Trigonometrical Identities

Exercise 21A

Question 1.

Prove:
sech -1 B 1-cosh
sech+ 1l 1+ cosh

Solution:
1 -1
LHS - secA-1  oogh
sech + 1 1 i1
oS A
_1-ocoshA RHS
1+cosA
Question 2.
Prove:
1+sinA _ cosech+ 1
1-sn&A ocosech -1
Solution:
1+sinA
LHE = ——
1-sinA
1 i
RHS - cosech+ 1 _ sinA *
cosechA-1 1
Sin A
B 1+sin4
1-=sin4
Question 3.
Prove:
1 = sinfcosh

tanb 4 cot A



Solution:
1

= sinA i)
tand 4 cot & SInAcos
1
LH = —4—————
tan b 4 cot A
_ 1 _ 1
CosinA | osA sin®A oozt A
cosh 0 sind Sinbcosh
. 1 e 2.0
_f[_ 5in? A 4 cos ;&_1]
sinfcosA

=sinfAcos A =RHS

Question 4.
Prove:
2
tans — oot A = %
sinAcos A
Solution:
sind cosh
tanf —coth = -
cosA sinA
_sin? A — costA
sinfcos A
2 2
_ 1z st A—cos ’ﬂ‘[-.- sin?A = 1— cos2A)
sinfcosh
1-2costA
sinAcosh
Question 5.
Prove:

sintA —costA =2sinfA— 1

Solution:

sin*A — costA
=(sin“A) — (cos A

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

=sin?A —(1—sinfA)
=2sin*A -1



Question 6.

Prove:
(1- tan ;&}24- (1+ t.5|r'nﬂx]2 = 2zec? Ay

Solution:
(1— tan ;&]2 +{1+ tar‘n&)2
=(1+ tan®A - 2tanA) + (14 tan® A4 2 tan A)

=21+ tan®A)
=2sec®h

Question 7.

Prove:
cosec*s - cosec®s = cot* A+ cott A

Solution:

LHS = cosec*f - cosec?A
= cosecf(cosec?s - 1)
RHS = cot* A + cot® &
cot? A cot? A+ 1)
(cosec®® - 1)cosec®™d,
Thus, LHS = RHS

Question 8.

Prove:
sec Al —sinA)(secA+ tand) =1

Solution:

LHS = secAll- sinA)(sech + tan &)

L (1—sin,&)[ 1 +S'”’&‘]
o005 A cos A cosh

_ (1-sinA) [1 + sinAJ _ [1— sin? ,&]

oS A Cos A o052 A
_ [oosz iy

2g]=1=RH5
Cios



Question 9.

Prove:
cosecA(l + cosA)cosech —cotA) =1

Solution:

LHS = cosecA{l+ cos AN cosecd — oot &)

= ,1 (1+ o::usﬁ«j[ ,1 - CQSAJ
sin A sinf snA

_ |:1+ODS!5-.:I[1—CDS;&.J

sin A sin A

2 C—

_ 1—.r:,c::-s A S A _ {2 RHS

Sin® A SN A
Question 10.
Prove:

sec? A + cosectd = sec? A cos ectA,
Solution:

LHS = sec® A + cosecthy
1 . 1 Sin® A+ cos® A,
cost A sinf A cosf Asint A

- 2; - sec® A cosecth = RHS
cos? A sin

Question 11.

Prove:
(1 + tar? ;&) cot &

= tanA
coE erth,




Solution:

(1 + tan® .&.} cot A
cos ecth,

2

— %}L_’&(': sec?f = 14 tan® A)
1 y oos A 1

cos*A sinA _ cosAsind

i i

Sin® A Sin® A,

sinA
= eR tan A,

Question 12.

Prove:
tar® A - sin® A = tan® A.sin® A

Solution:

LHS = tan® & — sin® A4

_ sir‘i;& CGinZA - Siﬂz.&.[l—ECOSz.&.j
oosT A, cost A,
sinf A o o o

= ———.5in A=tan A sin® A= RHS
cost A

Question 13.

