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Exercise 21A

Question 1.

Prove:
SEC.&.—l_ 1-cosh
sech+ 1l 1+ coshA

Solution:
1 _ i
LHS - sechA-1_ oosh
sech + 1 1 i1
cos B
_l-oosA e
1+ cos A
Question 2.

Prove:
1+sinA  cosech+1

1-sinf cosech -1
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Solution:
1+ sinA
LHS = ——
1-sinA
1 1
RHS - cosech + 1 _ sin& *
cosect -1 1
sin A,
_ 1+sinA
1-=sin&
Question 3.
Prove:
; = sin Acos A
tan& 4 cot &
Solution:
;—Siﬂ.&.mﬂ.&.
tand 4 cot s
i
IHs = ————
tan A4 oot A
. i _ 1
Cosind | 00sA sinfA4costA
cosA 0 sinA sinAcosh
. 1 i 2
_f(' sin® & 4 cos A_l}
sinfcosh

=sinfcos A =RHS

Question 4.
Prove:
2
tant — oot & = ﬂ
sinAcosh
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Solution:
sinA  cosA
tand —coth = -
cosh sind
_osin A costA
sinfcos A
2 2
_ 1z oosTA—cos ’ﬂ‘(-.- sin? A = 1— cos?A)
sinAcos A
1-2costA
sinAcosh
Question 5.
Prove:

sintA —costA =250 A -1
Solution:

sin*A — cost A

=(sin‘A) —(oos? A

=(sin“A + cos® A)sin® A — cos® &)
=sin“A — cos® A

=sin‘A —(1—sin®A)
=2sin“A -1

Question 6.

Prove:
(1- taﬂA]2+ (1+ t.5|r‘nﬁa)2 = Zsec? A

Solution:
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[1— tan ;&}2 +{1+ tam&]z

=[1+ tan? A — 2tan&]+(1+tan2,&+2tan,&]
=214 tanA)

=2sect A

Question 7.

Prove:
cosects - cosecia = cot*a + cotf A

Solution:

LHS = cosec* - cosec®A
= cosecA(cosec?t - 1)
RHS = cot* A + cot? A
cot? Al aot? A+ 1)
(cosec®® - 1)cosec®™
Thus,LHS = RHS

Question 8.

Prove:
sec Al - sinAisechA+ tans) =1

Solution:

LHS = secA(l- sin&)(sech + tanh)

L ogingy[ L, 3nA
oS A cos A coshA

_(1-sinA) {1+ sinAJ _ [1— sir? A]

oos A cos A cos® A
2
= [&f] -1=PRHS
cos< A,
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Question 9.

Prove:
cosecAll + cosAlcosech —coth) =1

Solution:

LHS = cosecAll+ cosA)cosech — aotA)

- (1+oosm[ 1 —OF’S’E‘J
sin A sind sind
_ (1+ms;&j[1—cos;ﬂ«]
sin A sin A
_ 2 Loz
=1 .o:us A=5!r‘| A=1=F{HS
SN A SN A
Question 10.
Prove:

Sect A+ CcoSectd = sect A cos ecth,
Solution:

LHS = sec® & + cosec®
1 1 Sin® A+ cost A
Tt T z —=
cos A sint A cos® A sint A
_ 1
oozt A sin A

= zec® Acosec™d = RHS

Question 11.

Prove:
(1+ tar? ;&] cotA

tan A
Cos et

Solution:
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[1 4 tan? .'&.] cot A
cosec A

2
:%ﬁi('.' sectfy = 1+tar‘|2A]
1 cos A, 1
_ cos?A sinA _ oosAsind
1 1
sin® & Sin® A,
Sin A
= sh tan b,

Question 12.

Prove:
tar® & — sin®“ A = tan< A.sin® A

Solution:

LHS = tan® A - sin® A

L 2 _ 2

_ smzA _aiptp o S0 Al Ecos A
oost A cosc A,
Sif Al o 2 o2

= ———.sin" A=tan" A sin® A = RHS
ooET A

Question 13.

Prove:

cot® 4 - cos? A = cos? A cot? A

Solution:
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LHS = cot® & - cos? A

_cosfA oos? A cos? All- sin® &)
T osint A - Sin© A
o COSE A o o
= CO5 ;&_—2}& =cos® A oottt A = RHE
sin
Question 14.
Prove:

(cosecd + sin AN cosecd - sinA) = cot? 4+ cos? 4
Solution:

(oosecd + sindlcosecd - sind)
cosec® A- st A4

{1+ cot? A)-{1-cos® A)

cot? A+ cos® A4

Question 15.

Prove:
(secd-cosA)isecd +oosA)=sin* A+ tan® A

Solution:

(secA-cosAlsecA+ cos )
sec 4-cos® A

(1+ tan* A)-({1-sin* 4)
sin® 4 + tan® 4

Question 16.

Prove:
(cos A+ sSinAF +(cosA-sinA) =2
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Solution:

LHS = {cosA + sinA)° + (cosA - sinAF
cosZ A+ SNt A+ Zoosfsind + cos® A sin® A - 2cos A sinA
Hoos? A+ sin®A)=2 = RHS

Question 17.

Prove:
(cosech — sinA)sech - cosA)(tans + cotA) =1

Solution:

LHS = (cosech - sind)(sech - cosA)(tanA + cot &)

1 . 1 1
= [sin,& - Slr‘nﬂ«] [m - r:osAj[tanA+ tar‘nﬂJ
1-sinf A 1-cos® A sink . oS b
sinA o005 A cosh sind

cos? sinf A ) =in® A+ oost A
Slr‘l.ﬂ-. oS A sin A oos A
=1

Question 18.

Prove:
1

— = =secA—_tanh
sech 4 tand

Solution:
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1
sech 4 tan s
_ 1 y sech — tand
sechA + tanA  sech — tanA
_ sech —tanA
sect A — tan A
=sech — tanh
Question 19.
Prove:
cosech 4 coth = 1
cosech — oot
Solution:
cosech 4+ oot A
cosech 4 cot A y cosech — oot A
1 cosech — cot A
_ oosecA—ootA 14 cot?A— cotf A
cosech — coth cosech — cot A
i

cosech — aot A

Question 20.

Prove:
secd - tan 4

Zee T i -2secAtan A+ 2tan® A
sec 4+ ftan g

Solution:
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secd - tand
sec A+ tan 4
sechd - tan b y secd - tan A
secA+tand sech-tand
_(secA-tan AY
 sec?A-tan® 4
sec” A+ tan® A -2secAtan s

1
1+tan® A+ tan® 4 - 2sec Atan A

=1-2=secAtan A+ 2tan* 4

Question 21.

Prove:
(sinA+ cosecA¥ + (0osd+ sec AV = 7+ tan® A+ cot® A4

Solution:

(sinA+ cosecdAY +(cos A+ secAP

sin A+ cosec’ A+ 2sinAcosecd + cos® A+ sec® A+Z2oos Asech
sinf A+ cost A+ cosec?ld+sect Ay 242

1+ cosec’d+ sec® A+ 4

=1+ ot A1+ (1+ tan*4)+ 5

=7+ tan” A+ cot? 4

Question 22.

