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Exercise 21(A)

Prove the following identities:
l.secA-1/secA+1=1-cosA/l+cosA

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

Solution:
L
LHS = sechA-1 _ osh
sech + 1 1 1
oo B
_1-oosA RHS
l+cosh

- Hence Proved

2.1+sinA/1-sin A=cosec A+1/cosec A-1

Solution:

1+ sind
ik ey

1 +1

RHS = cosech+ 1 _ sind,

cosech-1 I

sin A,

_1+sinA
S 1-sinA

- Hence Proved

3.1/tan A+cot A=cos Asin A

Solution:

Taking L.H.S,

1
tanb 4 cot A
LHS = :

1

tan &4 cot A

= sinAcos A

1

sind | cosA Sinc A 4 cost A

cosh 0 sinA

1

il
sinfAcos b
=sinAcos A

sinAcosh

( sin©A4cos? A= 1]

—RHS

- Hence Proved

4.tan A—cot A=1-2cos? Alsin A cos A

Solution:
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Taking LHS,
sind cosA
cozd sind
S oot A
T sinfoos A
_ 1—cosfA—costA
B sinAcCosA
_ 1—2costA
~ sinAoosA
- Hence Proved

tanf — cot A =

( sinA =1~ r:osz;ﬂ«]

5.sin* A—cos*A=2sinA-1
Solution:

Taking L.H.S,
sin* A —cos* A
= (sin? A)? — (cos? A)?
= (sin? A + cos? A) (sin? A —cos? A)
= sin?A — cos’A
=sin?A — (1 —sin?A) [Since, cos? A =1 -sin? A]
=2sin2A-1
- Hence Proved

6. (1 -tan A)>+ (1 +tan A)>=2sec’ A
Solution:

Taking L.H.S,

(1 —tan A)2 + (1 + tan A)?

=(1+tan’A+2tan A) + (1L +tan®? A- 2 tan A)

=2 (1+tan®A)

=2sec’ A [Since, 1 + tan? A = sec® A]
- Hence Proved

7. cosec* A — cosec? A = cot* A + cot? A
Solution:

cosec* A — cosec® A
= cosec? A(cosec® A —1)
=(1+cot? A) (1 +cot>? A-1)
= (1 + cot? A) cot? A
=cot* A+cot? A=R.H.S

- Hence Proved

8.seCA(l-sinA)(secA+tanA)=1
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Solution:

Taking L.H.S,
sec A (1—-sin A) (sec A +tan A)

=L(1-5mm[ 1 +5'”’&‘J
cos B cosh cosh

_(1- sinAj[i + smAJ _ [1— sin? A]

oS A cos A, oosE A,
2
- [‘I’Sf} - 1=RHS
cosc B

- Hence Proved

9. cosec A (1 +cos A) (cosec A—cotA)=1
Solution:

Taking L.H.S,
= ,1 (1+ CC'S.&.:I[ ,1 —Q?S’ﬁ‘J
sin A, sind sinA
_ |:1+CDS.'&.)(1—COS.&.]
sin A sin A
2 s 2
_ 1—.oos A _ s!n FY _ 1< PHS
Sin® A Sire A

- Hence Proved

10. sec? A + cosec? A =sec? A . cosec? A
Solution:

Taking L.H.S,
1 1 Sine A+ cost A
Tt T z —=
cost A sint A cost Bsint A
- % = sec® Acosec s = RHS
Cost A sint A
- Hence Proved

11. (1 + tan? A) cot A/ cosec® A = tan A
Solution:

Taking L.H.S,
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[1 + tan® A) cot A
cos ectA

sect A oot A - 5
= et =14 tant A
cosecih, ( * ]
1 § oS B 1
_cos*A - sind _ cosAsind
1 i
Sin? A SirE A
sin A
= = fand
cos B
= RHS
- Hence Proved

12.tan? A —sin? A =tan? A. sin? A

Solution:
Taking L.H.S,
tan? A —sin® A
sine A . sine Al - cos® A)
= o cos® &
Sinf A o oo
= m.sm A= tan A sin® A= RHE

- Hence Proved

13. cot? A — cos? A = cos?A. cot?A

Solution:
Taking L.H.S,
cot? A —cos? A
_costA 00s? A o cos® All- sin® A)
T osint A - Sin? &
5 . COEA - -
= Ccos" A — ey =cos A oot A = RHS
sin

- Hence Proved

14. (cosec A +sin A) (cosec A —sin A) = cot? A + cos? A
Solution:

Taking L.H.S,

(cosec A +sin A) (cosec A —sin A)
= cosec? A —sin? A

= (1 +cot?A) — (1 —cos? A)

