

13
X X
2 =cos’0=cosO=| =
a a

1/3
X:sin39:>s:ne:(¥j
b b
We have cos? 0 +sin’0=1
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290.x =acos' 0 =Dbsin*0.

X
Sol. x=acos’0=cos*e=2
a

= 0c0s° 0=

>

y=bsin*8=sin*0=

:anez\ﬁ
b

cos’0+sin’0=1
X X 1/2 1/2
Bl
a b a b

30.x=a(secO+tan B);y=b (sec O=tan 6)
Sol. x=a(secO+tanB);y=b(secO®-tan )

xy = ab(sec’ 6 —tan” B)=.ab(1) = ab
Xy = ab.

T I<

cos(77=A) cot(;T + Aj cos(-A)

31. =CoSA @ WI°Y)dN

tan (77+A) tan(3’27+ Ajsin(Zn— A)

www.sakshieducation.com
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e cos(T- A) cot(g+ Aj cos(-A)

tan(T+ A) tan(3]2T+ Ajsin(Zn— A)

_ —cosA(-tan AJcosA
~ tan A(-cot A)(-sin2A)

_ Ccos’A sinA
" 2sinAcosA’ cosA
1
2

32. 00 0 250035 FS0 S 850 cosB=t(0<t<1)eond (a)sin O (b) tan
0 deoden ézéo%’gboc%

Sol. cosB=t GIso P Tod G0 S &0e0d.

x? = AC?-BC? =1-t?

X =+/1-12
a)sne="B__1_¢
AC

£.2
o) tang = AB _ 171
BC "

33.8%020 BorE S S0 S S, sinH:—% 9000 ¢9
(i) cosa (ii) cot@Denden ’ézéo‘é’sboc%

INIaPT

snf=- 0 B o0& JSo S S

i
3
SIS ;6”‘8 e i (’Ss — w2 — _1_2\/5
DS €3007°0 5508008000 cosfd=,/1-sing = |1 5~ 3
www.sakshieducation.com
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te_c_o—se_zf
sin

34. 8tanA=15,25sinB=~7 B0 A,B >9S5 Jdo &8 Teven

900 sin A cos B + cos A sin B = —% SHENGIORW

Sol. 8tan A=-15

tanA——E
8
A,ll S0 & Tmo smA—E cosA = 2
17 17
25sinB=-7
sinB:—l
25
B, Ill >80 & €00 snB=-— cosB =2
25’ 25

L.H.S. :sin Acos B+ cosAsinB
15 -24 -8 -7 _-3x24 -8x-7

T17 25 17 25 17x5  17x25
_-360, 56 _-304

425 425 425

35. (1+cotB-csch)(1+tan@+sech) =2 e WP
Sol. L.H.S.: (1+cot8~csch)(1+ tan 6 +sech)
:{Hcose_ 1 }[1+sin6+ 1 }

sin®. sinb cosB cosO

:{sin6+cose—1}{cose+sin6+l}
sin® cos0

_ (sinB+cosB)?-1°> _sinB+cos’ 6 +2sinBcosO -1

snBcos® sinBcos6
_1+ Zt'c,mecose—l= 2s!necose —2-RHS
sinBcos06 sinBcos6
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>
N ¢
X
(\
e3358 50 JoBASw @oé&;’)o:)éoa

Q

\\
¥ I(0) JIrE°d JHB) " >
X\

1-4 33008508 es@cs‘s‘{g?mm

1. cos (3x +5) + 7')
Sol. f(x) aqwx +5)+7

@ period of cosx _ 2m
& 3

\‘N [coefficient of x]

2. tan 5x
Sol. f(x) =tan 5x

Period =
5
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3. |sin x|
Sol. f(x) = |sin x|
Period =Tt

[1sin(rt+x) [= ((=sinx) = (sinx)) |

4. tan (x + 4x + 9x + ... + n’x) (n any positive integer).
Sol. f(x)=tan (x + 4x + 9x + ... + n’x)
=tan(l+4+9+...+n°)x

=tan(1® + 22 +3? +...+n?)x

_ tan[ n(n+1)(2n +1)}X
6
Period= =N
n(n+)(2n+1) n(n+1)(2n+1)
6

5. e383502/3 e Ko sine 3005520y SHRT05w 2/3.

_of2m)
Sol. f(x)—sm(2/3jx sin(3rx)

6. [0, T] 05508 cOs 2x B, o AoS0H

Sol.
X 10/30°45°60°90°/135°/180°
cos 1 1
X 1 > 0 3 -1| O 1
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30° \60° 90° Z35° 180°
1/2 1
1 4

7. (0,7) @08%0 & y=sin2x B0¥) 3~D&,0 AaS0c.
Sol.

x | 0 /30°|/60°/90°|135°|180°
sin
0 V3|43 0

2X 2| 2

-1 0

8. [-TT +Mwos50s’ sin x O308); 8> D%,0 NASH0G.

Sol.

0 |90° |180°
(0) (Tv2) (™)

sinx] O | -1 O 1 0
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9. [0, T] oS80S’ y=sinX,y=cos X, X-axis AB0E); 8 D%,0 NOSHOG.

Sol. y=sinx

1L 1L 3

10 a2 g |
0ol—=|11=+1o0
v RE RE
Y = COS X

Tt Tt
10132

1
y 1 E 0

10. (—ggj ©905508° y = tan x 030¥); o AoS0H
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7

11. (0,77) 0880 & y=cos’x BWE) S~DF,0 NAH0E.

(0’ DW

0 /2 T

72

12. f(x):2§n%+3003% o3ool§zj 358 30 S0 02w

@wéb 535 50 sn2 is ﬂ:8
- 4 7Tl 4

cos % o?méb esJ8 S0 s E:S
3 -° /3

L.C.M of 8, 6

0 f(x):29n%+3005% es58 J0 24

13. ascose+3«/§sin(e+gj+6£ b, @003  a A3 K0FY Jeod and smallest
value.of b BT, EIQD0D EAT[0D[.
Sol. “f= cose+3\/§sin(e+]—3+6
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—cose+3«/_[sn9cos]—:+cosesn 4}6

—cose+3\f{s}e C\OFO} +6

—cose+i[sm6+cose]+6

NG

=c0s0+3sinB6+3cosO+6
=3sin0+4cosb6+6

$052009= C-Va +b?

=6-F+4? =6-25=6-5=1
18% oo C+yaZ+b? = 6+5=11
[Ja=1b=11.

14. §, DyASrod  e3D8 50 XA 50D,
1. cos’*x.

Sol. Let f(x) = cos*x = (cos® x)?

2

_ 1+2c0s2X + oS 2X
4

_ [1+ cos2x}2

:£[1+ 2C032X +M:|
4
1
=§[1+ 4cos2x + 1+ cos4x]|
1
=§[3+4c032x +cos4x]
- 211
C0S2X o?mﬁb 338 D0 > =TI
_2Im_ T

coS4x o?mézj 33 50 ===—
4 2

L.C.M. of (TLLZT) =1

[] Period of f(x) =
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15 5sinx +3cosx
" 4sin2x +5c0sX

Sol. Let f(x) = 3NX 300X
4sin2x +5cosx

sin X o&»ézj es58 d0 = 2T
COS X o&»éb es58 d0 = 2T
21

sin ZXCﬁwéb esd0 S0 = =—=m1
-2 2

COS 2X oBooéb e3P J0 = %":

f(x) oB3o0¥); es58J0 =

L.C.M. of {211, 21T, TT, TU= 2TT

16.808 H0050¥d 8, 1103 JenSodn THA DD

1. 4sin?x+5cos® x

4sin2x+50052x:4(1—cos2 x)+50052x
=cos’ X +4
cos’x N0 dod 1
cos” x+4 A0 Dod1+4=5
cos’x $QQJeH= 0

0 cos’x+4 ’éé’)%i)oozﬁ= 0+4=4

2. 3cos x +4sinx.

Sol. f(x)=3cosx+4sinx
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KO3 Jend C++a?+b?
=0+V42 +3F =J16+9=/25=5

$05Je0d= =C-a +b7

=4 +3 =-\16+9=-J25=-5

17. 7cosx—24sinx +5 a3, a0 TR0,
Sol.  ¥J{Jend= =C-va’+b?

=5-/(-24)2 +7?
=5-/576+49
=5-4/625=5-25=-20

o (
KO3 Deod C+ya’ +b’ =5+./625=5+25=30 N

X
()
2\
‘ O
N\
G

9
N
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Soa30E  Seren

If A and B are any two angles then

1) Sin(A + B) = sin A cos B + cos A sin B.
i) SIN(A—B)=sin AcosB—-cosAsinB
i) cos(A + B) = cos Acos B—-sin Asin B
Iv) cos(A — B) = cos A cos B + sin A sin B.

If A, B, A+ B, A—-B are not odd multiples-of 172 then

i) tan(A + B) = —;aj;; tﬁ:nBB.

. —_ tanA-tanB

If A, B, A+ B and A =B are not integral multiples of 1, then

: . cotAcotB-1
I) COt(A . B) )\ cot B+ cot A

- — CotAcotB+1

iysin(A +B) +sin(A-B)=2sin Acos B

i) sin(A + B)—sin(A—-B)=2cos AsinB
lii) cos(A + B) + cos(A—B)=2cos AcosB
IV) cos(A + B) —cos(A—-B)=-2sin Asin B
V) cos(A — B) — cos(A + B) = 2sin A sin B.
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* i) sin(A + B) sin(A — B) = sin° A—sin° B
= cos® B — cos® A
i) cos(A + B) cos(A — B) = cos® —sin° B

= cos’ B —sin® A

2 A _ 2
i) tan(A + B) tan(A - B) = A2t B
—lan an

2 2
iv) Cot(A + B) cot(A — B) = LU ActB-1
) ( ) ( ) cotB — cot?A

v) tan(45° + @) = oS0 *sind
cos0—-sno

= cot(45° — §) = T+tand
1-tan6

vi) tan(45° — @) = cos0=snd
cosf+sno

= cot(45%+ @) =
1+tan6

and tan(45° + 0) . tan(45° - 0) = 1.

* )sin(A+B+0C)
=>(cos AcosBcosC)-sinAsinBsinC
ii). cos(A + B + C)
=cos Acos B cos C -2 (sin Asin B sin C)

> (tanA) — m(tanA)
1-) (tanAtanB)

i) tan(A+B + C) =
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e9¢d éﬁe’o) JPE°I éé&e})

Simplify the following

1. cos 100° [tos 40° + sin 100° [$in 40°
Sol. L.H.S.=

= cos 100° [tos 40° + sin 100° [§in 40°
= cos (100° — 40°) = cos 60° = % =R.H.S.

