ICSE Class 10 Maths Selina Solutions Chapter 21: Trigonometry is the name of the branch of
mathematics that studies triangular measurements. Trigonometric identities are demonstrated
by the use of trigonometrical ratios and their relations. Other topics discussed in this chapter
include the usage of trigonometrical tables and the trigonometrical ratios of complementary
angles.

Since this chapter provides the groundwork for more advanced mathematics, students should
become well-versed in it. For this reason, We have developed the Selina Solutions for Class 10
Mathematics, which were made by knowledgeable faculty members with extensive backgrounds
in academia. Additionally, this helps pupils develop their problem-solving abilities, which are
critical from the perspective of exams.

ICSE Class 10 Maths Selina Solutions Chapter 21
Overview

ICSE Class 10 Maths Selina Solutions Chapter 21 covers Trigonometrical Identities. This
chapter focuses on the fundamental identities of trigonometry, which are crucial for solving
various trigonometric problems. Key identities include the Pythagorean identities.

The chapter also involves proving these identities and applying them to simplify trigonometric
expressions and solve equations. Understanding these identities is essential for mastering more
complex trigonometric concepts and problems.

ICSE Class 10 Maths Selina Solutions Chapter 21

Below we have provided ICSE Class 10 Maths Selina Solutions Chapter 21. Students are
advised to thoroughly practice the questions of ICSE Class 10 Maths Selina Solutions Chapter
21.

1.sec A-1/secA+1=1-cosA/1+cos A

Solution:
Ly
LHS < sech -1 _ oosh
sech +1 1 L1
oos A,
1-cosh

=__ """ -RHS
1+ cos A



— Hence Proved

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

Solution:

1+ sinA
LS - 1-sinA

1 +1

RHS - cosech + 1 _ sin&

cosechA -1 1

sin A&

_l+sinA
S 1-sinA

— Hence Proved

3.1/tan A+ cotA=cos Asin A

Solution:
Taking L.H.S,
;—Sinﬁmsﬁ
tans 4 cot s
1
[HE = —— —
tan & 4 oot A
_ i _ 1
CosinA | oosA T sin®A 4 cost A
cosh T sinA sinfAcosh
_ 1 LT o _
_f(' sin< A4 cos A—i}
sinfcosA

=szinfcos A =RHS

— Hence Proved
4.tan A—cotA=1-2cos?Alsin Acos A
Solution:

Taking LHS,



sin/A cosh
cosf  sind
_sin®A— cos®A
 sinfAcos A

_ d—oes*A —aogf A
B SinAcos A
1-2cosfA

© sinAcosA

tanf — cot & =

( sind =1-— COst&.]

— Hence Proved

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

= sinA — (1 — sin?A) [Since, cos? A = 1 —sin? A]
= 2sin? A -1

— Hence Proved

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

Taking L.H.S,

(1 —tan A)? + (1 + tan A)?
=(1+tan? A+ 2tan A) + (1 +tan? A—2tan A)
=2 (1 +tan?A)

= 2 sec? 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.sec A(1-sinA)(sec A+tan A) =1
Solution:

Taking L.H.S,

sec A(1-sinA) (sec A+tanA)

__ 1
oos A

(i—sinA)[ ! +5'”“&‘]
cos A cosh

_ (1-sinA) [1 + smA] _ [1— sin? ,&]

oS A Cos A oo A
2
- [&f‘] ~1=RHS
cos< A,

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

Taking L.H.S,



=_L[1+oosﬁ«) _1 —Q_DSA
sin A sind sinA

_ (1+cosh) [1 - cos;ﬂaJ

sin A sin A
_ 2 -

=1 .r:os A=s!r‘| ’&“=1=RHS
Sime A sin® A

— Hence Proved
10. sec? A + cosec? A =sec? A . cosec? A
Solution:

Taking L.H.S,

1 1 Sine A+ cost A
TR T h oz
cos A sint A coe” Asint A

ot sec? A cosec?d = RHS

cos® A sin® A

— Hence Proved
11. (1 + tan? A) cot A/ cosec?A =tan A
Solution:

Taking L.H.S,

[1 + tan® A) cot A,
Cos et A,
sec® A oot A 5 5
= et =14 tant A
cosech, ( + ]
1 8 oS A 1
_ costA T sinA _ cosfsind,
i i
Sine & Sin® A
sin A
= fan A
oS A

= RHS

— Hence Proved



12. tan? A — sin? A =tan? A. sin? A
Solution:
Taking L.H.S,

tan® A —sin? A

F— [ _ 2

_ 5|r‘|2A s A - sin AL 2:::@5 A
Cosc B cost A
sind A 2 2

= ———.5in L= tan® A sint A = RHS
cos A

— Hence Proved

13. cot? A — cos? A = cos?A. cot’A
Solution:

Taking L.H.S,

cot? A — cos? A

cos? A 5 cos® All-sin® A)
T 2 sin A
5 . COs A o o
= Cost 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

— 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)? + (cosA — sin A)?