= cot? A+ cos’ A=R.H.S
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- Hence Proved

15. (sec A —cos A)(sec A + cos A) =sin? A + tan® A
Solution:

Taking L.H.S,
(sec A —cos A)(sec A +cos A)
= (sec? A —cos? A)
= (1 +tan? A) — (1 —sin? A)
=sin? A +tan> A = RHS

- Hence Proved

16. (cos A + sin A)? + (cosA —sin A)? =2
Solution:

Taking L.H.S,
(cos A + sin A)2 + (CosA — sin A)?
=c0s2 A +5sin2 A + 2cos A sin A + cos2 A — 2cosA.SinA
=2 (cos? A+sin?A)=2=R.H.S
- Hence Proved

17. (cosec A —sin A)(sec A—cos A)(tan A+cotA)=1
Solution:

Taking LHS,
(cosec A —sin A)(sec A —cos A)(tan A + cot A)

1 . 1 1
= - Al ——— - Al tan &
[SinA = J[COSA . J[an +tar‘|AJ
_ 1-sinf A 1-cos?A simﬂ«+r:os;ﬂ«
sind, oos A cosh o sinA
_ cos? A sin A sin® A cos® A
sind, oos B sin A, cos A
=1
= RHS

- Hence Proved

18.1/sec A+tan A=sec A—tan A
Solution:

Taking LHS,
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1
sec S 4 tan &
1 y sech — fanA
sech 4+ tand sech — tand
sech — ank
sect A — tanc A
=sech — tanh
= RHS
- Hence Proved

19. cosec A + cot A =1/ cosec A —cot A
Solution:

Taking LHS,
cosec A + cot A
_ cosedh 4 coth y cosech — oot A

1 cosech — cot A
_ oS ec i — oot A _ 14 cot®A — ot A
cos ech — coth cosech —cot A
1
 cosech — oot A

=RHS
- Hence Proved

20.sec A—tan A/sec A+tan A=1-2secAtanA + 2tan? A

Solution:
Taking LHS,
secd - tan g

sec A+ tan 4
secd - tand « secd - tan 4
sec A+ tand secd-tand
_(zsecA-tan AY
CzectA-tant 4
sec” A+ tan® 4 - 2secAtan 4

1
=1+tan’ A +tan? A—2sec A tan A
=1-2sec Atan A + 2 tan? A = RHS

- Hence Proved

21. (sin A + cosec A)? + (cos A +sec A)? =7 + tan? A + cot? A
Solution:

Taking LHS,
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(sin A + cosec A)? + (cos A + sec A)?

=sin? A + cosec? A + 2 sin A cosec A + cos? A + sec? A + 2cos A sec A

= (sin? A+ cos? A) + cosec’ A +sec? A+2+2
=1+cosec’ A+sec’A+4
=5+ (1 +cot? A) + (1 + tan? A)
=7 +tan® A + cot? A = RHS
- Hence Proved

22.sec? A.cosec? A=tan? A+ cot? A+2
Solution:

Taking,
RHS =tan? A + cot? A + 2 = tan?> A + cot?> A + 2 tan A. cot A
= (tan A + cot A)? = (sin A/cos A + cos A/ sin A)?
= (sin2 A + cos2 A/ sin A.cos A)? = 1/ cos? A. sin? A
=sec? A. cosec’ A = LHS
- Hence Proved

23.1/1+cos A+ 1/1-cos A =2cosec A
Solution:

Taking LHS,
1 N 1
l+oosd 1-ocos4h
o l-cosA+1+cosA
{1+ cosAN1-cosA)
B =z
C1-costA4
2
sin® 4
= Zcosec’s
= RHS
- Hence Proved

24.1/1-sin A+ 1/1+sin A=2sec? A
Solution:

Taking LHS,
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1
1_sind  1+sinA
_ l+sinA+1-sinA
C(1-sinA) 1+ sin )
B >
C1-sin?A
2
 cos? A
= Zsec 4
= RHS

- Hence Proved
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1. Prove that:

Cos A, Sin A,

=sinA + cosh

() T-tanA  1- cotA
cos®A+sin®A | cos®A—sintA
(1) cosA +sinad cosA—sinA

tan A oot A
(i) T-ootA * 1- tanA

2 p .