Prove:

cot? A - cost A = cost A cot? A

Solution:

LHS = cot® A - cos® A

_ CQSEEA o2 - cos” A{_l; Sin® A
SN A N A

2

cos? A= . A cos® A, oot® A = RHS

31N




Question 14.

Prove:
(cosecd + sinA) cosecd —sin A= cot? A + cos? A

Solution:

(cosech+ sinA)oosecd - sind)
cosec’ A- st A4

(1+cot2 A)-(1-cos® A)

cot? 4+ cos” 4

Question 15.
Prove:
(secA-cosdlsecA+ocosd)=sin®A+ tan? 4

Solution:

(sechA-cos Al sech+ cos )
sec® A- st 4

(1+ tan? A)-{1-sin? 4)
sin® & + tan® 4

Question 16.

Prove:
(cos B+ SinAF + (cos A - sinA)F =2

Solution:

LHS = {cos& + sinA) + (cosA - sinAF
cost A 4+ sint A+ 2eoshosin® + cost Ay sin® A - 2coshsind
Hoos® A+ sin“Al=2 =RHS

Question 17.

Prove:
(cosech —sind)(sec A — cosA)tanA + cota) =1



Solution:
LHS = (cosech - sin&A)(sech - cosA)(tanA + cot &)

1 . 1 1
= [sim&_ smAJ[—COS& - msA]{tanA + tamﬂa]

1- sir‘ﬁ&][l— CﬁOSE.’&.](SiH.&. CCIS:&.J

sSinA oos A t:r::us;ﬂaJr sin A

C{oosf Al sinf A sin® Ay oos® A
sinA oS A sin A oos 4
=1

Question 18.
Prove:
; =sech — tan s
sech 4 tanh
Solution:
1
sec A 4 tanA
_ 1 y sech — tan A
sech 4 tand  sech — tanh
_ sechA —ftanh
sect A — tant A
= sech — anh
Question 19.
Prove:
oosech 4 cotA = 1
cosech — oot A
Solution:
cosech 4+ cot A
_cosech 4 cotA N cosech — oot A
1 cosech — oot A
_oosectA—oot® A 14 cot®A — cot? A
cosech — coth oos ech — cot A
i

cosect — oot



Question 20.
Prove:

SECA-ENA 5 Atand + 2tar? 4
sec 4+ tan 4

Solution:

sech-tand
sec A4+ tan A
secA—tan i y secA—tand
secd+tand secA-tand
_ (secd - tan AY
 sectA-tart A
sec” A+ tan® 4 - 2secAtan 4
1
1+tan 4+ tan“ A - 2sec Atan 4

=1-2szecAtand +2tan® 4

Question 21.

Prove:
(2inA+cosecAF +(cos A+ secA¥ = 7+ tan® A+ cot? 4

Solution:

(sinA+ cosecAY + (cos A+ secA¥

sin® A+ cosec® A+ 2sinAcosecd + cos® A+ sec® A+ 2oos Asech
sint A+ cox? A+ cosec?dt et Ay 24 2

1+ cosec?A+ sect 4+ 4

=1+t A1+ (1+ tanf 41+ 5

=7+ tan’ A+ cot® A

Question 22.

Prove:
sec? A, cosecih = tan A+ cot? A+ 2



Solution:

LHS = sec® A cosec®A = :

cos? A sin® A
RHS = tan? A+ cot? A + 2 = tan® A+ cot? A + 2tan A, cot A

. 2
= (tanA + cotA)? = [S'HA + COSA]

cosh sinA
_ sin2A+oos2A2= 1
sinA cosA cos? A sin® A
Hence, LHS = RHS

Question 23.

Prove:
1 i

+ = 2cosect
l+ocosd 1-oos4

Solution:

1 . 1
l+oosd 1-oosh
_l-cosA+1+cosA
{1+ cos A1 - cos )

2
1-cos? A4
2
sin® A4
2cosec?d

Question 24.

Prove:
i 1
+
1-=snd 1+sind

=2zect
Solution:

1,1
1-sind 1+sinAd
_ l+sinA+1-sin4
C(1-sinA) 1+ sin )
_ 2

1-sin®A4




=2
cos® A
Zsec? 4

Question 25.

