TRIGONOMETRY
CLASS Xl (2025-26)

Find the value of tanlf’—zn
13 o [o] [o]
ANS: tanl—zn = tan (7T+1”—2) = tan (1”—2) = tan(15°) = tan (60° - 45°)
tan60°—tan45°  3-1

1+tan60°.tan45®  1+y3
v3-1_(V3-1) V3-1_3+1-23_ 2(2-v3)
1+v3 (1+v3) v3-1  3-1 2

tan 69° + tan 66°
Show that : = —1
1-tan 69°. tan 66°

tan 69° + tan 66°
1-tan69°. tan 66°

-3

= tan(69° + 66°) = tan(135°) = tan(180 — 45°) = —1

Convert 40° 20’ into radian measure.

o

ANS:  40°20'= 40° (@) _lar i, m _ 121mf
60 3 3 7180 540
Express the following angle in radian : 5° 37" 30"
ANS: 5°37'30"
5037 i: 5037 1_= 50 7_5°=4'_5°
60 2 2x60 8

45° _m 45¢ _ @€

8 180 8 32

Express the following angle in radian : 450°

C
450° = = x 450 = 2Z
180 2

Find the value of sin 75° cos 15° + cos 75° sin 15°
ANS:  sin (75° + 15°) = sin90° = 1.
Find the value of sin 32° cos 28° + cos 32° sin 28°

ANS:  sin (32° + 28°) = sin60° =2
Find the value of cos 47° sin 17° - sin 47° cos 17°
ANS:  sin (17° - 47°) =- sin 30° = 7%

Express the following as sum or difference : cos 56 cos 36

ANS:

N |-

[2 cos 56 cos 30]

=%[cos (560 + 360) + cos (560 - 360)] =% [cos (860 + cos 20)
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Express the following as sum or difference : 2 sin 56 sin 36
ANS: 2 sin 50 sin 360

=cos (560 -30)- cos (560 + 36) =cos 26 - cos 86
Express each of the following as a product : sin 32° + sin 54°
ANS: sin 54° + sin 32°

=2 sin (5402320) (54°; 320) =2 sin 43° cos 11°

Express each of the following as a product : cos 66 + cos 46

ANS: cos 66 + cos40 = 2cos (69;49) cos (69;49)

=2 cos 50 cos 0.
Evaluate, sin 105° + cos 105°.
ANS: Consider, sin 105° + cos 105°

=sin 105° + cos (90° + 15°) = sin 105° - sin 15°

° sin 45° = 1 ir- 1
= 2c0s60°sin45° = 2 X X == —
Show that : % (V3 cos35° — sin35°) = cos 65°

ANS: (“§

—c0s35° — lsin35°) =
2 2

c0s30° cos35° — sin30°sin35° = cos(30 + 35) = cos 65°.
Show that: sin(150° + x) + sin(150° — x) = cosx .
ANS: sin(150° + x) + sin(150° — x) = 2 sin150° cosx = cosx

cos 29°+sin29°

Prove that : ——— =tan74°
€0529°-sin29°

€0s29°+sin29° _ 1+tan29°

€0529°—sin29°  1—tan29°

ANS: = tan(45 + 29) = tan74°

Provethat :  tan36° = 2217

cos 9°+ sin 9°
ANS: tan36° = tan(45° — 9°)

sin9°
o oy _ tana5°—tan9° _ 1-tan9® 1- o
tan(45° —9°) = - - = 5 sino° —
1+tan45°.tan9 1+tan9® 1+

cos 9°— sin 9°

cos 9°+ sin 9°

coc9°

If tanA = % ,tanB = % , find the value of tan(24 + B).

ANS: tan24 = =24 _2
1-tan<A 3
24 B
tan(24 + B) = _tanz2AttanB
1-tan2A tanB

3 3 . .
If tanx = R <x< ?n, find the value of smg.