=cos2 A +sin2 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+ cot A) =1
Solution:

Taking LHS,

(cosec A —sin A)(sec A — cos A)(tan A + cot A)

i . 1 i
= - A - Al tanA
[sm = ][CDSA . ][ ane tamﬂx]
1-sinf Al 1-cos?A [Sir‘l:&. . oos;&}
sinA oS 4 cosh o sinA

cos? A sinf A sin® A oot A
sind, cos B sin A, oos A
=1




= RHS

— Hence Proved

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

Taking LHS,

1
sech 4 tan A
1 y sech — tanh
sech 4 tanA sechA — fanh
sech — tanh
sect A — tan‘ L
= sech — ftanA

= RHS

— Hence Proved

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

Taking LHS,

cosec A + cot A

cosech oot h y cosech — oot A

1 cosech — cot A
_oosectA—oot® A 14 cot®A— cott A
cosech — oot cosecd — cot A
1

cosech — oot A

= RHS

— Hence Proved

20.sec A—tan A/sec A+tan A=1-2secAtanA + 2 tan’ A
Solution:

Taking LHS,



secH - tand

secH+ tan A

secﬂu—tamﬂux secd - tan 4

secA+tand secA-tand

_{secA-tan A4

 sec?A-tar A

_sed® A+ tan® A-2secAtan 4
1

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

— Hence Proved

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

Taking LHS,

(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 . 1
l+voosd 1-cosA
_ l-cosA+1+cosA
{1+ cosA)(1 - cos &)
2
C1-oos? A4
2
st A
= 2cosecth

= RHS
— Hence Proved

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

Taking LHS,

1 . 1
1-sind 1+sind
_ l+sinbA+1-sin4
C(1-s=in A1+ sin 4)
2
1-sin4
2
cos® 4
Zsect 4

= RHS

— Hence Proved



ICSE Class 10 Maths Selina Solutions Chapter 21
Exercise 21B

1. Prove that:

B Cos A . Sind
Ul -tand 1- oot

cos”A4sEin®A | cos® A—simA
() cosa +sina CoSA—sing
- tanA . oot A,
I - oot A 1-tanh

Z Z .=
[tar‘nﬂw 1 J +{tar‘nﬂa— 1 J =2 ﬂ
(iv) COs A cos A 1-sin“A

(v) 2sin®A+ cost A= 1+ sintA
sin& - sinB N cos A — coshB B
Wi cosh+ cosB o sind o+ sinB

=sinA + cosh

2

=sechAcosech+ 1

foiy fCosech — sinA)(sec A - CcosA) = _
Lvin) tans + coth
(viii) (1 + tanAtanB)? + (tan A - tanB ¥ = sec® Asec?B
P 1_ + 1_ = Ccosech 4 sech
JX) cosA 4 sinA -1 cosA4sinA41
Solution:
cos A sind,
LHs =
1—tar‘n&+ 1- ot
_ COSA . sind 005 A N SinA
S, sinA P cosd oosh-sind o sind - cosA
cos A sinA cos A SinA
_ coss A .\ sin® A, _ cos? A - sint A
cosh-sind sinfA-cosA (cosh - sind)
= sinA + cos A =RHS (i)

— Hence Proved

(i) Taking LHS,



cost At sin®A costA—sinA
cosA 4 sind cosh—sinA
(-::-:333;&4— sing;ﬂ\){oosﬁx - Siﬂ.&.}+(CCGS.&. - Sir‘la.&.){mS.&.—F sinA)
- cost & — sint A
cost A —cosf Asinb +sinfAcosA —sint A

_ +4cost A4 oos® AsinA —sin® AcosA — sint A
B st A —sin® A
2((:054;& —sin® ."E".)
cos® A — sin? A
B 2(c052 A sin® .'&.) (CDSE.&. —sin? ;&)
- [:Q]Sz.-ﬂ'-. — sin® A)