[tam&+ L J +[t5|r'l.'&.— 1 J =2 w
(iv) COsA COS A 1-sin"A
(v) Zeinf A+ costA=1+sinta

sin&A -sinB cosA - oosB B

z

=sechcosech+ 1

oy + — -
WV cosA+ oosB sinA + sinB

(vii) {cosech —sinA)sec A - cosA) = m
(viil) (1 + tan&tanB)® + (tan A - tanB ¥ = sec® Asec®B
P 1_ + 1_ = cosech 4 sech
JE) cosA4sinA -1 cosbA4sinA41
Solution:
(1) cos A, sinA
LS = 1—tar‘n&+ 1-cotA
_ -::DEF« N SinA _ COS.&.. ' sinA
_sinA i cosA oosA-sind sinA - cosA
Cos A sind, 0os A, sing
oos” A sin®A costA-sintA

cosh - sind * SinfA-cosh (oS A—sinA)
SiNA + cos A= RHS
- Hence Proved

(i) Taking LHS,
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cost At sin®A costA—sinA
cosh 4 sinA Ccos A —sinA
(CDSS:&.+ singﬂ){ms»ﬂ« - Siﬂ.&.}—F(CD‘SS.&. - siHBA){oosﬁx+ sinA)
cos® A — sin® A
oost A —cosfAsinA 4 sintAcosA —sint A

_ tcost A4 oos? Asind —sin® AcosA— sint A
B cos® A —sin® A
2(COS4.&. —sin® A)
cos® A — sin? A
B 2((:052 A+ sin® A) (COSEA - Sinz;ﬂ«)
- (CCISZ.&. —=in® .&.)

= 2((:052;&4- Sirm? .'&.)
=2 [ cos’ Atsin®A=1)

- Hence Proved
(iii) tan g, oot &
+
1-cotd  1-tanhA
i
tanh L _tanA

1 1-tank
tan A
tan® A . 1
tand -1 tan Al - tan k)
tan® A -1
tan Al tan s - 1)
(tand - 1N tan“A + 1+ tan &)
tan&(tand - 1)
sec? A+ tan A
tan A
_ 1
2
SiA 1
COs A
1
" SinAcosh "

=sechoosecd + 1
- Hence Proved

1
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(iv)

1 1 ¥
[tar‘nﬂw ] + [tamﬂx— J
cos A, oos A

[smm 1T+ [sm,&—if
oos A oos A

sinfA+ 1+ 2sinA+s5inA+1-2s8inA

cos? b
_ 2+ 2sinfA
cos® A
_ 2[1 + sinj,&]
1-sin A
- Hence Proved
(v) Taking LHS,
2sin® A + cos® A
=2sin? A + (1 —sin? A)?
=2sin? A+ 1+sin*A—2sin? A
=1+sin* A=RHS
- Hence Proved

(vi) sinA-sinB . 005 A - oosB
cosf+ cosB o sinA o+ sink
sin® A - sin®*B + cos? A - cos®B
(cos &+ cosBi(sin + sinB)
(sir® A+ cos® A} - (sin® B + cos®B)
(cosA+ cosBisinA+ sinB)

1-1
" (cosh + oosB I sind + sinB)
=0
- Hence Proved
(i) LHS

= (cosech — sinAlsechA - cos &)

=[_1 —sir‘u&]{ L —CDS.&.]
sin A cos 4,

_ 1-simA)1-cos?A

REET oo A

B oose A ) sin® A

| osinA | cosA

= sinAcosh
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1
tand + oot A
1
SinA . cos A
oosA sind
SinAcos A

RHS =

Sin® A+ cost A
sinAcosh
LHS = RHS

- Hence Proved
(Vi) {1+ tanAtanB)l + (tand - tanB)?
=1+ tar Atan®B + 2tan AtanB + tan“A + tan®B - 2tanA tanbB
1+ tan” A+ tan“ B + tan® A tan“B
sec” A+ tan“B(1+ tan® A)
sec” A+ tan“Bsec® A
sec All+ tan“B)

sec? Asec’B
- Hence Proved
(ix) 1 1
- + -
{cos;&-l—smﬁ«]—l [ODSA+S|HA]+1
cos A4 snA4+ 1+ cosA4sinA -1
{cos;&—i—sir‘n&]z—i
E{COS.&'.—I—Siﬂ.&.)
oozt A 4 sint A4 ZoosAsinA— 1
2fcos A+ sin A) _cosA+sinA
14+Zoosbsinb—1 cosAsing
o oosA sinA,
T oosAsind | cosAsind
1 1
Siﬂ.ﬂ.+CDS.&.
= cosech 4 sech

- Hence Proved

2. Ifxcos A+ysin A=mand xsin A—-y cos A =n, then prove that:
X2 +y2=m?2 + n2
Solution:

Taking RHS,

m? + n?
= (x cos A +y sin A)? + (x sin A —y cos A)?
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=x2 cos? A + y? sin? A + 2xy cos A sin A + x2 sin? A + y? cos? A — 2xy sin A cos A
=x? (cos? A +sin? A) + y? (sin? A + cos? A)

=x2 +y? [Since, cos? A +sin? A =1]

=RHS

3. Ifm=asec A+btan Aand n=atan A + b sec A, prove that m?>— n? = a? — b?
Solution:

Taking LHS,

m? — n?