Prove:
Cos ech, oos ech

cosech— 1 cosech 41

=2sec? A

Solution:

0os ech, 00S ech,
cosech — 1+ cosect 41
_ coseCA 4 cosech + cosec A — cos ech
B cosecf— 1

2
= ﬂ ( cosec™ — 1= cot? A]
cot® 4
2
F]
— 5”"2’&‘ = 22 =2sec? A
coet A oos
sin< A,
Question 26.
Prove:
Sech sech — Sopsec?h,
sech 41 sech—1
Solution:
Sec sech,

secA 41 sechA-—1
_ sec’ A — sech 4 sec” A4 sech

cect 1
2
= % ( secth—1= tanz;ﬂ«]
M
=
cos? Ay 2

=== 0 = S =2cosecth
st A ST A
cos® A




Question 27.

Prove:
1+ cosh _ tant A
1—cosh (sech - 1}2

Solution:
14 cos A
1—cosA
1
_ sech  sechA+1
- 1 sech 1
" sech

sech 41 y sech —1

sech -1 sech -1

_sec?A-1  tanA
(secA —1f  [zsech -1

v [rseA—1=tar?A)

Question 28.

Prove:
cot? A _1—sinA
[coser:.ﬂ«—i-i}z 1+sinA

Solution:
1—sinA
RAS = 14 sin&
1
7 osech | cosech— 1
o 1  cosech4 1
COSech,

_ cosech— 1 y cosech + 1

 oosect 4+ 17 cosech+ 1

_ cosec’A - 12 _ cot* A S { cos et — 1 = cot? A)
(cosech+ 1) {cosecA+ 1

=LHZ




Question 29.

Prove:
1+sind cos 4 _ DcecA

+ :
cos A 1+sin4

Solution:

1+ sinA . oS A
cos A 1+sinA
(1+sinAF + cos® 4
- oos A1+ sin4)
1+sin® 4+ 2sind+cos® 4
cos All+ sind)
1+2snd+1
cos AL+ sind)
21+ sinA)
cos AL+ sind)
Zzec A

Question 30.
Prove:
ﬂ = (secd - tan 47

1+sinA

Solution:

1-sin4

1+sinA

=1—Qnﬂx1—mnﬁ
l+sind 1-sinA

_(1-sinAF

C 1-sincA

_(1-sinA¥F

Sl LA
oos” A4

={1—Sir‘|ﬂuf
oos A

= (secA-tan AY




Question 31.

Prove:
(cotd - cosecA ) = 1-cosA
1+cosAd
Solution:
1-cos4
RHE = _——""°
1+ cos A

_ l—cosﬂxl—r:osﬂ
l+cosd 1-cozd
(1-cosA)

T 1-cos2 A
(1-cosd)P

T sin?A

_ [1— cos»’-"]z
sinA

= [CCGECA - ot A]z

= [cot A - cosecﬂu]z
=LHZ

Question 32.

Prove:
cosecd-1 [ cosA ‘
cosecd + 1 1+s=sind

Solution:

cosecd -1

cosech+ 1

_ ooserd -1 y cosecd + 1

oosecA+ 1 cosecA+ 1

cosectd -1

(cosecA+ 1F

_ cot? 4

 (cosecd + 1F




cost 4
sinc A

=ﬁ
1

[Simi'u+ ]

=[ 0os A4 ]2
1+sind

Question 33.
Prove:

tar® 4 - tan“B =

sn? A- sint B
ooz A cos® B

Solution:

tan® 4 - tan“ 8

sin4d  sinfB

cos2 A cost B

sin® Acos? B - sin® Boos® 4

cos® Acos? B
sin® A1 - sin®*B)-sin®B1l-sin® A)
cos? Acos? B

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

sin® 4 - sin® B

oos® Acos® B

Question 34.
Prove:
sind - 2sin® 4

=tan 4

2005 A - cos A

Solution:



sind-2sin® 4

2ot A - cos A
sinA(l-2sin?A4)

cos Al2cos? A - 1)

sinAlsin? A + cos® 4- 2sinf 4)
cos A(2cos? A - sin? A - cos?A)
sin A cos? 4 - sin® 4)

cos Al oos? 4 - sin? A4)

sin A

oos A

= tan A

Question 35.
Prove:
sin A4

= =cosecA-ootd
1+cosA

Solution:

sind

1+ cos 4

sin g xl—OOSrﬂi

l+cosd 1-oosA

sinA(1- cosA)
1-oos 4

sinA(1- cosA)
sin® A

1-cosd

sin A

1 cos A

sSnd  sinA

coserd — oot 4

Question 36.