= 2(-:052;&4— Sire A)
=2 ( cos? A4 sinf A = 1)

— Hence Proved

tand N oot &
1-coth  1-tanA
1
tan b L _tanA

1 1-tan&
tan A,
tan?® 4 .\ 1
tanf -1 tan &l - tan &)
. tan®A-1
 tanA(tand - 1)
(tans - 1){tan®A + 1+ tan &)
- tan A tan s — 1)
sec” A+ tan &
tan A
_1
2
- SeA !
cos A
1
Sir‘l.ﬂ-.CDS.ﬂ-.-'—
=sechoosect + 1 (iii)

1

— Hence Proved



1 1
[tar‘nﬂw J + [tamﬂ«— ]
cos B oos A

[gnA+1T+[mnA—1T

oS A oos A

sinfA+ 1+2sinf+ sinA+ 1-2sink
cos? A

_ 2+ 2sin*A
0oss A

[1+sm2A]
=2l =5
1-sinc A (iV)

— Hence Proved

(v) Taking LHS,

2 sin? A + cos? A

=2 sin? A + (1 —sin? A)?
=2sin? A+ 1 +sin* A—2sin? A
=1 +sin* A=RHS

— Hence Proved

sinA - sinB . oos A - cosB
cosA+ oosB sinA+ sink

sinf A - sin® B + oos® A - cos?B

(oos A+ cosBl(sind& + sinB)
{Sin" A+ oos? A) - {Sir‘leS + ooszB)
(cosA+ cosBi(sinf+ sinB)
1-1

- (coshA + cosBi(sinA + sinkB)
=0 (vi)

— Hence Proved



LHS
= (cosech — sinAlsecA - cos &)

=[_1 —sim&][ 1 —COSAJ
sin A Cos A
_ 1-sinAY1-costA
T osinA oS A

ooz AN sin® A
sinA oos A
sinA oos A

1
tanA + cot &
1
sinA& . Cos &
coshA sind
sinAcos b

RHS =

sin® A+ cos® A
= sinAcosA
LHS = RRS (vii)

LHS
= (cosech — sinAlsechA - cos i)

=[_1 —sim&j[ 1 —cos;&}
sin A cos B,
_ 1-simAY1-cos?A
- sind, oS A

cos AN sin® A
sins, oS A
SiN&A cosA
1
tan& + oot &
1
SinA . Cos A
cosh sind
SINACosA
sin® A+ cos® A
= SiNACos A
LHS = RHS

RHS =

— Hence Proved



{1+ tanAtanB) + (tank - tanB)?

=1+ tan*Atan’B + 2tan AtanB + tan“ A + tanB - 2tanAtanB

= 1+tanA + tan®B + tan® A tan’B

= sec” A+ tan®B(1l+ tan® A)

= sec” A+ tan“Bsec® A

= sec® All+ tan“B)

= sec® Asec’B (viii)

— Hence Proved

1 1
{COS.&.—FS”‘I.&.}—1+(CI:‘IS.&.—|—S”‘I.&.)—|—1
cos A4 snbA 4+ 14 oosA 4 sinb—1

{cos;ﬂ«+ sir‘n&)z -1

E{COS&-I—SH‘“&.}
oos A4 sint A+ 2cosbsinA— 1

2(cceA+5inA) _ cOsA4sind
1+2coshsinA -1 cosfsind
QoA Sind,

~ cosAsinA | oosAsind

1 1

CEnA  cosA

= cosech 4 sech (ix)

— Hence Proved

2. Ifxcos A+ysin A=mand x sin A—-y cos A = n, then prove that:
x2+y?=m?+n?

Solution:

Taking RHS,

m? + n?

= (x cos A +y sin A)? + (x sin A —y cos A)?

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

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



= RHS

3.Ifm=asecA+btan Aand n=atan A + b sec A, prove that m? — n2 = 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

ICSE Class 10 Maths Selina Solutions Chapter 21
Exercise 21C

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 8 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 8 x cosec 6 =1 and cos 6 x sec 6 = 1]
=2

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

Solution:

Taking,

sinZ2ee . oos 260

sectd”  cosecod?