2. tan(T—T+9jEﬂan[7—T—ej
4 4
tanZ+tan9 tanI[—tane

Sol.

1—tan1[tane 1+tan]—Ttan9
4 4

_(+1@n6) (1-tan@) _,
(A—tanB) (L+tanB)

3. tan 75° + cot 75°
Sol. tan75°=2++/3

cot75° =2-+/3
Otan75° +cot 75° = 2++/3+2-+/3=4
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4.

(v/3c0s25° +5in 25°)

. sine €0 & 705050,

(\/§ c0s25° +sin 25°)

NIART
2

3

=—c0s25° +%sin 25°

=sn60° cos25° +cos60°sin 25°
= §in(60° + 25°) = sin85°
5. sin(@+d)=cos (0+0) wonad tanBH  tan 0 S aswdw.

Sol. sin(0+ a) =cos (0 + a)
sin(@+a) _
cos(0+a)
tan(6+a) =1
tanB+tana _

1-tanBtana
tanO+tana =1-tanOtana

tanB+tanBOtana =1-tana
tanQ[1+tana] =1-tana

1-tana
1+tana

OtanO=

6. tng = SIEHSNL g 5 005 350 80 Seo, tanp =S *SNIL
005110 —9 nll° Cosllo -9 nllo

e902)¢3 B ¥ 0030

_cosll°+sinl1l°

Sol. tan® :
cosl1°-sin11°
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cosl11° [1+ anll }

cosll®
3 sinl1° }
cosl1®

cosll’® [l

_1+tanll°
T 1-tanll®
_ tan45°+tanll°
1-tan45°tan11°
tan @ = tan(45° +11°)
= tan56°
= tan(180° +56°)
= tan 236°
0 =236°

(- tan 45° =1)

7.0°< A, B<90°, cosA =1_z , sinB:g 008, Sin(A — B) ¥/ S50,

Sol. cosA:E and sinB:ﬂ
13 5

p

12

R
Q 5

=(13)?-5° =169- 25 =144

PQ =12
cosA:E,sinA:E
13 13
X
4 5
Y ANy,
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YZ? =XZ?-XY?
=5°-4%=24-16=9
YZ =3

sinB:g, cosB:§

sin(A -B) =sinA cosB-cosAsinB
12 3 5 4 36 20_36-20_16

13 5 13 5 65 65 65 65

8. tan 20° + tan 40° + J3tan 20° tan 40° S5 8030

Sol. tan 20° +tan 40° + J/3tan 20° tan 40°
Consider 20° + 40° = 60°

Tan(20° + 40°) = tan 60°

tan 20° +tan 40° _

1-tan 20° tan 40°

tan 20° + tan 40° = +/3(1- tan 20° tan 40°)
tan 20° + tan 40° = /3 —+/3tan 20° tan 40°
tan 20° + tan 40° ++/3 tan 20° tan40%= /3

9.  3MCA) wimma
cosCsinA
zsin(C—A) _ZsinCcosA —cosCsinA
sinCsinA sinCsinA

Sol:

_zsinCcosA _cosCsinA
sinCsinA sinCsinA
=2cotA-cotC

=cotA—-cotC+cotB—-cotA+cotC—cotB=0

10. tan 72° =tan 18° + 2 tan 54° e SeH)dw
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Sol. 72°-18°="54°

Take tan on both sides
tan(72° -18°) = tan 54°
tan 72° —tan18°
1+tan72°tan1s® ten >4
tan 72° — tan18°
1+tan(90-18) tan18°

tan 72° - tan18° .
= tan54
1+tan18°tan18°

tan72°-tan18 — tan54°
1+1

tan 72 ;tanlS — tan54°

tan 72° —tan18° = 2tan 54°
tan 72° = tan18° + 2tan 54°

=tan54°

11.sin 750° cos 480° + cos 120° cas'60° = %1 9 WI°YAW

Sol. sin 750° = sin(2(360%%.30°) = sin 30° = %

cos 480° = cos(360°% +120°) = cos 120°
=120° = cos(180° — 60°)

= —cos 60° = -1
2
cos 120° = _1
2
cos 60° = L
2
[l LHS. =

=sin 750° cos 480° + cos 120° cos 60°
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N

I
N
N—
+
I
N

N—
ML ST

I
X
L
(0]

-2
4

NI
NI

12. msA+cos(%T—Aj+cos(i;[+Aj:0 @ WIPYHID

Sol. Consider cos(%T—Aj+cos(4?n+Aj

=c0s(240° + A) + cos(240° - A)

=0s240° cosA —sin240°sinA
+€05240° cosA +sin240°sin A

=2c0s240° cosA

= 2c0s(180° + 60°) cosA

=—-2c0s60° cosA

= —ZX%COSA = —COSA

13.00326+cosz(2—;[+6J+cosz(%T—6j :g 9 WI° Y)W

Sol. cos? (%’Hej +C0S° (2—;—6j
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= cos?(60° + 6) + cos? (60° - 6)
=[cos60° cosB —sin60°sin B]?
+/c0s60° cosB +sin60°sin 6]
= 2(cos® 60° cos® B +sin? 60°sin® 0)
[~ (@+b)® +(a-b)* =2(a” +b?)]

S EEEE e}

=2 1cosze+§sin29}
| 4 4
=§[c0529+3sin29]
=lcosze+§sin29
2 2
- 2 1 2 3 s 2
OLHS =cos 6+§cos 9+§sm 0
2 3 s
=—CoS 9+§sm 0

:—[cosze+sin2 6]

I
T Nlw NDlw Nlw

(- cos’B+sin’0=1)

HS

14. sin2821—20—sin2221—; 0N 050

Sole.. A =sin2821E and B =sin? 2215, then
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sin2821——sin222—
2 2
=sin’?A -sin’B
=sin(A +B)sin(A - B)
=sin105°sin 60°
=sin(90° +15°) sin 60°
= c0s15°sin60°
_1++/3 43 _3+4/3
= Y= ¥
22 2 42

0 0
15. sin252% _gn? 22t _3+1

2 42

@ WI° Y)W

Sol. sinz(ﬂ+éj—sin2(1[—éj
8 2 8 2

[-sin? A —sin? B =sin(A +B)sin(A —B)]

.(m A 1t AY. (Tt A 1 A
=sin|l —+—+——-—|sn| —+———+—
550 %)l )

) (211). (ZAJ
=sn| — (sn|f —
8 2
=singsinA=sin45°sinA=isinA

J2
16. 005252%°—sin222%° E TR0

Sols 005252%°—sin222%°

www.sakshieducation.com

www.sakshieducation.com



wwwigatkesHiedureatiorr.com
[ cos® A —sin® B = cos(A + B) cos(A — B)]

=cos 521°+221° cos 52l°—221°
2 2 2 2

= c0s75°cos30°

:§(cos75°)

Jé V3-1)_3-43
22 ) a2

0 0
17. 0052112% —sin252% I MRS SIS

0 0 0 0 0 0
0052112E —sin2521 = cos 1121 +521 cos 112— 521
2 2 2 2 2 (

‘

(- cos” A-sin” B = cos( A+ B) cos( A~ B))

(

= cos165". cos60° = ;cos(l °—1 ) 5 005150

\
1[(V3+1] (/
_E{ NN

e
ol
ﬁ

N \ 360) DIFER Feo
"AN
18. sin4§+sm43§”+sm45§”+sm“%r—§ @ W8I0

Solution:

sin47—T+sin43—7T+sin45—”+sin47—”
8 8 8 8
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sng) o35 a5 5)) o5

Wi

. 4 TT A T AT
sin* =+ cos*— + cos* — +din
8 8 8 8

2
Z{Sin47—7+cos47—7} =2 (sin25+ coszzj —2sin? L cos2 X
8 8 8 8 8 8

=2-4sn?Zcor
8 8

19. tan3Atan2Atan A=tan3A-tan2A-tan A &1 BI° AW

Solution:
tan3A=tan(2A+ A)

tan3A = tan2A+tan A
1-tan2Atan A

tan3A-tan2AtanAtan3 =tan2A +tan A

tan3A—-tan2 —tan A=tan Atan2Atan 3A

20. cos' 7+ cos' 37 + cos' 2+ cost =3 e IRSLPO) ISV
8 8 8 8 2

21. (i) sinAsin(60~ A)sin(60° + A) =%sin3A

(i) cosAcos(60+ A) cos(600 - A) =% cos3A
www.sakshieducation.com
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(iii) tan Atan(60° + A) tan(60° - A) = tan3A
(iv) sin20°sin40°sin60°sin80°=1—36
2 3m__ 4Am_ 1

(V) cos” cos T cos ™ cos = @9 S5 Q)W
9 9 9 9 16

22. tan@ + 2tan 26 + 4tan 46 + 8cot8F =cot § @ WBI°HIW

23. cosa=_—3’,1[<a<n,sin[3:l, 0<B<l  evond
5°2 25 2

tan(a + 3) and sin(a + B) 202030

Sol. cosa = %3, where ]—2T<0(<n

ain Il quadrant

. 7 T
sinB=—, where 0<B<—
B e B 5

Bin | Quadrant

AB? = AC* -BC?
=5°-3=25-9=16
OAB=4

cosa =——,sina

glw
I
(TN
§
Q
I
I
wlhn
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Y YA
24

YZ? =XZ?-XY?
=252 -7
=625-49=576
YZ=24
. 7 24 7
sSinf=—,cos=—,tanp =—
B 25 B 25 B 24

tana +tan

Jtan(a+p) =1—tan0(tanB

4,7 -82+7
3 24 __ 4
1+ﬂxl 1+1
3 24 18

_ 24 _—25)(18_
18+7 24 25
18

sin(a +3) =sina cosf +cosa sinf3

9% 21 _ 75

T125 125 1257

3
5

24. 0< A<B<%Tsin(A+ B)=%COS(A—B)=1—:2)’ 03 tan2A T3 .