= (asec A+ btan A)?—(atan A + b sec A)?

=a?sec® A +b?tan? A + 2 ab sec A tan A —a® tan? A — b? sec? A — 2ab tan A sec A
= a° (sec® A - tan? A) + b? (tan® A - sec® A)

=a? (1) + b? (-1) [Since, sec® A - tan? A = 1]

=a%—b?

= RHS
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Exercise 21(C)

1. Show that:

(1) 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 6 x cot 6 = 1]

(i) 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 6 =1 and cos 6 x sec 6 = 1]

=2

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

Taking,

sin 26 N oS 2 e

sectd®  cosectd®

B sinZ6° oS 2 e

" SedO0F - 267) | cosec(90° — 267
SiM 250 . COS 265"

Coser et sec2ef

sin® 267 + cos® 260

=1

2. Express each of the following in terms of angles between 0°and 45°:

(i) sin 59°+ tan 63°
(ii) cosec 68°+ cot 72°
(iii) cos 74°+ sec 67°
Solution:

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

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

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

3. Show that:

sin A . 00s A
(1) sin(9CP - A4)  cos(90° - 4)
sindcos(90P - Alcos A cosAsin(90°- Alsind

= secdoosecd

inA A— =0
iy SR Sec(907 - A) Cosec(90°— A)
Solution:
sinA oos A

(i) SIN(OCPF - 4) " cos(90° — A)
sind  ocosd  sin® A+ oos® A

T oA snA | cosAsinA
1

T cosAsinA
= sec dcosecsd

sin A cos A — sinAcos(90P - Ajlcos A cosAsin(90° - Alsind
(ii) sec(90° - 4) cosec(90F - 4)

. sinfsinSoosh cosAcoslsind
=sinfcos A - -

COS 2Ch, 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 Acos A—sin Acos A (1) [Since, sin? A + cos? A =1]
=0

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

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

We know that, in triangle ABC

A+ 2B+ 2£C =180° [Angle sum property of a triangle]
(i) Now,
(A +2+£B)/2=90°-«C/ 2
So,
sin ((A + B)/ 2) =sin (90° - C/ 2)
=cos C/2
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(i) And,
(£C+2«£B)I2=90°- 2A/ 2

So,

tan ((B + C)/ 2) =tan (90° - A/ 2)

=CcotA/2

5. Evaluate:

siniz2e sec 320

3

(i".
v

oos 189 - CosechER

(i1} ooz B8P cosecl (P + 2005599 Ccosec 310

sin 80°

(i) cos 10

- +sin 5%Psec 31°

(iv) tan(E5% - A) - cof{35° + A)
(v) cosec(BE® + A) - sec(25° - A)

TR
'\VJ

iy
(vii)

.
(viii)

2tan5?° B oot SO

— /2 cos 450
cot33*  tanz2Cr «..'f_

oot? 410 _ gin® 750

tar? 49°¢ cosf 150
cos P coshae

: + = - 8sin® 3P
sin2* sin31°

(%) 14s5iNn30° + &cosalP - Stan 45
Solution:

(i)

(i)

(iii)

(iv)

3 sin72®  sec3Z”
ooz 18% cosecSE?
_ BSiH(QCP -18")  sec(90°- 53°)
- oos 180 COs ecSE?
_300s 18° _ cosec38® _ 3_1.D
cos 18" cosechi®
3 cos 80° cosec 10° + 2 cos 59° cosec 31°
=3 ¢0s (90 - 10)° cosec 10° + 2 cos (90 - 31)° cosec 31°
= 3 sin 10° cosec 10° + 2 sin 31° cosec 31°
=3+2=5