_ sinZ2ee . oos 260
sec(90F - 267 cosec(90° - 267)
Sin 26 . Cos 26"

OS2t secZ2of

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:

(i) sin 59°+ tan 63°

= sin (90 — 31)°+ tan (90 — 27)°

= cos 31°+ cot 27°

(i) cosec 68°+ cot 72°

= 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:

sinA oS A

= = A A
(I} sinf90r - 4) * cos(90° - A4) secAbosec

sindcos(90° - A)Joos A cosAsin(90°- AlsinAd

o sinA A=
(ii) SinAacos sed 900 - 4) cosec(90° - 4)
Solution:

sin 4 cos A

(1) SIN(O0F — A) " cos(90F — A
sinA  oosA  sin® A+ oos® A

cosd sind cosdsind
i
T cosAsind

sec 4 cosecd

sinAcos(90° - Ajcos A cosAsin(90° - A)sinA

(i sinfdoosA-

sinAsinAcosh B cos Acoshsind

=sindcos A -
Cos ech 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

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

Solution:

We know that, in triangle ABC

LA+ £B+ £C =180° [Angle sum property of a triangle]

(i) Now,

sec(90°- 4) cosec(90F - 4)

0



(LA+ £B)/2=90°- £LC/ 2
So,
sin ((A + B)/ 2) = sin (90° - C/ 2)
= cos C/ 2
(i) And,
(LC+ £B)/2=90°- LA/ 2
So,
tan ((B + C)/ 2) = tan (90° — A/ 2)
=cot A/ 2
5. Evaluate:

3 sin72e seC 32

() "0s18  cosecse®
(11) ZBcos B cosecl(P + 2 00s559° coser 31"

sin 80°
(i) cos 10°
(iv) tan(B5" — A) —cot{35" + A)
(v) cosec(65® + A) - sec(25% - A)
o 2tar‘|5?° _ oot/
W cot33 tan20P
cot? 41°  _ sinf 759
(Vil) tan® 49°  cos®15e
- cos /P . Cos 5590
W ginz20P sin31e
(1%) 14sin30° + 6cos6P — Stan 45

+sin 5%Psec 31°

- \.'5 cos 57

- Ssin® 30P

Solution:

3 sin72”  sec3=”
oos 187 cosecSER
_ BSiH(QCF‘ -18%)  sec(90°- 538°)
oos 180 Cos ecs 80
o cos18°  cosechE®

=3 =3-1=2
cos 18 cosechie (i)




(i) 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

(i) 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°

(iv) tan (55° — A) — cot (35° + A)

= tan [90° — (35° + A)] — cot (35° + A)

= 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

2tar'|5?° _cot/Ce 3 cos 45
cot33*  tanzCP
_ > tan(9Ce — 337 _ cot(90r - 20°) _ \E i
cot33° tanz0r J2
_o cot33° _ tan 20e _1
cot33"  tan 200
=2-1-1

=0 (vi)




cot? 41°  _ sin® 750

tan® 49¢ cos? 15°
_ [cot{9rP - 4970 5 [sin(90F - 159

tare 498 coet 150
_tanf 490 _cost 15°
- 2 o 2 a]
tan* 49 cost 15 (VII)
=1-2=-1

cos P . cos 5ae

sin2CF  sin31- )

_ cos(90r - 207) . oos(QDD—BlD)_S 1
sin2Ce sin 31 =2

sinZ20r sin31°

: + — -2

sin2l*  sn31°

1+1-2=0 (viii)

- Ssinf 30P

(ix) 14 sin 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=90°

(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]



ICSE Class 10 Maths Selina Solutions Chapter 21
Exercise 21D

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

(i) cos 8° 12’ = 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°

(i) 42° 18’

(iii) 17° 27’

Solution:

(i) tan 37°=0.7536

(i) tan 42°18' = 0.9099

(iii) tan 17° 27" =tan (17°24' + 3') = 0.3134 + 0.0010 = 0.3144

ICSE Class 10 Maths Selina Solutions Chapter 21
exercise 21E

1. Prove the following identities:



1 1 _ 2oosA
() cosA4sind  cosh—sindA 2oos®A—1

s Cosech - coth = ﬂ

uy; 1+ cosh
.