Sol. . sin(A +B) _24
25

24

7

tan(A + B) :%
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3
tan(A -B) =—
( ) 2

Now 2A = (A +B)+ (A—B)

tan 2A = tan[(A +B) + (A - B)]
_ tan(A +B) +tan(A —B)
1-tan(A + B) tan(A — B)

24,3

7 4 _9%6+21_-117

_ 24 3 28-72 44

7 4

1

25 A+BA @ o3 Terod sin(A+B):ﬁ 560 tan A=
- 25 4

03 cosB 0705w

Solution:
sjn(A+B):ﬁ Ocos(A+ B):l
25 25
tanA:§ DsinA:io’ cosA:ﬂ
4 5 5

cosB =cos(A+ B~ A) =cos(A+B)cosA+sin(A+B)sin A

7 4 24 3_100_4
X—+ —x—=—"_"=

25 5 25 5 125 5

26. tana —tanB=m,cota—cotB=n =& cot(a-p)=

3|+

Sol. Wehavetana—tanB=m
www.sakshieducation.com
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1 1

cota cotf3

cot3—cota -m
cota cot 3

g otacotp 1 )
cotB—cota m
cota—cotB=n
—(cotB—-cota) =n
cotf—cota =-n

1 1
—= == (2
cotf3—cota n

L.H.Szcot(a—B)zM
cot3—cota
_ cota cot 3 N 1
cotB—cota cotf3—cota

1 1

m n

(- from() & (2)) =R.HS

27.tan(a - B) = l, tana =i|', 9000
24 3

O+ B=TY2 d SHdm.

Sol. tan(a-3) = ' and tana =2
24 3

34

a5B o 38N FSo S Teren @ond
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tan(al - B) = tana —tanf3
1+tanatanf
4
é_tanB _ 7
1+—tanf
3
4-3tan3
~_ 3 _1
3+4tan3 24
3
4-3tan3 _ 7
=>—=—
3+4tan3 24

= 24[4-3tanP] =7(3+4tanf)
= 96-72tan3 =21+ 28tanf
= 96-21=28tan+72tan3
= 100tanB =75

DtanB:E :§
100 4

tana +tan

Jtan(a+p) =1—tan0(tanB

T
tan(a +[3) —tanE

Da+B:g

28. go& D IVB0VO  F°,05006G.

1. sin(A+B +C).

Sol. sin(A+B+C)
=sn[(A+B)-C]
=sin(A +B)cosC-cos(A -B)sinC
=(sinA cosB +cosAsinB)cosC—[cos(A —B)cosB-sinAsinB]sinc
=sinA cosBcosC+cosAsinBcosC—-cosA cosBsnC+sinAsinBsinC
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cos (A—B-C).
Sol. cos(A—-B—-C)=cos[(A-B)-C]
=cos(A -B)cosC+sin(A-B)sinC
=(cosA cosB+sinAsinB)cosC+(sinA cosB —cosAsinB]sinC
=cosA cosBcosC+sinAsinBcosC +sinAcosBsinC—-cosAsinBsinC

sin(a +3) _ at+b

: 900 atanP =btana 9 P BN
sn(a-B) a-b

Sol sin((x+[3):a+b
" sn(a-p) a-b

90@”5(%;, ciZ)@S; ?oaéoéo Do

sn(a+pB)+sin(a—-pB) _a+b+a-b _2a_a
sn(@+B)-sin(a-B) a+b-a+b 2b b
sin(a +pB)+sin(a-B) _a
sin(a+[3)—sin(a—[3)_6
jsnacos[3+cosasm[3+snacos[3 cosasmB a
sina cospB+cosasin— sm(xcos[3+cosasm[3 b

ZsmacosB a
ZcosasmB b

a
:tanacot[3=6

= btana =atanf
hence, atanf3 =btana

30. A=B=="od8 (1-tanA)(1+tanB)=2 «d SsHdw.

Sol.
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A-B=135°
tan(A - B) = tan135°
= tan(90° + 45)° = —cot 45° = -1
tanA-tanB _

1+tanAtanB
tanA —tanB =—(1+tanAtanB)

tanA -tanB =-1-tanAtanB
tanA —-tanB+tanAtanB=-1
tanB-tanA -tanAtanB=1...(2)
LHS=(1-tanA)(1l+tanB)
=1+(tanB-tan A —tan A tanB)
=1+1 (. from(D)

=2=RHS

31. A+B+C=7—2T @onA, B, C e g 32 Kosrseen sESFd cot'A + cot B + cot C =

cotA cotB cotC & S5e)Hw.

Sol. A+B+c=1
2
A+B=C-C
2

cot(A +B) = cot (]_ZT - Cj

cotAcotB-1 _
CotB+COtA
cotAcotB-1_ 1

cot B +CotA, | cotC

cot C[cot A'cot B—1] =cot B +cot A

cot Acot Bcot C—cotCcot A +cot B
cotAcotBcotC=cotA +cotB+cotC
[JcotA +cotB+cotC=cotAcotBcotC

anC

32. A+B+C=7—2T e90oWA, B, C e g R Koemseen sctan AtanB+tanBtan C+

tanCtan A=1 &d SJ)dw.
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Sol. A+B+c=C1
2
A+B=C-C
2

tmm+&:m{g4%

N tanA +tanB
1-tanAtanB

- tanA +tanB _ 1
l1-tanAtanB tanC

=cotC

= tanCftanA +tanB] =1-tanAtanB
= tanCtanA +tanCtanB =1-tanAtanB
= tanAtanB+tanBtanC+tanCtanA =1

33, s B0 L5 00 S35

cosBcosC

Sol. L.H.S. = 5 oABHC)

cosBeosC

cosBcosC=sinBsinC
cosBcosC
_s cosBcoosC sinBsinC
cosBcosC cosBcosC
=2(1l-tanBtanC)

=2

=l-tanBtanC+1-tanCtan A +

1-tanAtanB

=3-(tanAtanB+tanBtanC+tanCtanA)

=3-1(.-from(b))
=2=RHS
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34. sin® o + cos” (o + B) + 2 sin O sin B cos(O + B) @38 O WS escB
HESD B DB,

Sol. sin’a + cos’ (0+B) + 2 sina sinP cos(a+P)
=sin?a +1-sin?(a +B) + 2sina sinBcos(a + )
=1+[sin®a —sin?(a +P)] + 2sina sincos(a +P)
=1+sin(a+a+p)sin(a —a —P)+2sinasinfcos(a +3)
=1+sin(2a +B)sin(—) + 2sina sinf3cos(a +3)
=1-sin(2a +B)sinB+[2sina cos(a +B)]sinp
=1-sin(2a +B)sina +[sin(a +a +B) +sin(a —a —B)]sinB
=1-sin(2a +B)sina +[sin(2a +B) — sinB]sinf3
=1-sin(20 +B)sina +sin(2a +B)sinB-sin’B
=1-sin’B=cos’B

sin® o + cos® (0 + B) + 2 sin o sin B cos(0.+PB). @36 a NS escd
D .

35.  cot" ot et cot =1 e INCLPO) PNV
16 16 16 16

Sol. cotl—Té ot 2 Bt N

16 16 16

= cotE l]i:ot7—]T cotz—nl}i:ota—]T cot3—]T E:ots—]T E:otA'—n
16 16 16 16 16 16 16

= cotEE:ot(T—T—Ej cotz—nm:ot(lr—z—nj cotB—HE:ot(T—T—B—nj m:otT—T
16 2 16 16 2 16 16 2 16 4

= co’tﬂ[ﬂanE cotz—nEﬂanZ—n cotg—T[Eﬂans—n a
16 16 16 16 16 16

=1x1x1x1=1

36. tan 70° —tan 20° = 2 tan 50° &9 I3 )w.
Sol. tan 50° =tan(70° — 20°)

www.sakshieducation.com
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_ tan70° - tan 20°
1+ tan 70° tan 20°
— tan 70° — tan 20°

= tan 50°(L+ tan 70° dan 20°)

= tan 50°(L+ tan 70° dan(90° — 70°)]
= tan 50°[1+ tan 70° [Eot 70°]

= tan 501+ 1]

= 2tan50°

O tan 70° — tan 20° = 2tan 50°

37. A+B=45° o8

i) (1+tanA)(1+tanB)=2
i) (cot A—1)(cotB—1) =2 & S5=HIw.

Sol. i) A+ B=45°
= tan(A +B) =tan45° =1
N tanA +tanB _1
1-tanAtanB
=tanA+tanB=1-tanAtanB
=tanA+tanB+tanAtanB =1...()
Now, (1+tanA)(1+tanB) =1+tanA +tanB+tanAtanB =2
(from(d)

i)A+B=45°=cot(A+B)=cot45°=1
cotA cotB =1y,

cotB+cot A -
= cotAcotB—-1=cotA +cotB

= COtA cotB—-cotA—cotB=1...(2)
Now, (cotA -1)(cotB-1)= cotAcotB—-cotA-cotB+1=2
(from(2))

38. A, B, Ce @602306850 Teran D035L DO e TY2 & 00 2§ IS
BedHS3w i)tanA+tanB+tanC=tan AtanBtanC

ii) cotA cotB + cotB cotC + cot C cot A =1 &9 I5>)Sw.
www.sakshieducation.com
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Sol. i) A+B+C=Tl
=>A+B=1-C
= tan(A +B) = tan(11-C)
N tanA +tanB _
1-tanAtanB

= tanA +tanB =-tanC(1-tan A tanB)
=tanA+tanB=-tanC+tanAtanBtanC
=tanA+tanB+tanC=tanAtanBtanC
i) A+B+C=TI

=>A+B=mn-C

= cot(A +B) = cot(mt— C)

N COtACOtB—lz

CotA +cotB
= CcotAcotB-1=-cotAcotC—-cotBcotC

= cotAcotB+cotAcotC+cotBcotC=1

—-tanC

—-cotC

39. ABC @ %552308” cot A + cot B + cot C'= W3 o8 ABC I3doerd &gseso
0 T83°Q) N
Sol. A+B+C=180°

= 2 cotAcotB=1

Now, X(cot A — cot B)%=
>cot” A + cot’ B =2 cot A cot B
= 2cot? A +2c0t? B + 2¢ot” C - 2cot A cot B —2cot B cot C — 2cot Ccot A

(on expanding)

= 2{ (cotA + 6ot B + cot C)? — 2(cot A cot B) — 2cot B cot C— 2cot Ccot A}

=2(cot A cotB+cotBcotC+cotCcotA)

= 2(cot A + cot B + cot C)? — 6(cot A cot B + cot B cot C +cot Ccot A)
=2[3-6=0
= cotA =cotB=cotC

