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

Exercise 21(E)

1. Prove the following identities:

1 1 _ Z2CosA
) cosfd4sin®  cosh—sind 2oos A —1
rm Cosech - coth = ﬂ
Ly 1+ cosh

-
- —M=COS.&.
L) 1+cosh

1-cosh sinA,

P : + = 2 oosech
VI sin A 1-cosh

- cotA + tanA =1+ tanh + cotd
Wll-tandA 1- ooth

P —COS_’& + tan & = sec X

W ¢ osin A

SinA

(vil) 1- cosdy
sinfd-oosA+ 1 CosA

(VI sinA+cosA-1 1-sin&

14sindA _ cosA
im}¢1—9nﬁ 1—sinA

l—cosh  =inA
(%) Y14 cosd 14 cosh

1+ (sech - tan&)
(xi) cosechsech — tan &)
(cosech - cot A + 1

(xil) secAfcosech - cotd)

cot? A[w] + secs .&.[ﬁ] -0
1+sinA 1+ sech

— ot A = cosecd

=2tanA

= Z2cot A

(xiii)
(1-2sin® AF
(V) cost A - sirt A

(ov) sect afl —sintAa)-2tanta=1

2ot A1

(xvi) cosec*all-cost A)-Zcofa =1

(vil) (1 + tanA + secA)(l + coth — cosecl) = 2 Solution:

(1) Taking LHS,
1/ (cos A +sin A) + 1/ (cos A —sin A)
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_ osA4sinA4cosh —sinA
C (cosA4sinA)cosA — sinh)

2oosh
cos® A — sin® A

2 oos A
cos? A= (1 —cos® A)
2 oos A

2oos? A —1
=RHS

- Hence Proved

(i1) Taking LHS, cosec A —cot A
1 cosA
sind sind
1-cosh
SinA,
1- cos;ﬂxx 1+ocosh
SinA 1+ coshA
1- cos® A
sinA(1+ cos A
sin® A&

sin A1+ cos &)
SinA&

"1+ cosh

= RHS

- Hence Proved

(iii) Taking LHS, 1 —sin? A/ (1 + cos A)
14 COSA - Sir A
1+ cosA
cos A+ cost A
1+ cosh
cos AL+ cosA)
- 1+ cos A
= CosA
=RHS

- Hence Proved

(iv) Taking LHS,
(1 -cos A)/sin A +sin A/ (1 —cos A)
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1= cosAF + Sirt A
C sinA(l-cos &)
1+ cosl A- Zoosf o+ sind A
- SinAll- cosh)
22— 2CosA
sinA(1 - cosA)
21— cosh)
sin A1 - cos A
= 2Cosech
=RHS

- Hence Proved

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

_ tan A . tan A

1-tanh y _ 1
tanA

_ 1 N tan® A
tan&(l - tans)  tanf -1

_ l-tan'A

C tanAll - tanA)

(1= tanA)(1+ tanA + tan® A)

- tan &1 - tank)

_ 1+ tand+ tan? A

tan &
=coth+ 1+ tand

= RHS

- Hence Proved

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

1+ sir‘nﬁ«+ oos A

cosZ A+ sinf o+ sint A
(1+sin&)cosh
1+ sink

- (1+sinA)oosh
1

Cos A
sech
= RHS

- Hence Proved
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(wvii} Consider LHS,
= (sin A1 — cos A)) — cot A
wWe know that, cot A = cos ASsin A

So,
= (sin2 A —cos A + cos2 A)/(1 —cos A) sin A
= (1 - cos A)/(1 —cos A) sin A
=1/sin A

= Ccosec A

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

sinf-cosA+1 y sinf—{cosh - 1)

sinf+ cosA -1 sinA-i{cosh-1)

(sinA - cosa+ 1)

sin® A - (cos A= 17

Sin® A+ cos® A+ 1- 2einfAcosh - 2cosh + 28in A

Sin A - cosf A -1+ 2008 A
1+1-2sinfAcosA-2cosA+ 23inA
—cosf A - cost A+ 20058

Al - cosh)+2einAll-cosh)
- ZoosAl - cos A
1+sind&

oS A
1+sin& . 1-sinA&

cos b 1-sind

cos? By
cos (1 - sind)
COsA
1-sinA
= RHS
- Hence Proved

(ix) Taking LHS,

ﬁ+9nA
1—sinA

_\l1—|—sir‘nﬁxxl—simﬂx
Y1 -osinA Tl —sinA

] l—sin®A
Tl sinATF
cos? A
(1—=sinAF

_ cos A
T l—sinA
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- Hence Proved

(x) Taking LHS,

1—cozh

14 cos A

_\II—DDSAX1+COSA
14+ cosh 14coshA

1 1-cosfA

B [1+cr:e;&]2

_ Sin® A
[1—|—CCG.£‘-.}2
SinA

- 14+ cosi
=RHS

- Hence Proved

(xi) Taking LHS,
1+ (zec - tanA ¥
cosech sech — tan k)
_ (sec® A - tan® &) + (sech - tanAF
oosechsech - tandy)
_ (sech - tanA) sech + tanA) + (sech - tan Ay
cosechsech — tan d)

_ (sech + tan &)+ (sech - tand)
Cosech

2eech
OoE ecd

- Hence Proved
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(xii) Taking LHS,