pon 1= St A = cosh

L) 1+ coshA

1-cosh sin A

: + = 2 0osech
JVIE sin A 1-coshA

CotA + tanA =1+ tanA + cotA
Wil -tanA 1-cotA

ﬂ+ tan & = secA

W+ sinA

sinA

(Vi) T-cosA
sinfA-cosh+ 1 cosh

VIl) ginf+cos&-1  1-sink

14sinA  cosA
(i) Yi—sinA 1—sinA

1—cosA sinA
(x) Y14 cosh 14 cosA

1+ (sech - tand)F

(xI) cosechisech —tand)

(cosech - cot A + 1
(x0l) secA{cosech — cot )

cot? &[—Sec’&‘ _ lj + sect ;ﬂ{—sm’&‘ _ lJ =0

- ooth = cosech

=2tanA

=ZcotA

1+ sinA 1+ sech
(1-2sin® A
(XIV) cos®f —sirt A

(xv) sect Al —sintA)-2tan®a =1

=2oost A1

(xvi) cosec?ail - cos*al-2cof A =1

(avil) {1+ tanA + secA)(l + cot A - cosech) = 2
Solution:

(i) Taking LHS,

1/ (cos A +sin A) + 1/ (cos A —sin A)



_ osA4sinA 4 cosh —sinA
C (oosA 4sinA)cosh — sin&)
_ 2oos A

T 0t A st A

_ 2oosh

T oosTA (1 —oosTA)

_ 2oosA

S ZoostA—1

= RHS
— Hence Proved

(i) Taking LHS, cosec A — cot A

1 coshA
sind sind
1-cosh

sind
1- r:os;ﬂ«x 1+ coshA

sind 1+ oosh

1- cos® A
sinA1+ cosh)

i &
sinA(1+ cosh)
sind
1+ cosh

= RHS
— Hence Proved

(i) Taking LHS, 1 —sin? A/ (1 + cos A)

1+ cosh - sind &
1+ cosA

cos A+ ozt A
1+ cosh
oos A1+ cos )
- 1+ cosh
cos A,




= RHS
— Hence Proved
(iv) Taking LHS,

(1 —cos A)/ sin A+sin A/ (1 —cos A)

(1-cosf) + sirf A

B sinA(1-cosd)

1+ cos? 8- 2cosh +sin® &
SinAll - cosA)

2— 2ooshA

sin&(1 - oosA)

_ 2(1-cosA)

sinAfl-cosh)

= 2Cosech

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

1

TT-tana 1
tan b

_ 1 . tan® A

tanA(l - tanA)  tanA -1
1-tan® A
T tanAll - tand)
_(1- tanA)(1+ tan A+ tan® A)
tan&(1- tank)
_l+tanh+ tan® A

tan A
=coth+ 1+ tan®

= RHS
— Hence Proved

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



COs A +sir‘|;ﬂa
1+sinA cosA

cos? A+ sind o+ sint A
(1+sinfA)cosh
1+ sinA

- (1+sinA)oosh
1

cos B,
=sech

= RHS

— Hence Proved

(vii) Consider LHS,

= (sin A/(1 — cos A)) —cot A

We know that, cot A = cos A/sin A

So,
= (sin? A — cos A + cos? A)/(1 — cos A) sin A

=(1-cos A)/(1—-cos A) sin A
=1/sin A
= cosec A

(viii) Taking LHS, (sin A—cos A+ 1)/ (sin A+cos A—-1)



sinf-cosf+ 1 y sinf-(cosf-1)
sindA+coshA -1 sinA-lcoshA-1)
(Sinf - cos i+ 1)°
sin® A-(cos A - 1)
Sn° A4 ot At 1- 2enAcosh - 2008+ 28inA
sin A - cos® A -1+ Z2cos A
1+ 1-2sinfcosA-2cos A+ 2sinA
—Cos® A —cos® A+ 2o0s A
Hl-oosA)+ 2sinAl- cosh)
ZoosAll - coshA)

1+ sinA

005 A,
1+ sinA y 1-sinA

005 A, 1-sin&

cos® A,
cosA(1- sind)
COSA
1-sink

= RHS
— Hence Proved

(ix) Taking LHS,

14sind

1—sink

J1+mnA 1—sinA
l—snA  1—sinA

_J1-sin®A
CA(1—sinA¥
ooss A
(1—sinAF

_ CosA
1—sinA

= RHS
— Hence Proved

(x) Taking LHS,



1—cosA

14+ oos A

\/1— oS & Ny 14 cosh
14+ coslh 14 cosh

1 cosFA

B {l—i—CCE.ﬂ-.}z

o osinfA

B (1—|—t:u:@A)2
sind

- 1+4+cosA

= RHS
— Hence Proved

(xi) Taking LHS,

1+ (sech - tanA)F
cosechsech — tan A
_ (sec? A - tar® &) + (sech - tanA ¥
- o5 echsech - tank)
_ (secA - tanA)(sech + tanA) + (sech- tan & )°
- cosechsech - tandy)