Prove:
sec? A cosectd = tan® A+ cot? A+ 2

Solution:
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i
cos® A sin A
PHS =tan A+ cot? A + 2 = tan® A+ cot® A + 2 tan A cot A
sin A .\ COSAT
cosh o sinA

LHS = sec® A cosec™® =

= (tan& + oot A = [

~ sinz;ﬂwmsz;&z_ 1
Sin A cos A coe? A sin® A
Hence, LHS = RHE

Question 23.

Prove:
1 1

+ = Z2cosects
l+oosd 1-cosd

Solution:

1 . 1
l+oosd 1-cosh
_ l-cosA+1+cosA
{1+ cosA)1-cos &)

2
1-oos? 4

z
sin® 4
2cosectd

Question 24.

Prove:
i i

4+ : =2sec? 4
1-=sind 1+sind

Solution:
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1 . 1
1-zind 1+sinA
_ l+sinA+1-sin4
C(1-sin A1+ sin4)

=
1-sin4

=

cos® 4
2zec’ 4

Question 25.

A

Solution:

oS ech oos ech
cosech— 1 oosecd 41

_ cos acth 4 cos ech 4+ cos ec?d — cos ech
cosec s — 1

_ 2oosecA
C cot?A
=
_Sir‘li‘_:&._ 2 o oeec?p
Ccost A Cos
sin< A&

( cosec?d — 1 = cot? A)

Question 26.

A

Solution:
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Question 27.

Solution:

14 cos A
1—cooshA
1
sech  sechA41
1 sechA -1
SECA,
sech 41 sech—1
sech —1 " sech —1
_ogec®A—1 tanf A
(sech — 1)2 (sech — 1]2

1+

{ e f— 1 =tar? A]

Question 28.

A

Solution:
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1—sinA
RAS = 1+4sinA
1
7 osech  cosechA—1
B 1  oosech 41
Cosech

_cosech—1 xcoser:.ﬂx—ki
T osech 417 cosecA 41

_ Cosec’A— 12 __ cot?A 5 (- oosedA — 1 =cot? A)
[oos ecd 4 1) [oos ech + 1]
=LH%Z
Question 29.

A

Solution:

Question 30.
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A

Solution:
Question 31.
Solution:
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Question 32.
Prove:
cosecd -1 _ cos A z
cosecd + 1 1+sind
Solution:
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Question 33.

A

Solution:

tan® 4 - tan“8

sinf 4 sinf B

0s2 A Cos2B

sin? Acos? B - sin® Broos? 4

cos? Acos® B
sinf Al - sin®B)- sin®B(1 - sin® A)
cos® Aoos? B

sin“A-sin AsinfB - sin“ B + sin® Asin® B
cos® Acos?B

sin 4 - sin® B

cos® Acos® B
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Question 34.

A

Solution:

Question 35.
Prove:

sin A

= =—cosecA-cotd
1+cos4

Solution:
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Question 36.

A

Solution:

Question 37.
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A

Solution:

Question 38.

Solution:
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(1 +coth-—cosech 1(1 +tan s + sech )

oS A 1 sind 1
=1+ = - — 1+ +
[ sind, Slr‘nﬂj[ CosA, COSAJ

sinA +cosA - 1Yy oosA+sinA+ 1
=[ sinA ][ Cos A ]
[sinA + cosh - 1) (sinA+cos A+ 1)
B SiNA oos A
[sinA + coa&}z - {1]2
SinA cosh,
Sin? A+ cos?h o+ 2sind cosh - 1
SInA cosh,
1+ Z2sinAcosA -1
sin A cosh
_ 2sin A Cosh _>
SiNA oS

Question 39.

Prove:
w =sechA 4 tanh
1l—sinA

Solution:

14 sind

1—sinA
J1+gnAX1+mnA

1—sin& 14sind&

_Ju+mnm2_Jﬂ+mnm2
T Yi—sinfa YV cosfa
_14=inA

C osA

=zecA 4 fanh
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Question 40.

Prove:
,’ﬂ = cosecd — oot
14 cosh

Solution:

1—oosh

14 cos A
_ J1—coshA  1—cosA
_Jl—|—CDS.&.X 1— cosA

_Jil—cosAY

YV 1—cosfA

_ ’(1—-:05;&)2
sin® A

_1—cosA
sing
= o5 ech — coth

Question 41.
Prove:
’l—COS.&. _ =inA
14+ cosh 14 cosh

Solution:
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1l—cosh

1+ cosA

=Jl—CCE.'&.><1—|—CDS.-&.
14+ oosA 14 cosh

1 —costA

B (1+cos;&}2

Sin? A

(14 cos A}z
sinA

- 14 cosh

Question 42.

Prove:
_ CosA

|I1— sinA
1+sind 14sinA

Solution:

1—sinA
1+ sind

Jl—mnﬁ 14 sind

lranA 1+sinA

_fi—sin*A
AL 4 sina)
_ cos® A
14 sinAP
_coEA
C14sinA

Question 43.
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Prove:

2
1o S04 _dna
1+ =in A

Solution:

oos® 4
" 1+snA
1+sind-oos® 4
1+sinA
sind + sin® 4
1+sind
SinAll+sinA)
1+ sinA
sin A

Question 44.

Prove:
1 1 2 sin A

Sind 4 cos;ﬂx—i_ Sing —cosh | 1-2cosih

Solution:

1 1
sind 4 cos A + sind — cosA
_sinA—oosA4sinA 4 cosh
N sin? & — cos? &
_ 28inA _ 2sinA
1o A—costA 1-2ccEA

Question 45.

Prove:
sind + cos A sir‘n&—cos&_ =

+ =
SinA -oos A sinfA+ oosA ZsinfA-1
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Solution:

Sing + CosA " Sind - cosi
Sind - cosh Sind + CosaA

[Sinﬂ + cos ﬂ]z + [Sinﬂ - rcos ﬂ]z
[sin& + cos &) (sind - cos Al

Sin® A + oS A 4+ 2sinA COSA + SiNe A +00S° A— 2sin cos A

sin® & - cos® oA

b (Siﬂ2 B+ cost .&)

sirf A — cost A

2 :
= [5inZ& + cos2a = 1]

sin® & — cost A

2 ) 2
sinfA-oos2 A sinfA-(1-sin? A)
Z
Z2sin“A-1

Question 46.

Prove:
cotd + cosech— 1 B 1+ cosh

coth-cosect+ 1 sinA

Solution:
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cotdtcosecd —1
cotd —cosecA+]

i _ Th iag
_ cotbdtcosech — (cosec™ A —cot™ A) [cosecgﬁ—cotgﬁ=l]
cotd —cosech+1
cothtcosech —[(cosech —cot Al{cosech + oot 4]
cotd —cosecti+]
_ cotAtcosecAll —cosecA +cot A
cotd —cosech+]
= cothtoosecd
cosf ]
= =
sind  sin A
_I4ces A

gin A

Question 47.

Prove:
singtanég

1-cosg

1+ zece

Solution:

singtan &
1-coseg
Sir‘|.:§'t.5|r‘|é'j< 1+ cos@
1-oos8 1+00s58
sin@tan &1+ cosgd)
1-cos?8
siné
CO5 &
sin” &
(1+cosé)
005 &
1

= +1
oS &8

secd+ 1

sing (1+ cosé&)
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Question 48.