Prove:
Cos A

— = sech+ tanh
1-sinA



Solution:

oos A

1-sinA

FHS = sech + tan kA

1 sind 1+sinA

DDSA+COSA= Cos A

_lesinAafl-sinAY [ 1-sin®A

C oosA [l—Siﬂ.ﬂJ— cosA(l-sind)
cos®A cosA

cosA(l-sind)  (1-sind)

LHS =

LHS

Question 37.

Prove:
sinAtan A

1-cosA4

=1+ sech

Solution:

sinAtan A
1-cos A
sindtan A y 1+ cosA
1-cosd 140054
sind tan Al + cos 4)
1- cos® 4

z;i (1+ cosA)

sin® 4
1+ cosA
Cos A
1 oos A
oos A4 ¥ oos A4
secA+ 1

sin A

Question 38.

Prove:(1 + cot A-cosecA ) (1 + tan A + sec A 1=2



Solution:

(1 +coth—cosech )(1 +tand + sech )

oo A 1 sinA 1
=1+ — - — 1+ +
sind sind cosh cosh

_ [Sir‘l.&. + 00SA — lJ[oosﬁw SiNA + lj

- sin cos A
[sinA + cosf - 1){sinA+cos A+ 1)
sinAcos A
_{sinA+ cosA Y - (1)

Sin A oosh,
Sin A+ cos?h + 2s8inA cosf - 1
SN cosh,
1+ 2sinAcosh -1
SN A cosh,
_ 2 5inA cosh _5
SinA cosh

Question 39.

Prove:
14 sin&

= =secA4 tanh
1—sinA *

Solution:

14 sink

1—sinA

1+5ir‘uﬂ«:>< 14 sin&
1—sinA 14sinh

:\([1+Sir‘n&]2 _\{(1+sm,&f

1—sinfA cost A
_14s8inA

0os A
= zechA 4 tanA



Question 40.

Prove:
1-cosA oS ech — coth
14 cosh

Solution:

_)\’l—cos;&xl—oosﬁx
Y14 cosA T 1-cosA

_ ’(l—cosﬁ«jz

Y 1—cos?A

, l—cos;&f
sin® A,

1—0@5;&

CsinA
= cosech — coth

Question 41.
Prove:
1—cosh SinA
14 cosh - 14 cosh

Solution:

1—cosh
1+ cosA
=\’1—cr:@ﬁ«x1+cos;ﬂ«
14+ cosA 14 cosh
1—cos?A
{1+CDSA2

sm LY
1—|—CGSA

sin A,
1-|—COS.'&.

o



Question 42.
Prove:

1—sinA _ ocosA

14=sinds  14sink
Solution:

1—sinA

Vi4sin&

l—mnﬁ 1+ sind
1+anA 14 sind

1—sin® A
(1+mn&f
coss A
(1+mnAF

o cosh
1+mnA

Question 43.

Prove:

2
1- 95 A _dna
1+ snd

Solution:

st 4

1+sinAd

1+sind-cos? 4

1+sinA4

sinA + sin® 4
1+sinA

Sin A1+ sin A)
1+sin4

sin A

1-




Question 44.

Prove:
1 1 2Ein A

Sind 4 cos A + SinA _cosh 1-2ooslh

Solution:

1 1
sinf 4 oosh sinA—oosA
SiNA— cos A4 sindA 4+ cosA

sin? & —cost A

28InA o Z2sinA
l-m A—cos?A 1-2cos? A

Question 45.