3 3T T X 3T LX - ..
tanx =- , T <x <— - < =< — SO sin-. IS positive
4 2 2 2 4 2
25 16 4
sec’x =1+ tan’x == , cosx =+ [— = cosx = —-
16 5 5
— Dsin? f): _4 X3
1 — 2sin (2 c sin > N

20 Find the value of V3 cosec 20° — sec20° .
ANS: (ﬁ cos35° — lsinSS°) =
2 2
c0s30° cos35° — sin30°sin35° = cos(30 + 35) = cos 65°
21 Provethat: tan 50° = tan 40° + 2 tan 10°.

tan 40+ tan 10
1- tan40 tan10

ANS : Consider, tan 50° = tan (40° + 10°) =
= tan 50° - tan 50° tan 40° tan 10° = tan 40° + tan 10° [By cross multiplication]
= tan 50° = tan 40° + tan 10° + tan (90° - 40°) tan 40° tan 10°

= tan 40° tan 10° + cot 40° tan 40° tan 10°

+
= tan 40° + tan 10° + tan 10° [ cotBtan 8 = 1]

= tan 50° = tan 40° + 2tan 10°.
22 Prove that ;: cos 20 cos g— cos 30 cos ?= sin50 sin?.
ANS:

0 90 1 ) 90
cos 20 cos 5~ cos 30 cos =3 [200520 cos ;—ZCOS 30 cos 7]

:lz [cos (29 + g) + cos (26 - g) — COS (? + 30) — COS (? - 39)]

Simplify
= 1eos () = cos (122 _ imoli
= 5 [cos( > ) cos( > )] Apply (cosC — cosD) Simplify
=sin50 sinE
23 ' ' T 3 Sl 4 71
Find the value of the expression cos* 5 Z + cos* = + cos* + cos* -
cos“’g +cos* = + cos* = + cos*

- (ng)z+(m 2" (o s>2+<cos Bl

_ 1+cos§ 2 1+cos3— 1+cos Tn 1+cos—
- 2 + 2 +

i[(1+f)2+(1——) +(1- 12)2 (1 %) ] simplify

—+

—+
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Prove that: cos?x + cos? ( x + g) + cos? ( X — g) = %

cos?x +cosz(x+g)+ cosz(x—z)z l[1+c052x+1+c052(x-+—E

3 2 3
+ COSZ( X _%)]

1 2T 2T
=§[3 +c052x+cos( 2x+?) +cos< Zx—?)]

1 2T
= > [3 + cos2x + 2 cos2x .cos ?]

=1 [3 + cos2x + 2 cos2x _—1]
2 2

= %[3 + cos2x — cos2x | :%

Show that tan3A — tan2A — tanA = tan3A tan2A tanA.

tan3A = tan(24 + A) = tan2A + tanA
an - tan "1 — tan2A tanA

tan3A (1 — tan2A tanA) = tan2A + tanA

tan3A — tan2A — tanA = tan3A tan2A tand

Show that : S2S3A%sm34 _ 4 4 5 cin24

co0SA—SsinA

cos3A+sin3A _ 4cos3A-3cosA+ 3sinA—4sin®A _ 4(cos3A-sin3A)-3(cosA-sinA)
C0SA—sinA Cc0SA—sinA CcosA—sinA

LHS=

_ (cosA —sinA)(4(cos*A + sin’A + cosA sinA) — 3)

)+1

cosA — sinA

=4(1 + cosA sinA) —3 =1+ 2sin24

Find the value of 2 sin? (%”) + 2cos? (%) — 2tan’® (%)

ANS: 2 sin? (%n) + 2cos? (%n) — 2tan? (%n)
1

sin3n— sin(n n)—
4 4] T 2

COS%Z COS(T[—%) :—\/—15
tan%nz tan(n—%)z—l
Zsinz(%n)+20052(%n)—2tan2(%n) =2 X142X5-2x1=0

What is the value of cos G — x) cos (g — y) — sin G - x) sin G — y)



29

30

31

32

33

34

35

ANS: cos {(— — x) + G — y) } = cos {g —(x+ y)} =sin(x +y)

3

Prove that: cos?x + cos? ( X+ g) + cos? ( X = g) T2

cos?x +cosz(x+%)+ cosz(x—z)z l[1+cost+1+cosZ(x+

3 2

veos2((x-2)]

L[5+ osza + cos 22+ 25)  cos (20~ 2|

[3 + cos2x + 2 cos2x .cos —] = [3 + cos2x + 2 cos2x —]

= 5[3 + cos2x — cos2x | :E
Find the value of sin 15°, cos 15°, tan15°, cot15°
ANS: sin 15° = sin (45° - 30°)

= sin 45° cos 30° - cos 45° sin 30°

_ 1 ¥3_ 1 1 V31
V2 T2 2T 22
ii) cos15° = 2\/7 iii) tan15°=2 —+/3 iv) cot15°=2++/3

Find the value of the following : tan (- 1125°)
ANS: tan (- 1125°) =- tan 1125°

=-tan [12 X 90° + 45°] =- tan45° =- 1.
Find the value of the following : sin (- 330°)
ANS:  sin (-330°) =- [sin (360° - 30°)]
=- [- sin30° = -

Prove: tan 720° - cos 270° - sin 150° cos 120° = i

ANS: 0-0-2x(-3=1)

2 4

Prove: cos 570° sin 510° + sin (-330°) cos (-390°) = 0

3

7T)+1

ANS:  cos (360° + 210°) sin (360° + 150°) - sin (360° - 30°) cos (360° + 30°)

= cos (180° + 30°) sin (180° - 30°) + sin 30°.cos 30°
= - cos 30°.sin 30° + sin 30°cos 30° = 0

Prove: 24° + cos 55° + cos 125° + cos 204° + cos 300° =%.