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

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

V) tan57°  oot708

cot33° tan2Cr

_ o an(80 - 33°) _ cot(90° - 20°) “E[iJ

cot33° tanz20CP Nzl

_ 2t:x::ut 33°  tanz20°

cot33°  tanz0@
=2-1-1

=0

- \E Cos 450

VIl)  oot? 410 sin? 75
tan® 49°¢ cosf 15°
_ [cot{90r - 49)F 5 [sin(90° - 150
- tan® 4 coe? 150
tan® 490 cos® 150

tan® 49° cos? 15°

1
[N
|
N
1
1
[N

(viil) cos7CP , cos g
sinzZCP  sin31° )
_cos(30P - 20°) . cos(90° - 31°) 8[1J

- Ssinf 30P

sinz2Ce sin 31¢ =2
sin2lr sin31°
. + — -2
sinZ2P sin31¢
=1+1-2=0
(ix) 14 5sin 30° + 6 cos 60° — 5 tan 45°
=14 (1/2) + 6 (1/2) - 5(1)
=7+3-5
=5

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=090°
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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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Exercise 21 (D) Page No: 331
1. Use tables to find sine of:

(i) 21°

(ii) 34° 42"

(iii) 47° 32"

(iv) 62° 57"

(v) 10° 20" + 20° 45"

Solution:

(i) sin 21° = 0.3584

(ii) sin 34° 42'= 0.5693

(iii) sin 47° 32'= sin (47° 30' + 2) =0.7373 + 0.0004 = 0.7377

(iv) sin 62° 57' = sin (62° 54' + 3') = 0.8902 + 0.0004 = 0.8906

(V) sin (10° 20' + 20°45') = sin 30°65' = sin 31°5' = 0.5150 + 0.0012 = 0.5162

2. Use tables to find cosine of:
(i) 2° 4

(i) 8° 12’

(iii) 26° 32°

(iv) 65° 41°

(V) 9° 23’ + 15° 54°

Solution:

(i) cos 2° 4’ =0.9994 - 0.0001 = 0.9993

(ii) cos 8° 127 = cos 0.9898

(iii) cos 26° 32’ = cos (26° 30” +2”) = 0.8949 - 0.0003 = 0.8946

(iv) cos 65° 41° = cos (65° 36’ + 5°)=0.4131 -0.0013 = 0.4118

(v) cos (9°23” + 15° 54”) = cos 24° 77’ = cos 25° 17’ = cos (25° 12’ + 5°) = 0.9048 - 0.0006 = 0.9042

3. Use trigonometrical tables to find tangent of:
(i) 37°

(ii) 42° 18"

(iii) 17° 27"

Solution:

(i) tan 37°= 0.7536

(ii) tan 42° 18' = 0.9099
(iii) tan 17° 27' = tan (17°24' + 3) = 0.3134 + 0.0010 = 0.3144
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1. Prove the following identities:

1 n 1 _ Zoosh
) cosfA4sind  cosh—sind 2oosA—1
(i cosech — coth = ﬂ
Uy 1+ cosh
2

( sin- A _ cos
(i) 1+ cosh
. 1—.cos;&+ sing D oo enh,
VI sinA 1-ocosh
. cotA + tanA =1+ tanA + coth
(V) 1-tan&  1- ootd
P ﬂ+ tan A = sech
W+ sinA

sin A

L= oot A = cosecd
(VIl) 1 - cosA

sinfd-cosA+ 1 cosA
Vi) sinf vy cosA-1 1-sinA

14 sind _ cos B
() Vi—sind  1-—sinA

lll—oos;ﬂx _ sinA
() Y14+ cosh 14 cos A

1+ (sech - tand)F

(%) cosechsech - tanh)

(cosech — oot A + 1
(x01) secAfcosech - coth)

- cot? A[—SECA _ 1] + sec? A[—SIHA _ 1] =0
L 4

=2tanA

= 2ot A

1+ sinA 1+ sech
(1-2sin® &)
(V) cost A - st A

Gov) sect afl —sintAa)-2tanta =1

—2oostA-1

(evi) cosectall - cost AY - 2cof A =1
(evil) {1 + tanA + secA)(1 + coth — cosech) =2
Solution:

(i) Taking LHS,
1/ (cos A +sin A) + 1/ (cos A —sin A)
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_ osA4sinA4cosh —sinA
C (cosA+sinA)NoosA — sind)
_ 200s A

ot A st A

_ 2oos A

ot A —(1— o=t A)

_ 2oosA

C 2oos?A—1

=RHS

- Hence Proved

(ii) Taking LHS, cosec A —cot A
1 CosA
sinA sind
1-oos &
sind
1-oos & y 1+ coshA
sind 1+cosA
1- cos? A
sinA(1+ cosA)
sine A
sinA(1+ cosA)
SinA
" 1+ cosh
=RHS