Prove:
sinf +cos A sinfA-coshA <

sind - oos;ﬂer sinA+ oosh 2singA- 1

Solution:

Sing + Cosé 5 Sind - cosA
sind - cosa sind + cosA

(sin& + cos A)Z + [sinA - cos A)Z
(sinA + COs A) (sinA - cos A)

sin A + cosZ A + 25inA cosA + sin® A +cos? A- 2sin cos A

sin® A - cos? A

2 (sin2 A+ cos? A)

sin® A — cos? A

2 :
= [sin24 + cos2a = 1]

sin® A — cos® A

2 2
sinZA-o0os2 A sinfA-(1-sinfA)
2
2sin“A-1




Question 46.

Prove:
cothA + cosech-1 1+ cosh

coth - cosect+ 1 sinA

Solution:

cotd+cosecd —1
cotd —cosech+1

_ cotAtcosecA— (coseczA —cot? A)
B cotd —cosech+1
_cothtcosecA —[(cosech —cot A)(cosech +cot A)]
= cotd —cosech+1
_ cotAtcosecAll—cosecA +cot A
B cotd —cosech+]
= cotd+cosech
cosdh 1
sind  sin A
_I4cosA
"~ sind

[cosech —cot? A=1]

Question 47.
Prove:
singtanég

1-coség

1+ zecd

Solution:
sin&tanég
1-coz s
singtang y 1+ cosé
1-cosé 1+ cosé
sin8tand 1+ cosd)
1-cos®8

Slr-"E||(1+ oS &)
cosé

sin” 8
(1+cos8)
oS 8
1
cos 8
secd+ 1

n&

+1



Question 48.

Prove:
Cos Scotf

1+sn&

= cosecd - 1

Solution:

cos oot d
1+sing
oosé'ooté'x 1-sing
l+sing 1-sing
cosgcotdl-sing)
1-sint &
O.Ose(l— sing)
zin &
st 8
(1-sing)
sing
1

T Eing
coserd- 1

oos 8

Exercise 21 B

Question 1.

Prove that:

(i) cos Ay N sind
1-tan”A  1-coth

(i) cos®A +sin*A cosfA—sinfA _

cosA 4 sin A, COS A — sind
tanA . oot A

1-cotA 1-tanA

2 2 .
(iv) [tam&+ 1 J +[tanA— 1 J =z %
Cos A oos A 1-sinA

(V) 2sinf A+ cos® A= 1+ sint A
(vi) sinf -sinB . cosh - cosB _
cost+ cosB sinA+sinB

=3iNnA + cosA

2

(iii) =sechcosech + 1

(Vi) (cosech - sinA) sec A - cOSA) = 1
tanb + cotA
(viii) {1+ tan& tanB)* + (tan & - tanB ¥ = sec® Asec’B
(ix) ! + 1 = cosecd 4+ sech

cosh 4+ sinA -1 cosA4sinA41



Solution:

0o A, sinA
LHS:l—tanA+1—cotA
_ COs A . SINA _ 0os A N SN A
j_SnA - COsA  Q0SA-SINA - SINA - 00SA
Cos A SinA 0os A SInA
ooz A, sin® A cos A - sinc A

osh—SnA  SnA-cosh (oos A - sink)
sinfA o+ cos b =RHS

cost A sint A cost A—sin® A
oS A4 sinA cosh — sin A
(CDSSA+ Sire A)[D::SA — Siﬂ.&.}—F(CDSS.&. —sin® A)(msﬂ+ sinA)
cost A — sin® A
st —cosfAsinA+sintAcos A —sint A

_ 4cost A4 oos® AsinA —sin® AcosA—sint A
B cos® A —sin® A
2(6@54:&. —sin? A:]
cos? A — sin® A
B E(CGSE A 4 sin? A) (CDSE;&. — sin® A)
B (COSEA — =i’ A)

= E(CDSE;&.—l— Sin® A)
=2 ( cos? A4 sin A = 1)

tan A N cot A
1-cothA 1-tanh

i
fan A L _tan A

1 1-tanh
tanA

tan® A N 1

tan& -1 tanAll - tan &)




tan® & - 1

 tanA(tand - 1)
(tans - 1) tan®A + 1+ tan &)
B tan Al tans — 1)
sec® A+ tan A
B tan A
1
2
- TeA+
COs A
1