(osec® - oot A + 1
sec A cosech — cotA)
_ [cosech - cot AY +(osectd - cot A)
sec A cosech — CObA)
_ lcosech - COtAF + (cosect — cot &) cos ech + cot A)

sec A cosech - cotA)
_ (cosech —cotA)+ (0osech + cotA)

sech
_ 205 ech,
sech
= Z2coth
= RHS
- Hence Proved
(xiii) Taking LHS,
cot? ;&[—Sec’&_‘ _ lj + sec? ﬁ{—sim& _ lJ
1+ sin& 1+ sech
i A-1 sech+1 sinA-1
_ tZA Sec QI&' =nsA-1
I h1+5in;&xsec;ﬂx+1 | > l+sech
I sectf -1 sind -1
= cot® A Al
% (1+sinA)sech+ 1):|+ *€ [1+ SEC.&.]
I tan? A sind -1
- cot® & CAlT——
<0 _(1 +sinAlisech + ijl}+ *€ [1+ SEC.&.]
= : L +5ec2 ,&,[ﬁ]
(1+ sinAN=zech +1) 1+ sech

1+ sec® Alsind— 1)1+ sind)
- (1+sinfANzecth+ 1)
1+ sec? Alsin® A - 1)
C (1+sinA)(sech + 1)
1+ sec? Al—cos® A)
C (1+ sinA)Ysech + 1)

1-1
C 1+ sinA)sech + 1)
=0
= 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

Ci-sinfA-sind 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) — 2 tan’ 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
=cosect 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+ sec A+ cosec A—cosec A sec A
=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.If sin A+cosA=p
and sec A + cosec A = q, 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 +2sin A cos A - 1]
=(sec A+cosec A)[1 +2sin Acos A-1]
= (sec A + cosec A) [2 sin A cos A]
=2sin A+2cos A
=2p

3.Ifx=acos 0 and y =b cot 0, show that:
a¥/ x> -p*y’=1
Solution:

Taking LHS,
a%/ x> —b¥ y?
& h?

2 omsf e blcotte

1 sinfe
cos 8 cost e
1-sin®a

cos® B

COSE a!

cos® 8
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;ﬂsz -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+ 2tanAsech

_ 2tan” A+ 2tanfisech

2sect A+ 2tan Asech
_ 2tanAftan A+ sech)
 ZsechA(tand + 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/n2-1
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‘n&]z 1
_ \sinb
-
tanA _q
tan B
tan® B(sin® & - sin® B)
Sin®B( tan® & — tan® B)
zin® A - sinf B

ol SIA  sinfB
coss B — -
oos A costB

cos Al=Ein® A - sinf B)
sin Acos® B - (1 - cos® Bloos® A
cos® Al - ooz A- 1+ cost B
oos® Blsin® & + cos® A)- cos® A
o5 Alcost B - cos® A)

oost B - cos® A

= cost A

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

(ii) If 4 cos®> A — 3 = 0, show that:
cos3A=4cos’A—-3cos A
Solution:

(1) Given,2sinA—-1=0

So,sin A="%
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) =32 - a =1
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Therefore, LHS = RHS

(i)  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 (\3/2)* = 3 (\3/2)
=4 (33/8) - 3\3/2
=33/2 - 3V3/2
=0

Therefore, LHS = RHS

7. Evaluate:

5 tan 35 2+ oot S5° 2_3 secd4oe
(i) \cot5s® tan35° cosec S0P

o SEeCc2EPsinbdR + coesec3d”

W) T
SEINEB®  20ot8°

(i) cos247 tan 5°

(iv) cos 4P cos echl? + sinSOP sec 40P
(W) sINZ7°sinG3® — cos 63 cos2i®

3sin/2®  sec3s”

(Vi) cosl8®  cosedSs?

(vil) Zoos8lPcoseclP + 2cos9P cosecs1”
cos/5%  sinlz® coslel

(vill) Sini%  cos7E  Sni®

Solution:

tar‘|35D Cot 5ER 2_3 secdle
oot BE tan35e cosec 5P

_ z[tan{QCF' - 55G]J2 . [mt{g@ _ 35D}J2 ] 3[sec{9r}' B SDD}J

cot5ER tan35* cosechCP
_ E[COtESDT .\ [tan 350 Jz _ B[t:ose-:SEPJ
cot5Ee tan 35° cosecSP
=2 (1)2 +12-3

=2+1-3=0
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ii
) sec 6P sinGde ¢ SO2SEC2T sec5
Secs/

sed(90° - 64°)singde 4 CO8SEA9” - 57°)

sech/e

sech e
sech/e

Cos echdsinGd® +

(i)  Ssinege  2cot85e
ooz 24° tan 5°

_ Ssin(90° - 24 2cot(30° - 5°)

- oS 249 tan 5®

_ Scoce24r 2tanke

oS 24° tant®

=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)°
=co0s 63° sin 63° — cos 63° sin 63°

=0

(vi)
3sin/2®  sec3=t
cos 18 cosechER
_ 3=in(90° - 18°)  sec(90° - 58°)
- cos 18 oos echER
_ JcoslEt cosechEl
" os18° cosecSge
=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)
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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)

(ii) sec (70° - 0) = 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:

(1) tan (55° + x) = tan [90° — (35° - x)] = cot (35° - x)
(11) sec (70° - @) = sec [90° — (20° + 0)] = cosec (20° + 0)
(iii) sin (28° + A) = sin [90° — (62° - A)] = cos (62° - A)
. 1 1
V) . es(a0P- &) T 1- cos(o0F — &)

1 1

+

1+sind  1-sinA
1-sinf&+ 1+ sinA
(1+sinA)(1-sinA)

2
1-sin® A

2

cos® A,
= Zsect A

= 2cosec (9P - A)

1 1
(V) T+sn(9F-A) 1-sn(oF-A)
1 N 1
l+cosA 1-cosA
l-cosA+1+cosh
(1+ cosAN1- cosh)
_ 2
C1- oA
- Zcosech
= 2zect(A0r - A)
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