Selina Solutions For Class 10 Maths Unit 5 — Trigonometry
Chapter 21: Trigonometrical Identities

Exercise 21(C)

1. Show that:
(i) tan 10° tan 15° tan 75° tan 80° =1
Solution:

Taking, tan 10° tan 15° tan 75° tan 80°

= tan (90° - 80°) tan (90° - 75°) tan 75° tan 80°
= cot 80° cot 75° tan 75° tan 80°

=1 [Since, tan 0 x cot 6 = 1]

(ii) sin 42° sec 48° + cos 42° cosec 48° =2
Solution:

Taking, sin 42° sec 48° + cos 42° cosec 48°
= sin 42° sec (90° — 42°) + cos 42° cosec (90° — 42°)
= sin 42° cosec 42°+ cos 42° sec 42°

=1+1 [Since, sin 6 x cosec O =1 and cos 0 x sec 6 = 1]
=2

(iii) sin 26°/ sec 64°+ cos 26°/ cosec 64° =1

Solution:

Taking,

sinZ6 . oos 2E0
sectd®  cosectd®
SN 26 oos 260
~ SedO0F - 26°) | cosec(90° - 26°)
Sin 2650 COS 26"
0o er L 6° " Sec 26"
= 5in?26° + oos? 26°
=1

2. Express each of the following in terms of angles between 0°and 45°:
(i) sin 59°+ tan 63°

(i) cosec 68°+ cot 72°

(iii) cos 74°+ sec 67°

Solution:

(1) sin 59°+ tan 63°
= sin (90 - 31)°+ tan (90 - 27)°
=cos 31°+ cot 27°

(i1) cosec 68°+ cot 72°
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= cosec (90 - 22)°+ cot (90 - 18)°
=sec 22°+ tan 18°

(ii1))  cos 74°+ sec 67°
=cos (90 - 16)°+ sec (90 - 23)°
= sin 16°+ cosec 23°

3. Show that:

sinA . oos A
(1} sin(90P - 4] cos(90° - 4)
sinAcos(90° - Ajoos A cosAsin(907- AlsinA _0

= secdoosecd

in A A -
iy =1 s sec(90° — A cosec(90° - 4)
Solution:
sinA oos A

(i) SIN(90F = A) '« cos(90F — A)
sind oosA sint A+ cos? 4

B cosxi'u+ sindA  cosdsind
i

oz AsinA
= sec 4 cosecd

sir A cos - sin Acos(90° - Ajcos A cosAsin(90° - AjsinA
(ii) sec(90° - 4) cosec(90° - A4)

. sin&sinfooslh cosbhcosAsinA
=sinAcos A - -

Ccosech sech
=sin A cos A —sin’ A cos A — cos® A sin A
=sin A cos A —sin A cos A (sin? A + cos? A)
=sin A cos A —sin A cos A (1) [Since, sin® A + cos® A = 1]
=0

4. For triangle ABC, show that:
(i) sin (A + B)/ 2 = cos C/2

(ii) tan (B+ C)/ 2 =cot A/2
Solution:

We know that, in triangle ABC

LA+ 2B+ £C=180° [Angle sum property of a triangle]
(1) Now,

(A +24B)/2=90°-2C/2

So,

sin ((A +B)/2) =sin (90° - C/ 2)
=cos C/ 2
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(i1) And,

(4C+24£B)/2=90°- A/ 2

So,

tan ((B + C)/ 2) = tan (90° - A/ 2)

=cotA/2

5. Evaluate:
3 sins2° B sec 32"

() Toos18°  cosecss®
(i) Boos 8P cosecl(P + 2008599 cosec 317

sin g0°

(i) cos 107
(iv) tan(E5% — A) - cof(35° + A)

(V) cosec(BE® + A - sec(25% — A)

B 2t.5|r‘|5?° _ oot/

Vi) Teot33E  tanzoe

cot® 41°  _ sin® 75°

(Vi) tan® 49°  cos? 150

cos/CP  cos59?

(viil) Sin20e © sin31e

(ix) 14sin3CP + coos6lP — Stan 457

Solution:

+sin 59%sec 31°

- «E cos 450

- Ssinf 30

) 5sin72  sec32
cosl8r cosechER
_ BSin(QCF' - 18"}  sec(90°- 58°)
cos 180 CosechER
_ 360518‘3 _ ©osec38® 3_1.D
cos18°  cosechEe

(i1) 3 cos 80° cosec 10° + 2 cos 59° cosec 31°
=3 cos (90 - 10)°cosec 10°+ 2 cos (90 - 31)° cosec 31°
=3 sin 10°cosec 10° + 2 sin 31° cosec 31°
=3+2=5

(i11))  sin 80°/ cos 10° + sin 59° sec 31°
=sin (90 - 10)°/ cos 10° + sin (90 - 31)° sec 31°
=cos 10% cos 10° + cos 31° sec 31°
=1+1=2

(iv)  tan (55°-A)—cot (35°+ A)
=tan [90° — (35°+ A)] —cot (35°+ A)
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=cot (35°+ A)] —cot (35°+ A)
=0

(v) cosec (65°+ A) —sec (25°—A)
= cosec [90° — (25° — A)] —sec (25° - A)
=sec (25°—A) —sec (25°—A)
=0

(vi) a

2tar‘|5?' B mt?@_ﬁcog450
cot 33" tanz2le

_o tan(90r — 33°) _ cot( Q0P - 207) B @ i
cot33e tanz20e N
_ 2-:-::ut aae _ tan 2=
cot33° tan20°

=2-1-1

=0

Vi) o2 gde 750
tan® 49° cosf 150
_ [eot{9e - 452 5 [sin(90° - 15T
- tand 49e coss 159

B tan® <o cos® 150

 tar49° T cos?15e

(vii1) COS?CP+ cos59°
sin2CP  sin>1@
_ 00s(90° - 207 00s(90°- 31°) S[T
~ T sin2Ce 5in31° 2
sin2CP sin31°
_ + = -2
sinZP sin31®
=1+1-2=0
(ix) 14 sin 30°+ 6 cos 60° — 5 tan 45°
=14 (1/2) + 6 (1/2) - 5(1)
=7+3-5
=5

- Ssin? 30P

6. A triangle ABC is right angled at B; find the value of (sec A. cosec C — tan A. cot C)/ sin B
Solution:

As, ABC is a right angled triangle right angled at B
So, A+ C=90°
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(sec A. cosec C —tan A. cot C)/sin B

= (sec (90° - C). cosec C —tan (90° - C). cot C)/ sin 90°

= (cosec C. cosec C — cot C. cot C)/ 1 = cosec? C — cot?> C
=1 [Since, cosec? C — cot? C = 1]
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