_(secA+tanAj+(sech - tanA)
COsech,

B Z2zech
Cos ech,

= RHS
— Hence Proved

(xii) Taking LHS,



(cosech — oot &) + 1

sec A cosech — cot &)

_ (cosech - cot AY +(cosecd - cot? A)

- sechoosech — aotA)

_ (cosech - COLAF +(cosect — cot &) oos ecd + oot A)
- sech cosech - cothy)

_ (cosechA - cotA)+ (cosedh + coth)

- sech

B 2 Cos ech,

sec
= Z2coth

= RHS
— Hence Proved

(xiii) Taking LHS,

cot? A[—sec% _ 1] + sect A[—Sm’ﬂ‘ _ 1]
1+ sinA 1+ sech

fsech -1 SEC:&.+1J . Sir‘l.&.—lJ
+s5ec” Al ————

- cot® A
0 .\1+5ir‘uﬂxxsec;ﬂx+1 1+sech

I sect A -1 sink -1
— cote A a0
o _[1 +EinAlsech + 1):|+ =€ [1+ sec;ﬂJ

tan® & sind -1
- cote A Al -
o (1+sin&)(sech + 1)}+ °e {1+ sec;ﬂJ

1 sinfA-1
- _ +sect Al =
(1+sinA)sech + 1) 1+ sech
1+ sec? AlsinA - 1)1+ sind)

- (1+sinANsech+ 1)
_ 1+ zec? Alein® & - 1)
(1+sin&)(sech + 1)
_ 1+ sect M- cos® A)
(1+ sinA)sech + 1)
_ 1-1
(1+ sinAsech + 1)
=0

= RHS



— Hence Proved

(xiv) Taking LHS,

(1-2sin® A¥
cost A - sint A

_ (1-2sin®AY
(cos? A-sirf A)cos? A+ sinE A)
_ (1-2sinf AY
Ci-sinfA-sinE A
_(1-2sinf A

- 2sinf A

= 1-2sin® A

= 1-2(1-cos? A)

= 2cosf A-1

= 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—sec A+ 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 A cos A) — 1/(sin A cos A)

=2=RHS

— Hence Proved

2. IfsinA+cosA=p

and sec A + cosec A = q, then prove that: q(p?-1) =2p
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 Acos A—1]
= (sec A+ cosec A)[1+2sin Acos A—1]

= (sec A + cosec A) [2 sin A cos A]

=2sinA+2cos A

=2p

3.lfx=acos 8andy=b cot 0, show that:

a’ x*-b%y*=1

Solution:



Taking LHS,

a2/ x2 — b? y?

a h?

S Foosfe bicotfs
1 =infe
Ccosfe oot e
1= =in® @

cos? 8
~ cos?
B cost @

=1

4. If sec A + tan A = p, show that:
sin A= (p?2-1)/ (p*>+1)

Solution:

Taking RHS, (p?— 1)/ (p? + 1)

_ (sech+ tan& ) - 1
B (sech + tan A + 1
sec® A+ tan® A+ 2tanfsech— 1
sec® A+ tan® A+ 2tanfsech+ 1
_tar? A+ tan® A+ 2tanA sech
 zec A+ sec A+ 2tand sech
_ 2tan® A+ 2tanf sech

 2sec? A+ 2tanfsech
_ 2tan Al tan A+ sech)
Zsechltand + sech)

=sinA

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

Given,



tan A=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‘nﬂxf 1
sinB
-
[tar‘n&] 3
tanbB
tan® B(sin® & - sin° B)
sin“B(tan® & - tan® B)
sin® & - sin® B
- T
CDSEB[SIH A sin E&]

cost A costB
ooz A(=in A - sinf B)
sin® Acos? B - (1 - cos? Bloos® A
cosf Al - cos? A - 14 c0stB)
cos? Blsin? &+ cos? A)- cos® A

