8. Transformation Formulae

Exercise 8.1

1. Question

Express each of the following as the sum or difference of sines and cosines:
(i) 2 sin 3x cos x

(ii) 2 cos 3x sin 2x

(iii) 2 sin 4x sin 3x

(iv) 2 cos 7x cos 3x

Answer

(i) We know, 2 sin A cos B = sin(A + B) + sin(A - B)

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

= sin (4x) + sin (2x)

= sin 4x + sin 2x

(ii) We know, 2 cos A sin B = sin (A + B) - sin (A - B)
2 cos 3x sin 2x = sin (3x + 2x) - sin (3x - 2x)

= sin (5x) - sin (x)

= sin 5x - sin x

(iii) We know, 2 sin A sin B = cos (A - B) - cos (A + B)
2 sin 4x sin 3x = cos (4x - 3X) - cos (4x + 3x)

= cos (x) - cos (7x)

= COS X - COS 7X

(iv) We know, 2 cos A cos B = cos (A + B) + cos (A - B)
2 sin 3x cos x = cos (7x + 3x) + cos (7x - 3x)

= cos (10x) + cos (4x)

= cos 10x + cos 4x

2. Question

Prove that :
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Answer

i. We know, 2 sin A sin B = cos (A - B) - cos (A + B)

o si 5n . n _ 5n n 5n n
Sm12 smlz— cos 2 12 cos 12 + 12

_ 4n 6n

B <1 13 cos 5

=cos(3)-cos 3)

=Cos 3 cos >

_ 180° 180°

=Cos 3 cos >

= cos 60° - cos 90°

=2

1

2

Hence Proved

ii. We know, 2 cos A cos B = cos (A + B) + cos (A-B)



5 5n n_ 5n n 5n n
c0512 c°512_ cos 13 + 12 + cos 1212

_ 6n 4n
=COos 5 + cos 1
=cos(3) + cos(3)
=Cos > + cos 3
_ 180° 180°
=Cos > + cos 3

= cos 90° + cos 60°

=0+ 2
2
1
T2
Hence Proved
iii. We know, 2 sin A cos B = sin (A + B) + sin (A - B)2sinf—2 cosl—l= sin G_Z + 1_"'2) + sin (g_%)

an(&) + an(2)
sn(Z) + 50 )

_ . (180° i80°
=sin{— + sin 3

= sin 90° + sin 60°
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v
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Hence Proved

3. Question

Show that:

1 -\EsinBS"
22

L 1.
ii. s125° cos115° ::{sm (140°) -1}

i. sin50°cos85°=

Answer
i. We know, 2 sin A cos B = sin (A + B) + sin (A-B)

sin(A+B)+sin(A-B
=sinAcosB = ( ) ( )

2

sin (50° + 85°) + sin (50° - 85°
sin 50° cos 85° = ( ) 5 ( )
_ sin (135°) + sin (- 35°)
- 2

sin (135°) - sin ( 35°)

- 2
{sin (-x) = - sin x}
_ sin (180° - 45°) - sin ( 35°)
- 2

{sin (180° - x) = sin x}
sin (45°) - sin ( 35°)

2
1 )
— -sin ( 35°
_ 5 sn(359)
2
1- sin ( 35°)
V2

2



1- sin ( 35°)
R
Hence Proved
ii. We know, 2 sin A cos B = sin (A + B) + sin (A - B)

sin (A + B) + sin (A - B)

= sinAcosB = >

Take L.H.S

sin (25° + 115°) + sin (25° - 115°)

sin 25° cos 115° = 2

_ sin (140°) + sin (- 90°)
- 2

{sin (-x) = - sin x}

_ sin (140°) - sin ( 90°)
- 2

1
=?{sin (140°) -1}
= R.H.S.
Hence Proved
4. Question

Prove that:

.
;-x J =c0s3x

4cosxcos

. .
— TX |cos
3

Answer

Take L.H.S
4cosxcos (5 + x) os 3 x) =2c0sx (2 cos 3 + x) cos (3 x))
COS X COS 3 + X |cos 3 X|=2C0SX cos 3 + X |cos 3 X

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

=2cosx{eos (5 +x + 5x) + cos(5 + x5 + )}
—COSXCOS§+X+§X +COS§+X§+X

2n
=2c0os X {cos (?) + cos(2x)}

= 2 cos x {cos 120° + cos 2x}

= 2 cos x {cos (180° - 60°) + cos 2x}
{cos (180° - A) = - cos A}

= 2 cos x (cos 2x - cos 60°)

= 2 CO0S 2X €0S X - 2 €OS X cos 60°

2 cos X
={cos (x + 2x) + cos (2x - x)} - —
= C0S 3X + CO0S X - COS X
= cos 3x = R.H.S.

Hence Proved
5 A. Question

Prove that:

¢0510° c0s30° cos50° cos70° =

o w

Answer

Take L.H.S
cos 10° cos 30° cos 50° cos 70°

/3 cos 10° cos 50° cos 70°
- 2

Multiplying & Dividing by 2:

3 (2cos 10° cos 50°) cos 70°
B 2x%2




V3 (2cos 10° cos 50°) cos 70°
B 2x2

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

B V3 {cos (10° + 50°) + cos (10° — 40°)} cos 70°
B 4

V3 {cos (60°) + cos (—40°)} cos 70°
- 4
{ cos (-A) = cos A}

V3 {% + cos (40°)} cos 70°
4
V3 V3
= ° caos 70° + = cos 70°cos40°

Multiplying & Dividing by 2:

_ 3 0700 + Y2 (2 cos 70°cos 40°
=3 cos 4)(2( cos c0os 40°)

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

V3 V3

=g s 70° + 5 {cos (70° + 40°) + cos(70° — 40°}
/3 /3

= % cos 70° + % {cos (110°) + cos 30°}

/3 /3 /3
- % 05 70° + % {cos (180°— 70°) + %}

{ cos (180° - A) = -cos A}

/3 /3 /3
= % cas 70° + % {—cos 70° + %}

=§ cos 70° — ?cos?oc‘ + ?x?
3

T 16

= R.H.S

Hence Proved
5 B. Question

Prove that:

cos40° cos80° cosl60° = _?1

Answer

Take L.H.S

cos 40° cos 80° cos 160°
Multiplying & Dividing by 2:

(2 cos40° cos 160°) cos 80°
B 2

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

~ {cos (40° + 160°) + cos (160° — 40°)]} cos 80°
B 2

{cos (200°) + cos (120°)} cos 80°
B 2

{cos (180° + 20°) + cos (180° — 60°)} cos 80°
2

*cos (180° - A) = - cos A & cos (180° + A) = - cos A}

-~

(—cos20°— cos60°) cos 80°
2

(f cos20° — %) cos 80°

2




(— c0520°cos 80° — w)

_ 2
2
—c0s20°cos 80° cos 80°
2 4

Multiplying & Dividing by 2:

—2c0s20°cos 80° cos 80°
- 2x2 4
{2cosAcosB=cos(A+B)+cos(A-B)}

— {cos(20° + 80") + cos (80°— 20°)} cos 80°
N 4 T4

—{cos(100°) + cos (60°)} cos80°
- 4 4

—{cos(180° - 80°) + %} cos BO°
4 4
{" cos (180° - A) = - cos A}

- [—'305(300) + %} _ cos 80°

4 4
cos 80° 1 cos80°
=73 T8 1
1
8
=R.H.S

Hence Proved
5 C. Question

Prove that:

5in20° sin40° sin80° =

| %

Answer
Take L.H.S
sin 20° sin 40° sin 80°

Multiplying & Dividing by 2:

(2 sin 20° sin 40°) sin 80°
h 2
{2sinAsinB =cos (A-B)-cos (A+B)}

{cos (20° — 40°) — cos (20° + 40°)}sin 80°
B 2

{cos (—20°) — cos (60°)} sin 80°
B 2

" cos (-A) = cos A}

-~

(cos 20° — %) sin 80°
2

cos20°sin80° sin 80°
2 4

Multiplying & Dividing by 2:
2 co520°sin80° sin 80°
h 2x%x2 4
{2 cosAsinB =sin (A+ B)-sin (A-B)}

_ sin(20° + 80°) —sin(20° — B0°) sin80°
4 4
_ sin(100°) —sin(—60°)  sinB0°
4 4
{sin (-A) = - sin A}

sin(180° — 80°) + sin(60°) sin80°
B 4 4
{sin (180° - A) = sin A}




/3
sin(80°) + > sin80°

4 4
5in(80°) . V3 sin80°
T 4 8 4
V3
8
= R.H.S

Hence Proved
5 D. Question

Prove that:
2N° o o 1
c0s20° cos40° cos80 :g

Answer

Take L.H.S

cos 20° cos 40° cos 80°
Multiplying & Dividing by 2:

(2 cos40° cos20°) cos 80°
B 2

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

{cos (40° + 20°) + cos (40°—207)} cos 80°
B 2

{cos (60°) + cos (20°)} cos 80°
B 2

[% + cos (20°)} cos 80°
2

%cos 80° + cos20°cos80°
2

_cos 20°cos 80° 4 cos 80°

2 4

Multiplying & Dividing by 2:
2 cos 20°cos 80° + cos 80°
h 2x%x2 4
{2 cosAcosB =cos(A+B)+cos(A-B)}

{cos(20° + 80°) + cos (80°— 20°)} cos 80°
B 4 4
{cos(100°) + cos (60°)} + cos 80°
B 4 4

{cos(180° - 80°) + %} cos 80°
+
4 4
*cos (180° - A) =-cos A}

-~

1
[—CGS(SUD) + E} 4 Cos 80°
4 4
cos 80° 1 cos 80°
+

4 8 4

1
8
R.H.S

Hence Proved

5 E. Question

Prove that:

tan 20° tan 40° tan 60° tan 80° = 3
Answer

Take L.H.S

tan 20° tan 40° tan 60° tan 80°



5in 20° sin40° sin 80°
" cos 20° cos 40° cos 80°

(tan60°)

Multiplying & Dividing by 2:

(2 sin20°sin 40°) sin 80°
- V3)
(2 cos20°cos40°) cos 80°

-~

w2sin Asin B =cos (A-B)-cos(A+B)&

N

cos AcosB =cos (A+B)+cos(A-B)}

V3{cos (20° — 40°) — cos (20° + 40°)} sin 80°
" {cos (40° + 20°) + cos (40° — 20°)} cos 80°

V3{cos (—20°) — cos (60°)} sin 80°
{cos (60°) + cos (20°)} cos 80°

-~

*cos (-A) = cos A}

V3 [cos (20°) — %} sin 80°

[% + cos (20“)} cos 80°

2 cos20° 5in 80° — sin 80°
‘@[ 2 }
[cos 80° + 2 cos 20°cos 80°}
2

V3{2 cos20° sin 80° — sin 80°}
~ {cos80° + 2 cos 20°cos 80°)

{2cosAsinB=sin(A+B)-sin(A-B)&
2 cos AcosB =cos (A+ B)+ cos(A-B)}

V3{sin(20° + 80°) — sin(20° — 80°) — sin 80°}
" {cos80° + cos(20° + 80%) + cos (80°— 20°)}

B v3{sin(100°) — sin(—60°) — sin 80°}
" {cos80° + cos(100°) + cos (60°)}

{sin (-A) = - sin A}

V3{sin(100°) + sin(60°) — sin 80°}
" {cos80° + cos(100°) + cos (60°)}

V3{sin(180° — 80°) + sin(60°) — sin 80°}
" {cos80° + cos(180° — 80°) + cos (60°)}

{"sin (180° - A) = sin A & cos (180° - A) = - cos A}

=
\,@{sin(SOC‘) + % —sin 80°}

[c0580°— cos(80°) + %}
/3
(¥
a(3)

=3

3 =

= R.H.S

Hence Proved

5 F. Question

Prove that:

tan 20° tan 30° tan 40° tan 80° =1
Answer

Take L.H.S

tan 20° tan 40° tan 30° tan 80°

5in 20° sin40° sin 80° . 30°
" 05 20° cos 40° cos 80° (tan )

Multiplying & Dividing by 2:

(2 sin20°sin40°) sin 80° ( 1 )
~ (2c0s20°cos40°) cos80° \\3

{2sinAsinB=cos(A-B)-cos(A+B)&



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

i{-:os (20° — 40°) — cos (20° + 40°)} sin 80°
V3

- {cos (40° + 20°) + cos (40°— 20°)} cos 80°

1
—1{cos (—20°) — cos (60°)} sin 80°
5 {cos (=209 cos (607}

{cos (60°) + cos (20°)} cos 80°

{ cos (-A) = cos A}

1 w1y
E[cos (20 )_E} sin 80

[% + cos (20”)} cos 80°

1 [2 c0520°5in 80° — sin 80°}

V3 2

[cos 80° + 2 cos 20°cos 80°}
2

1 o 3 o 3 o
E{z cos 20° sin 80° — sin 80}

{cosB80° + 2 cos 20°cos 80°}

-~

w2cosAsinB=sin(A+B)-sin(A-B) &

2 cos AcosB =cos (A+ B)+ cos (A-B)}

i[sin(ZOc‘ + 80°) —sin(20° — 80°) — sin 80°}
V3

{cos 80° + cos(20° + 80°) + cos (80°— 20°)}

1
—1{sin(100°) — sin{—60°) — sin 80°
—5{sin(100°) — sin(~60°) )

= {cos80° + cos(100°) + cos (60)}
{sin (-A) = - sin A}

1
—1{sin(100°) + sin(60°) — sin 80°
5 (5in(100°) + sin(60%) )

= {cos80° + cos(100°) + cos (60°)}

%{sin(lSO“‘ — B80°) + sin(60°) — sin 80°}
V3

- {cos80° + cos(180°—80°) + cos (60°)}
{sin (180° - A) = sin A & cos (180° - A) = - cos A}

11, o V3 . o
\‘f—g{sm(ﬁﬂ )+ —-—sin 80 }

{cosﬁO“— cos(80°) + %}

1 (43

= R.H.S
Hence Proved
5 G. Question

Prove that:

B

sin10° sin50° sin60°sin 70 N

Answer
Take L.H.S
sin 10° sin 50° sin 60°sin 70°
Multiplying & Dividing by 2:
V3 o i e aim £ 9 im 70
5 (2 sin 10° sin 50°) sin 70
- 2
{2sinAsinB =cos(A-B)-cos(A+B)}

B v3{cos (10° — 50°) — cos (10° + 50°)} sin 70°
B 2x2




v3{cos (—40°) — cos (60°)} sin 70°
h 4
{ cos (-A) = cos A}

V3 [cos (40°) — %} sin 70°
4

V3 c0s40°sin70° V3
- 5 7

Multiplying & Dividing by 2:

V3(2 cos40°sin70°) /3
= — —sin70°
4 %2

{2 cosAsinB =sin (A+ B)-sin (A-B)}

V3o , V3
= ?{5111(40° + 707) —sin(40° — 707)} — — sin 70°

V3 , V3
= ?{sm(ll(}”) —sin(—30°)} — 5 sin 70°

{sin (-A) = -sin A}

\,@ . . \"I’§ .
= ?{sm(lﬁm —70°) + sin(30°)}— ?sm?m

{sin (180° - A) = sin A}

/3 1 /3
:%{sin(mﬂ + —} —%sin?ﬂ“

2
/3 3 3
No o o S S o
7?5111(?0 )+ T 5 sin 70
— \‘@
T 16
=R.H.S

Hence Proved

5 H. Question

Prove that:
) ) ) . 3
sin20° sin40° sin60°sin80° = —
16
Answer
Take L.H.S

sin 20° sin 40° sin 60°sin 80°
Multiplying & Dividing by 2:
? (2 sin 20° sin 40°) sin 80°
2
{2sinAsinB =cos (A-B)-cos(A+B)}

B v3{cos (20° — 40°) — cos (20° + 40°)} sin 80°
B 2%2

V3{cos (—20°) — cos (60°)} sin 80°
h 4
{" cos (-A) = cos A}

V3 [cos (20°) — %} sin 80°
4

V3 c0s20°sin80° V3
- 5 sin8C°

Multiplying & Dividing by 2:

V3(2 cos20°5in80°) 3 80
= — ——sin80°
4x2 8

{2 cosAsinB =sin (A+ B)-sin (A-B)}

V3o , V3
= ?{5111(20° + 80°) —sin(20° —807)} — 5 Sin 80°



3 , N
= ?{5111(10()”) —sin(—60°)} — -5 sin 80°

{sin (-A) = - sin A}

e , E
= ?{5111(1805' — 80°) + sin(60°)}— ?511180°

{sin (180° - A) = sin A}

/3 /3 3
=L{5111(80°) + L} ~ X singoe

8 2 8
/3 3 43
N 5 o _ _\‘_ : ]
—?5111(80 )+ e 5 5in 80
3
T 16
= R.H.S

Hence Proved

6. Question

Show that

i.sinAsin(B-C)+sinBsin(C-A)+sinCsin(A-B)=0

ii. sin (B - C) cos (A - D) + sin (C - A) cos(B - D) + sin(A - B) cos(C-D) =0
Answer

i. Take L.H.S

sin A sin (B - C) + sin B sin (C - A) + sin C sin (A - B)

Multiplying & Dividing by 2:
1
= 5{2 sinAsin (B- C) + 2sinBsin(C- A) + 2sinCsin(A- B)}

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

1
:E{COS(A—B +C)—cos(A+B—C) + cos(B—C + A)
—cos(B+ C-A) + cos(C—A+ B)—cos(C+ A-B)}

1
=E{COS(A—B +C—cos(A-B+C)—cos(A+ B—-10C)
+cos(A+ B—C)—cos(B+ C-A) +cos(B+ C—A)}

-0

2
=0
=R.H.S
Hence Proved
ii. sin (B - C) cos (A-D) + sin (C-A) cos(B-D) +sin(fA-B)cos(C-D)=0
Answer:
Take L.H.S
sin (B - C) cos(A - D) + sin (C - A) cos(B - D) + sin(A - B) cos(C - D)
Multiplying & Dividing by 2:
= %{Zsin (B- C)cos(A- D) + 2sin(C- A) cos(B- D)

+ 2sin(A - B) cos(C- D)}

{2sinAcosB=sin(A+B)+sin(A-B)}

1
=E{sin(B—C + A-D) + sin(B— C—A+ D) +sin(C—A+ B-D)

+ sin{fC-A—B + D) + sin(A—B + C—D)
+ sin(A- B—C + D)}

1
=£{sin(A + B—-C—-D) + sin{—(A + B—C—D)}

+sin(-A+ B—C+ D) +sin{—(—A + B—-C + D)}
+sin(-A+ B+ C—-D) +sin{-(-A+ B + C—-D)}

1
=E{sin(A+ B—C-D)-sinfA+ B—C—D) + sin(-A+B—C+ D)

—sin(—-A + B—C+ D) +sin(—A + B+ C—D)
—sin(—-A + B+ C—D)



-5 0)

2
=0
= R.H.S
Hence Proved
7. Question

Prove that:

T T
tanxtan[ ——than[ ;—XJ = tan 3x

Answer

Take L.H.S.

T T

tan x tan (§ — x)tan (§ + x)

= tan x tan (60° - x) tan (60° + x)
sinx sin(60° — x)sin(60° + x)

" cosx cos (60° — x) cos (60° + X)

Multiplying & Dividing by 2:

sinx {2 sin(60° — x)sin(60° + x)}
"~ cosx {2 cos (60° — x)cos (60° + x)}

{2sinAsinB=cos(A-B)-cos(A+B)&
2 cos AcosB =cos (A+ B)+ cos(A-B)}

sinx {cos(60°— x —60° — x) — cos(60°—x + 60° + x)}
" cosx {cos(60° —x + 60° + x) + cos(60° —x — 60° — x)}

_ sinx {cos(—2x) — cos(120°)}
" cosx {cos(120°) + cos(—2x)}

{cos (-A) = cos A}

sinx {cos(2x)— cos(180° — 60°)}
" cos % {cos(180° — 60°) + cos(2x)}

{cos (180° - A) = - cos A}

sinx {cos(2x) + cos(60°)}
- cos x {—cos(60°) + cos(2x)}

. sinx
cos2x sinxy + ——

2
TO05 X
- + cos2xcosx

Multiplying & Dividing by 2:

1 . sinx
_ E{ZCOSZX sinx} + o

cosx | 1
5t {cos2x cosx}

{2cosAsinB=sin(A+B)-sin(A-B)&
2 cos A cos B =cos (A + B) + cos (A-B)}
sinx

2
—%{ + %{cos(x + 2x) + cos(2x —x)}

%{sin[x + 2x) — sin(2x —x)} +

sinx

1. _—
E{SHIEX_ sinx} + 5

cosx , 1
-5t i{cos3x + cosx}
sin3x sinx sinx
_ 2 2 2
_cosx T cos3x COSX
2 2 2
5in 3x
__ 2
cos3x
2
sin3x
" cos3x

= tan 3x



= R.H.S.
Hence Proved
8. Question

s .
Ifo~+ B=7. show that the maximum value ofcosucosp=

1| —

Answer
Take L.H.S:
cos a cos B

Multiplying & Dividing by 2:
1
=§(2 cosacosf)

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

=%{cos(u + B) + cos(a-B)}
=%{cos(90°) + cos (a-B)}

T
(ra+ a3
1

=§{0 + cos(a-B)}
_cos(a-B)

- 2

We know,

-1 =cos@ =1

-1 <cos(a—fF)=1

1 - cos(a — B) -

1
2 2 2

. cos(a—p) 1
~ Maximum value of — =3

Exercise 8.2

1. Question

Express each of the following as the product of sines and cosines:
i. sin 12x + sin 4x

ii. sin 5x - sin x

iii. cos 12x + cos 8x

iv. sin 2x + cos 4x

Answer

. . . . A+E8 A-FB
I. We know,sind + sinE = ZsmT cosT
sin 12x + sin 4x

e 12x + 4x 12x —4x
= 2sin 5 cos >

9 si X 8x
= 2sin——cos—

2 2
= 2 sin 8x cos 4x

. . . A+F , A-FB
ii. We know, sind — sinB = ZcosT sin——
sin 5x - sin x

bx —x

= 2cos sin

9 6x | 4x
=2cos—-sin

= 2 cos 3x sin 2x

A+E A-EB
COS——
2 2

iii. We know, cos4 + cosB = 2cos

cos 12x + cos 8x



5 12x + Bx 12x — Bx
=2cos 2 cos 2

9 20x 4x
=2cos 2 cos2

= 2 cos 10x cos 2x

iv. sin 2x + cos 4x

= sin 2x + sin (90° - 4X){sinA + sinB = Zsingcos%}
o 2x + 90° —4x 2x —90° + 4x
= 2sin 5 cos 2

9 si 90° —2x  6x—90°
=2sin—j cos—,

= 2 sin (45° - x) cos (3x - 45°)

= 2 sin (45° - x) cos {-(45° - 3x)}
{cos (-x) = cos x}

= 2 sin (45° - x) cos (45° - 3x)

2 A. Question

Prove that :

sin 38° + sin 22°= sin 82°
Answer

Take L.H.S:

sin 38° + sin 22°

A+ B A—B}

[sinA + sinB = 2sin cos 2

9 si 38° + 22°  38° —22°
= 2sin 2 cos 2

P
= 45In 2 COs 2

= 2 sin 30° cos 8°

1
=2X-X 8°
2 % cos

= cos 8°

= cos (90° - 82°)

{cos (90° - A) = sin A}
= sin 82°

= R.H.S

Hence Proved

2 B. Question

Prove that :

cos 100° + cos 20° = cos 40°
Answer

Take L.H.S:

cos 100° + cos 20°

A+ B A—B}
cos

[cosA + cosB = 2cos
100° + 20° 100° — 20°
2 cos 2

20° 80°
cos
2

= 2 cos 60° cos 40°

= 2cos

= 2cos

1
=2X-x 40°
2 X €08

= cos 40°
=R.H.S

Hence Proved



2 C. Question

Prove that :

sin 50° + sin 10° = cos 20°
Answer

Take L.H.S:

sin 50° + sin 10°

A+B A-B
cos

{sinA + sinB = 2sin

9 s 50° + 10°  50° —10°
= 2sin cos
2 2

i o 1
= 4 8In 2 COs 2

= 2 sin 30° cos 20°

1
=2 x—x cos20°
2

= cos 20°

= R.H.S

Hence Proved

2 D. Question

Prove that :

sin 23° + sin 37° = cos 7°
Answer

Take L.H.S:

sin 23° + sin 37°

A+B A-B
cos

[sinA + sinB = 2sin

. 23° + 370 23° —37°
= 2sin 2 cos 2

B
= 45N COs
2 2

= 2 sin 30° cos -7°

{cos (-A) = cos A}

1
=2X=-Xx cos7°
2

cos 7°

R.H.S

Hence Proved

2 E. Question

Prove that :

sin 105° + cos 105° = cos 45°
Answer

Take L.H.S:

sin 105° + cos 105°

= sin 105° + sin (90° - 105°)
{sin (90° - A) = cos A}

= sin 105° + sin (- 15°)
{sin(-A) = - sin A}

= sin 105° - sin (15°)