= COt A =cotB:cotC:§=i
3 3
(since cot A +cot B +cot C=+/3)
= A+B+C=60°

www.sakshieducation.com
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40. 325 $EH FSox I B D Jewd X S5Epgo?
1-tan® X

Sol. 2tanx

—>0=tan2x>0
1-tan“ x

:O<2x<g (5,655 o)

:>O<x<E
4

41.tan 56° —tan 11° —tan 56° tan 11° 33072050

Sol. We have 56° —11° =45°
tan(56° —11°) = tan 45°
tan56° —tan1l® _,

1+tan56°tan1l°
tan56° — tan11° = 1+ tan 56° tan11°

tan56° —tan11° —tan56° tan11° =1

MULTIPLE AND SUB MULTIPLE ANGLES

Formulae :
. ) Sin2A=2sinAcosA=_202
l1+tan“ A
ii) sin A = 2sin2 cos” = _2:A2
2 2 1+tan“ A/2

www.sakshieducation.com
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iii) cos 2A = cos° A—sinA=2cos*A—1

. _ 2
=1-2sin?A= 1A
1+tan” A

iv) cos A = cosZ%— sinZ% = 2C082% -1

=1-2sin2A = I@°A

2 1+tan®A
v)tan 2A = 204
1-tan“ A

2tan A/2

iy . COSEC 2A — cot 2A
—lan

vi) tan A =

-w 2 —
vii) cot 2A = © AL
2cot A

cot? (A/2)-1

viii) cot A = = cosec 2A +cot.2A
2cot A/2
4 2 1-tan A/2

_ COSA/2+sSnA/2 = 1+sinA _ CcosA

cosA/2-sin A/2 cosA 1-snA

= sec A +1an.A = cot( - %).

1-tan A/2
1+tan A/2

- CosA/2-sin A/2 — /1—sinA — 1-snA
CcosA/2+snA/2 1+snA cos A

=secA—-tan A= cot(% + %)

X) tan(% — %) =

II. i) sin 3A=3sin A—4sin’ A
www.sakshieducation.com
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i) cos 3A = 4 cos® A—3 cos A

iii) tan 3A = 3NA- ten® A
1-3tan? A

iv) sin® A = %[BSin A — sin 3A]

v) cos® A = %[cos 3A + 3cos A]

sinzA— 1-cos?A . smA— + l—C(;SZA

COSZA - 1+ cos?2A . - COS A=+ 1+cc;sZA

tanz A = 1-cos?2A . tan A = 1-cos2A
1+cos2A’ 1+ cos2A

Sin2 é — 1—cosA é — /1 cosA
2 2 2

IV. S = sin% and C = cos% 03

3m/a Y /4
*s+c>o0
A2
S+C<0 S+C>0
14A/2( \ »
VAP VA
S+C<0 A/2 . .
w.sakshieducation.com
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1) S+ C =%1+snA

i) S — C =+J1-snA

ii) 23in% = +/1+snA +1-snA

IV) 2C0S= = £y1+snA £1-snA

N | >

V) 9S+C>0,S—C>0if

VII.

18° 36° 54° 72°

Sin J5-1 J10-25 J5+1  \f10+25

4 4 4 4

www.sakshieducation.com
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4 4 4

Cos V10+2/5 J5+1 Jio-2y5  +/5-1
4

¥8 I(0) JI°E°D HB)e

_Sn20 5§ 8001505

1+cos260
Sol. sin20 _ 2sinBcosb
1+c0s20 1+2cos’0-1
_2sinBcosb _ sinB _
"~ 2cos’@  cosB

tan©

2. sin?42°-sin?12° 3003
Sol. sin(42°+12°)sin(42° -12°)
=sin54°sin30°

J5+1# J5+1

4 2 8

LagRIEMY o D S'a,08004.
1+cos@+sind 2

Sol 1—cose+sin9=1+sin9—cose
" "1%c0sO+sin® 1+sinB+cosd

www.sakshieducation.com
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1+25ingcosg— 1—23in29
2 2 2

1+25in90039+200 20 _
2 2 2

1+23in9c059+23in29—
2 2 2

Zsingcosg + 2c0529
2 2 2

25in90059+25in29
2 2 2

ZSiHQCOSQ + 200529
2 2 2

. 0 6 . 06

2sin—| cos—+sin—
= 2 2 2 :tang
2cose(si ng + cosej 2

2 2 2

4. If cosAzzls and %n<A<2n, then find the value of cot%.

Sol. cosA =l, where <A <2
25 2

24

7

sinA:—ﬁ,tan :—gl,cosA:l
25 7 25
24
COté= SnA = 25
2_1=cosA _ T
25

L2425 _ 24 -4 _16

25 18 18 3 9

www.sakshieducation.com
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5. O<6<g 03 \/2+\/2+2+2cos49=2cosg 9 550 Q).

Sol. 2+2+2+2c0s46
1+ cos40 = 2cos” 28
2(1+ cos46) = 4cos® 20
2(1+ cos48) = 2cos20
2+./2(1+cos460) =2+ 2cos20
= 2(1+cos26) = 2(2cos® 6) = 4cos” 6

\/2+«/2(1+ 00540) =+/cos? 8 = 2cos8

2+,/2+/2(1+c0s48) = 2+2c0sH

28

=2(1+cosb) = 2(20052 gj =4co >

6. cos3A +Sin3A
COSA —sinA

Sol. L.H.S. = S0S8A+sin3A
COSA —sinA

=1+2siN2A & WI° Q).

_ 4cos® A -3cosA +3sinA —4sin® A
- COoSA —sinA
_ 4(cos® A -sin®A) —3(cosA=SnA)
- CosSA —sinA
4(cosA —sinA)(cos” A + cosAsinA
+sin? A)] - 3(cosA —sinA)
COSA —sinA
_(eosA'=sinA)[(4+4sinA cosA) -3
R (cosA —-sinA)
=1+4sin A cosA
=1+2sin2A =RHS

www.sakshieducation.com
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7. oo F-0)= 0B 60 Sripsn Sags cot15° SR

Sol. R.H.S.= %%
1-sin20
B cos’0-sin’0
" cos?0+sin?0-2sn0cosh
_ (cosB+sinB)(cosb —sinB)
- (cos8-sin@)?
_cosf+sinb
" cosB-sind
sine[c_oseﬂ}
sin®

sine[c_ose—l}
sinB

_cotf+1
cotb6-1

coteﬁtot2+1

cote—cotE
4

= cot(f—ej “LHS
4

Put B = 30° = cot15° = 060"
1-sin60°
1
__2u001 2+43
N3 2-V3 2443
2
:2+\/§:2+\/§

www.sakshieducation.com
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1 1
+ — @ S NNW..
c0s290° +/3sin250° @ o
c05290° = cos(270° + 20°) = sin 20°

sin 250° = sin(270° - 20°) = cos20°
1 1 _ J3c0s20° -sin20°

SOL.

LHS=— - =
sin20° /3c0s20°  +/3sin20°c0s20°
ﬁc0320° =sin20°

_ 2 _i[sin60°c0520°—cos60°sin20°}
. sin40°
f’(zsn20°coszo°) V3
:i—sn(G_o —20 ) :i:R_H_S
J3  sindee J3
éﬂgo@) NP Sdends! {aﬁge)o
sin2x Sec2x X -
E =tan| = | I WBI°Y)NW..
(secx +1) (sec2x+1) 2
Sol. LH.S. = SN2 g2
T T (secx +1) (see2x +1)
_1-
__Sin2x__ ‘cos2x
1 & 1 ‘1
COSX CoSX

- Sin2x y 1 « CoS2X
1+CcosX cos2x 1+ cos2x
COSX
Y sin 2x [¢osx E 1
1+cosx  1+cos2x

23|nxc052x 1
1+coSX  2c0s? X

www.sakshieducation.com
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Zsinxcosx
snx _ )

1+cosx 14 5cos? )2( -1

X X . X
29n—cos— Sn— X

= 2 X2= )Z(ztan—:R.H.S
2cos’ > cos- 2

2 2

10. cosazg,cos[a’:% 500050 @, ©H Terad ®ond

(i) sinz(a—;'gj:(s_l5 (i) cos (GZ’BJ o= 9 WI° ) AW

Solution:

3 5
cosa =— cosf=—
A= 13

: 3 5
sna=— snf=—
5 h= 13

3,9, 4,12 63
cos(a - cosacosf+snasinff=—Xe—+t X —=—
@=5)= o p Q13 5 13 65

ZSinz(gj —1—cos(a _,3) :1—@3 Zgnz(ﬂj :i

65 2
[ sin? (a ﬁj
2 65

cosz(a+’8j:1+cos(a+'g):2cosz(a+’8j 1 33
2 2 2 65

2C052 M :%30052 0’+ﬁ :E
2 65 2

11. cosA:(Z%;f_l) ©d SrHI» B 5008 €os 15° EHFHE0
Sol. R.H.S.= %A
(2cos2A -1)

www.sakshieducation.com
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_ 4cos® A —3cosA
2(2cos* A-1) -1
_ cos(4cos’ A -3)
(4cos* A -3)
cot15° = cot(45° —30°)
_ cot 45° [¢ot 30° +1
cot 30° —cot 45°

_V3+1 3+1_ (V3+1)
J3-1 J3+1  3-1
_ 3+1+ 243 _ 4+2.3
2 2

:2[2+T\/§]:2+\/§

=cosA =L.HS

Joot15° =2++/3

sin3A

12. cosA=——"
1+ 2cos2A

09 BrYHBVA Jocd  sin 15%E R 8oSw.

Sol. R.H.S.= _Sn3A
1+ 2Ccos2A

_ 3sinA-4sin®A
1+ 2(1—23in2A)

_sin[3-4sin®A]
[1+2-4sn?A]
_sinA[3-4sin’A]
~ [3-4sin?A]
=sinA =HS

www.sakshieducation.com
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nise = 9N45°

1+ 2co0s30°

1

_ 2
1+zg@
1 ><\/55—1
“V2(1+43) V3-1
_ \B-1 _B-1
J23-1) 242

12. tana= Sin2a

=020 o0 Syepsen B S0d  tan 452, tan 2220 SR Sosw.
1+cos2a 2

Sol. R.H.S.=_3N2%_
1+ cos2a
_2sinacosa _ 2sina cosa
T 1+2cosfa-1  2costa
_sina
~ cosa

=tana =L.HS

a=15°=tanl5° = S

1+ cos30°
1
2 21, 2
\ @ 2 243
1 2-J3_2-y3

=2-3
2+J§ 2-J3 4-3

www.sakshieducation.com
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o= 22&0 = tan22£° :ﬂ
2 2  1+cos45°
1
2 1 V2

L _ B 4 09 segsw.