- Hence Proved

(iii) Taking LHS, 1 —sin? A/ (1 + cos A)
_l+cosh- =in° A
- 1+ cosh

cos A+ oost A

1+ cosh

cos A1+ cos /)
- 1+ cos A
= 005 A
= RHS

- Hence Proved

(iv) Taking LHS,
(1 -cos A)/sin A+sin A/ (1-cos A)
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1= cosA)E +5in® A
C SinA(l-cosA)
1+ cos? A— Zoosh 4 sind A
- sinAll- cosh)
2—2oosh
sin A1 - cos A
21— cosh)
sin A1 - cosA)
= Zoosech
= RHS

- Hence Proved
(v) Taking LHS, cot A/ (1 —tan A) + tan A/ (1 —cot A)
1

_ tan N tan A

1-tanh y _ 1
tanb

_ 1 . tan® A

tan&(l - tanA)  tanf -1

. 1-tan' A

C tanA(l- tanA)

_(1-tanA)(1+ tan A+ tan® A)

- tanA1- tank/)

_l+tand s tan? A

tan A
=cothA+ 1+ tand

=RHS

- Hence Proved

(vi) Taking LHS, cos A/ (1 +sin A) +tan A
Cos A sin A

1+sind " oos A

cosZ A4 osind ¢ sin A
(1+sin&A)cosd
1+ sinA

- (1+sinA)cosA
1

B cos b
=zech
= RHS

- Hence Proved
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(viii) Taking LHS, sin A/ (1 —cos A) — cot A
sinA-coshA+ 1 y sinA - (cosh-1)
sinf+cosfA -1 sinfA-{cosh-1)

(sinA - cos A+ 1F

sin® A - (cos A - 1

Sin® A+ cost A+ l-2sinAoosA-200sA + 28inA

Sinf A-cost A -1+ 2cosh
1+1-ZsinfAocosh-2ocos b+ 2sind

—cost A —cost A 2oos A
Hl-cosA)+2sinAl- cosh)

2ooshll - cosh)
1+ sinA

cos B
1+sind 1-sink

cos B 8 1-snA
coss A

cosAll-sind)
COs A
1-sinA

=RHS

- Hence Proved

(ix) Taking LHS,

ﬁ+ﬁn&
1—sin&

\/1+ sind 1—sinA

1_sinA 1—sinA
1—sin?A
(1—sinAY

cos A
(1—sinAF

cos A,

1—=sinA

=RHS

- Hence Proved

(x) Taking LHS,
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PP

14+ cosA

14 cos A

14+ cosh

\(1—0@5;&

1— cos?A
(1—|—CCE."E'~.

sm A
1+ CCGA

SinA

- 1—|—cosA

=RHS

(xi) Taking LHS,

- Hence Proved

1+ (sech - tanA)

cosechsech - tan )

(sect A - tar® &) + (sech - tanA Y

B cosech(sech — tank)

(sech - tanA) sech + tand) + (sech - tanAY

cosechsech - tandy)

_izech + tanA)+ (sech - tanA)
COsech

Zeech
005 ech

=RHS

- Hence Proved

(xii) Taking LHS,
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(osech — oot &) + 1

sec A cosech - cotA)

_ [cosech - COtAF +(0osec? s — cot® A)
- sec A cosedcd — cot &)

_ (cosech - cOtAF +(cosech — 0ot &) 0os ech + oot &)

sec A cosech - cotA)

_ (cosech — cotA)+ (cosech + coth)
sech

| Zcosech
sech,
= 2coth

=RHS
- Hence Proved

(xiii) Taking LHS,

cot? g[—sec% _ 1} + sect ﬁ{—sm,& _ lJ
1+ sinA 1+ sech

'Secﬂ—lxsecﬁwl L zec? A sinA-1
L1+sinA sechA+ 1 l+sech

I sec? A-1 sinA -1
- cot? A Al
<0 _(1 +sinAllsech + 1):|+ *€ [1+ SEC.&.J

I tan® 4 sind -1
- cote A cal———
0 _(1 +sinAlisech + 1)}+ >€ [1+ SecA]

- cot® A

1

{1+ sinAYsech + 1)+

14 sec? Alsint— 1)(1+sind)
(1+sinfAlsech+1)

_ 1+ sec? Alsin® A - 1)
(1+sin&)(sech + 1)

_ 1+ sect M- cost A
(1+ sinAN=zech + 1)

secz,&[sm’&‘_ 1}

1+ sech

1-1
1+ sinA)sech + 1)
=10
= RHS

- Hence Proved

(xiv) Taking LHS,
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(1-2sin A¥

cost A - sint A

B (1-2sin°A¥

 (cos? A - =inf A oSt A+ sind A)
(1-2sin® AF

1-sin® A-sin® A

_(1-2sinf AY

- 2sirl A

=1-2sinf A

= 1-2(1- o5t A)