Prove:
cos 8ot &

1+sina

=cosecd -1

Solution:

cos cot g
1+sing
msé‘mté‘x 1-sing
1+sing 1-sing
cos foot &1 - sing)
1-sin“ g
ogsélu -sing)
sin g
st @
(1-sing)
sing
1

B sing -
cosecd-1

ooE &

Exercise 21B

Question 1.
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Prove that:
S e oL sinA
(i) +
1-tand 1-ootA
(i) costa +sin*A costA—sintA _>
cosh 4+ sind COs A — Sing,
(i tan A oot A
iiii) +
1-cotd 1-tanhA

. 2 .
{iv) [tamﬂw 1 ] +[taﬂ.&.— 1 J =2 w
Cos A, o0s A 1-sin"A

(V] 2eimf s+ costa=1+sinta
(vi) sinA -<sinB . cos A — coshB _0
cosA + oosB sind o+ sinB

=sind + cosh

=zsechAcosech+ 1

(Vi) {cosech - sinA)sech— cosA) = _
tanA + cotA
(vill) (1 + tanAtanB ) + (tan & - tanB ¥ = sec® Asec’B
(ix) ! + 1 = cosech 4 sech

cosh4sinA -1 cosh4sinhA41

Solution:
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-
Wi

Cos A, SN A
LS = 1—tar‘|;ﬂx+ 1-cotA
_ COS A . SinA _ 0os A . SinA
{- SinA i coshA cosA-sind o sinA - coshA
Cos A SinA 0os A SinA
cos” A sin®A costA-sintA

oos A - sinA ¥ sinA-cos A (00SA - sinA)
=zinA + cos A =RHS
(i}
cost A 4sint A aost A sin®A
oS A4 sind CosA —sinA
(cosgﬁ—ksing;ﬂ«}[ms;&—sinﬂ)-k(t:u:egﬁ—sing;&)(ms;ﬂ«-ksinﬂ)
cosf A — Sint A
oos* A —costAsinA4sintAcosh —sint A
oozt A4 oos® AsinA — sin® AcosA—sint A
B cos® A — sin A
2(CDS4.&.—SiH4:&.‘J
cos? A —sin® A
B 2((:052 A—i—sinz;&) (COSZ.&. —sin® A)
- (CI:ISE.&.—S”'IE A)

=2(c052;&+5in2&)

— 2 ( cos? A4 sin? A = 1)
(i)

tant . cot A
1-coth  1-tanh

i
tan A L _tanA

1 1-tanA
tan s
tan® & 1

tanA -1 tan Al - tan &)
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. tantA-1
 tanA(tand - 1)

(tanf - 1) tan®A + 1+ tan &)
- tanA(tan s — 1)
_sec® A+ tan A
N tan A

1

_ mosthA Yy

sinA

CoOs A,

1

1

sinf cos A *
=sechoosect + ]

ir k!
| I ]

1 Y 1 Y
[tar‘uﬂ« + ] + [taﬂ.&. - J
Cos A o005 A

(mn&+1f+[mn&—1f
cos B o0 B

_ SiNfA+1+2sinA+ sin“A+1-2sinA
B cost A

_ 2+ 2sinfA
C oosZA
=2[1+sm2A]
1-sin® A
V)
2sin® A+ cos* A
— 25 A+ (1-sir? AT
=2zt A+ 1+sint A-2sirf A
=1+sin*A
(vi)
sind —sinB N oosh — cosbB
cosf o+ cosB o sinA 4+ sinB
_sin*A-sin®B+ cos® A - cos®B
(oos A+ cosBli(sin& + sinB)
(sin2 A+ cos? A) - [sir‘FB + oos? B:]
(cosh+ cosBi(sind + sinB)
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Question 2.

Solution:

Question 3.

Solution:
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Question 4.

Solution:

Question 5.

Solution:
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Question 6.

Solution:

Question 7.

Solution:
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Exercise 21C

Question 1.

Solution:
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Question 2.

Solution:
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Question 3.

Solution:
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Question 4.

A

Solution:
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Question 5.
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Solution:
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(i)

3sir‘| F2 gec3Z®
005 18*  cosechER
_ ESir‘II:‘:_J[:P -18%)  sec(90"- 53°)
oos 180 CosechE”

_ ECDS 15°  ocosecdg? _3_1_2

cos 18 cosechEe
il Scos8Pcosecl1 (P + 2oos59° cosec31°
= 3coe(90° - 1P cosecl(P + 2cos(90P - 31°)cosec3 10
=3sinlCPoosecl? + 2sin21°cosecs1”
=3+2=5
(i} M+sir‘| S5%sec 31°

cos 107

sin [90° - 10°
= ( )+ zin (90° - 31°)sac 31°
cos 10°

_COS 10" , Co8 31"°

cos 10°  cos 31°

=1+1=2

(iv) tan{55° — &) - cot{35% + &)

= tan[90° - (35° + &A)] - cot{35° + A)

= cob[ 350 + A) - cot{ 357 + A)

=0

v cosec(B5® + A) - sec(25° - A)

= cosec[90F — (25° - A)] - sec(25° - A)

= sed25°- A)-sec(25° - A)

=0

i) 2tar‘|5?'° _cot/Cr

cot33  tanz20P

_ o Bn(80° - 353°) _ cot(90° - 207) @[L]
cot33e tanz20e N

_ 2cot33° _tan20® {

cot33°  tan20°
=2-1-1
=0

- «E cios 450
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i QOFF 41° s 75°
tan® 49°  cos® 15°
_[aﬂ9@—4@ﬂ2_2hmwﬁu19n2
- tan® 49° cos? 150
tan® 4g° B cos® 15
tan® 49°  cos® 15°
1-2=-1
(i) cos 7 P . Cos59°
sinzZCP  sin31°
cos(90° - 20°) | cos(90°- 31°) B[ET
sinZCe sin31° <
sin 20 . sin31°
sin2P sin31°
=1+1-2=0
() 145in30° + Goos6lP - Stan 450

_ 14[%}5@-5{1}

-7+3-5=5

- Ssin? 30P

Question 6.

Solution:

A
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Question 7.

Solution:
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(Il sinx = sinG0?cos30° — cosBOP sin30P
. NCAIE 13y(1
5'”—[3 ENRCILE

SNy ==-====s5n3C
El
Hence, x= 3P

W
e

(1) sinx = sinB0? cos 307 + cos a0 sin 300
. NEATYE] 131
SRnx = [? E + E E

sinx=="+==1=gn90°

Pl
NP

Hence, x= QP

() cosx = cosAOP oos 307 — sinBOP sin30°

- (5)-(£)(3)

cosx = D= cosa0®

Hence, x= QP
s tan&l? - tan308
[iv) tanx =
1+ tan&lP tan30P
1
'\6 - E
tanx = —— 1
1+ «E—
NE]
a-1
tanx = ‘B = i= i = tan30@
1+1 23 3
Hence, x= 3P
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WV ginZw = 2sin45? cos 450

e

sinZx =1 =sin9Cr

2w = 9P
Hence, x= #45=

Wil 2in3Ex = 2sin30%cos 30

R

Ne

SIN3x = = = sin &P

Jx = P

Hence, x= 20P

vil] cos(2x — 6°) = cos? 30°P - cos? 6P
cos(2x - 6) = cos (90° - 60°) - cos® 60F
cos(2x - 6) = sin*60° - cos? 60°

2
cos(2x - 6) = 1—20@526D°=1—2[é] - 1_%=

P =

i
cos( 2y —6Bl=_2
(2x-6)= 5

cos(2x — 6) = cos 6P
(2w —-6)=60CP

2 = BER

Hence, w = 33°

Question 8.
In each case, given below, find the value of angle A, where (e < A < Q(r,
(i} sin{90° - 24) . cosecdz" = 1
(ii) cos(90® — A). sec?7° =1

Solution:
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(i} sin(20® - 2A). cosecd2® =1

1
sind>
o5 34 = sind2 = sin(90F — 487) = cos 48°
34 = 480
A= 16°
(i) cos(90® - A), sec77* =1
cos(90° — Al seciio =1
sinA—- -1

oos F A

sind = cos77° = 00s(90°- 13°) = sinlZr
A=13"

Cos 38,

Question 9.