13. — -
sin10° cos10°

Sol. LHS, Lt __V3
sin10° cos10°
_ c0s10° —+/3sin10°
sin10° cos10°

21 cos10° —ﬁsin10°
_ 2 2

; (2sin10°cos10°)

_4 [sin30° cos10° — cos30°sin10°]
sin20°
—4 sin(30°-10°)
sin20°
sin20°
sin20°

=4 =4=RHS

14.  3csc20°-sec20° =4 @0 S3°H)BW

Sol. L.H.S. = V/3csc20° —sec20°

www.sakshieducation.com
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V31

" sin20° cos20°
_ J3c0s20° -sin 20°
sin 20° cos20°
2E*§sin20°—;sinzo°

; (2sin20° cos20°)
_ 4(sin60° cos20° — cos60°sin 20°)
sin40°
sin(60° — 20°) 4D9|n40

sin40°  sin40°
—4=RHS

=4

15. tan9° - tan 27° —cot 27° +cot 9° =4 9 5.

Sol. Consider,
SinA  COsSA
+

tanA +cotA = -
CosA SnA

_sinA +cos’ A
~ sinAcosA
_ 1
~ sinAcosA
= sin22A = 2Csc2A
tan81° = tan(90° - 9°) =cot 9°
tan 63° = tan(90° =27°) = cot 27°
A =9°= tan9° +cot 9° = 2cscl8°
A = 27° = tan 27° + cot 27° = 2csc54°
L.HS = 2(cscl7° — csch4°)

:2(¢é4-1‘£4+1j

:2"4(¢51-1‘¢51+1]
_ 8{\/5 +1—\/§+1}

5-1
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sina  cosa
16. =

a

Sol.

sna _a

cosa b

Otana =2
b

L.H.S. =

[ 2tana }
| 1+tan®a

=a

a 2
1+(

b
2|

= b +b

Given that

wwwvsakeskiiedureatiorrcom

o e900S asec20 +bcos20 =b e S3°H)Dw.

sina _ cosa

a

asec2a + bcos2a
e

+b 1-tan“a
1+tan’a

2
a a

+(5)

b? —a?
b2

b? +a?

b? +a?

b2

b2

_ 2a’h N b(b? - a?)
a’+b?  a?+b?

_ 2a’b+b®-ba?

T Ak +b?

_b*+a’b _ b(b?*+a?)

T a2+b? | al+h?

17.85=0 AABC,. tan

A_
2

olu

A+B+C=180°

A+B _180°-C
2 2

tan(A +Bj =tan(90°—9j
2 2

Sol.

=b=RHS

, tan

N |

=

0 tan%zé @ B3°5)B0.
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l—tan—tanE 2
2 2
5,20
6 37 o C
1520 2
6 37
185+120

C
2222 22100 =cot
222
35 1
122~ tan(C/2)
tan C =122
2 305
C_2x61
27 5x61

=

=

Dten =2
2 5

2ac

18. a,p 2 acosf+bsnd=c = A3, IS B cosacosﬁ:m

¢’ - b?
cosacosﬁ:azT @9 LI ) .

b2
Solution:

bsind=c=-acosd=b’*sin*@=c? + azcosz<s?—2accosé?+(c2 —bz) =0

a,f o BY, B TS cosa,cosf o) Jororedy @90Tod.

¢’ -b’
cosa.cosf=———
a

+Db?

2
O cosa cosff = ———
A a’+b?

. . 2bc .. c’-a’ -
19- Sln0'+S|n,B:m Snasnﬁ:m 9:93 zﬁ?@m.

www.sakshieducation.com
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20. cose—1 ,270°<B6<360° e@onad sin(0/2) cos(B6/2) o S8 03w

Sol. cose-— where 270° < B < 360°

-

_\/13 5_\/ _|4_ 2
2x13 \V2x13 V13 .13

1+2
8 _ |1+cosB _ 13
= | =
_\/13+5_\/ 9
“\2x13 \2x13 V13 ﬁ,
Since O lies in IV quadrant and 6/2 lies in Il guadrant.

0 0
sn—=

3

——— and COS— = ———.

2 f 2 13
21. coszg+cosz%+coszsg+cosz%—2 €99 £33° ) .

Sol. LH.S.= coszE+c0523—n+cos2 5T[+cosz7—T[

o TU > 3T 2 31 2 Tt
= cos? — + C0S? —— + C0S?| TI— ==+ cos?| TT——
8 8 8 8

o TT > 3T 5. 31T Tt

= cos g+cos 2+ cos?S +cos’ —

=2 coszlt+co§3—nj
8 8

=g coszg+ cos® (E—]—TD

=7 coszg+sinzgj =2() =2=RHS

22. tanx+tan(x+gj+tan(x+%nj=3 eond  tan 3x =1 o SrHdw.

Sol. tanx+tan(x +gj+tan(x +2?nj =3
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tanx+tant  tanx+tan 2

tanx + 3 4+ 3 -3
Tt 2T
1—tanxtan§ 1—tanxtan?

tanx+J§ tanx —+/3
1-+/3tanx 1+\@tanx
(tanx +~/3)(1+~/3tanx) +
(tanx —/3)(1- Jﬁtanx)
1-3tan’x
tanx ++/3tan® x ++/3 + 3tan x +
:tanx+tanx—\/§tan2x—2\/1_3+3tanx _3
1-3tan“ x
8tanx _
1-3tan?x
tanx(l 3tan’®x) +8tanx _
1-3tan®x
:>tanx—3tan X +8tan X
1-3tan®x
9tanx —3tan®x
1-3tan®x

= tanXx + =3

=tanx +

=tanx +

=3

=3

=3

3(3tanx tan® x)
1-3tan’ x
3tanx —tan® x
:—
1-3tan®x

= tan3x =1

23. snTEn T EnTEn =2 o TP ) 0
5 5 5 5 16
Sol. L.H.S. = sn min 2 min T min A"
5 5 5 5
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=sin36° [8in 72° [$in108° [$in144°
=sin36° [$in(90° —18°) sin(90° +18°)
sin(180° - 36°)
=sin36° [¢0s18° [¢0s18° [$in 36°
=sin?36° [t0s”18°
_10-25 10+2/5

16 16

:100—ZO: 80 :E:R.H.S
16x16 16x16 16

24. cos® (Ej +cos” (S—HJ +cos? (B—HJ +cos’ (9_11) =2 & SHIW
10 5 5 10
Sol. L.H.S. =cos? (Ej +cos? [S—HJ +cos’ (3_11) +cos’ (9—nj
10 5 5 10

_ > TT > 2T1 2( an 2( T[j
=C0s —+CO0s"—+Cos | T—— [+COS™ | T——
10 5 5 10

=c032£+c0322—n+c0522—n+c052£
10 5 5

= 2(0032£ +cos? 2—“)
10 5

= 2(cos?18° +cos® 72°)

= 2[cos?18° + cos? (90° —18°)]
= 2[cos?18° +sin?18°]

=2(1) =2

1-sec8a ., tan8a
"1-secda. tan2o

25 © 537 B)B0

Sol. “L.H.S. = 17sec8a
1-sec4a
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1- 1 cos8a -1
—__ cos8a __ cos8a
1- 1 cosda -1

cosda cos4a
cos8a -1 9 cos4a
cos8a cosda -1

—2sin? 40 cos4a
—2sin? 20 cos8a
_ 2sin4a cos4a sin4a
~ 2sin?2a cos8a
_sin8a [&inda
~ (2sin? 2a) cos8a

_ sin8a DZSin 20 cos2a
cos8o  2sin®2a
=tan8a L_OSZG
sin2a
= tan8a [¢ot 2a
_ tan8a
" tan 20

=RHS

26. (1+ COSEJ (1+ cos3—nj (1+ cos7—nj (1+ cosg—nj =1 w2 INCLPS) PSR
10 10 10 16

10
Sol. LH.S. =

(l+ cosﬂj (l+ coss—nj (1+ cos7—nj [1+ cosg—nj
10 10 10 10
= (1+ cosﬂj 1+ cos3—”) 1+ cos(n—s—nj 1+ cos(n—ﬂj
10 10 10 10
=1+ cosE I+ coss—n 1—0053—11 1—cosE
10 10 10 10
=[1-cos? " |[ 1- cos? 31
10 10

2 2
oM . L3 | . T .31
=sn“—sn“—=|sin—| |sih—
10 10 10 10

=sin®18°sin?54°
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4 4 16 16

_[(f5-)(5+1)° _(5-1*_ 4 _ 16 _1
16x16 16x16 16x16 16x16 16

27.  coscoscos T cos cos = L 0 S Q).
11 11 11 11 11 32

Sol. LetC = cos™ cosz—n coss—n cos4—n coss—n
11 11 11 11 11

., Tt . 210, 311, 41 . 571
S=sn—sin—sn—sn—sn—
11 11 11 11 11

LT T . 21 2t\( . 3m 3\ . 41 4\ . 5m 51
C®=| sin—cos— || Sh—cos— || SSIh—c0S— || SSh— coS— || SiIh— COS—

11 11 11 11 11 11 11 11 11 11
1 . TT L . 2Tt 211 . 31T 3 . A, 4Am . 51 51t
=—| 29in—cos— || 2sih—cos— || 2Sin—co0s— || 28iN—C0S— || 2Sin— COS—
32 11 11 11 11 11 11 11 11 11 11

1 . 2. 4. 6. 8. 101
CBl=—sn—sn—sin—sn—sin—
32 11 11 11 11 11

1 . m. 2m. 3. Aw. .5n 32
=—sin—sin—sin—sin—sin>—

32 11 11 11 ~11 11

-1

32

T 21~ 31 Am 5 1
[0 coS— COS— COS=— €0S— COS— = —

11 1 1 11 11 32

28. JdfAis not an integral multiple of 1T, prove that
Sin16A

16sinA
2n 4m 8mn lem_ 1

cos— [60s— [¢os— [6oS—— = —.
15 15 15 15 16

Sol. (i) L.H.S. : cos A cos 2A cos 4A cos 8A

(i) cosA [@os2A [Bos4A [E0S8A = and hence deduce that

www.sakshieducation.com

www.sakshieducation.com



wwwvsakeskiiedureatiorrcom

= L (2sinA cosA) cos2A cos4A cos8A
2sinA

= _1 sin 2A cos2A cos4A cos8A
2sinA

== 1 (2sin2A cos2A) cos4A cos8A
2°sinA

=— 1 sin4A cos4A cos8A
2°sinA

=— 1 2sin4A cos4A cos8A
2°sinA

=— 1 Sin8A cos8A
2°sinA

=— 1 2sin8A cos8A
2°sinA

_SnleA _pHs
16sinA

ii) Put n:%[ in above result,

2T 41t 8 161
COS— COS— COS— COS——
15 15 15 15

_~ 15 _
16sin2—n 16sm2—n
15 15
. 2T
SnN— 1
:—1;3:—:R.Hs
16sin<t 16
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TRANSFORMATIONS

C+D C-D

1. sin C +sin D = 2sin . COS —

C+D “sin C2D

2. sin C —-sin D = 2cos

C+D C-D

3. cos C +cos D = 2cos . COS —

C+D D-C

4. cos C—-cos D =2sin . Sin —

2sin A cos B = sin(A + B) + sin(A — B)
2cos A sin B = sin(A + B) — sin(A — B)
2cos A cos B = cos(A + B) + cos(A — B)

© N o O

2sin A sin B = cos(A — B)— Cos(A + B)
(or)
cos(A — B) — cos(A +B) = 2 sin A sin B.