A+B A—B}
sin 2

105° + 15° 1056° —15°
sin

[sinA —sinB = 2cos

= 2cos

120 90
sin
2

= 2cos



= 2 cos 60° sin 45°

V2
= cos 45°
= R.H.S
Hence Proved
2 F. Question
Prove that :
sin 40° + sin 20° = cos 10°
Answer
Take L.H.S:

sin 40° + sin 20°

A+ B A-B
{sinA + sinB = 2sin }

. 40° + 20°  40° —20°
= 2sin cos
2 2

2 ein®” c0s 2"
= L S8IN——CO0s8
2 2

= 2 sin 30° cos 10°

1
=2 %=X cos 10°
2

= cos 10°

=R.H.S

Hence Proved

3 A. Question

Prove that :

€0s 55° + cos 65° + cos 175° =0
Answer

Take L.H.S:

cos 55° + cos 65° + cos 175°

A A—-B
[cosA + cosB = 2cos 5 cos }
55% + 65° 55° — 65°
=2cos cos + cos(180° — 5°)
2 2
20° —10°
= 2cos cos —cosb®

{cos (180° - A) = - cos A}
= 2 cos 60° cos (-5°) - cos 5°

{cos (-A) = cos A}
1
=2><£>< cos 5° —cos b*

= cos 5° - cos 5°

=0

=R.H.S

Hence Proved

3 B. Question

Prove that :

sin 50° - sin 70° + sin 10° =0
Answer

Take LHS:

sin 50° - sin 70° + sin 10°



[sinA —sinB = 2cos

50° + 70°  50° —70°
= 2cos 2 sin 2 + sin10°

a a

sin

+ sin10°

= 2cos

= 2 cos 60° sin (-10°) + sin 10°
{sin (-A) = -sin (A)}

=2 % X —8in10” + sin10°

= -sin 10° + sin 10°

=0

=R.H.S

Hence Proved

3 C. Question

Prove that :

cos 80° + cos 40° - cos 20° =0
Answer

Take L.H.S:

cos 80° + cos 40° - cos 20°

A+ B A—B}
cos

[COSA + cosB = 2cos

2 2
80° + 40° 80° — 40°
= 2cos cos — c0520°
2 2
120° 40°
= 2cos cos 2~ cos20°

= 2 cos 60° cos 20° - cos 20°

1
=2><E>< cos 20° — cos 20°

= cos 20° - cos 20°

=0

=R.H.S

Hence Proved

3 D. Question

Prove that :

cos 20° + cos 100° + cos 140° =0
Answer

Take L.H.S:

cos 20° + cos 100° + cos 140°

A
[cosA + cosB = 2cos

20° + 100°  20° — 100°
= 2cos 2 cos 2 + cos(180° — 40°)

120° —80°
cos

= 2cos —cos40°

{cos (180° - A) = - cos A}
= 2 cos 60° cos (-40°) - cos 40°

{cos (-A) = cos A}
1
=2 XEX cos 40° — cos40°

= cos 40° - cos 40°
=0

= R.H.S

Hence Proved

3 E. Question



Answer
Take L.H.S:

5w 41
sin = — cos—

{cos A =sin (90° - A)}

_ bm . (rf 4}1)
= sin 18 sin )
9 — BH)

. bm . (
—smla sin 18

_bm LT
—511118 sm18

{sinA —sinB = 2cos

5w T

_ 18 " 18
= 2cos 2

em\ = [4n
= 2cos (5g)sin (5¢)

T T
=2c05gsm§

i
= 2cos30°sin—

9 \."’g L
=4 X —/—Xsn—
2 9

Hence Proved
3 F. Question

Prove that :

Answer

Take L.H.S:

g oom
cos 7> — sin>
{cos A =sin (90° - A)}

= sin (g - f—z) — sin%

. (6}1 - 51’[) . m
=sin e sin T
. bm LT
=sing5 —sings

{sinA —sinB = 2cos

b T

12 12 sin

9 (6}1) . (4n)
= 2cos 22 sin 22

) T
=2cos—sin—
4 6

= 2cos

= 2 cos 45° sin 30°

2><1><l
= 5532

A+B

sin

T

18 18

2

T

12

2



1

v
= R.H.S.
Hence Proved

3 G. Question

Prove that :

sin 80° - cos 70° = cos 50°
Answer

sin 80° - cos 70° = cos 50°

= sin 80° = cos 50° + cos 70°
Take RHS:

cos 50° + cos 70°

A+ B A—-B
{cosA + cosB = 2cos }

50° + 70° 50° —70°

= 2cos cos
2 2
120° —20°
= 2cos cos 2

= 2 cos 60° cos (-10°)
{cos (-A) = cos A}

1
=2X-x 10°
2 X €08

= cos 10°

= cos (90° - 80°)

{cos (90° - A) = sin A}

= sin 80°

=L.H.S

Hence Proved

3 H. Question

Prove that :

sin 51° + cos 81° = cos 21°
Answer

Take L.H.S:

sin 51° + cos 81°

=sin 51° + sin (90° - 81°)
{sin (90° - A) = cos A}

= sin 51° + sin 9°

[sinA + sinB = 2sin

. b1° + 9° 51° —9°
=2sin 2 cos

2 sin & o ¥
= 45N COs
2 2

= 2 sin 30° cos 21°

=2x % X cos21°
= cos 21°
=R.H.S

Hence Proved

4. Question

Prove that:

i. cos

3n ]
ZUix |—cos
4

n .
s —XJ =—+/2sinx



: —XJZ\/ECOSX

. T
ii. cos -
4

o
Z+X |+ cos
4

Answer

Take L.H.S:

(3n+ ) (3n )
cos 2 X cos 2 X

{cosA —cosB = —2sin

Craxsdoy) (Eex-34y)

N4 4 .\ 4 4
=-2
sin 2 sin 2
(GH)
A7) ()
= —2sin smT

6w )
=2 sm?smx
. 3m )
=—2 sstml

= —23sin (n — 9 sinx

{sin (m - A) = sin A}
2 si T i
= —2sin—sinx
4
2 L i
=—2X-—=xsinx
vz
= —/2sinx
= R.H.S.
Hence Proved

ii. Take L.H.S:

COS(% + l) + COS(%* 4

A+B A—B
cos }

[cosA + cosB = 2cos

i) Geaciey
2 2

2m
(g) cos ?

=2cos
9 2
=2C05—COSX
8
5 si T
= 2sin—cosx
4
) 1
=2 X =X COSX
vz
=2 cosx
= R.H.S.
Hence Proved

5. Question

Prove that:

i- in 63°+ €08 65° =+/2 c0s 20°
ii. sin 47° + cos 77° = cos 17°
Answer

Take L.H.S:

sin 65° + cos 65°

= sin 65° + sin (90° - 65°)

{sin (90° - A) = cos A}

= sin 65° + sin 25°



A+ B A—B}

[sinA + sinB = 2sin cos 2

. 65° + 25°  65° —25°
= 2sin cos
2 2

22 020
= 48In Ccos
2 2

= 2 sin 45° cos 20°

1
=2 X —=xcos20°
V2

=+/2cos20°

= R.H.S

Hence Proved

ii. Take L.H.S:

sin 47° + cos 77°

=sin 47° + sin (90° - 77°)
{sin (90° - A) = cos A}

= sin 47° + sin 13°

A+ B A—-B
{sinA + sinB = 2sin }

B AU Al
= 48In cos
2 2

2 ain® 0 3
= 4 8In 2 COs 5

= 2 sin 30° cos 17°

1
=2XEXCOSZOO

cos 17°

= R.H.S

Hence Proved

6 A. Question

Prove that :

cos 3A + cos 5A + cos 7A + cos 15A= 4 cos 4A cos 5A cos 6A
Answer

Take L.H.S.

cos 3A + cos 5A + cos 7A + cos 15A

= (cos 5A + cos 3A) + (cos 15A + cos 7A)

A—B
cos }

A+
[cosA + cosB = 2cos 2

(54 + 34) (54— 34) (154 + 74) (154—74)
5 cos + 2cos cos
2 2 2 2
(84) (24) (224) (84)
s——cos—— + 2cos——¢C

=2co

+ —_—
3 0 3 cos 3 0s 3
= 2 cos 4A cos A + 2 cos 11A cos 4A

=2co

= 2 cos 4A (cos 11A + cos A)

A- B}
cos

A+ B
[cosA + cosB = 2cos 2

(114 + 4) (114—4)
=2cos4412cos cos

2

124 104
= 2cos44 (2 COSTCOST)

= 4 cos 4A cos 5A cos 6A
= R.H.S.

Hence Proved

6 B. Question

Prove that :



cos A + cos 3A + cos 5A + cos 7A = 4 cos A cos 2A cos 4A
Answer

Take L.H.S.

cos A + cos 3A + cos 5A + cos 7A

= (cos 3A + cos A) + (cos 7A + cos 5A)

A+ B A—-B
[cosA + cosB = 2cos }

cos 5
(34 + A) (34— 4) (7A + 54) (7A—54)
= 2cos cos 2cos cos
2 2 2 2
(44) (24) (124) (24)
=2 ——Cos—— 0S——— C0s——
2 2 2

= 2 cos 2A cos A + 2 cos 6A cos A

= 2 cos A (cos 6A + cos 2A)

A+ A—-B
{cosA+cosB=2cos 2 cos 2 }

(64 + 24) (64 —24)
=2cosAq2cos cos

2

2 cos A (2 84 4}1)
= 2cos COS——COS——
2 2

= 4 cos A cos 2A cos 4A
= R.H.S.
Hence Proved

6 C. Question

Prove that :

) : ) ) : A 3A
sin A+ sin2A + sindA + sinSA = 4sm3A COS— COS—
Answer
Take L.H.S.

sin A + sin 2A + sin 4A + sin 5A

= (sin 2A + sin A) + (sin 5A + sin 4A)

A- B}
cos

A+ B
[sinA + sinB = 2sin

24+ 4) (24-4) C(BA + 34)  (5A—44)
m cos + 2sin cos

2 2 2 2
GO @ O (4
2

=2sin——cos— + 2sin -
2 2

=125

A+ B A—}

[SinA + sinB = 2sin cos 2

A (94) _(34)
= ZCOSE{SIIIT + si 17

94 34 94 34

4 2 " 32 2 2
= 2cos—4 2sin cos
2 2

(94 + 34)  (94—34)
2

_ a : 2
= 2cos 2 2sin 5 cos 2

5 A(Z 124 6.4)
= COS2 sin 7 Cos )

2 4 (2 in34 SA)
=2cos \2sin34cos—

4sin34 4 34

=4s5in34 cos— cos—
2 2

= R.H.S.

Hence Proved

6 D. Question

Prove that :



sin3A + sin2A — sin A = 4 sin Acos% cos%

Answer
Take L.H.S.
sin 3A + sin 2A -sin A

= (sin 3A - sin A) + sin 2A

sin

A*B}

A+
[sinA —sinB = 2cos 2

(34 + 4) (34— 4)
= 2cos 2 sin 5 + sin24

(44 (24

=2cos——sin—— + sin24
2 2

{sin 2A = 2 sin A cos A}
=2cos2Asin A+ 2sin Acos A

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

A- B}
cos

A+
{cosA + cosB = 2cos

24 + A 24— A
=25i11A{2cos Tcos 2 }

2 sinA (2 34 A)
= 2sin COS——COS—
2 2

=4sin4d -:osﬂ -:osE
2 2

= R.H.S.