Prove that:
(i) cos(90° - 8loos B
oot B
(i) 5in8sin(90F - 8) _
cot(90° - &)

—1-cosfa

1-sin®e

Solution:

(i)

LHS - oos(90P - 8)cos8 _ SinBcoss
cot CoOsH
sing

s 8=1-coe’ 8

(if)
LHS - singsin(90°-8) sinBoos8  sinBcoss
cot(90F - &) tang sing
CcosH

—cosfE=1-3n‘e

Question 10.

Evaluate:
sin 35 cos 55" 4+ cos 357 sin 55°
mosect 10° — tard 20°
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Solution:

sin 35" oos 55" 4+ cos 357 sin &P
cosect 10% — tan® 80°

sin 35% oos {900 - 350) + cos 35° sin [90° - 350)
cosec? {QDD - SDD) ~ tan® 80°

sin 35°, sin 35" + oos 35° oos 35°
sec” 80° - tan® 80°

sin® 35° + cos® 35° 1

sec? 80° — tar@ 80° 1

Question 11.

Evaluate
sin? 34° + sinZ 56° + 2tan 18° tan72° - cot? 30°

Solution:
SINF 34 + Sin“56° + 2tan 18 tan72° — cot® 30P

sin?34° + sin®(90° - 347)+ 2tan18° tan(20° - 722 - oot 300
Sin“34° + cos®34° + 2 tan 18° cot 18° - cot® 3P

- oot 30

(Sin“34° + cos“34°) + 2tan 187 x

=1+2x1—b5f
_142-3
_3-3

0

i
tan 1&°

Question 12.
Without using trigonometrical tables, evaluate:

cosec? 57° — tan?33° + cos 44° cosec46° — \sqrt{2}2-Jcos45° — tan?60°
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Solution:

cosec? 570 — tan® 33 + cos 447 cos ec 460 — 2 cos 45° - tan® 60P

cos ec? (900 — 337 — tan® 33° + cos 44° cosec (90° — 440) - -2 oos 450 — tan? 60P
sec? 33° - tan? 33° + cos 44° sec44® — 2 cos 45° - tan? 60
1+1-+2cos45 - tan® 60

101243 L ()

-2-1-3
- -2

Exercise 21D

Question 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(1sin21°=0.3584
(i) sin 347 42'= 0.5693
(i) sin 479 32'=<5in (479 30"+ 2')=0.7373+ 0.0004 =0.7377

(iv) sin 629 57" = sin (62° 54" + 3') = 0.8902 + 0.0004 = 0.8906
(v) sin (10° 20"+ 20 45") = 5in 307%65' =5in 31°5"= 0.5150 + 0.0012 = 0.5142

Question 2.
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Use tables to find cosine of:
(i) 2= 4’

(ii) 8= 12

(iii) 26° 32’

(iv) 65° 41’

(v) 9° 23"+ 15° 54’

Solution:

(iJocos 2°4' =0.9994 - 0.0001 = 20,9993

(i) cos 8212 = cos 0.98%8

(i) cos 267 32" = cos (26° 30"+ 27) = 0.894% - 0.0003 = 0.8945

(i) cos 65241 =cos (65°36'+ 5)=0.4131-0.0013=0.4118

(Wicos (9°23' + 15754 ) =cos 24° 77 = cos 25% 17 = cos (25% 12" + 5') = 0.9045 - 0.0006 = 0.9042

Question 3.

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

(if) 42° 18"

(iii) 17° 27

Solution:
(i) tan 37°=0.75346

(i) tan 427 18" = 0.9099
(iii)tan 17° 27" =tan (17°24'+ 37 = 0.3134 + 0.0010 = 0.3 144

Question 4.

Use tables to find the acute angle 5, if the value of sin 7 is:
(i) 0.4848

(ii) 0.3827

(iii) 0.6525

Solution:
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(i} From the tables, it is clear that sin 2%° = 0.4845
Hence, &=297

[ii) From the tables, it is clear thatsin 22° 30" = 0.3827
Hence, 8 = 22° 30

(iii) From the tables, it is clear that sin 40°42' = 0.6521
sin 8 -sin40°42' =0.6525 -; 0.6521 = 0.0004

From the tables, diff of 2" = 0.0004

Hence, 6 =40% 42'+ 2" =40° 44"

Question 5.

Use tables to find the acute angle 3, if the value of cos 7 is:
(i) 0.9848

(ii) 0.9574

(iii) 0.6885

Solution:

(i} From the tables, it is clear that cos 10% = 0.9348
Hence, 8 = 10°

(i) From the tables, itis clear that cos 146°48° = 0.9573
cos B8 -cos 16°48' = 0.9574-0.9573=0.0001

From the tables, diff of 1= 0.0001

Hence, B =16%48"-1"=14647

(iil) From the tables, it is clear that cos 44° 30" = 0.6584
cos g - cos 446?30 =0.68385-0.6834 = 0.0001

From the tables, diff of 1" = 0.0002

Hence, B =44630"-1" =44 2%

Question 6.

Use tables to find the acute angle g, if the value of tan q is:

(i) 0.2419
(ii)0.4741
(iii) 0.7391

Solution:
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(i} From the tables, it is clear that tan 13° 38 = 0.241%9
Hence, 6 = 13" 38’

(i) From the tables, itis clear that tan 25° 18" = 04727
tan 8 -tan 25° 18" =04741-04727 =0.0014

From the tables, diff of 4' = 0.0014

Hence, 0 =2518"+4 =25 22

[iii) From the tables, it is clear that tan 36% 24" = 0.7373
tan 8 -tan 36° 24'=0.7391-0.7373 = 0.0018

From the tables, diff of 4" = 0.0013
Hence, 8 =36 24"+ 4" =347 258

Exercise 21E

Question 1.
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Prove the following identities:
1 1 _ 2oosA

| —
0 cos A 4 sir‘n&—i_ cosh —sind ZoostA— 1

(il) cosech - coth = _sinA
1+ cosh
.
(i) = _SIMA oA
1+ coshA

(iv) 1-cosh sin A,

i + = Z2oosech
sin A 1-cosh

(v) CotA + tanA _ _ 1+ tand + cotA
1-tanf&  1-coth
{vi) ﬂ+ tan & = sechA
1+sinA
(wvii) ﬂ - ot A = cosech
1-cosh

sinA-ocosh+ 1 B o0 A
sinA+cosA-1 1-sinA

(ix) 14 sin& _ cos A
1—sinA  1-—sink

(x) 1—cosh _ SinA
14+ cosh 14 cosA

(xi) 1+ (sech - tand)

cosectsech - tand)