9 sinA+snB
" snA-snB

_tan(A+B)

10. If sin A+ sin B =x, and cos A + cos B =y. Then

i) tan(A+B):

X
y

i) sin(A + B) =

y +><2

iii) cos(A + B) = y°-

y +x2
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iv) tan(A + B) = —2Y

y2—x2

1. sin50° -sin70° +sin10° =0 @ S5°H)Xw.

Solution:

0 0 0 _ =m0
sin50°—sin70°+sin10°:2003(50 ;70 jsin(So 270 j+sin10°

= 2c0s60° sin(—10°) +sin10°

:—Zx%gn1o°+gnlo°=—w+wzo

sin70” —cos40° _ 1
cos50° -sin20° /3

@ 83°) 0.

sin70° —cos40° _ sin70° -sin50° '\ R cos60°.sin10° _ 1
cos50° —sin20°  cos50° ~eos70°  Rsin60%sin10° /3

3. €0s 55° +.0s 65° +cos 175° = 0 e HS5e)dw.

Sol. ‘ces 55° + cos 65° + cos 175°
(550+650j (550_650j
=2cos T Ccos T

+c0s(180° -5°)
= 20s60° cos(—5°) — cos5°

= 2><%cosS° —-c0s5°=0
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_/3+1

4. cosZO°cos4O°—sin5°sin25°-T @ WI°) NN,

Sol.  cos20°cos40° -sin5°sin 25°
= %[2 c0s40° cos20° —2sin 25°sin5°]
= %[COS(40° +20°) + cos(40° — 20°)
+00S(25° +5°) — cog(25° - 5°)]
- %[cosaoo +00520° +c0s30° ~ 05 207]
= %[cos60° +c0s30°]

:z{aﬁ}:@ﬂ

202 2 4

5. 4{cos66’ +sin84°} =3 +5 e SoHHw.

Solution:

4{ cos66° +sin 800} = 4{ c0s66° + 003660} { sin84° = cos66°}

= 4{ 2c0s36°, 005300} =8 {J_ST”) % =3 ++/15

6. cos480003120=¥ A 33° Q) D0,

Solution:

cos48° cos12° = %{ 2c0s48° + coleO} = %{cos 60° + 003360}

1{1+@+1}:2+ﬁ+1:@+3
8

2|2 4 8
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7. sin?(a-45°) +sin?(a +15°) —sinz(a—15°):% 9 330530

Sol. sin?(a —45°) +sin?(a +15°) —sin?(a —15°)
=sin?(a —45°) +sin®(a +15° + o —15°) O
sin(a +15—-a +15)
=sin?(a - 45°) +sin 2a [$in30°
_ 1-cos(2a —90°) N sin2a

2 2
_1-sin2a+sin2a _1
2 2

8. cosd + cos(120O + 6’) + cos(2400 + 0) =0 @ WICY)AW.

Solution:

0 0
cosg+ cos(120° - 6) + cos(240° - 6) = cos O+ 2003[120 6+ 240° + gj

2

[1200 +6- 24000)
COoSs 5

=cos@ + 2 cos(lSO° + 9) - cos(60°) = cosé - 2 cosd x L
2

=cosfd —-cosd=0

. . 1 1
9. sinx+siny =, cosx+cosy = 9000

(i) tan(X;yJ:%, (ii) cot(x+y):2—74 9 330 P)dw.
Sol. i) sinx+siny:%f ..(1)
1
COSX + oSy = 2 ..(2)
www.sakshieducation.com
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D= Zsin(xzy)cos(x_y) -1 3

X+y X-y)_1
(2):>Zcos( 5 jcos( 5 j—s...(4)

Dividing @,We get

(4)
. [(xX+y X-y
2 L 7 L 7
sm( > jcos( 2 j;le’
ZCOS(Xerjcos(x_yj 41
2 2
tan(X+yj:§
2 4

i) Let tan(x—wj =3
2 4

2t
tan(x +y)=——==—"2 ="
(X+y) 2 .9 7
16
Dcot(x+y):;:l
tan(x +y) 24

10. sinx+siny=a , cosx +cosy =b eond (i) tan(x-;yj (ii) Sin(X;yJ 0%

TR 0.

Solution:

olo

: , Zsin(X+ yj cos(x_ yj
Snx+siny _ ~ 2 2

a
cosx+cosy b 2005(X+yjcos(x_y
2

2
t (X"'yj a
2 b

(sinx +sin y)2 + (cosx + cosy)Z: a?+b?

sSn’x+sin’ y+ 2sinxsiny + cos” X + cos” y + 2cosx cosy = a° + b?
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(sin2 X + coS’ x) + (sin2 y + cos? y) +2{cosx cosy +sinx +siny} =a* + b’

2, M2 _
1+1+2cos(x-y)=a’+b? = cos(x-y) :#
i (*32) o i e oo

2 2

1-cosA+ cosB - cos(A+ B
. ( ):tané t2 w9 W3° Q) .
1+ cos A- cosB- cos( A+ B) 2 2

Solution:

1-cosA+cosB - cos(A+B) _{1-cos(A+ B)~{cosA= cosBl}}

1+cosA-cosB-cos(A+B) {1-cos(A+B)+{cosA~cosB}}
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12. (A—-15°), (A—75°) o0 180° 3w, Hrozos Hosdered SOty

cot(15° — A) + tan(15° + A) = % 6 BB 5.

Sol. cot(15°—-A) +tan(15° + A)
_Cos(15°-A) _ sin(15°+A)

Sn(15°-A) cos(15°+A)
cos(15°—A)cos(15°+A) +

sin(15°+A)sin(15° - A)
sin(15° - A) cos(15° +A)

) 2[(cos2 A —sin?15°) +sin?(15° —sinZA)]
- [2c0s(15° + A)sin(15° - A)]
_ 2(cos2 A -sin? A)

Sin(15° + A +15° - A) -sin(15° + A —15° + A)

_ 2(cos* A-sin?A)

sin30°-sin2A
_ 2C0S2A  _ 4cos2A

13. 4c0s12°cos48°c0s72%=€0S36° @ w33°Q) 0.

Sol. 4cos12°6es48°cos72°
= (200s48° c0s12°)(2c0s72°)
=[cos(48+12) + cos(48-12)]2cos72°
=[c0s60° + c0s36°]2cos72°
= 2¢0s60° cos72° + 2cos36° cos72°

=2 X% C0S72° +cos(72° + 36°) + cos(72° — 36°)

= C0S72° +c0s108° + cos36°
= c0s(90° —18°) + cos(90° +18°) + cos36°
=sn18°-sin18° +cos36°
= C0S36°
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14. sin10°+sin20°+sin40°+sin50° =sin70° +sin80° 90 33°5)) .

Sol. sin10°+sin20°+sin40° +sin50°
. (10°+20° 10°-20° . ( 40° +50° 40° -50°
=2sin| ——— |cos| ——— |+2sin| ——— |cos| ———
2 2 2 2

= 2sin15° cos5°® + 2sin 45° cosb5°
= 2c0s5°[sin15° + cos45°]

:2c035{25in(15 ;45 jcos(lS ;45 ﬂ

= 2c0s5°[2sin 30° cos15°]

=4cos5° G;—c0515°

= 2c0s15° cos5°®

=cos(15+5) + cos(15-5)

= c0s20° + cos10°

= cos(90° — 70°) + cos(90° —10°)
=sin70°+sin80°

. . + A inA+s .
15.sinA -sinB # 0,cosA —cosB #0 e9000¢3 [M} +[M}

sinA-sinB CcosA —cosB

_ Zm:ot”(A—sz, if niseven

@ WI°Y)AW.
0, if nisodd

cosA +cosB|" [sinA+sinB "
Sol. : : +
sSinA-sinB | CcosA —cosB
(A—Bj_n . (A+B) (A—Bj
S 2sin cos
2 . 2 2
A-B . (A+B). (A-B
sm(i) —25|n[ )Sn[i)
2 )| 2 2

=cot" (A ; Bj +(-1)" cot" (A—;Bj =0

if n is odd, since (-1)" =-1

2COS(A+B
9 2

Zcos(

co

)
oy

2
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:2cot”(A—;Bj if n is even, since (-1)"=1

15. cosx+cosy=gand cosx—cosyzgeaoooeféMtan(X;yj+5c0t(xzyJ E0 0.

Solution:

_CO{X; y] 14 h
: 5]
2 2

—— 2 =" = —-5cot
("2
2

14tan(x_ yj+500t(X+ yj:O
2 2

16. sec(6 + a) + sec(6 - a) = 2secBand cosa #1 e902B cos =+ \/Ecos% @9Q 8I° ).
Solution:
sec(6 +a) +see(0= a) = 2secd

i \ 1 2 :>cos(¢9—a)+cos(¢9+a)_ 2
cos(8+a) cos(6-a) cosd  cos(6-a)cos(6+a)  cosd

(2 cos@cosar) cosd :2{0032 6 —sin? a}
cos’ 6 cosa = cos’ 8 - sin’ @ = sin® a = cos’ §(1- cosa)

1- a) (1l +cosa
cos’ @ = ( ) = cosB:J_r«/Ecosg
1- a 2
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17. sin A=sin B, cos A = cos B ®ond A =2nTT+ B, OnON e Soe)Sw.