= Zeoosf -

= RHS

- Hence Proved

(xv) Taking LHS,
sec* A (1—sin* A)—2tan’ A
=sec* A(1 —sin? A) (1 +sin? A) — 2 tan® A
=sec* A(cos? A) (1 +sin? A) — 2 tan® A
=sec? A +sin? A/ cos? A — 2 tan® A
=sec’ A—tan? A
=1=RHS
- Hence Proved

(xvi) cosec* A(1 —cos* A) — 2 cot? A
= cosec* A (1 —cos? A) (1 + cos? A) — 2 cot? A
= cosec* A (sin? A) (1 + cos? A) — 2 cot® A
= cosec® A (1 + cos? A) — 2 cot? A
= cosec? A + cos? A/sin> A — 2 cot? A
= cosec® A + cot? A —2 cot? A
= cosec? A —cot? A
=1=RHS
- Hence Proved

(xvii) (1 +tan A +sec A) (1 + cot A—cosec A)

=1+ cotA—cosec A+tan A+ 1—secA+secA +cosec A—cosecAsecA
2 + cos A/sin A+ sin A/cos A —1/(sin A cos A)

2 + (cos? A + sin? A)/ sin A cos A - 1/(sin A cos A)

=2+ 1/(sin Acos A) - 1/(sin Acos A)

=2 =RHS

- Hence Proved

2. IfsinA+cosA=p
and sec A + cosec A = g, then prove that: q(p?- 1) = 2p
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Solution:

Taking the LHS, we have
q(p? - 1) = (sec A + cosec A) [(sin A + cos A)? - 1]
= (sec A + cosec A) [sin? A + cos? A + 2 sin A cos A - 1]
=(sec A+cosec A)[1+2sinAcosA-1]
= (sec A + cosec A) [2 sin A cos A]
=2sin A +2cos A
= 2p

3. Ifx=acos 0 and y =Db cot 0, show that:
a?/x>-bYy*=1
Solution:

Taking LHS,
a2l x% — b?l y?
& h?

2 msf e bfoote

1 sinfe
cos® 8 cost e
1-sin®a

cos? 8

COSE g

cos® B
=1

4. If sec A + tan A = p, show that:
sin A=(p?-1) (p*+1)
Solution:

Taking RHS, (p? - 1)/ (p? + 1)

_ (zech + tan A - 1

B (sech + tan A + 1
sect A+ tan® A+ 2tanfsecA - 1
sec® A+ tan® A+ 2tanfsech+ 1
tan® A+ tan® A+ 2tanfsec A
sec? A+ sec A+ 2tanfsech

B 2tan® A+ 2tanfsech

C 2sec A+ 2tanfAsech
_ 2tan A tan b+ sech)
ZsechAltanA + sech)

=sinA
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5. If tan A =n tan B and sin A = m sin B, prove that:
cos?A=m?-1/n>-1
Solution:

Given,

tanA=ntan B

n=tan A/ tan B

And, sin A=msin B

m=sin A/sin B

Now, taking RHS and substitute for m and n
m?—1/n®>-1

[Sir‘n&jz_l
sinkB

tan A _q
tan B

tan® B(sin® A - sin® B)

5in©

Bitan® A - tan®B)

sin® & - sin® B

COSZB[siHZ;& _ sinZB]

st A cost B

cos® Alsin® A - sinf B)

5in©

AcostB - (1-cos®Bloos? A

cost Al - oos? A- 1+ costB)

cos? B(sin® &+ cos? A) - cos® A

00s? Alcost B - cos® &)

oozt B - cos® A

= cost Ay

6. (i) If 2sin A—-1 =0, show that:
sin3A=3sin A—4sin® A

(i) If 4 cos? A — 3 =0, show that:
cos 3A =4 cos? A-3cos A
Solution:

(i)

Given,2sinA-1=0

So,SinA =%

We know, sin 30° = 1/2

Hence, A = 30°

Now, taking LHS

sin 3A =sin 3(30°) =sin 30°=1

RHS =35sin30°—4sin®30°=3 (1/2) -4 (1/2)3=3-4(1/18) =312 -% =1

https://byjus.com

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


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S Selina Solutions For Class 10 Maths Unit 5 — Trigonometry
m e Loaring Ao Chapter 21: Trigonometrical Identities