Hence Proved

6 E. Question

Prove that :

€c0s20° cos100° + cosl100° cos140° — cos140° cos200° = —

e |

Answer
Take L.H.S:
cos 20° cos 100° + cos 100° cos 140° - cos 140° cos 200°

Multiplying & Dividing by 2:

1
= 5{2 cos 100° cos 20° + 2 cos 140° cos 100° - 2 cos 200° cos 140°}
{2 cosAcosB =cos(A+B)+cos(A-B)}

1
=E{CDS (100° + 20°) + cos (100° — 20°) + cos (140° + 100°)
+ cos (140°— 100°)- cos (200° + 140°) — cos (200" — 1407)}

1
= E{cos (120°) + cos 80° + cos (240°) + cos (40°)- cos (340°) — cos 60°}

1
:E{cos (90° + 30°) + cos80° + cos (180° + 60°)
+ cos (40°)- cos (360° — 20°) — cos 60°}

{cos (180° + A) =-cos A;
cos (90° + A) =-sin A&
cos (360° - A) = cos A}

1
= E{—sin (30°) + cos 80°— cos (60°) + cos (40°)- cos (20°) — cos 60°}

1
= E{—sin (30°) + cos 80° + cos 40° - cos (20°) — 2 cos 60°}

cos

A+B A—B}
2 2

{cosA + cosB = 2cos

(80° + 40°)  (80°—40°)
COSs
2 2

1 1
= E{—sin (30°) + 2cos - cos(20°)—2x —}

2



(120°) (40°)
cos

1
= E{—sin (30°) + 2cos - cos (20°) — 1}

1
=3 {—sin(30°) + 2cos60°cos20°- cos (20°) — 1}

1[ 1+2 L 20° (20°) l}
=313 X 5 X €0520° - cos

1[ ! + 20 20 1}
=_-j— = + c0s20°- cos 20°—
20 2

43

= R.H.S.
Hence Proved
6 F. Question

Prove that :

.X . T L3X L 1Ix o
Si1 — S11 — + SN — Sl —— = s1n 2X sin 5x
s ) o) )

Answer
Take L.H.S.:

.x.7x+ o 3x | 1lx
511125111 2 sin 2 sin 2
Multiplying & Dividing by 2:

1[2. 7x x+2 o 11x | 31}
=3 sin 3 sm2 sin 3 sin 3
{2sinAsinB =cos(A-B)-cos(A+B)}

1[ (?x 1) (7x+x)+ (llx 31‘) (llx+3x)}
_ZCOS 273 cos > 2 cos 3 2 cos 3 3

1{ (?x—x) (71‘ + x) N (llx—3x) (llx + 31‘)}
=5 cos 2 cos 2 cos > cos 2

1{ (6x) (8x) (8x) [141-)}
COS——— + C0s———— s

2

2 COos 2 C 2 co 2

1
= E{cos 3x —cos7x}
1
= fi{f(cos?.-x —cos7x)}

1
= —E{cos?x — cos3x}

A+ B A—B}

[cosA —cosB =—2sin sin 2

1 C3x +7x | 7x—3x
= _E{_Z sin sin }

2 2
1{ - 10x 41’}
=3 sin—-— sin—

1
= _E{_Z sinbx sin2x }
= sin 5x sin 2x
= R.H.S.
Hence Proved

6 G. Question

Prove that :

-

X 9x . . Tx
COSX C0S——COSINCOS— =SM 4X sin—

Answer

Take L.H.S.:

X 9x
COSX COS— — COS3X COS—
2 2



Multiplying & Dividing by 2:
1 [2 ) X 9 9x 3y }
=3 COS X u:os2 cos 2 cos3x

{2 cosAcosB =cos(A+B)+cos(A-B)}
71{ (_+1‘)+ ( 1) (9)(+3_) (91‘ 3)}
=3 cos(x 2 cos| x 2 cos 2 X cos 2 X

1[ (21 + x ) . (21‘—1‘) (91‘ + 61‘) (91‘— 61)}
=3 cos cos 3 cos 3 cos >

1

2

CORC B DR C.) }

COs COS—— — COs — COs

2 2 2

1 [1) (151')
sl
1

B (x) (15x)
= —E{— (COST—COS 2 )}

_ l{ 15x x}
=3 cos 2 -:052

A+ B -
[cosA —cosB =—2sin sin }

1 9 )
=——4—2 sin—=——=sin
2 2

16x 14x

L T2 T2
=3 —2 sin 2 sin 2

l{ 9 i 16x 141'}
=3 sin—— sin—

l{ 5 sin4x si 71‘}
=-3 sin4x sin—

= sin4x sinE
2
= R.H.S.
Hence Proved
7 A. Question
Prove that:

s A+ sin3A

—=cotA
cosA —cos3A
Answer

Take L.H.S.:

sin34 + sind
cosA — cos34

sind + sinB = 2sin 2 cos
A B 5 s A+B  A-
cosd —cosB = —2sin sin
2 2
A+ 34 34— A
B 2(smT cos— )
A +34  A-34
-2 [sm 7 sin—y )
(sin* cos24)
o sin—- cos—
44 (= Zﬂ))
(sm 3 sin 3

{sin (-A) = - sin A}

(cosA)
" (= sind)

cos A

- sinA
= cot A

= R.H.S.



Hence Proved
7 B. Question

Prove that:

sin9A — sin 7TA

— = Cot8A
cos7A —cos9A
Answer
Take L.H.S.:
5in94 — sin74
cos7A4 —cos94
A+B A-
sind —sinB = 2cos sin
A+B A-B
cosA —cosB = —2sin sin
94 + 7A . 9A—TA
B 2 (cos 7 sin 3 )
. JA+94 . 7TA—94
-2 (sm 5 sin 5 )
( 164 . E)
- Cos—— sin—
( . 164 (—ZA))
sin=—— sin>—

{sin (-A) = - sin A}
B (cos8A4sinA)
" (—sin8AsinA4)

cos 84
"~ sinBA4

= cot 8A

= R.H.S.
Hence Proved
7 C. Question

Prove that:

sinA-sinB A—
= tan
cosA+cosB 2

Answer
Take L.H.S.:

sind — sinB
cosA + cosB

A+B  A-B

sinA —sinB = 2cos 2 sin
A+ B A—B

cosd + cosB = 2cos cos
2 A+ B ., A-
_ c0s———sin—

9 A+ B A—-B

€08 —5—C0S—5—

. A—B
_sm 5
- A—B

cos—

A—B

=tan( )
= R.H.S.

Hence Proved
7 D. Question

Prove that:

)

sinA — sinB

sinA+ sinB [A—BJ
tan cot

Answer

Take L.H.S.:



sind + sinB
sind — sinB

sind —sinB = 2cos

S
FNY
=]
S

|
=]

sind + sinB = 2sin

2sin

2cos

A+ B
=tan(

= R.H.S.
Hence Proved
7 E. Question

Prove that:

cosA+ cosB [A—BJ [A—B]
=cot cot

cosB—cosA

Answer
Take L.H.S.:
cosA + cosB

cosA — cosB

cosd + cosB =2cos

cosd —cosB = —2sin

b
p| 4 B
=]
b
I

2 cos cos
2

. . B
—2sin 7 sin—

B
€08 —7—C05—
A+ Bsin( A—B)

2 T2

sin

{sin (-x) = - sin x}

A+ B A—-B
cos—

B sin (A ; B)

) ex(5)

Hence Proved

COos

+ |9

. A
—sin

t(ﬂ+
=Co
2

= R.H.S.

=~ N1

8 A. Question
Prove that:

sinA + sin3A + sinSA
cosA+cos3A+ cosSA

=tan3A

Answer

Take L.H.S.:

sind + sin34 + sin5A4
cosA + cos34 + cosbA

(sin54 + sinA) + sin34
"~ (cos54 + cosA) + cos34

A
sind + sinB = 2sin 5
A+ B A

cos

cosd + cosB = 2cos



. b4 + 4 54 -4
)
54 + 4 54 -4
T2 T

) + sin34

) + cos34

. BA 44 .
_ (2 SlIlTCOST) + sin34

64 44
(2 CGSTCOST) + cos34

(2sin3A4 cos24) + sin34
" (2cos3Acos24) + cos3A4

sin34(2cos24 + 1)
" cos34(2cos24 + 1)

=tan 3A

= R.H.S.
Hence Proved
8 B. Question
Prove that:

cos3A +2cos5A + cosTA  cos5SA
cosA +2c0os3A + cosSA  cos3A

Answer
Take L.H.S.:

cos34 + 2cosbAd + cosV4A
cosA + 2cos3A4 + cosbA

(cos74 + cos34) + 2cosbA
" (cos5A4 + cosA) + 2cos3A

A- B}
cos

A+
[cosA + cosB = 2cos 2

( 74 + 34 7A—-34
2cos cos

2 2
5A + A 54—-A
— 05—
( 104 44

2 COSTCOST) + 2coshA

64 44
(2 cos—- COST) + 2cos34

) + 2cosb4

(2 cos ) + 2cos34

(2cos54 cos24) + 2cosbA
" (2cos3Acos24) + 2cos34

2cosbA(cos24 + 1)
" 2cos34(cos24 + 1)

cos b4
" cos34

= R.H.S.

Hence Proved
8 C. Question
Prove that:

cosd4A + cos3A + cos2A
- - : =cot3A
sin4A + smn3A+ sin2A

Answer
Take L.H.S.:

cos4A4 + cos34 + cos24
sin44 + sin34 + sin24

(cos44 + cos24) + cos34
" (sin4A + sin24) + sin34

A-B
2

A
sindA + sinB = 2sin

2
A+ B A
cos

cos
B

cosd + cosB = 2cos >

44 + 24 44— 24
g cos g

44 + 24 44— 24
g cos g

(2 cos ) + cos34

(2 sin ) + sin 34



(2 cos@cosﬁ) + cos34

_ 2 2
(2 sin%cos%) + sin34

(2cos34cosAd) + cos34
" (2sin3Acosd4) + sin34

cos3A(2cosd + 1)
" 5in34 (2cosd + 1)

= cot 3A
= R.H.S.
Hence Proved
8 D. Question
Prove that:
sin3A + sin5A + sin 7A + sin 9A
c0s3A + cosSA + cosTA + cos9A

= tan 6A

Answer
Take L.H.S.:

sin34 + sinb4 + sin74 + sin94

cos34 + cosbA + cos7A + cos94
(sin94 + sin3A4) + (sin74 + sin54)

" (cos94 + cos34) + (cos7A + cosbA)

. . . A—B
sindA + sinB = 2sin 2 cos 2
A+ B A—B
cosd + cosB = 2cos cos >
. 94 + 34 94 — 34 . 7A + bA 7A —5A
B (Zsm 2 cos 2 ) + (Zsm 2 cos 2 )
- 94 + 34 94 — 34 74 + 54 7A—5A
(Zcos 2 cos 2 ) + (Zcos 7 cos 3 )
(2 sin%cos%) + (2 sin%cos%)
= 124 _ 64 124 24
(2 cosTcosT) + (2 cosTcosT)

(2sin 64 cos34) + (2sin64 cosA)
" (2cos64cos34) + (2cos6AcosA)

2sin6A4 (cos34 + cosA)
" 2c0s64(cos34 + cosAd)

s5in64
" cos64

= tan 6A
= R.H.S.
Hence Proved
8 E. Question
Prove that:
sinSA — sin7TA + sin8A — sin4A
cos4A + cos TA — cosSA — cos8A

=Cot A

Answer
Take L.H.S.:

sin54 — sin74 + sinB84 — sin44

cos4A + cos74 — cosbA — cosBA
—(sin74 — sin54) + (sin84 — sin44)

~ “(cos74 — cos54) — (cos8A4 — cos44)

A—B
sind —sinB = 2 cos sin
 A+B  A-B
cosd —cosB = —2sin sin
7A + 54 , JTA—5A 84 + 44 ., BA—44
— (2 cos 3 sin 3 ) + (2 cos 3 sin )

+ 54 ?A—5A)7 (7251118.4 + 4.‘15. 8}1—4.‘1)

(“2s 74
5in 2 5 2 2 m 2



— (2 cos%sinﬁ) + (2 cos%sinﬁ)

_ 2 2 2 2
(—2 sin%sin%} - (—2 sin%sin%}

—(2cos64sind) + (2cos645in24)
—(2sin6Asind) + (2sin6A4sin24)