Sol. sinA=sinBandcosA=cosB
= 39nA-snB=0and cosA —cosB =0

= ZCOS(A;Bjsin(A;Bj =0and

—ZSIH(A-'-B)S”'](E):O

2 2

:dn(A_B):Oand sin(A_szo
2 2

= ———=nm
2

=A-B=2nn= A =2nnt+B (n2)

sin(n +t)a—sin(n-1)a -tang 099)

18.cos na # 0 , cos2#0, eond =
2 cos(n+1a +2cosna +cos(n —1)a 2

SOFORAY
Sol. Letcosna #0 and cos%#O then

cos(n+1)a + 2cosna +cos(n —1)a
= cos(ha +a) + cos(na —a) +2cosna
=2cosna cosa + 2cosna
= 2cosna[l+coesa]

= 40032%cosna 20

sin(n+Ha=sin(n-1)a
=dgn(na +a)-sin(na —a)
=2cosnasina

.o a
=4cosna smEcos—
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sin(n+)a —-sin(n—-1)a
cos(n +1)a + 2cosna +cos(n —1)a

. a a
4cosna Sin— Cos—
- 2 2

4cos’ ; cosna

sing
a
= é = tan—
COS— 2
2

19. X, ¥, Z &0 TY2 A3w¥), B2 Hoessten 57806 sin(y + z — x), sin(z + x—y),
sin(x +y—12) & A.P &oe3 tanx, tany, tan e $5°c° A.P &0e5,a30035°H06.

Sol. sin(y + z = x), sin(z + x —y), sin(x + y =iz) e>AP & &ayow.
=dn(z+x-y)-sin(y+z-x)
=sn(x+y-2z)-sin(z+x-vy)

2
Sin(z+x—y—y—z+xj
2
x+y—z+z+x—yj
2

sin(Xer_Z;Z_Xerj

= 2c0SzSin(x—y) = 2cosxsin(y —z)

32C08(2+x—y+y+z—xj

= 2COS(

= 2¢0SZ[SinX cosy —cosxsiny]
=2c0sx[sinycosz—cosysinz]

COSX COSY COSZ 323°A0S M
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N 2c0sz[sinx cosy —cosxsiny]
COSX COSY COSZ

_ 2cosx[sinycosz—cosysinz]
COSX COSY COSZ

N SiNXcosy cosxsiny
COSXCOSY COSX COSYy

_sinycosz _cosysinz
COSYCOSZ COSYCOSZ

:>sinx_siny:siny_sinz

COSX COSy COSy CO0Sz
= tanx—-tany =tany—tanz
= tanx+tanz=2tany

= tan x, tany, tan zare in A.P.

20. xcos@= ycos(6+2?ﬂJ:zcos(0+4?ﬂj , O0R 900S Xy +yz+ 2x =0 @9 S3°Q)Dw.

Solution:

Let xcos@= ycos(¢9+2?nj= zcos(8+4?”j: k

COSQZ5 COS(9+2—ITJ:E os(5+_J_E
X 3 y z

E+E+E:cos<9+cos(¢9+—”j+cos,(5?+4_”)

X Y 2 3 3

E+E+E:O

X 4 2

Xy+yz+zx:0
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21. A 8 A+ B o0 T2 eofodderen @0 m sin B = n sin(2A + B) @00
(m+n) tan A = (m—n) tan (A+B) & SseJH)dw..

Sol. Given msin B=nsin(2A + B)

m:sin(2A+B)
n sinB
By componendo and dividendo, we get
m+n:sin(2A+B)+sinB
m-n sin(2A +B)-sinB

_ 2sin(A +B) cosA

2cos(A +B)sinA

m+n
m-n

=tan(A +B)cotA

(m+n) _
C()T_(m n)tan(A + B)

(m+n)tanA =(m-n)tan(A +B)

22. tan(A+B)=Atan(A-B) ®@aS"\ (1+1)sin2B=(4-1)sin2A & I3°HIw.
Solution:

A cos(A-B)
_— === X
tan(A-B) 1+7 cos(A+B) sin(A+B)

A
1

Using componedo and dividendo

sin(A +B)cos(A-B)+cos(A+B).sin(A-B) A+1
sin(A+B)cos(A-B) -cos(A+B)sn(A-B) -1

sSin2A _ A +1
sin2B  A-1

= (1 -1)sin2A=(1 +1)sin2B
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7marks questions

1. ABCo §om Teroo 08 §08 77D JBrd0S0d

(i) sn2A-sin2B +sin2C = 4cosAsin B cosC

(ii) cos2A-cos2B +cos2C =1-4sinAcosBsinC

Solution :

(i) A+B+C=180"= A+B=180° -C sin(A+B)=sinC
C=180°-(A+B) sinC=sin(A+B)
cos(A+ B) =~ cosC

sin2A-sin2B +sin2C = 2cos( A+ B) sin(A - B) + 2sinC cosC
= - 2cosCsin(A+ B) + 2sinC cosC
= +2c0sC[=sin(A-B) +sin(A+B)]
=2c0sC[2cosAsinB] = 4cosAsinB cosC

(ii) cos2A-cos2B# cos2C =-2sin(A+B).sin(A-B)+1-2sin’C
=1-2sinC.sin(A-B)-2sin°C
=1-2sinC{sin(A-B) +sinC}
=1-2sinC{sin(A+ B) +sin(A+ B)}

=1-2sinC{2sinAcosB} =1-2sin AcosBsinC
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2. ABCo 8w Terod o8 080 oA A 20B0d
(i) snA+sinB-sinC=4sinA/2sinB/2cosC/2

(ii) cosA+cosB-cosC=-1+ 4cos§cosgsin%

Solution :

(i) SinA+sinB—sinC:23in(A Bjcos(Asz Zsm—cos—

=sin| 90° - CcoS A-B 25|n—cosg
2 2 2

= 20059 ZSiné sinE
2 2 2

=4snA/2snB/2cosC/2

Solution

. A+
(ii)  cosA+cosB =o€ = 2003(

Bj cos(ﬂj - cosC
2
= 2¢os| 90° —Ej cos A-B {1 anzc}
2 2 2

= Zsin%cos(A Bj—1+ ZSinZ%

. C A-B . C
-1+ 29n— < cos +9n—
2 2 2

:—1+23inE cos A-B +sin 900—A+B
2 2 2
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. C A-B A+B
=-1+2sin—<cos + cos| ——
2 2 2

=-1+ ZsinE 2003é cosE
2 2 2

=-1+ 4cosé cosE sinE
2 2 2

3. ABCe oz STeren 08 §08 57 ABrd0S0d
(i) sin? A+sin? B—-sin®C = 2sin Asin B cosC
(ii) cos® A+cos’ B-cos’C=1-2sinAsinB cosC

Solution:

(i) A+B+C=180°

sin® A+sin’ B -sin?C =sin’ A+sin(B # C)sin(B - C)
{~-sin?B-sin’C =sin(B +C)sin(B~C)}

=sin’ A+sin(180° - A) sin(B,~C)
=sin’ A+sin Asin(B=C)

sinA+sin(B - C)}

n A{
smA{sm 1800 B+C)+S|n(B C)}

smA{sm B+C +sin(B—C)}

nA{2sinB cosC} = 2sin AsinB cosC

Solution :

(ii)  cos* A+cos’ B-cos’C = cos? A:{cos2 C —cos? B}
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=cos’ A-sin(B+C)sin(B-C)

=1-sin” A-sin(180° - A)sin(B - C)

=1-sin® A-sinAsin(B -C)

sinA+sin(B - C)}

n Af
A{sm 180° - B+C)+S|n(B C)}

snA{sin(B +C)+sin(B-C)}

n A{2sin B cosC}
=1-2sinAsinB cosC

4.A,B,Co Bgsoe Serad 0 $08 A0 QB 20B0G

(i) o 2+ co Bt o & = 2l1+ snl inBagn
2 2 2 2 2 2

(ii) coszg+ coszg o2& = 2odlsin B sn S

2

Solution:

A+B+C=180"=A/24B/2+C/2=90"

(i) o2 1 c0 B+ o2 S o B+ 1-sin? B2+ co2C/2
2 2 2 2
—1+lco A g Bl 4 o2 &
2 2 2

B A B A B , C
=1+cos| —+—|cos| ——— |+ COS" —
2 2 2 2 2

=1+ cos 900—9 coS A_B +1—sin22
2 2 2 2
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. C A-B . ,C
= 2+ sin—cos -9n° —
2 2 2

. C A-B . C
=2+ 39Nn—<Ccos -Sn—
2{ ( 2 j 2}
:2+sin9 oS A-B -sin 900_A+B
2 2 2
. C A-B A+B
=2 +sSN—-<Cos - COS
2 2 2

2+23in£‘sinEsinE
2 2 2

=2+ Zcosé cosE cosE
2 2 2

(ii) 05 2+ o2 B - o2& = cog? 2~ Jcog &~ g2 B
2 2 2 2 2 2

_ LA . (B+C)...(B-C
=CO0s ——d9n S| ———
2 2 2
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5. YPo@OABC & §08 3°I0  JBra0W0ce

. A B C m—-A m-B m-C
(i) cos= + cos— + cos— = 4cos cos cos
2 2 2 4 4
. A B C T+ A T+ B m-C
(i) cos= + cos— - cos— = 4cos cos cos
2 2 2 4 4 4

. A . B . C m-A mn-B). (n=-C
(iii) smz+smz—sm§:—1+4cos( 2 jcos( 4 Jsm(—j

Solution:

.5 s 7)o 7= o T C Bl A ol =B o 7|
= oo AR oo TR oo TE )

{- 2cosAcosB = cos(A + B) + cos(A + B)}

ol o8 o7

m-C . (A+B m-C A-B 7 A+B . (A+B
= 2C0S 1 sin 4 + 2cos 2 cos 2 . COS| — — =sn

2 4 4

. (m-C+A+B . (m-C-A-B m-C+A-B m-C-A+B
=sin 1 —9n f +COS+ + COS 4

.+ 2cosAsinB=sin(A+ B) -sin(A- B)
2cos AcosB = cos(A+ B) + cos(A - B)
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. gn(”_CJ’”_Cj—gn{AJ’ B+C—C—A—B}+COS(A+B+&—E+A—BJ
4 4 4