) (cosech - cot A + 1
sech cosech — cotA)

(xiii) cot® A —Sec’ﬂ_‘_i seczpaf[ZnA-1Y
1+ sinA 1+ sech

{viii)

=2Ztan’A

(xii = 2coth

(xiv) (1-2sin® A
cost A - sint A

(xv) sect A(l —sinta)-2tan®a =1

vi) cosecail - cos* Ay - Zecoff A =1

(xvil) (1 + tanA + secAX1 + cotA - Ccosech) = 2

- 2ot A1

Solution:
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1 1
cosA+sinA+ cos A — sinA
_ osA4sinA 4 cosA —sinh
C (cosA +sinA)cosh — sind)
_ 2oosh
T oA St A
_ 2oos A
o2 A (1l —oost )

o 2oosh
2ot A1

'
W

lcosech — ooty
1 coshA

sind sind

1-cos A
SinA,

1- oosAx 1+ocosh
Sin A, 1+ coshA
1- cos® A

sinA{1 + cosA)

sine A
sinA(1l+ cosA)
sinA

1+ cosA
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sin® A
1+ cos A
1+ coshA- =i A
- 1+ coshA
cos A+ cost A
- 1+ cosA
cos A1+ cos )
- 1+ cos A
= COsA

[iif) 1 —

1—0:::5;&+ N4
sin A 1-oosA
_ (1-cosA¥ +sint A
C sinAl-cosA)
14+ cos® A-Zcosf +5in° A

SinAl - cosh)
£— 2oz A
sinAl- cosA)
21— coshA)
Sin&(1 - coshA)
JCosech

(iv)
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.. coth N tan A
U 1-tanA 1-cotha
i

tan . tan A
1-tanA 1- 1

tanA
_ 1 . tan® A
tanAll - tan/)  tanA -1
_ l-tan' A
C tanA(l - tana)
_(1- tanA)(1+ tan A+ tan® A)
- tan&(1- tand)
_l+tanA+ tan® A

tan A
=coth+ 1+ tanA

vi) S92 L rana
1+sinA

cos B +sir‘n&
1+sind  oosA

COsZ A+ Sin A+ sin A
(1+sin&A)cosd
14+ sinA

- (1+sinf&)cosh
1

Cos A
sech,
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i) _SMA o
1-coshA
_osinA cosh
C1-ooshA sind
Snc A - cos A+ oot A
- (1-cosA)sind
1-cosh
B (1- cosA)sink
1
sinA
= COS ech

sin& -cosh+ 1

sinA+ cosA -1
sinf-cosf+1 sinA-(coshA-1)

SinA+ cosh—1 sinA- (cosh-1)
(5inA - oos &+ 1)
sin® A - (cosA- 17
Snf A+ cost A+ 1-28infAcos A - 20058 + 28in A
sinf A -cosf A-1+2cos A

1+ 1-2sinAcosA-2oos A+ 23inA

—cos® A - cos? A+ Zoos A
Al-cosA)+ 2sinAl- cosh)

2oos Al - coshy)

1+sinA

oos B
1+sind 1-sink

oos B . 1-sinA

{wiii)

cos® A,
oosAL- sind)
cos b,
1-sinA
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14+ sind

1—sinA

_J1+QHAX1—QHA
l1—sinA 1—-sink

_1-sinfA

T A(l-sinAR

[ el
L

i

ozt A
(1—sinAF
_ cosh
~ 1-—sinA

$

1T coea

=\{1—cos;ﬂ\>< 14+ cosh
14+ cosA 14 cosh

11— cosfA

B (1+CCG;&.}2

_ i A
[1—|— COEA}Z
_ SinA
14+ cosA
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L+ (sech - tans )

cosech{sech - tanh)
_ (sec? A - tar® A)+ (sech - tanA ¥
cosechsech — tand)

_ (sech - tan&)(sech + tanA) + (sech - tan A )
cosechsech — tan &)

_isecA+tanA)+(sech - tanh)
COSech

Zeech

(Cosech - oot AY + 1

sech cosech — coth)

_ lcosech - cotAY + (cosec - cott &)

B sech ooz ech — cot &)

_ (cosech - cotAY + (cosech - cotA) cos ech + cot &)
B sec A cosech — cotd)

_(cosechA -cotA)+ (cosech + cotd)
sech

(i)

B 2Cos ech,

sech
= Z2coth
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1+sinA 1+ sech

i i :

-1 sechA+1 sinfA-1

= tz,g'_, SEC 2,&' snA-1
= M1+5ir‘|;ﬂxx5e|::;ﬂx+1 *eec 1+ sec

[ sect A -1 sind -1
t A Zaf3nA-l
- |1+ sinA)(sech + 1]'}- 5e [1+ SEC.&.]

tan® A sind -1
tA Zpaf3nA-1
- (1+sinAl(secA+ U}r 5= [1+ sec;&]

1 sinA-1
= : +sectal 0T o
(1+ sinA)sech + 1) 11 sech
_ 1+ sec® AlsinA - 1)(1+ sinA)

(1+sinANsech+ 1)
_lesec® Asin®A-1)
(1+sinA)(sech + 1)
_ l+sec® Al-cos® A)
{1+ sin&A)sech + 1)
) 1-1
(1+sinA)sech + 1)
-0

(i) cot? A [wj +se iy [ﬁ}

(1-2sin® A¥

cost A - sin® A

_ (1-2sin?A¥

 (cos? A -sir? A)(aos® A+ sint A)

(1-2sin? AF

1-sin? A - sind A

(1= 2sinf A)

C1-2sifA

=1-2sin® A

= 1-2(1- cos? A)

- Zcost -1

ot o
I,}CLI I\n.n'-ll
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bov) sect AfL - sint A -2 tan® A
sec? Al - =in® A)1 + sind A)- 2tan® A
sec Al cos? AN1 + sin® A)-2tan® A

.-
- zec® A+ sz}ﬂ‘—EtanZA
oosc A
- zec® A+ tan® A- 2tan® A

—zec® A-tanf A

1

bovi) cosectall - cos? A) - Zcot? A
cosect (1 - cos® A1+ cos® A) - Zoot® A
cosectA{sin A1+ cos® A)-2cot? A
cosectA(1+ cos® A)- 2 oot A

cost A
sin® A
cosectd + oot A - 2cot A

cosecih + - Zcatd A

cosectd — oott A
1

Dovil) (1 + tanA + secA)(L + cot A - cosech)
=1+ooth - oosecd + tan b+ 1 - sech+
sech + cosech — cosech sech

cosh sind 1
=2+ = + - —

sind cosA sinfcoshA
_2+CD52.&.+Siﬂ2.ﬂ'~._ 1

SinAcosh sinAcosh

_ 24 i o 1

sinAcosd sinAcosh
=2
Question 2.
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If =ind + cosA=pand secA 4+ cosech=q,then prove that:
alp?-1)=2p

Solution:

gaip? - 1) = (sech + cosecd) [(sinA + cosf - 1]
= (sech + cosech) [(sind + cos?h + 2sinfoosA) - 1]
= (sech + cozech) [(1 + 2sinfcosh) - 1]
= (sech + cosech) (2sinfcosh)
= Zsind + 2oosA
= 2p

Question 3.