ANS:  cos 24° + cos 55° + cos (180° - 55°) + cos (180° + 24°) + cos (360° -



cos 24° + cos 55° - cos 55° - cos 24° + cos 60° = %

Find the value of cos 42° cos 12° + sin 42° sin 12°
V3

>

Find the value of cos 85° cos 40° + sin 40° sin 85°.

ANS:  cos (42°- 12°) = cos 30° =

. o o)y — o _ i
ANS: cos (85°- 40°) = cos 45° = NeE
tan 69°+tan 66°

Find the value of = —1.
1- tan 69°. tan 66°

ANS: tan (69° + 66°) = tan 135° = tan (180° - 45°) =- tan45° =-1.
Prove the following : cos 20° + cos 100° + cos 140° = 0.
ANS:  (cos 100° + cos 20°) + cos 140°
= 2 cos 60° cos 40° + cos 140°
= cos 40° + cos 140°
= 2c0590°cos (-50°) = 0
Prove the following : sin 10° + sin 20° + sin 40° + sin 50° = sin 70° + sin 80°.

ANS: (sin50° + sin 10°) + (sin 40° + sin 20°)
= 2sin 30° cos 20° + 2 sin 30° cos 10°.
= cos 20° + cos 10°
= cos (90° - 70°) + cos (90° - 80°)
= sin 70° + sin 80°.

. SsinA+sin 34
Prove the following: ———— = tan 24
cos A+ cos3A
sinA+sin 34 2Sin2A cosA
ANS: = = tan24
cos A+ cos3A 2Cc0S2AcosA

sin7a — sina

Prove the following : = cos4a.sec5a

sin 8a— sin2a

sin7a — sina 2cos4a .sin3a

ANS: = cos4a.sec5a

sin8a-— sin2a - 2cos5a .sin3a

3 3 .
Prove that: cos (Tn + x) — cos (Tﬂ — x) = —\/2sinx
LHS =

-

—2 sin -4 4 sin—4 4

im . .
—2 . sin T.smx =—25Ix
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sinx—sin3x .
Prove that : ———— = 2sinx

sin2x—cos2x

2 cos2x. sin(—x)

ANS: = 2sinx

—C0S2x

IfsinA = %,cosB = ? ,Where §< A<m 0<B< g,find tan(A + B) and tan(A — B).

If sinx = % and cosy = _1—132 and X, y both lie in the second quadrant , find the value of:i. sin(x + y)
ii. cos(x +y). (TRY YOURSELF)
ANS: Given,sinx = % cosy=— % and x, y both lie in the second quadrant.

3

2
We know that cos>x =1 —sin>x=1 — (E) :g:cosx:i

vl e

Since, x lies in 2nd quadrant, cos X is (—ve).
4

W COSX= —=
5

—-12

2 25 . 5
) =— >Ssiny=% —
13 13

T 169

Also, siny=1—cos’y=1— (

Since, y lies in 2nd quadrant, sin y is (+ve)
. 5

s SIN y = 1—3

sin(x+y)=sinXx-cosy+cosx-siny

3 12 4\ 5 56
2(-2)+ (-93- -2
5 13 5/ 13 65

If sinx = % ,COSy=— % and x, y both lie in the second quadrant, find the values of tan (x +y)

ANS: — 26
33

Show that sina + sin (a + 2?”) + sin (a + 4?”) =0
41T

i an 2m_(q4iT
ANS sina + sin (a+2?n) + sin (a+4?ﬂ) = sina + 2 sin (a+3):(a+3) cos (a+3)2(a+3)

. . . . 1 . .
=s1na+2sm(a+r[).cos(—§) =sina + 2 (—sin a) X2 =sin a—sin a =0 =RHS

sin3x+sin5x+sin 7x+sin9x
Prove that : = tanbx

€c0Ss 3x +cos5x+cos7x + cos9x

LHS =

sin 3x+sinSx +sin 7x +sin 9x (sm9x+sm3x)+(sm7x+sm5x)

cos3x+cosSx+cosTx+cos9x  (cos9x+cos3x)+(cosTx+coss5x)