2c0s6A(—sind + sin24)
2sin6A (—sind + sin24)

cos 64
sin64

= cot 6A

= R.H.S.
Hence Proved
8 F. Question
Prove that:

sin5A cos2A - sin6AcosA
sinA sin 2A — cos2A cos3A

tan A

Answer
Take L.H.S.:

sin5A4 cos2A4 — sin6Acosd
sinAsin24 — cos24 cos34

Multiplying & Dividing by 2:

(2sin54 cos24) — (2sin6A cosA)
T (2sin24sin4) — (2 cos34 cos34)

{2sin Asin B = cos (A-B)-cos (A + B);
2 sin Acos B =sin (A + B) + sin (A-B) &
2 cos AcosB =cos (A+ B)+ cos(A-B)}

B {sin(54 + 24) + sin(54 —24)} — {sin(64 + A) + sin(64 — 4)}
" {cos(24 — 4) — cos(24 + A)} — {cos(34 + 24) + cos(34 —24)}

{sin74 + sin3A4} — {sin74 + sin5A4}
"~ {cos4— cos34} — {cos54 + cosA}

sin74 + sin34 —sin74 — sinb4
" cosA— cos34— cos54 — cos4

sin34 — sinbA
—(cos54 + cos34)

—(sin54 — sin34)
" —(cos54 + cos34)

sinb4 — sin34
cosbA + cos34

A+B A-B

2 sm

A+B A-B
cos 2

sind —sinE = 2cos

cosAd + cosB = 2cos

+ 34 . b4 —34

3 sin 3

54+ 34 5A-34
5 cos—

2 cos >4

2cos

84 . 24
2-:0575111—
= A

2
9 84 2
€08 —-C0S—~

sinA4
" cosA

=tan A

= R.H.S.
Hence Proved
8 G. Question

Prove that:



sinl 1A sin A + sin 7TA sin3A
cosllA sinA + cos7A sin3A

= tan 8A

Answer
Take L.H.S.:

sin114 sind + sin74sin34
cos114 sindA + cos74 sin34

Multiplying & Dividing by 2:

(2sin114 sind) + (2sin74 sin34)
" (2cos114 sind) + (2cos74 sin34)

{2sinAsinB =cos(A-B)-cos(A+B)&
2 cosAsinB =sin (A + B)-sin(A-B)}

{cos(114—A4) — cos(114 + A)} + {cos(74 —34) — cos(74 + 34)}
- {sin(114 + A) — sin(114— A4)} + {sin(74 + 34) — sin(74 — 34)}

{cos 104 — cos124} + {cos4A — cos10A4}
"~ {sin124 — sin 104} + {sin10A — sin 44}

cos 104 — cos124 + cos44 — cos104
" sin124 — sin104 + sin104 — sin44

_ —(cos124 — cos44)
" sinl12A4 —sin44

A+B  A-B
s

A+B A-B
sm 2

sind —sinB = 2 cos

cosd —cosB = —2sin

. 124 + 44 . 12A— 44

—2sin sin 3

124 + 44 . 124— 44
D) sin D)

. 164 . 84

B SIIITSIIIT
164 . 84
COSTSIIIT

2cos

sin84
" cos84

= tan 8A

= R.H.S.
Hence Proved
8 H. Question
Prove that:

sin3A cos4A —sinAcos2A
sin4AsinA + cos6ACosA

=tan2A

Answer
Take L.H.S.:

sin34 cos44 — sinAcos24
sin4Adsind + cosbedcosA

Multiplying & Dividing by 2:

(2sin34 cos44) — (2sin 4 cos24)
" (2sin44sind) + (2cos64cosA)

{2 sin Asin B =cos (A-B)-cos (A + B);
2 sin Acos B =sin (A + B) + sin (A-B) &
2 cos A cos B =cos (A + B)+ cos(A-B)}

{sin(34 + 44) + sin(34—44)} — {sin(4 + 24) + sin(4 —24)}
- {cos(44 — A) — cos(44 + A)} + {cos(64 + A) + cos(64— A4)}

{sin74 + sin(—A4)} —{sin34 + sin(—A4)}
" {cos34 — cos5A4} + {cos7A + cos5A}

{sin (-A) = - sin A}

{sin74 — sin A} — {sin34 — sin A}
" {cos3A — cos54)} + {cos7A + cos5A}




sin74 — sind —sin34 + sind
co53A4 — cosbA + cos74 + cosbA

sin74 —sin34
cos7A + cos34

A+B  A-B

2 sin

A+B A-B
Cos 2

sind —sinB = 2 cos

cosd + cosB = 2cos

7A + 34 . 7TA—34
2 cos 5 sin 5

- 74 + 34 7A—34
2cos 2 cos 3

104 . 44
_ Ccos 7 sin 3

T 10444
cos 7 cos 7

sin24
" cos24

= tan 2A

= R.H.S.
Hence Proved
8 I. Question
Prove that:

sin A sin 2A + sin3A sin 6A
sinAcos2A +sin3Acos6A

=tan5A

Answer
Take L.H.S.:

sinAd sin24 + sin34sin64
sinAcos24 + sin3A4cos64A

Multiplying & Dividing by 2:

(2sin24 sin4) + (2sin6A4sin34)
" (2sindcos2A) + (2sin34 cos64)

{2sinAsinB =cos(A-B)-cos(A+B)&
2sinAcosB =sin(A+B)+sin(A-B)}

B {cos(24 — A) — cos(24 + A)} + {cos(64 —34) — cos(64 + 34)}
"~ {sin(4 + 24) + sin(4 —24)} + {sin(34 + 64) + sin(34—64)}

{cosA — cos3A4} + {cos34 — cos94}
" {sin34 + sin(—4)} + {sin94 + sin(—34)}

{sin (-A) = - sin A}

{cos A— cos3A} + {cos34A— cos94}
" {sin34 —sin4} + {sin94 — sin34}

cosA — cos3A + cos34 — cos94
" sin3A —sinA + sin94 — sin3A4

cos A — cos94
" 5in94 — sin4
—(cos94 — cos 4)
"~ sin94 —sin4

sind —sinB = 2 cos

cosd —cosB = —2sin

. 9A + A . 9A—A
—Zsstm 3
94— A

2

A
sin

2cos 24 3

104 84

sin——sin=;
104_ 84

cos——sin—
s5inbA

"~ cos5A

= tan 5A




= R.H.S.
Hence Proved
8 J. Question

Prove that:

sinA+2sin3A+ sin5A  sin3A

sin3A +2sin5A+sin7A  sinSA

Answer
Take L.H.S.:

sind + 2sin34 + sinbA
sin34 + 2sin54 + sin74

(sin54 + sind) + 2sin34

" (sin74 + sin34) + 2sin54

A+ B

{sinA + sinB = 2sin

A-B

(2 sin%cos 5/12— A) + 2sin34
(2 sin A ; 34 cos 4 ; 3‘4) + 2sinbA

. 6A 44 )
(2 smTcosT) + 2sin34

- ( 104 44

ZsinTcosT) + 2sinbkA4

(2sin3Acos24) + 2sin34

" (2sin5Acos24) + 2sinb54

2sin34 (cos24 + 1)
"~ 2sin5A4 (cos24 + 1)

sin 34
 sin54

= R.H.S.

Hence Proved
8 K. Question

Prove that:

sin(0+@)-2sinB+ sin(6—D)

cos(B8+®d)—2cosB+ cos(B-D)

Answer

Take R.H.S:

sin(8 + @) — 2sinéd + sin(6 — D)

=tan 6

cos(6 + @®) — 2cosf + cos(0— @)

{sin(@ + @) + sin(# — @)} — 2sink

" {cos(§ + @) + cos(d — @)} — 2cosb

sind + sinB = 2sin

A-B

2 2

4+ cosB —2cos" 2 —

cos cosB = 2cos 5 2
(Zsine +¢;9_¢cose+¢£8+¢)—2ﬂn€
(26058+¢2+8—CDC 58+®£8+®)726053

.28 20 )
B (2 smTcosT) — 2siné@

- 26 2P
(2 cosTcosT) — 2cos@

(2sin@ cos®) — 2sind
" (2cosBcos®) — 2cosB

2sin@ (cos® — 1)
" 2cosB(cos® — 1)
sind
~ cos@

=tan 6
=R.H.S



Hence Proved
9. Question

Prove that:

o : . . Lo+ p . p+y . o+
i.sina+ sinP+ siny— sin(a+ B+ y)=4sin ﬁBsmBq'sm =

ii.,cos(A+B+C)+cos(A-B+C)+cos(A+B-C)+cos(-A+B+C)=4cosAcosBcosC
Answer

Take L.H.S:

sina + sinf + siny-sin(a + B + y)

A—B

sind + sinB = 2sin cos

B A-B
s1n

A

N+ | A+

sind —sin B = 2 cos

=(sina + sinf) + {siny-sin(a + B + y)}

a+p  oa—P yta+B+y y-a—-B-y
=(251n cos—) + (Zcos sin )
2 2 2
a+ a— a+p+2 —(a +
=(Zsin 5 Bcos B) + (Zcos B Ysin ( 3 B))

{sin (-A) = - sin A}

a+ B a—B_ a+p+2y a+p
) (Zcos )

=|2sin cos sin
( 2 2

.«
= 2sin —Cos

B(COSQ;B a+[32+ Zy)

A+B A—B}
sin

[cosﬂ —cosB =—2sin

a—B , a+B+2y a—B a+ P+ 2y
=251110H—B —2sin 2 i sin 2 2
2 2 2
a—B +a+ B+ 2y a—fB—(a+ B + 2y)
= 2 si atp —25i i
= 2sin 2 sin 2 sin 5
2a + 2y a—B—-—a—B—2y)
=251110{+B —2sin 2 sin 2
2 2 2
2a + 2 —2—2
Laat 5 Ve : Y | B—2y)
= 2sin 5 sin 2 sin 2
2(a + —2(p +
e 2.(2Y). B+v
= 2sin > sin 5 sin

o
= 2sin sin

+ B(—zsma er Y. *(B; Y))

{sin (-A) = - sin A}

2.0(+B(2.o:+y.[3+y)

=2sin > sin > sin >
Ca+ B Bpt+y . a+y

= 4sin sin 5 sin 5

= R.H.S.

Hence Proved

ii. Take L.H.S.:
cos(A+B+C)+cos(A-B+C)+cos(A+B-C)+cos(-A+B+C)

={cos(A+B+C)+cos(A-B+C)} + {cos(A+B-C)+cos(-A+B+C)}

A+ B A—-B
cos 2}

(A+B+C +(A-B+C) (A+B+C) —(A-B+0)

[cosﬂ + cosB = 2cos

= {2 cos

(A + B—C)-E(—A+B+C) [A+B—C)2—(—A+B+C)}
COs

+ 42
{cos > 2



A+B+C+A-B+C A+B+C-A+B-C
{Zcos cos

2 2
A+B-C-A+B+C A+B-C+A-B-C
+{2cos 5 }

2 0 2
= {2 CDSM SE} + [2 cosﬁcosﬂ}
2 2 2
= {2 coswcosg} + {2 COSECOSM}
2 2 2 2

=2cos(A+C)cosB+2cosBcos(A-C)

=2cosB {cos(A+C)+cos(A-C)}

A+ B A—-B
[cosA + cosB = 2cos }

cos 3
A+C+(A-0) A+C—(A-0O
=2cosB {2cos cos }
2 2
A+C+A-C A+ C—-A+C
=2cosB {Zcos 3 cos 2 }

5 B {2 2A ZC}
= 2 cos cos 3 cos >

=4 cos A cos B cos C
= R.H.S.
Hence Proved

10. Question

1 : . 1 A+BY 1
IfcosA+ cosB=—andsinA + sinB ==, prove that tan[ J =—.
2 4 2 2
Answer
Given,

1 1

cosA + cosB =£andsinA + sinB = 2
sind + sinB
“cosA + cosB

sind + sinB 1
T CosA + cosB 4
sind + sinB 1
= cosA + cosB 2

e
+
[ws]
e
|
=]

sind + sinB = 2sin

cosd + cosB = 2cos

A+ B A-B
5 05—
A+ B A—
2cos 508

2sin

=

2

. A+ B
sin—— 1
ROl
cos

‘ (A+B) 1
= tan 5 =3

s8]