+cos{A+B+&—&—A+BH-:n=A+B+c }
4 ad A+B=m7-C

. (T C A B
=sin| — - — | + coOS— + cos—
2 2 2 2

A B C

= COS— + COS— + COS—

2 2 2

Solution :

(ii) R.H.S :4005(”+ Ajcos(ﬂ+ Bjcos(ﬂ_CJ
4 4
{ (n+ Aj (n+ Bj} (ﬂ—CJ
2C0s cos| —— |+ 2€0s
4 4
= cos(lHAJr”+ B)+COS(\R+A—\E_BH Zcos(n_cj
| 4 4 4
H (n A+ Bj (A—BH (n—cj
=| cos| — + + cos| —— | | 2cos
| 2 4 4 4
B (ﬂ—CJ. (A+ BJ (ﬂ—Cj (A—Bj
= - 2C0S sin + 2Cc0s cos
4 4 4 4
_ m-C). (m-C m-C+A-B m-C-A+B
=="2c0s 2 sin 2 +C°Sf+cosf

:—sinz(ﬂzlcj+cos[y\+B+§;_A_Bj+cos(y\+B+E;E‘_§Q‘+ BJ

. (m C A B
=—-98Nn{ ———|+COS— + COS—
2 2 2 2

A B C

= C0S— + COS— — COS—
2 2 2

Solution :
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(iii) R.H.S :—1+4cos(n;Aj cos(n;Bj.sin(;‘rcj

=-1+ 2COS(7T_ Aj COS(LBJ 25in(LC]
4 4 4
Vi A+B A-B . (mT—C
=-1+<cos ——( j + COS an(—j
2 4 4 4
:—1+23in(A+BJsin(ﬂ_Cj+Zsin(n_CJcos(A_Bj
4 4 4 4

n;Cj+sin(A+ B+C—C+A—Bj+sin{¥§+B+E—E—¥\+B}

=-1+ Zsin(
4 4

=_J1-2gn2 " ¢ +siné+sinE
2 2

m-C . A . B
= —C0S +sin—+sin—
2 2 2

. A £aBC e (@
=sin—-+sin——-sn~
2 2 2

6. A+B+C=90° 20 00S2A+ c0s2B + c0s2C =1+ 4snAsinBsinC e I3 HI0

Solution:

Cos2A + cos3B + cos2C = 2cos( A + B) cos( A~ B) + cos2C
= 2c0s(90° - C) cos(A- B) +cos2C{-- A+ B=90"-C}
=2sinC cos(A-B) +1-2in’C

=1+ 2sinC{cos(A- B) -sinC}
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=1+ 2sin{cos( A~ B) - sin(90° - A+ B)}
=1+ 2sinC{cos(A - B) - cos(A + B)}
=1+ 2sinC{2sinAsinB}

=1+4sinAsinBsinC

7. A+B+C=270° o¢?

(i) cos® A+ cos’ B - cos? C= - 2cosAcosBsinC

(i) sin2A+sin2B -sin2C = -4sin ASnB cosC &9 53° )W

Solution:

(i)

(i)

cos® A+ cos’ B — cos’ C = cos’ A—{cos2 C- cos’ B}
=cos’ A-sin(B+C)sin(B-C)
= cos? A-sin(270°~ AJsin(B-C)
=cos” A+ cosAsin(B - C)
=cosA{cosA+ sin(B —C)}
= cosA{cos(Z?O0 —m) +sin(B - C)}
cosA{-sin(B-C) +sin(B-C)}
—cosA(2cosBsinC) = - 2cosAcosBsinC

SN2A+sin2B -sin2C = -4sin AsinB cosC

2sin(A+ B) cos(A-B) -sin2C

2sin(270° - C) cos( A- B) - sin2C
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—2cosCcos(A-B)—-2snCcosC

~2cos| cos(A-B)+sin(220° - A+B) |
~2cosC[cos(A-B)-cos(A+B)]

-43n ASnBcosC

1. If A+B+C=0° then prove that
(i) sn2A+sin2B +sin2C =-4sinAsinBsinC

(ii) SnA+sinB-snC = - 4cos2 cos> sin S
2 2 2
Solution :
(i) A+B+C=00:>§+E+E=00:>A+E=_E
2 2 2 28 2 2

sn2A+sn2B+sn2C=2sn(A+B)cos(A-B)+sn2C
=2sin(-C) cos(A~B) + sin2C
=-2sinC cos(A=B)+2sinC cosC

= -2sinC[cos(A- B) - cosC]

2 C=-(A+B
2 8nC [cos(A— B) - cos(A+ B)] l: ( ) }
cosC=cos(A + B)
=-2sinC{2sinAsinB}
=-4sn AsnBsinC

Solution :
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A+ B A-B .
cos| —— |=sinC
2 2

(ii) sinA+sinB-sinC= Zsin(

-2an(-3) (A‘
=2sn _E cos

Bj . C C
- 2sin—= cos—
2 2

C C
=-2sin— co +cos—

2 2

C A+ B
=—-2sn—| cos +C0oS

2= 5=
=-2sn %[ZCOS—COS }

B
- 4COS— cos—sin—
2 2 2

8. A+B+C+D=360° 902

0 nn-ansnc e f 2 ) )

(ii) cos2A+cos2B + cos2C + Cos2D = 4cos( A+ B) cos( A+ C) cos( A+ D) 9

35°5) 50

Solution:

(i) "wA+B+C+D=360" = §+g+

snA-sinB+sinC -sinD :Zcos(AJzr Bjsin(A; Bj+ ZCOS(C;DJS"](C;DJ
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=2cos A+B sin A-B + 2c0s{180°+ A+B sin ¢c-b
2 2 2 2
A+B)Y . (A-B A+B). (C-D
= 2c0Ss sin| —— |-2cos| ——— [sin| ———
2 2 2 2
A+B . (A-B . (C-D
2C0s sn| —— |—-sin| ——
2 2 2
A+B A+B+C-D . (A-B-C+D
2C0s > ZCOSf .9n 2

A+B A+C-360°+A+C| . |A+D-360°+A+D
4c0s coS sin
2 4 4
4cos A+B cos A C—90O sin A+D—900
2 2 2
4cos A;B cos{A;C—QOO}sin{A;D—QOO}

(A+Bj . (A+CJ (A+ Dj

- 4cos sin cos

2 2 2

c0S2A + c0s2B + cos2C + cos2D = 2cos( A+ B) cos( A - B) + 2cos(C + D). cos(C - D)
=2cos(A+ B) cos(A—B)* 2005(3600— A+ B) .cos(C- D)

= 2cos( A + B) cos( A - B) + 2cos( A+ B) cos(C-D)

= 2cos(A+ B){cos(A— B) + cos(C - D)}

=2cos(A+ B) {+2cos(A+ B;C _ chos(A_ B;C * Dj}

2 2

4cos(A+ B) COS{(B +D) - (A+ C)} cos{(B +C)-(A+ D)}

360° - 2(A+C) 360°- 2(A+ D)
4cos(A + B) cos 5 cos 5
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4cos( A +B) cos| 180° - A+ C | cos(180° - A+ D)
{4cos(A+B)}{-cos(A+ D)} {-cos(A+ D)}

4cos(A+ B) cos(A+C) cos(A+ D)

9. If A+B+C =2S 90263

(i) Si”(S‘A)+Si”(S‘B)+5inC:4cos(%‘Jcos(S_BJ e

sin—
2 2

(ii) cos(s— A) + cos(s - B)+ cosC=-1+ 4cos(s%6‘) cos(s-zB) cos% ®Q

35°5) 50

Solution :

(i) sin(s- A)+sin(s-B)+sinC

= ZCOS(ZS_—';_BJ cos[ B ; A) +snC

C (A—B

= 2sin— cos
2

oC A-B C
= 29ln—1< Ccos + COS—
2 2 2
o C A-B+C A-B-C
=29n—<2c0S| —— |.coS§| ———
2 4 4
. C [ZS—B—BJ [2s—A—Aj}
=4sin—{cos| —— | cos| ———
2{ 4 4

s—-A s-B). C
4cos cos sin—
( 2 j ( 2 j 2

) . C C
+ 29N — cOS—
2 2
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Solution (ii)

cos(s— A) +cos(s - B) + cosC

=Zcos(23_§_ Bj cos( B ; Aj + cosC

B A] +2cos’ < -1
2 2

= ZcosE cos[
2

_ C B-A C
=-1+ 2cos— | cos + COS—
2 2 2

— C B-A+C B-A-C
=-1+2cos—|2c0s| ——— | €cOS
2 4 4

=-1+4cos— cos( ] (A+Z_Bj

——1+4cos—c:os{2S A= A} (25 B- Bj ((
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10. A,B,Co §oe Sevos 08 sn2+sn? B —gnzS =1-2c0s 2 cosBcosS 9D
2 2 2 2 2 2
S5 550
SOL.
A+B+C = 180°

LHS:sinzé+sinZE—sin =
2 2

:sin2§+sin(90—§j.sin(g—gj

, A A . (B j
=1-cos*— +cos—.9n| — ——
2 2 2 2

A A . (B C
=1-cos—| cos—-sin| ———
2( 2 (2 ZD

1-ous ) cofgp 5+ | -on( 5 -5 )
-1-cooB a2+ | -an[ 2 ||

=1—cosé ZCOSESiI’IE
2 2 2

:1—ZcosécosEsinE =RHS
2 2 2
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11. A+B+C =31/2 eocne cos2A+co0s2B+cos2C =1- 4sinA.sinB.sinC e
ISULROP

12.A,B,Coo §foes Srrod od

A L n H;B +sin ”;C 9 S50 HJw

. A . B . C .
sn—+sin—+sin—= 1+4sn
2 2 2

13. ABCe 8w Teren 08 c0s2A+c052B+c0s2C =
-4coSAcosBcosC-1 & Soesd) X
co0s2A+cos2B+cos2C =

=2c0Ss ZA; 2B cosZA; 2B +co0s2C

=2cos(A+B)cos(A-B)+2cos’C -1

= 2cos(77-c)cos(A-B)+2cos’C -1
=-2cosCcos(A-B)+2cos*C~1

= 2cosC(—cos(A— B) +cosC) -1

= 2cosC(—cos(A— B) *+ cos( - (A+ B))) -1
= 2c0sC(-cos(A—B) - cos(A+B))-1

= 2cosC(=2cosAcosB) -1
=-4cosAcosBcosC -1
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