TsmbxcosIv+ 2simnbrcosy 2sm6x|cos3x+cosx) s 6Y
2ecosbBx.cosdx+2cosbyeosy  2cosbx(cos3x+cosx) cos6x
= tanbx

Show that : \/2 + V2 + 2cos4dx = 2c0s x.
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LHS =

J2+J2+2cosdx = \’2+\f_"-'+3[3t3053 2x—1)

J1+J3_4C05]3I_3 = \(—"—u‘4c05"_‘-1‘ = J2+2cos2x
J2(1+cos2x) =v2x2cos? x = Yfacos® x

= 2C0S x.

Prove that (sin 3x + sinx) sinx + (cos 3x- cosx)cosx = 0
ANS: LHS = (sin3x + sinx)sinx + (cos 3X - cos x) cos X
= sin 3xsinxX + sin2Xx + cos 3X cos X - C0S2xX
= (cos 3xcos x + sin 3xsinx) - (cos2 X - sin2 x)

= cos (3x- x) - cos 2x

[Using cos (A- B) = cos Acos B + sin Asin B and cos2 6 - sin2 6 = cos 20|

= cos2x-cos2x = 0 = RHS

Prove the following : tan 134 - tan 7A - tan 6A = tan 13A tan 7A tan 6A

tan7A+tan6A

ANS:  tan13A = tan (7A + 64) = — ————

=>tan 134 (1 - tan 7A tan 64) = tan7A + tan 6A.

= tan 13A- tan 7A - tan 6A = tan 13A tan 7A tan 6A
Prove that: tan 80° = tan 10° + 2 tan 70°

tan70 +tanl10
1- tan70. tanl0

ANS: tan80° = tan(70° + 10°) =
= tan80°-tan80°tan70°tan10° =tan70° +tan10°

= tan80° =tan70° +tan10° + tan(90° - 10°)tan70°tan 10 °,

= tan80° =tan70° +tan10° + cot10° tan70°tan 10 °,

1

—. tan 70° .tan 10° =2 tan 70° + tan 10°
an 10

= tan 80° =tan 70° + tan 10° + :

Prove the following : 4 sina .sin (60 - a).sin (60 + a) = sin 3a.

ANS: 4 sina [sin? 60° - sin? a] =4sina [% —sin® o] =3 sin o — 4 sin® o = sin 3a
Prove cos a.cos (60 - a)cos (60 + a) = % cos 3a.

ANS: LHS = cos a[cos? a - sin? 60°]

= cos afcos? oc—%] =i [4 cos® o.— 3 cos o] :% cos® @ = RHS

Show that : cos?A + cos? B - 2 cos Acos Bcos (A + B) = sin? (A + B).
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ANS: LHS=cos%4 + cos?B —[cos (A + B) + cos (A- B)] cos (A + B)
= cos?A + cos? B—cos’ (A + B) —cos (A + B) cos (A — B)

=cos?A + cos? B—cos? (A + B) —cos?A +sin’?B

= (cos? B + sin’B) — cos? (A + B) =1—cos? (A+B) =sin? (A + B) =RHS
Show that : cos A + cos (120°- A) + cos (120° + A) = 0.

ANS: cosA + ZCOS%OO cos (-A)

= cos A + 2cos 120°cos A

=cosA+2><—% X cosA =0

Find the value of V3 cosec 20° — sec20° .

° 0 1 1 V3 cos 20-sin20
ANS: V3 cosec 20 —sec20 = V3 — — = -
sin 20 cos 20 co0s 20. sin20
2 V3 cos 20—sin20 2 V3 1 .
==X ( - ) = - (—cosZO —= sm20)
2 cos 20 sin20 c0s20. sin20 \ 2 2

=—2 (cos30 cos20 — sin30 sin20)

" €0s20. sin20

2 4 4
=——— ¢c0s50 = ——— 0550 = ——co0s50
cos 20. sin20 2C€0s20. sin20 sin40

2 cos(90 — 40) = —— sin40 = 4
sin40 sin40
Show that: sin(150° + x) + sin(150° — x) = cosx .