A
This proves that tan (

11. Question

If cosec A + sec A = cosec B+ sec B. prove that: tan A tan B = cot

Answer

Given,

cosec A + sec A = cosec B + sec B
= sec A - sec B = cosec B - cosec A

1 1 1 1

= — = —
cosd cosB  sinB  sind




cosB —cosA sind—sinB

cosAcosB sin B sin 4

sin B sin A sind — sinB

= =
cosdcosB  cosB —cosd

tanAtan B sind —sinB
= tanAdtanB = ———
cosB — cosA

sind —sinB = 2 cos

cosd —cosB = —2sin 5
A+B ., A—-B
sin—

B . B-4
sin—

2cos
=tandtan B = i
—2sin

+L\J

A+B . A—-B
cos——5—sin—

3+ o

= tanAtanB = A+ B_. —(A—B)
—sin=——5—sin———~

{sin (-A) = - sin A}

A+B . A-B
cos———sin—
= tanAtanB = A+ B A-B
sin—5—sin—
A+ B
cos—
=tandtan B = A+ B
sin—
+
= tanAtan B = cot 2

12. Question

If sin 2A = A sin 2B, prove that:

tan(A+B) A+1

tan(A-B) A-1
Answer

Given,

sin 2A = A sin 2B

sin24
" sin2B

sin 24
A+1 sin2B +1
A—1 sin24 1

sin2B

sin24 + sin2B
sin2B
sin24 —sin2B
sin2B
sin24 + sin2B sin 2B

sin 2B % sin 24 — sin 2B

sin24 + sin2B
" sin24 —sin2B

A+ B A—B
sindA + sinB = 2sin cos
2 2
A+ B -
sind —sinB = 2 cos 2 sin
. 2A + 2B 24— 2B
2sin 2 cos 2
= 24 + 2B ___2A— 2B
2cos 3 sin 3

sinz(‘q; B)cos Z(AZ_B)

TT 24+ B)_ _2(A-B)
COs 7 5 7

_sin(A + B)cos(4-B)
" cos(A + B)sin(A—B)

tan(4 + B)
" tan(4 - B)



tan(4A + B) A +1
tan(A—B) A-—1

This proves that
13. Question
Prove that:

cos(A+B+C)+ cos(—A+B+C)+ cos(A—B+C)+cos(A+B-C)
sin(A+B+C)+sin(-A+B+C)+sin(A -B+C)—sin(A+B-C)

i =cotC

ii. sin(B- C)cos(A - D) + sin(C - A)cos(B - D) + sin(A - B)cos(C-D) =0
Answer
Take L.H.S.

cos(4 + B+ C) +cos(—4 + B +C) + cos(A—B + C) + cos(4 + B—C)
sinfA + B+ C) +sin(—-4+ B+ C) + sin(A—B + C) —sin(4 + B—-C)

_{cos(A +B+C)+cos(—A+ B+ C)}+ {cos(A—B + C) + cos(4 + B—C)}
T {sinfA+ B+ C) +sin(—-4 + B + C)} + {sin(A—B + €)—sin(4 + B—C)}

A+ A—B
cosd + cosB =2cos 2 cos 5
A+ B A—-B
sind + sinB = 2sin cos
2 2
n A B -2 A+B  A-—
sind —sinB = 2 cos sin
2 2

{ZCOS(A + B+ 0) +2(—A +B+0) (A+B+ c)—z(—,q + B + c)} +{

2co

S(A—B+ C) er (A + B—C)COS(A—B+ C);(A + B—-C)

= {Zsm(ﬂ + B + Q) +2(—A +B+0 (A+B+ C)—Z(—A +B + C)} +[

[COS

2cos

A—B+O+T(@A+B-C_ (A B+0O _(A+B-0)

2

2 2

2

A+B+C-A+B+C A+B+C+A*ch} A-B+C+A+B-C A-B+(C-A-B+C
Cos +[COS Cos

2

)

2
T2

.nAfB +C—-A-B+C

2 2

2B+ C)  24), (24
B COs 7 COos 3 COos 7 co

T . 2B+C 24 24 _
{SllleOST} + {COSTSIII

2B =0

—Z(BZ—CJ}

_ {cos(B + €)cosA} + {cosAdcos—(B — ()}
" {sin(B + C)cosA} + {cosdsin—(B—C)}

_cosA{cos(B + C) + cos—(B— ()}
" cosA{sin(B + C) + sin—(B — ()}

{sin (-A) = -sin A & cos (-A) = cos A}

cos(B + C) + cos(B—C)
~ sin(B + €) —sin(B— ()

A—FB
cosd + cosB = 2cos

COos

2
A+B A-B
s 2

(B+O+(B-0) B+ 0O-(B-0)

sinA —sinB = 2cos

2cos 5
Zcos[B + C);— (B_C)sin(B + C)Z—(B—C)

B+C+B-C B+C—B +C

COos

_ 2 2
- B+C+B—-C . B+C—-B+(C
cos sin
2 2
2B 2C
_tos5-cos
T 0s2B o 2C
cos—5-sin—
cosBcos(C
" cosBsinC
cosC
~ sinC
=cotC
= R.H.S.

Hence Proved
ii. Take L.H.S.:

sin(B- C)cos(A - D) + sin(C - A)cos(B - D) + sin(A - B)cos(C - D)

[‘A+B+CfA+B+C AJrBJrCJr}flfoC}f [ A-B+C+A+B-C
sin cos + jcos 5

2

1

2

}

2

}



Multiplying & Dividing by 2:

= %{2 sin(B- C)cos(A- D) + 2 sin(C- A)cos(B- D)
+ 2sin(A- B)cos(C- D)}

{2sinAcosB=sin(A+B)+sin(A-B)}

=%{sin {(B-C)+ (A-D)} + sin{(B-C) - (A- D)}
+ sin{(C- A) + (B-D)} + sin{(C- A)- (B- D)}
+ sin{(A- B) + (C-D)} + sin{(A-B)- (C-D)}}
:%{sin[B— C+ A-D) +sin(B-C-A+ D)+ sin(C-A+ B-D)
+ sin(C- A-B + D) + sin(A-B + C- D)
+ sinfA- B- C + D)}
=%{sin[A +B—-C—-D) +sin(-A+B—-C+D) +sin(-A+B+C-D)
+ sin(-A-B + C+ D) +sin(fA-B + C- D)
+ sinfA- B- C + D)}
=%{sin[ﬁ +B—-C—-D) +sin—(A+B—-C—D) +sin(—-A+B—C+ D)

+sin—(—A+B—C+ D) + sinfA-B-C+ D)
+ sin—(A-B-C + D)}

{sin (-A) = -sin A}

1
:E{sin[A—F B—C—D)—sin(A+B—-C—D) + sin(—A+B—-C + D)

—sin(—A + B—C + D) + sinfA-B-C + D)
—sin{A- B- C + D)}

=%{0 + 0+ 0}

=0

= R.H.S.

Hence Proved

14. Question

cos(A—B) cos(C+D)
cos(A—B)icos(C—D)

If =(), prove that tan A tan B tan C tan D= -1

Answer
Given,

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

cos(A—B)  cos(C + D)

T os(4 + B) _ cos(C—D)

Adding 1 both sides:

cos(A—B) cos(C + D)
= cos(4 + B) ~  cos(C—D) !

cos(A—B) + cos(4 + B) cos(C—D)—cos(C + D)
= cos(A + B) - cos(C — D)

cos(A—B) + cos(4 + B) —{cos(C + D) —cos(C— D)} .
= cos(A + B) - cos(C—D) @
Now,
cos(A—B)  cos(C + D)
cos(A + B)  cos(C—D)

Subtracting 1 both sides:

cos(A—B) ~_cos(C + D)
T os(A+B) ~_ cos(C—D)
cos(A—B)—rcos(A + B) —cos(C + D) —cos(C—D)
= cos(4 + B) - cos(C—D)
—{cos(4 + B) —cos(A—B)} —{cos(C + D) + cos(C — D)}
= cos(4A + B) - cos(C—D)
- cos(4 + B) —cos(4A—B) B cos(C + D) + cos(C—D) (i)

cos(4 + B) cos(C — D)



Dividing equation (i) by equation (ii):

cos{(A—B) + cos(4 + B) —{cos(C + D) —cos(C — D)}

cos(A + B) _ cos(C —D)
cos(A + B) —cos{A—B)  cos(C + D) + cos(C—D)
cos(4 + B) cos(C — D)
cos(A —B) + cos(A + B) cos(A + B)
= cos(4 + B) cos(4 + B) — cos(4 — B)
7—{COS(C + D) —cos(C —D)} cos(C— D)
N cos(C — D) ><-:c»s(C + D) + cos(C—D)

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

A—B
2

cosd + cosB = 2cos cos

B A
s5m

A B

po| 4+ N+

cosA —cosB = —2sin 5

2cos @ B+ (A=B) (A + B)~(4=B)

=
At B 2+ @B @t B);(A*B)
7{725111@: + D)2+ (c-D)_ (c+ 5)2— (c—u)}
2COS(C + D)2+ (CfD)COS(C + D); (C—D)
(A+ B+A-B) (A+B—A4+B)
caos 7 cos 7
® T (A+B+fA-B) (A+B-4+8B
sin 7 s1n 7
(C+D+C-D) _(C+D—C+D)
sin 7 s 7
T {(C+D+C-D) _(C+D-C + D)
Cos CoSs
2 2
24 2B 20, 2D
=>_C052 C052 =SlIl2 SlIl2

24 2B € 2D
sin—-sin= €055~ C0S
cosAcosB  sinCsinD

= T SindsinB _ cosC cosD

1

P

tanAtanB

=tanCtanD

=-1l=tan AtanBtanCtan D

This proves thattan AtanBtan Ctan D = -1

15. Question

If cos (o + B) sin (y + &) = cos (a - B) sin (y - 8), prove that cot o cot B coty = cot &
Answer

Given,

cos (a + B) sin (y + 6) = cos (a - B) sin (y - 8)

cos(a + B) _ sin(y— &)
cos(a — B)  sin(y + &)

Adding 1 both sides:
cos(a + ) sin(y — 8)

= cos(a — B) sin(y + &)

cos(a + B) + cos(a — B) sin(y— 8) +sin(y +8) .
= cos(at — B) - sin(y + 8) O

Now,

cos(a + B) B sin(y — 8)
cos(a — B) ~ sin(y + &)

Subtracting 1 both sides:

cos(a + B) sin(y — &)
T os(a — B~ sin(y +6)

cos(a + B) —cos(a — B)  sin(y — 8) —sin(y + 8)
= cos(a — B) - sin(y + &)

(iD)

Dividing equation (i) by equation (ii):



cos(a + B) + cos(a — B) sin(y— &) + sin(y + &)
cos(a — B) _ sin(y + §)

cos(a + PB) —cos(ae — B) ~ sin(y— 8) —sin(y + §)
cos(a — fB) sin(y + §)

- cos{a + B) + cos(a — B) cos(a — B)

cos(ae — [3) * cos(a + B) — cos(a — B)
_sin(y— 8) + sin(y + §) sin(y + &)

sin(y + &) X sin(y — 8) —sin(y + 8)

cos(a + B) + cos(a — B) sin(y — &) + sin(y + §)
= cos(a + B) —cos(a — B) ~ sin(y— 8) —sin(y + &)

A+ cosB=2 4A-FB
cos cosB = 2cos 3 cos 2
A+ B A-
cos A — cosB = —2sin sin 2
A+ B A—-B
sind + sinB = 2sin 2 cos 2
A+B A-B
sind —sinB = 2cos sin 2
2cos@H B (@=B) (@4 B)—(a-p
=
s @ +B);( B @ +B)£(tx—B)
25n =D+ G+ 8 (=B -+
RPN R (A PN (T ()
(o:+[3+a7 B)COS(“JFB;“JF B)
== —
Sm(o:+[3+(x B)Sin[a+[3£a+[3)
Sm(v 8 + y+98) = 8;*{— 8)
os Y= 8 + Y + ﬁ)smﬁv— 6;*{- 8)
- cos 2 TB smzzycosiT28
B —28
5111 3 sm n:os2 sm—2

cosacosf  sinysin(—8)
sinasinf ~ cosycos(—8)

{sin (-A) = -sin A & cos (-A) = cos A}

cosa cosf sinysin§
sinasinB ~ cosycos8

cotd
= cota cotf = oty

= cot a cot B coty = cot &

Hence Proved

16. Question

If y sin ¢ = x sin (26 + ¢), prove that (x + y) cot (8 + ¢) = (y -x) cot 6
Answer