If x =acosd and vy = bcotd, show that:
& bf
2 F

Solution:

& b°
NN

a° b?
2 oosfe bicottl

1 sinfe
cos® 8 os” B
1-sin®e

cost 8

COSE =

cosz =
1

Question 4.
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If sec A + tan A = p, show that:
2

Sind = DZ -1

P+ 1
Solution:
p* - 1
p2 +1

_ (sech+ tans)® - 1

B (sech + tanAY + 1
sec? A+ tan® A+ 2tanfsech - 1
sect A+ tan® A+ 2tanfsech + 1
tar® A + tan® A+ 2tanA sech
sec? &+ sec® A+ 2tand sech

B 2tan® A+ 2tanfsech

 Dsecd® A+ 2tanfsech
_ 2tan Al tan A+ sech)
Zeechtand + sech)

= sinA

Question 5.

If tan A=ntanB and sin A = msin B, prove that:
z
m= -1

cos” A = =
n -1

Solution:
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Given that, tan & =n tan B and sin & = m sin B.

e tand and m:S!r'I.-'E".
tanb sink

_ me - 1

|

[sir‘n&f 1
sinB
z
[tanﬁ«] 4
tan B
tan® B(sin® & - sin® B)
sin®B(tan® A - tan® B)
=N A - sinf B
mSEB[SiHEA _ SinzBJ

cost A cosB
oos? Alsin A - sinf B)
sin® A cos B - (1 - cos? B)oos® A
cos? A1 - ooz A- 1+ cost B
005 B(sin® A + cos® A)- cost A
005 Alcos? B - cos A)
00s% B - cos® A
= cos® A

Question 6.
(i) If 2 sinA - 1 =0, show that:
sin 3A = 3sinA - 4sin°A
(ii) If 4 cos2A - 3 = 0, show that:
cos 3A = 4 cos A - 3 cosA

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigo

nometrical-identities/

€IindCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigonometrical-identities/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigonometrical-identities/

€IndCareer

(iMZ2sinA-1=0

. i
=sind ==
=

We know sin30° = %
So, & = 30°
LHS = sin3A = sin20°7 = 1
RHS = 3sinA - 4sin® A
= 35in30° - dsin” 30°

(B

=1

SISV Y

1
2
LHS = RHS

(if)
4 msZs - 3=0
= 4 coslh = 3

>

z

= Cos A=—
4

= cosh = —"23

e know cos30P = g
So, A =300
LHS = cos23f = cos9P =0
RHS = daos® A - Scos A
= dcos? 30P - 3oos30P

3536
R
LHS = RHE
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Question 7.
Evaluate:
. tan35° : oot BER Z secd0e
fij 2 | 4|/ | -3 =—/—/—=_
cot 5E° tan35" Cosec SR

coesecId?
sechye

(iii) Ssintg®  Z2coot8Z°

cos 2R tan 50
(V) cos 40P cos ec50° + sinS0P sec 40P
(V) sin27°5inE3° - cos 637 cog27°
(vi) J8in/2®  sec3s”

cos 18 cosechER
(vii) 3cos 8P coseclP + 2cos 5 cosec3 10
cos /5 . sinlz®  coslge
sinl5%®  cos?78°  sin72e

(ii) sec26rsinede +

(viii)

Solution:
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t-5|r‘|35D Cot 5P 2_3 secdle
ot 550 tan35e cosec SO

[mnm@ 59q +fmqg@—39q2_3tﬁq99—5mt

cot 55 tan 35" cosec5CP
_o cot55'=' . tan 35 z _3 cosec50P
cot5Ee tan 35° cosec5OP
= 2{1]2 +1%+ -3

-2+1-3
-0

Coe sec35
sech5/®

sed 9P - 64°)sin6de + =25 seq90F - 57°)

(i) sec2e”singd” +

sech /e

= cos echd?sin 64 + seco/°

sech /e
=1+1=2
(i Ssinge®  Z2oots83°

" oos24r tan 5°
_ 5sin(90° - 247 2cot(90° - 5°)
Cos 2 tan5®

_ Scos24h Ztanse
oos 24P tan &0
=5-2=3
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() cos 4P cos ech0° + sinSOP sec P

= cos(90P - B0°)cosech0? + sin(90P — 40°)sec 40P
= sin50° cosechP + cos 40P secdlP

=1+1=2

V) sin27°sin63° — cos B3P cos 270

= sin(9CP - 637 )s5in 637 - cos63° cos(90F - 637)
= Ccos6IPsinG3% —cosE3 sinG 3"

=0

L 23EINT2° zec3®

" ce 180 cosecser

_ 3sin(90° - 18°)  sec(90" - 587)
- coslgR Cos echiER

_ Jcosl8 cosechi®

" oos18° cosecSs”
=3-1=2

Vil 3oosBPcoseclP + 2cos59 cosec31°
= 3coe(90° — 1P cosecl(P + 2cos(90F - 31°)cosec3 1

= 3zsinlPooseciP 4+ Z2sin31°cosec3 17
=3+2=5

cos /50 N sinl2®  coslel

sinl5®  oos7E sin/2R

cos(90F — 157) N sin(90° - 78]  cos(90° - 727)
sinl1s® oos A8 5N/ 2

sinl3®  oos/Et sin/2

Snise  os7&  snT>e
1+1-1=1

(wiii)
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Question 8.

Prove that:
(i} tan(55° + =) = cot35° — =)
(ii) sec(70° - 8) = cosec(20° + &)
(i) sin(28* + &) = cos(62® — A)
. 1 1 z
=2 Q0° - A
M T ooser - A Tocosor Ay ~ 2oL )

1 1 o
V) L+sin(90°- A)  1-sin(90P- A) 2sec’(90°- A)

Solution:
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(i} tan(55" + %) = tan[20° - (35" — x)] = cof{35° — )
(il) sec(70° — ) = sec[90" - (20° + 6)] = cosec(20® + &)
(i) siN{28° + &) = 5in[90° - (62° - A)] = cos(62° - A)

. 1 1
N cosfome - A) T 1= cos(90F — A

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

>

1-sin® A

>
cos A
Dzect A

= 2cosect (0P - A)

. 1 1

Y Ener Ay T-sn(ar - &)
1 . 1

l+cosh 1-cosA

l-cosA+ 14+ cosh

(1+cosh)(l-cosA)
2

1-cos? A

Zrosecd

= 2sec?(9r - A)

Question 9.
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If A and B are complementary angles, prove that:

(i) cotB + cosB = sechcosB(l + 2inB)

(i) cotly coth - sind cosB - cosf sinB=0

(iii) cosec2A + cosec?B = cosec?A cosec’B

(iv) sinA+sir|E5+ cosB - cos A _ =
sinA-sinB oosB+ cosd 2o A-1

Solution:

Since, & and B are complementary angles, A + B = %0°
(i)

cotB + cosB
=cot (90F — A) + cos (907 - 4)
= tand + sin&
sind
oS
sind o+ sinfoosh
Cos A
sin&(l + cosh)
cos A
= sechsinA(1+ cosh)
= sechsin(90° —-BI[1 + cos(90P - B
= sechA cosBll+ sinkB)

+ sinA

(if)

c::ubﬂ« ootB - sinf cosB - cosA sinB

= coth cot(90- A) —sind cos(90- A)- cosh sin(90 - A)
= coth tand - sinA sind — cosh cosh

= 1-{(sinA + cos®A)

=1-1

=0
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(i)
coeec A + cosecB
= cosec?h + [cosec(90 - A)?