ANS: sin(150° + x) + sin(150° — x) = 2 sin150° cosx = cosx

Prove that cos 4x = 1 — 8 sin” x cos” x
ANS:  cos (2 x 2x) =1 —2sin” 2x = 1 —2(2 sin x cos x)* = 1 — 8 sin*x cos’x

sec8A—-1 _ tan8A

Prove each of the following : i1 = tana

.sec8A-1  1-cos8A COs4A 2sin?4A c0s4A
ANS: sec4A—1  cos8A 1—cos4A  cos8A 2sin2 2A
sind4A(2 sin4A cos4A)  2sin2A cos2A(sin8A)  tan84
cos8A. 2sin? 2A a cos8A.2sin?24  tan2A

If tan(x+y) = %, tan(x —y) = 18—5 Find i) tan2x i) tan2y

cos 17°+ sin 17°
cos 17°— sin 17°

Prove that : tan62° =

29°+ sin 29°
Prove that : tan74° = 22215027
cos 29°— sin 29°

cos 10°—-sin 10°
cos 10°+ sin 10°

Prove that : tan34° =

Show that : Jz ++2 42+ 2cos86. = 2cos 6.
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Ans: LHS = jz + Jz +/2(1 + cos86). = jz + Jz +/2(2 cos240).

=V2+V2+2cos40 = Jz +2(1 + cos40) = Jz +/2(2 cos?26)
=2+ 2c0s26 =./2(1 + cos28) =./2(2 cos?8) =2co0s 6.

Prove that:  sinA.sin(60 — A) sin( 60 + A) = %sin 34
ANS:

1
sinA.sin(60 — A) sin( 60 + A) = 3 sinA(2sin( 60 + A) sin( 60 — A))

:% sinA(cos(60+ A — (60—A)) — cos(60+ A+ (60— A)
= % sinA (cos2A — cos 120)
= i( 2 cos2AsinA —2cos120sinA) , simplify LHS= isin 3A

Find sin ’Z—C , cos;—c and tan g if tan x = —g , where x lies in 2nd quadrant
ANS: tanx = —% , X lies in 2nd quadrant

Tcx<n o I<il

2 4 2 2

g lies in the 1stquadrant

tan x = —g cosx = —% (2nd quadrant)

. X 1—cosx
= Sin (—) = /
2 2

sin (f) 1_(_%)

Formula:

8 _ 2

e
S

sin

Formula: cos

3
(x) 1+cosx 1+(_§) 2 1
= cos(=) = = / = |=— ==
2 2 2 10 V5
X 1—cosx 2 1
tan == == + ==2
2 1+cosx V5 V5

Prove that cos 55° + cos 65° + cos175° =0
ANS: co0s55° + cos 65° + cos175° = 2cos 257465 cos 25 ;65 + cos 175°

2
=2co0s60.cos5 +cos175° = cos5 cos(180 —5) =0

2A _1-cosA
2 2

2 2

2A _ 1+cosA

If sin(A—B)= %0 and cos(A+ B) = 2 where A, B lie between 0 and %, find tan2A.

V1o V29



ANS :sin (A—B)=—= tan(A—B) =3 , cos(A+B) = === tan(A+B) =
tan[(4A+B)+( A-B)] - 17

71

72
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74

75

76
7

78
79

80
81

tan2A.=tan[(A+B)+ (A—-B)] =

1—-tan[(A+B)+( A-B)]

If A+ B = 45° showthat: (1+ tanA) (1+tanB) = 2

Prove that : /HSW = tan (E + é)
1-sinA 4 2

Show that ° sin3A . cos3A — 9

SinA cosA

sin 38°—c0s68°
Prove that: _ = y/3tan8°
c0s68°+sin 38°

sin (90°—52°) —c0s68° _ c0s52° —c0s68°

sin60 sin8°

ANS: : - =
€0568°+sin (90°—-52°) €0568°+c0552°

Prove that : cos20°c0s40°c0s80° = %

Show that: sin(y + z — x) + sin(z+ x —y) + sin(x + y — z) — sin(x + y + z) = 4sinx siny sinz.

= /3tan8°

c0s60 cos8°

a-B

Show that: (cosa + cosp)? +(sina + sinf)? = 4 cos? (—) :

sin(x+y) _ tanx+tany
sin(x-y) - tanx—tany

Prove that :

Prove that : sin(40° + A) cos(10° + A) — cos(40° + A) sin(10° + A) = =

2

1
2

1
If tand = % and tanB = —y then show that A + B =%
in3x—si .
Prove that : ——"= = 2 sinx
CcOoSs 2x
. sin3x-sinx 2 COS(Zx;x) Sm(sz_x) 2cos2x.sinx ,
ANS: = = = 2 sinx

CcoS 2x CcoS 2x cos2x