Therefore, LHS = RHS

(i)  Given,4cos?A-3=0

4c0s?A=3

cos® A = 3/4

cos A = 3/2

We know, cos 30° = V3/2

Hence, A = 30°

Now, taking

LHS = cos 3A = cos 3(30°) =cos 90° =0

RHS =4 cos® A — 3 cos A = 4 cos® 30° — 3 cos 30° = 4 (V3/2)% — 3 (V3/2)
= 4 (3v3/8) - 3V3/2
= 3V3/2 - 3V3/2
=0

Therefore, LHS = RHS

7. Evaluate:
E[tEHBEDT + [mtEEﬂf - 3[ secdle J
(i) L oot55e tan35e° oo sec S0P
., SeC2EfsinGdR + coesec3®
(i sechye
Ssintg®  Z2coot8Z°
) cos24° tan5®

(iv) cos 40P cosechl® + sinS0P sec 40P

(v) sinZ7/?sinG3® — cos 6237 cos 27 ?
Jsn/Z2® sec3Z®

(Vi) Cos18°  osecEr

(vil) Zoos8CPcoseclCP + 2cos59P cosec31®
cos/5°%  =inlZ® coslEe

(viil) Sin1%  0s78° SN

Solution:
(i) z[tEHBEDJE . [D@tES‘JT ~ 3[ secd]e ]
oot 5E tan35&° cosec 5P
J[(tan(o0 - 552" (eot(o° - 35\ __(sec(ore - 50°)
= + —_
cot5ER tan35° cosecSP
_o cot55 L[ fen 350 Y _3 cosecor
cot5EP tan 35° cosechrP
=2(1)>%*+12-3
=2+1-3=0
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i
) sec 260 sinBde ¢ S9555CST e
secs/®

= sed(90P - 64°) SNG4 + coe sec 0P — 579)

sech /e

sec5/e
sech /e

= Ccosechd?sinGd® +

=1+1=2

(ii) 5sinese  2ootsse
oos 20 tan &0
_ Ssin(90° - 247 2cof(20° - 5°)
- Cos 249 tan5°
_ocos24t 2tanie
 oog 2R tan 5°
=5-2=3
(iv) cos 40° cosec 50° + sin 50° sec 40°
= cos (90 — 50)° cosec 50° + sin (90 — 50)° sec 40°
= sin 50° cosec 50° + cos 40° sec 40°
=1+1=2

(V) sin 27° sin 63° — cos 63° cos 27°

=sin (90 - 63)° sin 63° — cos 63° cos (90 - 63)°
= c0s 63° sin 63° — cos 63° sin 63°

=0

(vi)
3sin/2®  sec3s”
cos 18" cosecSER
3sin(90° - 18°)  sec(90" - 587)
- coslg? 005 echE?
Jcosl8”  cosecss®

cos 18 cosechE®
=3-1=2

(vii) 3 cos 80° cosec 10° + 2 cos 59° cosec 31°

=3 ¢0s (90 - 10)° cosec 10° + 2 cos (90 - 31)° cosec 31°
= 3 sin 10° cosec 10° + 2 sin 31° cosec 31°

=3+2=5

(viii)
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Cos/5° . sinle®  coslgs

sinlZ®  oos78*  sin/Ze

_ cos(90r - 157) . sin(90° - 787 cos(90r -72°)
sin1=e oS 80 sin7z"

sinl>® . Cos 787 sini 2R

sinl5s®  oos/E? sin/2e

1+1-1=1

8. Prove that:

(i) tan (55° + x) = cot (35° - X)

(i) sec (70° - @) = cosec (20° + 0)

(iii) sin (28° + A) = cos (62° - A)

(iv) 1/ (1 + cos (90° - A)) + 1/(1 — cos (90° - A)) = 2 cosec? (90° - A)
(v) 1/ (1 +sin (90° - A)) + 1/(1 —sin (90° - A)) = 2 sec? (90° - A)
Solution:

(i) tan (55° + x) = tan [90° — (35° - X)] = cot (35° - x)
(i) sec (70° - @) = sec [90° — (20° + 0)] = cosec (20° + 0)
(iii) sin (28° + A) = sin [90° — (62°- A)] = cos (62° - A)
. 1 1
(V) T, cosior- &) 1= cos(orr - &)
1 1
+

1+sind  1-sinA
1-sinfA+ 1+ sinA
(1+sinA)(1-sinA)
_ =

1-sin A
2

cos® A,
= Zsect A

= 2cosec (9P - A)

| 1
(V) T+sn(oF-A) 1-sin(oF-A)

1 N 1
l+cosd 1-cosA
l-cosA+1+cosh
(1+cosA)(1-cosh)
_ =
-t
- Zoosech
= Zsec?(90F - A)
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