= coeec?h 4+ sec?h
1 1

SIrE A cos A
cos? A+ osint A
st A cos® A
1
=in® & 0o A
= cosec2A [sec(90A? - B)]2
= cosec2A cosec?B

(i) sind + sink . cosB - cos A
sinA-sinB  cosB + cosA
sind + sinbB . oos(90P — A)- cos(90P -B)
sindA-sinE  oos(90P - A+ cos(90P-B)
sind + sinB sinA-sinB
sinA - sink " sinA+ sinB
_isinA+ SinBYF +(sinA-sinB¥
C (sinA-sinBYsinA + sinB)
Snc A+ SirF B+ 28inAsinB + sin® A+ sin°B - 2sinfsink
sin® & - sin° B

sing &+ sin? B
Sife & - sint B
_ 5 8in® A+ sin®(90° - A)
Sine A — sinf(90r - A)
SinE &+ cost A
sing & - cost A
2
sin€ A - (1 - sin® &)
B 2
S 2sinfAa-1

-2

=2
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(i) sind + sinb . cosbB - cos A
sinA-sinB  cosB + cosA
sind + sinbB . oos(90P — A)- cos(90P -B)
sindA-sinE  oos(90P - A+ cos(90P-B)
sind + sinB sinA-sinB
sinA - sink " sinA+ sinB
_isinA+ SinBYF +(sinA-sinB¥
C (sinA-sinBYsinA + sinB)
Snc A+ SirF B+ 28inAsinB + sin® A+ sin°B - 2sinfsink
sin® & - sin° B

sin® A + sin® B
sin® A - sin® B
=23m2&+mn%m?—&)
Sin? A — sinf(90r - A)
sin® & + cos® A
sin® A — cos® A
2
sin€ A - (1 - sin® &)
B =z
S 2sinfAa-1

=2

=2

Question 10.
\frac{\cot A-1}{2-\sec *{2} A}=\frac{\cot A}{1+\tan A}cotA-12-sec2A=cotA1+tanA
Solution:

To prove that : \frac{\cot A-1}{2-\sec *{2} A}=\frac{\cot A}{1+\tan
A}cotA-12-sec2A=cotA1+tanA
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cothA - 1
2 —sec A
1

_ tan A

2 - (1= tan A
B 1- tan A

tanA (1-tan® A |

(1— tanhA)

tanA(l-tanA)(1 - tanA]
1
tan A(l < tan A)
1 1

“TanA (I-tanh)

cot A
1-tanh
= RHS

LHS =

Hence proved.

Question 11.
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Prove that:
(0 i B 1 _ 2Cos B
SinA-cosA sinA+cosh 2ginifA-1

(—SPFA 5 sech
cosech -1 -
(iii)% = sech - tan A
+8in

(iv)cosAll+ cotA) + sinAll + tanA) = sech + cosech

sech Ccosech
cosectd  sech

(wilsinA - cosAN1+ tand + cotA) =

(viljsec? & + cos ec?A = tand + cotA
(wiiisinA + cosA)(sech + cosecl) = 2+ secAcosecsh
(wiii)(tan A+ cotAXcosech — sinA)secA - cosh) =1

cos® A - cost B

————— = cosecth - cosec B
sin AsintbB

(ix)cot? A - cotP B =

Solution:
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1 1
sinf-cos A sindA + coshA
_sinA+oosA-sind + coel

(2ind - cosAl(sinA + cosA)

(i)

B Joos A
sin A — oos? A
B 2oos A
Csin? A -(1-sin? &)
. 2o0sA
C 2sinfA-1
(i) cot? & _q
cosecd — 1
cot? & — cozech + 1
B cosech -1
—cosech + cosecth
B cosech -1
cosechcosech - 1)
B osech -1
= COozech,
Y an
1+ sinA

oos B xl—Sir‘lﬁ.

1+sinds 1-sind

cos AL - sind)
1-sin® A

oosAl - sind)
cos® A

1-sinA

Cos A

=sech - fanh
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(ivicosAl + cotA) + sinAll + tan &)

os2 A Sing A
+ SN A+
oS A

coss A sin® A
: +cos b+
sinA oos A

[ODSE.&. +sin® ;&]Jr [-::Dsz PSS Siﬂz.&.]

cos A+

sind +

sinA o0s A
1 i

B sir‘uﬂ«+ 005 A

= Ccosech + sech

(wilsind — cosA)1 + tan & + cot &)

Siné A coss A

=sind + + 00 A - coshA - SinA - —
sinA

_sinfA cosf A
cosh sind
sech oosech

cos ecth = ecch
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(WILHS = vJsec? A + cosecZA,
1 1
B \(o:usz A+ sind A
\{Siﬂ2 A v oosS A
sin® & cos? A

|| 1
Ysin? Acost A

i
B SinAcos A

RHS = tan4 + cot A

_ sin A . oos B,
T ooosd o osind

B sin® A+ cos A
SinA cosh
i

- SinAcos A
LHS = RHS

(Wil sin/ + cosA)(sech + cosech)

B Sin A, lsis COS A
oS A SinA

cos® A+ sint A
sin A cos 4
i
+
sinAcos 4
= 2+ sech oosech

=2+
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Cwili i tan A+ cot AN cosecd - sinf)(sechA - cosh)

= sinA+c05A ! —sinA, L - COsA
" leosA  sinA JlsinA oS &
sinf A+ cos Al 1-sinf A 1-cos? A
sinAcos A, SinA oos A

cos® A | sin® A
SIH.&.COS.&. sing, cos B
=1

(ix)oot? A - cot’ B
oosf A costB

Sinc A st B
oozt Asind B - oos® B sin® A

sin® Asin® B
005 Al - cos? B) - cos? B(1 - cos® &)
sin® Asin® B

ooz A - cosf AcosfB - cosf B o+ cosf Boos? A

sin® Asin® B
ozt A - ot B

sin® Asint B
1-sin®A-1+sin’B
SinE AsintB

—sin A+ sin° B

sin® Asin® B
Siré B sin? &,

sin® Asin® B B sin® Asin® B
11
sin® & sin”B

= cosecth - cosecth

Question 12.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigo

nometrical-identities/

@II 1 Wwdll GGh


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigonometrical-identities/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigonometrical-identities/

€IndCareer

If 4cos?A - 3=0and 0° <A =90° then prove that:
(i) sin3A= 3 sinA - 4 sin°A
(ii) cos3A=4 cos°A - 3 cosA

Solution:

V3

We know cos30P = =
So, A = 30°
(i)
LHE = sin3A =sin9r =1
RHS = 3sin& - 4sin® A

= 35in30° - 4sin® 30°

1 1y
—Zx——dy|=
) [2]

pal e P

3
2
=1
LHS = RHS
(i}
LHS = cos28 = cosQP =00
RHS = 4oos” A - 3cos A

= dcos” 30° - 3008300

{942

2
LHS = RHS

-0

NS

Question 13.
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Find A, if0° < A <907 and:
() 20052 A-1=0
(ii)sin3A-1=0

(i) 4si? & -3=0

(V) cos? & - cosa = 0

V) 2cos? A4 cosi-1=0

Solution:
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M 2oosfa-1=0
1
2
1
=cosh = —

Nz

We know cos45? = —

= cost A =

Hence, A = 45°

[ii)sin34A-1=0
=sin3t=1

We know sinQCP = 1
LS8 = 90e

Hence, A = 30P

i) 45imf A-3=0

=g 4 =

Pl L1

= sind =

vt

We know sinBi° =

M|'ﬁm

Hence, A = &P

(V) cos® A -cosh =0

= coshlcosA-11=0
=cosbh=00o cwsh=1

We know cos9F = Oand cos(P =1
Hence, A =907 or (P
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WV 2oos Ay cosh-1=0

= Zcost At 2cosh-cosf-1=0
=2cosocosh+ 1) - cosh+ 1)=0
=(2ooshA-1cosh+1)=0

= cos A =%or cosh =-1

We know cos6P = %
We also know that for no value of AP < A <90°), cosh=-1,

Hence, A = 0"
Question 14.

If0° < A < 20°% find A, if:
Cos A oos A

1-snA  1tsnA

(ii) sin A . sin A _
sech-1 sech+1

Solution:
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e COSA 0os A,
l.|_- - + - =4

1-sn&  1+sinA
CosA + cosAsIinA + cosA -sinfAcosh

(1-sinA)1+ sind)

S00sh
1-sin? &
:2co§&=4

cosc A

1

= 4

=

oS A -

= Cosh =

] R

We know oosE0° = 1

Hence, A = &P

sin A sin A

sech -1 * secA+ 1 -
sinfsech + sinf+ secAsinb—-sinA _

(sech - 1 sech + 1)
— Esmzﬁa sech, _5
sec A -1
sinfAsech
tand &

Cos A,

sind
=coth =1
We know cotd5e =1
Hence, A = 45°

(ii)

2
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e COSA 0os A,
l.|_- - + - =4

1-sn&  1+sinA
CosA + cosAsIinA + cosA -sinfAcosh

(1-sinA)1+ sind)

S00sh
1-sin? &
:2co§&=4

cosc A

1

= 4

=

oS A -

= Cosh =

] R

We know oosE0° = 1

Hence, A = &P

sin A sin A

sech -1 * secA+ 1 -
sinfsech + sinf+ secAsinb—-sinA _

(sech - 1 sech + 1)
— Esmzﬁa sech, _5
sec A -1
sinfAsech
tand &

Cos A,

sind
=coth =1
We know cotd5e =1
Hence, A = 45°

(ii)

2

Question 15.

Prove that:
(cosec A-sin A) (sec A -cos A) secZA = tan A
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Solution:

LHS,

(Cosech - sinA)(sec A - cos A) sec” A

1 . 1
= - —sind || —— - cos & |sec® A
S A Cos A
. 2
_ 1—§|n S 1[1-cos” A -
S A Cos &
z .
cos< Al sIinT A
- sec’ A
S A, Cos A
Sin A
Cos b

=tanaA = EHS.

Question 16.
Prove the identity (sin 8 + cos 8) (tan 8 + cot 8) = sec 8 + cosec 6.

Solution:

LHS = {sin8+ cos8){tan e + cot 6)
Sing .\ COSE‘J
oosH . Sins

sin‘ e+ cos? B]

= {sing+ oose}{

{sine+oose}[

CosAasing
_ sinB+cosa
© cosAsing
_ sinA . CosH
CosEsinge  CosAsSing
1 1
T cos@  sing
= secH+ cosecH
=RHEZ
Question 17.

Evaluate without using trigonometric tables,
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sin? 28° + sin? 62° + tan? 38° — cot? 52° + \frac{1}{4}14sec? 30°

Solution:
1
sinZ 28° + sinZ 62° + tanZ 38° - cot® 52° + 4 sec? 30°
1
= sin? 28° + [sin (90 - 28)°]2 + tan? 38" - [cot(90 - 38)°]% + 4 sec? 30°
1
= sin 28° + cosZ 28° + tanZ 38° - tan2 38° + 4 sec? 30°
|" =,|2
_1{-0.1 « 2 :
4 I'\\B.—"I
_1. 1
3
3-1
3
_4
3

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigo

nometrical-identities/

€IndCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigonometrical-identities/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigonometrical-identities/

@II IV dl ©TClH

Selina Publishers ICSE Solutions
Class 10 Maths

o ) . o Ci 3 - Sect Mid-Point E
® Chapter 2 - Banking (Recurring Deposit ® Chapter 14- Equation of a Line
Accounts) ® Chapter 15- Similarity
e Chapter 3 -Shares and Dividends e Chapter 16- Loci (Locus and lts
® Chapter 4 - Linear Inequations (in one Constructions)
variable) ® Chapter 17- Circles
® Chapter 5 - Quadratic Equations ® Chapter 18- Tangents and Intersectin
® Chapter 6 - Solving Simple Problems (Based Chords
on Quadratic Equations) ® Chapter 19- Constructions (Circles)
® Chapter 7 - Ratio and Proportion (Including e Chapter 20- Cylinder. Cone and Sphere

Properties and Uses)

e Chapter 8 - Remainder and Factor
Theorems

® Chapter 9 - Matrices

o Ci 0- Ari ic P .

o Ci 21 Tii . lentit
® Chapter 22- Heights and Distances
® Chapter 23- Graphical Representation

) hapter 24- M r f Central Tenden

o Ci 25 Probabili
® Chapter 11- Geometric Progression

® Chapter 12- Reflection

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigo

nometrical-identities/

@‘II IV dl GG


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-1-gst-goods-and-services-tax/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-2-banking-recurring-deposit-accounts/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-2-banking-recurring-deposit-accounts/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-3-shares-and-dividends/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-4-linear-inequations-in-one-variable/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-4-linear-inequations-in-one-variable/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-6-solving-simple-problems-based-on-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-6-solving-simple-problems-based-on-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-7-ratio-and-proportion-including-properties-and-uses/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-7-ratio-and-proportion-including-properties-and-uses/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-8-remainder-and-factor-theorems/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-8-remainder-and-factor-theorems/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-9-matrices/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-10-arithmetic-progression/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-11-geometric-progression/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-12-reflection/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-section-and-mid-point-formula/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-16-loci-locus-and-its-constructions/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-16-loci-locus-and-its-constructions/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-17-circles/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-19-constructions-circles/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigonometrical-identities/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-22-heights-and-distances/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-23-graphical-representation/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-24-measures-of-central-tendency/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-25-probability/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigonometrical-identities/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigonometrical-identities/

@II 1 Wdl GCGlH

About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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