Given, y sin ¢ = x sin (26 + ¢)

sin @ X
= Sin (20 +¢) ¥

Adding 1 both sides:

sin P X 1
= sin (28 + qJ) v
sing +sin(280 + ) x +y .
sin (20 + &) Ty @
Now,
sin ¢ X

sin (20 + &) =__;
Adding 1 both sides:

singd . X )
“sin(20 + ) -y



sin ¢ —sin (20 + @) Xy
sin (28 + ¢) oy @)

Dividing equation (i) by equation (ii):
sing +sin(20+¢) x+ ¥

sin (28 + @) Yy
sing—sin(20 + ¢) ~ XV
sin (28 + @) y
sind + sin (20 + ¢) sin (20 + @) _x+y v
sin (20 + &) singp—sin(20 + ¢)  y Xy - y

sing +sin(26 + ) x +y
sing—sin (26 + ¢) x—y

A—B

A
sind + sinB = 2sin
A

COos

B A-B
sin

N+ |+

sind —sinB = 2cos

2@ B0 0= )

2
= =
2c05¢' + (229 + q:')sinq)i (229 +o) x-y

sinq)+229+ qjccrsq)_zze_CIJ x+y

= =
CoSq;+226+¢ . q;—zg—q: X—y

sin

20 + 20 —28

sin?cosT X+ vy
N _ ]
20 + 280 . -207 y—vy
cos————sin—— 2
sinwcos(fﬁ) X + v
= )

-:0572@24_ ©) sin(—8) B —r—x

{sin (-A) = -sin A & cos (-A) = cos A}
cotd x+y
= — = —
cot(dp + 6) y—x

= (X +y)cot (B +¢)=(y-x)cotb

Hence Proved

17. Question

If cos (A + B) sin (C - D) = cos (A - B) sin (C + D), prove thattan AtanBtanC+tanD =0
Answer

Given,

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

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

Adding 1 both sides:

cos(4 + B) sin(C + D)
= =
cos(A—B) sin(C — D)
cos(4 + B) + cos(A—B) sin(C + D) + sin(C—D) .
cos(A— B) - sin(C — D) ®
Now,
cos(A+ B) sin(C+ D)
cos(A-B)  sin(C- D)
Subtracting 1 both sides:
cos(4 + B) sin (C + D)
= — = —_
cos(A—B) sin (C- D)
cos(4 + B)—cos(4A—B) sin(C + D)—sin(C—-D) .
= = (if)

cos(A— B) sin(C — D)
Dividing equation (i) by equation (ii):
cos{(A + B) + cos(A—B) sin(C + D) + sin(C—D)
cos(A — B) sin(C — D)

cos(4 + B)—cos(A—B) _ sin(C + D)—sin(C —D)
cos(A— B) sin(C — D)




cos(4 + B) + cos(4—B) cos(4 — B)
=

cos(4 — B) cos(A + B) —cos(A—B)
sin(C + D) + sin(C— D) y sin(C — D)
N sin(C—D) sin(C + D) —sin(C—D)

cos(4 + B) + cos(4—B) sin(C + D) + sin(C—D)
= =
cos(A + B) —cos(A—B) sin(C + D)—sin(C—D)

A+ B A—-B

cosAd + cosB = 2cos 3 cos 5
A+B  A-B
cosA —cosB = —2sin———sin
2 2
A A-B
sind + sinB = 2sin cos

2 2
A+ B A-B
sind —sinB =2 CDST smT

(4 + B); (A-B)  (4+ B);(A*B)

2cos

=
YN CES:) 2+ 4B (At B)Z—(A—B)
Zsin[c + D)2+ (C—D)COS(C + D)z_ (c—D)
2COS(C + D);— [C—D)Sm(c + D)g_ (c—D)
(A+B+A—B) (A+B—A+ B)
cos 3 COSs 3
Y (A+B+A-B) (A+BE—4+5H
sin 3 sin 3
(C+D+C-D) (C+D—C+D)
sm 3 COSs 7
- (C+D+C—-D) . (C+D—-C+D)
Ccos 7 s 7
24 2B . 2C 2D
R 7COS 3 Cos 3 _ sin 3 Cos 3
in 24 oin 28 2C€ 2D
Sll'l2 sin 3 l:l:)S2 51112

cosdcosB  sinCcosD
= — =
sinAsinB cosCsinD

1 tanC
= —_—— —
tandAtanB tanD

=-tanD =tan AtanBtan C
=tan D =-tan AtanBtan C
=tanAtanBtanC+tanD =0
Hence Proved

18. Question

If xcosO=vycos

A
27
8——J:zcos

A
G—TTJ.prO\'e thatxy +vz+zx =0.

Answer

Given,

2n 4m
X cos#@ :ycos(ﬁ + ?) :zcos(a + ?): k

Now,
xcosf =
k
=X =
cosé
Now,
k
V=
cos (6 + ?)
Now,

Xy + yz + xz



cos6 ms(a + ZT”) cos (3 + 3) cos(ﬂ + %[)
k k
cos ¢ cos (6‘ + %T)
k? K2 L2
- 7 T 2 am T an
cos f cos (6‘ + ?) cos (8 + ?) cos (6‘ + ?) cosé cos (6‘ + ?)
1 1
=k o T 21 4
cosf cos (6 + ?) cos (6 + T) cos (6 + ?)
1

+

cos 8 cos (8 + J;TEJ

cos@ + cos (6 + 2.3)—”) + cos(ﬁ + %T[)

cos @ cos (6 + 23_;'[) cos (6 + AE,)—H)

{" cos (A + B) = cos A cos B -sin Asin B}

cosf@ + cosé@ cos%—n —sind sin%—n + cosé@ cos%[ —sin# sin%[

cos @ cos (6 + Z?H) cos (6 + g_n)

cosé + cosé@ coszg—n —siné sin%—n + cosé@ cos%[ —sin@ sin%r[

= k2
2 4n
cos @ cos (6 + ?) cos (8 + ?]
L2m 2m y 180° 120° &-'-m 41 y 180° 240°
"3 3 T 3 3 B
e cosf + cosfcos120° —sinfsin120° + cosf cos240° — sinf sin 240°

cos 6 cos (6‘ + 23—1—[) cos (6‘ + A;TH)

cos@ + cosdcos(180° — 60°)° — sin 6 sin(180° — 60”) + cosé cos(180° + 60°) — sinHsin(180° + 60°)

cos@ cos (8 + 23_11) cos (8 + 43_;1)

2z

{sin (180° - A) = sin A; sin (180° + A) = -sin A;

cos (180° - A) = -cos A & cos (180° + A) = -cos A }

cos@ + cos8(—cos60°) —sinfsin60° + cosd (—cos60°) — sin 8 (—sin 60°)

— 12
‘ cosé cos (6‘ + %,)—H) cos (6 + %T[)
cosf —cosé (%) —sindg (?) —cosd (%) + sin@ (?)
— 12
¢ cosfd cos (6‘ + 23_n) cos (6 + ‘;_H)
e cosd —cosﬂ@) —?sinﬁ‘ + ?Sillﬂ
- cosé cos (6‘ + 2;,)—”) cos (6 + %T[)
cosé —cosﬂ—?sin& + ?sins
-k 2m iT
cosé cos (6‘ + ?) cos (6 + ?)
=2 0
cos @ cos (6‘ + 23_n) cos (6 + %T)
=0
= R.H.S.

Hence Proved
19. Question

m-1

Ifm sin @ =n sin(6 + 2a). prove that tan(8 + o)cota =
m-n

Answer

Given, m sin 6 = n sin (6 + 2a)



= msin B

=nsin (8 + 2a)

m sin(® + 2«)
o 2T e

n

5in 4

Using Componendo - Dividendo:

m+n sin(@ + 2a) + sind
= =
m-—n sin (8 + 2a) —sing
+ A—B
sind + sinB = 2sin 2 cos 2
A+ B A—-B
sind —sinB = 2cos sin
2 2
ot 2 sin (6 + 22(;() + ecos (0 + %a)f a8
= =
m-n 2 cos (0 + 2a) + ﬁsm 8+ 2a0) + 8
2 2
. (20 + 2a) 8+ 2a—8
m+n Sin 5 cos 5
“"m-n (206 + 2a) . B + 2a—8
cos sin
2 2
. 2(6 + o) 2a
m -+ n Slllf CGST
= =
m-—n 208 + a) . 2a
cos——5—sin3
m+n  sin(@ + a)cosa
= =
m-—n cos(8 + a)sina
m+ n
= =tan(B + «) cota

m-—-n

Hence Proved

Very Short Answer

1. Question

If (cos o + cos B)? + (sin a + sin B)?= 7. cos”

Answer

o —

(cos a + cos B)2 + (sin a + sin B)?

5

]. write the value of A.

= (cos? a + 2cos a cos B + cos? B) + (sin? a + 2sin a sin B + sin? B)

Rearranging the terms,

= (cos? a + sin a) + (cos? B + sin? B) + 2(cos o cos B + sin a sin B)

=141+ 2cos (a - B)

=2{1 + cos (a-B)}

= 2{2 cos?

= 4c052(°‘—

=)

)

Comparing with question, A = 4 (Ans)

2. Question

) . m . 5w
Write the value of 5111J—5111—J.
12 12

Answer
b om 1(2.511.11)
sin 2 sm12 =3 sin 7 sm12

1( (5'JT+TII) (51‘[ TII))
AP IETY A CP R

14 (Ans)

3. Question



If sin A + sin B = a and cos A + cos B = B, then write the value oftan[

Answer

sinA+sinB=a

. [A+B A-B
= 25111(7) cos(T) = q...(I)
cosA+cosB=28

= ZCOS(A—?)COS($) = B...(II)

Dividing equation (I) by equation (Il), we get -
. (A+B

sm( 5 ) o«

A+ B) B

2

COS(

A+B

or, tan (T) = % (Ans)

4. Question
A+B A-B
COYT.

If cos A = m cos B, then write the value of ¢pt

2 sinA; B

_ cosA+cosB

_—(cosA—cosB]

mcosB + cosB
" cosB —mcosB

cosB(1+m)
“cosB(l—m)

1+m
T1-m

Ans: 1+m

"1-m
5. Question
. ~ 1-4sm10°sin70°
Write the value of the expression —
2sm10°

Answer

1—4sin10°sin70°

2sin10°

= # —2sin70°
2sin 10°

= ; —2cos(90 — 70)°
2sin 10°

= # —2cos20°
2sin 10°

= ; —2(1—2sin?10°)
2sin 10°

= ;—2+4sm? 10°
2sin 10°

8sin® 10° —4sin10° + 1
2sin10°




8sin®10°— 6sin10°+2sin10°+ 1
B 25sin 10°

—2(3sin10° — 4sin® 10°) + 2sin10°+ 1
2sin10°

—2(sin(3 x 10)°) + 2sin10° + 1
2 sin10°

—2s5in30°+ 2s5in10° + 1
2sin 10°

—2-%+2511]10°+1

2sin10°

—1+2sin10°+1
2s8in10°

2sin 10°
T 2sin10°

=1 (Ans)
6. Question

i

If A+B=— andcos A + cos B =1, then find the value of ¢ps

(SRR

Answer

cosA+cosB=1

= 2cos

U
[a%]
[=]
Q
7]
|
[=]
[=]
7]
|

V3 A-B
= 2-—-cos =

A-B 1
= cos— = — (Ans)
2 V3

7. Question

) .. 4n . 3¢m
Write the value of sm—sm—smj—.
15 15 10

Answer

oom 4w 3w
sin=sin=sin 7o

1(2.4T[. T[)I3T[
=3 sinTesinge)singy

(4'JT+TII) (41‘[ TII)) .3
cos\g+15) —cos\z— 12))5in g,

( 51 3T[) o3
cos15 cos15 sm10

T "JT) 3n
COS< —COS—
3

sin—
5

10

1. 3Tlf+l(2 . 3m 'JT)
= —gsingg+z|2singcosg

1. 3Tlf+l(l (3’1T+TII)+ ) (311 TII))
= 4511110 2 sin o0ts sin 05

1. 31T+l(. 5T[+ . 'JT)
= —gsinggt\singtsingg




l(. 'JT+ L . 311)
2 sm2 SmlO 511110

= E(l+sinl— sing—ﬂ)---(l)
4 10 10
Now,
. T T
10 2
) T 3 mm
- - o
10 10 2
T T s
= 2. —=—-——3. . —
10 2 10
T T
= 5111(2-10)—5111(5 3 E)
C2m 3n
= — = I
smlo -:osl0
2 si T T 4 s 3 his
= — — = _ _
smlocos10 cos 10 cos10
2 si t T 4 3FJT+3 i 0
= — —— — — =
smlocos10 cos 0 -:0510
= COSE(ZSHIE— 4c052£+ 3) =0
10 10 10 -
T T
e  einZ —
= 2511110 4(1 sin 10)+3—0
28N — 4+ 4sin? = +3=0
= 2sin—— sin® — =
10 10
:>-'-1511121-[—0—251111-E 1=0
10 0 =
om 2+ J22—4.4.(—D)
= smlo— 72
om —2+.4+16
= SmlO_ m
oM 24420
= _— =
SmlO 3
m —2+42/5
sin— =
10 8
) ~1++5
= sin— =
4