0os? Acos B - cos? &)

oozt B - cos® A
= cost A

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

(ii) If 4 cos? A — 3 = 0, show that:
cos 3A=4cos?’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 =3 sin 30° -4 sin®*30°=3 (1/2) -4 (1/2)* =3 -4(1/8) = 3/2 - Y2 =1
Therefore, LHS = RHS

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

4 cos?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:



5 tan35eY N oot S50 2_3 sec o
(i) oot 557 tan35® oosec 5P

.. sec2efsined® + @

W sec57°
5sin66”  2oot85e

U) cos24  tan 5

(iv) cos 4P cos echl? + sinS0P sec 4P
(V) sinZ/?sinG3® - cos 637 cos 27 °
Jsin/2? sec3Z®
(Vi) cosl8®  cosecser
(wil) 2o0s8PcoseclP + 2cos59P cosecs1”

Cos /o0 . sinl=®  cosles
(vill) sini5  oos7E°  sin7ze

Solution:

5 tan 35" 2+ cot 5ER 2_3 sec e
oot BEP tan35° cosec 5P

) E[EH{QCP - 550]]2 ) [r:ot{gr:r” - 35-:]]2 ) B[SEC{QDD 500}

cot5ER tan35°

_o CotoI? 2+ tan 35° Y _3 CosecolP
CotSoP tan 350 cosecSP

= 2f1f + 12+ -3

=2+1-3

=0
=2(1)?+1-3
=2+1-3=0

coe sec 330
secS/e

sed 9P - 647 )sinbd” +

sec28PsinGd” +

coesed 90 - 57°)
sechy?

sech/e
seco (ii)

Cos echd?sin6d” +

cosec5OP

(i)



Ssin&ee B 2 oot 2Ee

Cos 20 tan 5
_ 5sin(90° -247)  2cot(90° - 5°)
cos 24 tan 5=

_ Scos 247 B 2tanse

oos 240 tans®
=5-2=3 (i)

(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°

(V) sin 27° sin 63° — cos 63° cos 27°

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

=0

(vi)

3sin/2®  sec3s”

cosl18®  cosecSER

_ 3sin(90° - 18°)  sec(90" - 58°)
- coslas oos echE?

_ 3coslE  cosecdE?

oos 18° cosechs®
=3-1=2

(vii) 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

(viii)



cos /50 N sinl2®  coslel

sinl5®  oos7EY sin/2R

oos(90P - 152) N sin(90° - 78")  cos(90° -727)
sinl1s® oos A8 5N/ 2

sinl3®  oos/Et sin/2R

Sni5° o578  snT®
1+1-1=1

8. Prove that:

(i) tan (55° + x) = cot (35° — x)

(ii) sec (70° — 8) = cosec (20° + 6)

(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° — 8) = sec [90° — (20° + 8)] = cosec (20° + 8)

(iii) sin (28° + A) = sin [90° — (62°— A)] = cos (62° — A)

(iv)

1 1

1+ cos(90° — A) ' 1- cos(O0F — &)

1 1

+

1+sinA  1-sinA
1-sin& +1+sinA
(1+sinA)1-sin&)

=
1-sin? A

=

cost A
2sect A

= 2cosect (0P - A)

(v)



1 1
1+ Sin(O0F - &) 1- sin(90F - A)
1 N 1
l+cosd 1-coshA
l-coshA+ 1+ cozh
(1+ cosf1l- cosh)

_ 2
1-cos? A
= 2cosect A

= 2sec?(9r - A)

Benefits of ICSE Class 10 Maths Selina Solutions Chapter
21

The ICSE Class 10 Maths Selina Solutions for Chapter 21 on Trigonometrical Identities offer
several benefits for students:

Concept Clarity: The solutions provide detailed explanations and step-by-step methods to
solve trigonometric problems, helping students understand the fundamental concepts and
identities thoroughly.

Problem-Solving Skills: By practicing various types of problems, students can enhance their
analytical and problem-solving skills, which are essential for tackling trigonometric equations
and identities.

Exam Preparation: The solutions are aligned with the ICSE syllabus and exam pattern, offering
students a comprehensive resource for effective preparation and improving their performance in
exams.

Confidence Building: Regular practice with these solutions can boost students' confidence by
making them familiar with different problem-solving techniques and reducing their anxiety
towards trigonometry.

Error Minimization: The step-by-step approach helps students identify and learn from their
mistakes, ensuring a better understanding and minimizing errors in solving trigonometric
problems.