. N m o, ags
Since, sin - is positive,

\;"E— 1
4

T
= sin—
10

3m
2
And, cos>==1—2sin? =
10 1a
5-1\°
v
1-2

5—2y5+1
1-2(———

. 3m g
Now, sin=— = cos (— —
10 2 10

16
L 6—245
- 8
8—6+2v5
- 8
2+ 25
T8

u"§+ 1
4

. 3T 2m

or, sin— = cos—
10 10
Putting these values in (1),

il

1

L4si s . 311)
sino5 —sino



1 +\J§—1 VE+1
T4 4 4

8. Question

If sin 2A = A sin 2B, then write the value of /"+1_

-1
Answer

A+1 X+1 sin2B

A-1 A1 sin2B

Asin2B +sin2B

Asin 2B —sin 2B

sin2A + sin 2B
sin2A — sin2B

. 2ZA+ 2B 24— 2B
2sin—s—cos——s—

2
2A+2B . 2A—-2B
———Sil——%—

2cos 2 2

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

sin(A + B)/cos(A +B)
sin(A — B)/cos(A —B)

_ tan(A+B)
" tan(A-B) (Ans)

9. Question

sin A +sin 3A

Write the value of —MMMMM .
cos A +cos 3A

Answer

sinA + sin3A

cosA + cos3A
2si A+3A A-3A
_ sin——cos—

2 A+3A A-3A
Cos———Cos—

sin2A cos(—A)
" cos2Acos(—A)

= tan 2A (Ans)

10. Question

If cos (A + B) sin (C - D) = cos (A - B) sin (C + D), then write the value tan A tan B tan C.
Answer

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

(To make the math easier, while expanding this out I'll use c A instead of cos A and s A instead of sin A)
=(cAcB-sAsB)(sCcD-cCsD)=(cAcB+sAsB)(sCcD+cCsD)
>eheBsCeb-cAcBcCsD-sAsBsCcD +sAsBeCsbD=cAecBsCeb+
cAcBcCsD+sAsBsCcD +sAsBeEsb

=22sAsBsCcD=-2cAcBcCsD

= sin A sin B sin C cos D = -cos A cos B cos C sin D

sinA sinB sinC sinD

cosA cosB cosC cosD

= tan Atan B tan C = - tan D (Ans)
MCQ

1. Question



Mark the Correct alternative in the following:
cos 40° + cos 80° + cos 160° + cos 240° =
A.0

B.1

C.1/2

D.-1/2

Answer

cos 40° + cos 80° + cos 160° + cos 240°

= (cos 40° + cos 80°) + (cos 160° + cos 240°)

80%+ 407 80°—40° 240°+160° 240°-160°
2cos cos cos

2

+ 2cos

= 2cos 60° cos 20° + 2cos 200° cos 40°

= 2-1/2 -cos 20° + 2cos (180 + 20)° cos 40°

cos 20° - 2cos 20° cos 40°

cos 20° - (cos (40° + 20°) + cos (40° - 20°))

cos 20° - (cos 60° + cos 20°)

- cos 60°

-1/2 (Ans)

2. Question

Mark the Correct alternative in the following:
sin 163° cos 347° + sin 73° sin 167° =

A0

B. 1/2

C.1

D. None of these

Answer

sin 163° cos 347° + sin 73° sin 167°

sin (180° - 17°) cos (360° - 13°) + sin (90° - 17°) sin (180° - 13°)

sin 17° cos 13° + cos 17° sin 13°

sin (17° + 13°)

sin 30°
1/2 (Ans)

3. Question

Mark the Correct alternative in the following:

If sin 26 +sin 2¢ == and cos 20+ cos2¢ = —. then cos* (6—0)=

b | —
k|

A. 3/8

B. 5/8

C.3/4

D. 5/4

Answer

sin 20 + sin 2¢ = 1/2

= 2sin (6 + ¢) cos (B8 - ) = 1/2 ...(I)
cos 26 + cos 2¢ = 3/2

= 2cos (0 + ¢) cos (B -¢) = 3/2...(II)
Dividing equation (l) by equation (Il) -
tan (6 + ¢) = 1/3

= tan? (6 +¢) = 1/9

=>1+tan?(0+¢)=1+1/9 =10/9

10
=sec’(0 + ¢) = 5



= cos?(B + ¢) =

‘m 5| e

= cos(@+ @) =

2l

V1

Substituting this value of cos (6 + ¢) in (Il), we get -

2-i-cos(8—¢;):g

V1o
/10
= cos (B — ¢) =VT
10

= cos’(B— ¢) = T
=2 (Ans)

4. Question

Mark the Correct alternative in the following:
The value of cos 52° + cos 68° + cos 172°is
A.0

B.1

C.2

D. 3/2

Answer

€os 52° + cos 68° + cos 172°

= (cos 52° + cos 68°) + cos 172°

= 2co0s 60° cos 8° + cos (180° - 8°)
=2-1/2 - cos 8° - cos 8°

= cos 8° - cos 8°

= 0 (Ans)

5. Question

Mark the Correct alternative in the following:
The value of sin 78° - sin 66° - sin 42° + sin 6° is
A.1/2

B.-1/2

C.-1

D. None of these

Answer

sin 78° - sin 66° - sin 42° + sin 6°

= (sin 78° - sin 42°) - (sin 66° - sin 6°)

= 2c0s 60° sin 18° - 2cos 36° sin 30°
=2-1/2-sin18°-2-1/2 - cos 36°

= sin 18° - cos 36°

V5-1  4/5+1

4 4

=-1/2 (Ans)

6. Question

Mark the Correct alternative in the following:
a—-p
3

If sin a + sin B = a and cos a - cos B = b, then tan

C. f‘a: P



D. None of these

Answer

sina+sinB=a

= ZsinﬂBCstm—_B =a...(l)
2 2

cosa-cosB=>b

= -2 sin%3 sin%3 =b ...

Dividing equation (ll) by equation (I) -

. a—f3 b
—tan =-
2 a
or,
tan2f = —Z (Ans)
2 a

7. Question
Mark the Correct alternative in the following:
cos 35° + cos 85° + cos 155° =

A. 0

0
Sl- &l

D. cos 275°
Answer
cos 35° + cos 85° + cos 155°

.
= ZCOS% cos% + cos 155°

= 2cos 60° cos 25° + cos (180°-25°)
=2-1/2 - cos 25° - cos 25°

= cos 25° - cos 25°

= 0 (Ans)

8. Question

Mark the Correct alternative in the following:
The value of sin 50° - sin 70° + sin 10° is equal to
Al

B.0

C.1/2

D.2

Answer

sin 50° - sin 70° + sin 10°

= (sin 50° + sin 10°) - sin 70°

= 2sin 30° cos 20° - sin (90° - 20°)

=2-1/2 - cos 20° - cos 20°

= cos 20° - cos 20°

=0

9. Question

Mark the Correct alternative in the following:
sin 47° + sin 61° - sin 11° - sin 25° is equal to
A. sin 36°

B. cos 36°

C. sin 7°

D. cos 7°



Answer

sin 47° + sin 61° - sin 11° - sin 25°

= (sin 47° - sin 25°) + (sin 61° - sin 11°)
= 2cos 36° sin 11° + 2cos 36° sin 25°
= 2co0s 36° (sin 11° + sin 25°)

= 2cos 36° (2sin 18° cos 7°)

= 4cos 36° sin 18° cos 7°

_ VE+1 V5-1 70
= 2 2 COSs

5-1
=3 cos 7°
=cos 7°
10. Question
Mark the Correct alternative in the following:

If cos A = m cos B, then cotA_ cotB_A =

A m-1

m+1

m+2

m-2

c m+1

m-1
D. None of these

Answer

2 si A+B . B
sin——sin—;

cosB +cosA
" —(cosB — cosA)
cosA+cosB
" cosA—cosB

mcos B + cosB
" mcosB —cosB

cosB(m+ 1)
"~ cosB(m—1)

m+1
" m-1

11. Question
Mark the Correct alternative in the following:
sin A —sin C

If A, B, Carein A.P., then =
cos C—cos A

A.tan B
B. cotB
C.tan2B

D. None of these



Answer
Let common difference be d.

ThenA=B-dandC=B +d
So sinA—sin C

" cosC—cosA

sin(B — d) —sin(B + d)
" cos(B+d) —cos(B—d)

~ 2cosB sin(—d)
~  —2sinBsind

—2cosBsind
~ —2sinBsind

= cot B (Ans)

12. Question

Mark the Correct alternative in the following:

If sin (B + C-A),sin(C+ A-B),sin(A+ B-C)areinA.P., then cot A, cot B, cot C are in

A. GP

B. HP

C. AP

D. None of these

Answer

sin(B+C-A),sin(C+A-B),sin(A+B-C)areinA.P.
=22sin(C+A-B)=sin(B+C-A)+sin(A+B-C)
=2sin(C+A-B)=2sin{(B+C-A+A+B-C)/2}cos{(B+C-A-A-B+C)/2}

=sin {(C+ A) - B} =sinB cos (C-A)

= sin (C + A) cos B - cos (C + A) sin B = sin B cos (C - A)

= {sin C cos A + cos C sin A} cos B - {cos C cos A - sin C sin A} sin B = sin B {cos C cos A + sin Csin A}
= cos A cos B sin C + sin A cos B cos C - cos A sin B cos C + sin-A-sin-B-sin-€ = cos A sin B cos C + sin-A-sinB-sirC
= cos A cos B sin C + sin A cos B cos C = 2cos A sin B cos C

= cos B (cos Asin C + sin A cos C) = 2cos Asin B cos C

2cosAcosC

= cotB =
cosAsinC +sinAcosC

2cosAcosC
sinAsinC
cosAsinC +sinAcosC
sinAsinC

= cotB =

2cotAcotC
cotA + cotC

= cotB

.. cot A, cot B, cot C are in H.P. (Ans)

13. Question

Mark the Correct alternative in the following:

If sin X +sin y =+/3(cosy —cosx ), then sin 3x + sin 3y =
A. 2 sin 3x

B.0

C.1

D. None of these

Answer

sin X + siny = v3 (cos y - cos x)

x+ X— +x —x
= 2sinY cosoY — V3 (—2 sin?Zsin? )
2 2
X+ X— X—
= sin y [cos 5~ \V3sin }= 0
= sin =0 orcos = +/3sin



X+y x—-y 1

S>X=-y
orx-y =7
=2 X=-y

orx =y +g

Putting these values of x in sin 3x + sin 3y,
Forx = -y

sin 3x + sin 3y

= sin 3(-y) + sin 3y

= -sin 3y + sin 3y

=0

Forx =y +g

sin 3x + sin 3y

= sin3 (y +g) + sin 3y

= sin (3y + 1) + sin 3y

= -sin 3y + sin 3y

=0

So, sin 3x + sin 3y = 0 (Ans)
14. Question

Mark the Correct alternative in the following:

If tan o = . thena + B is equal to

and tan B:
X+1 2x+1

A. /2
B. n/3
C. /6
D. w4

Answer

X
tana =——andtan B =
x+1 Zx+1

_ tana+tanf
tan (a + B) - 1-tanotan
X 1
X+1 1 2x+1
= tan(a + B) = —— 1
Tx+12x+1
. . 2% +x+x+1/(x+1)(2x+1)
= =
W@+ P = T I Dt D)
2x?+2x+1
= tan(a + B) = il

=stan(a+B)=1
= tanm/4

= 0(+B=E(Ans)
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