—  +1
sinﬂcosAJr

=csecAcosedd+ 1

v

1 1 ¥
(tar‘nﬂw ] + {tarn&— J
(a(n =R AN 005 A

[gn&+1f+(mn&—1f
oS B oS A

SinA+ 1+2sinf+sin“A+1-2sinA
Cos< A

_ 2+ 2ZsinfA
005 A

_- 14 sin?A
Tl l-sinf A

2sim” A+ cost A

= 2sirt A+ (1-sirP AT

=2z A+ l+sint A- 28 A

=1+sin*A

{vi)

-s'ir‘nﬂ«—sinB N oos A — cosb

cosA+ 0osB 0 sinA 4+ sinkB
sin® A - sin® B+ cos? A - cos® B

(cos A+ cosBi(sind + sinB)
) {sin“ A+ oo2? A] - {sir‘FB + C‘DSEB}
(cosf+ cosBisind + sinB)




1-1
- (cosh + cosBl(sind + sinB)
=0
[wil)
LHS
(cosech - sinA){sech - cos &)

! : 1
= | — —smﬂ}[ —COS&J
LS A Cos A
C(1-sin? A 1- cos? A
L osinA cos A

_ Foos? 83( sin? &
- L sinA )| cosA
sinf ooz A

1
tans + oot A
1
SN A, N COS A
oosh o sinA
SINACOSA
sin &+ cos® A
= sinAcos A
LHS = RHS
{wiii)
(1+ tanAtanB)® + (tank - tanB)®
= 1+tarn*Atan®B + 2tan AtanB + tan® A + tan®B - 2tan A tan B
1+ tan® & + tan®B + tan® A tan®B
sec” A+ tan® B(1+ tan® &)
sec” A+ tan Beec® A
sect A1+ tanB)
sect Asec’B

g
I3
LA

RHS =




1 1
[COS.&.—FSiﬂ.&.)— 1+{ODSs&.—|— Siﬂ:&.}—l—l
cosA 4 snb4+14oosA4sinb—1
B (cos;ﬂw— Sir‘l.ﬂ-.)z -1
2(cos A+ sinA)
oos? A b sinf A 4+ 2oosbeinA— 1
_ E(CD‘S»&+S”‘IQ] _ cosA4sind
14+20sbhsinA -1 coshsinA

. CosA n sinA
CoosAsind | cosAsind
i i
TR + COos A,
= cosech 4 sech
Question 2.
If % cosa + ysinA =mand x sind - v cosA=n, then prove that xzﬂrz =mZ+nl
Solution:
m° + n*

= (% cosh + vsin&F + (x sin& — v cosd )
= x% 00824 + wiEin®A + Zxy sinfcosh

+ %% 5incA + ¢ cosfh - Zxy SinAcosh
=x* {cos%A + sinA)+ v* {oos®A + sin?A)
= xZ 4 y?
Hence, %% + 42 = m? + n?,

Question 3.

Ifm= gsect + btanfandn= atand + bsecd, provethat |2 2 2 52 _ p2

Solution:



Given,

m=asect + btans and n = atan& + bsech

m? —n® = (asech + btand ¥ - (atan® + bsech)?
= a“sec®A + b%tan®A + 2ab secAtand

—(a*tan“A + b%sec®A + 2ab secAtanA)

sec?f & - b®)+ tanfAb® - &)

= (& - b?)[sec®™™ - tan®4]

= (g -b?) [Since sec®d - tan*f=1]

Hence, m® - n* = & - b*

Question 4.

If x=r sinA cosB, y=r sinA sinB and z =r cos A, prove that x* + v* 4+ Z° = r*

Solution:

LHS=( rsinfoosB ¥ +{ rsinfAsinB ¥ +{ rcosh)®
r¥sin®Acos®B+risin® Asin®B + rf cos® A
r* sin Aloos® B+ sin“B)+ r¥ cos® A
=r¥sin‘A+ cos? A)=r? = RHS

Question 5.

If sin A+cos & =m and sec A+cosec A = n. prove that n{m*-11=2m.

Solution:
Given:
sin A+oos A =m
and
sec A4cosec & =n
Consider L.H.5= n[mz — 1]

= (secA+cosecd)[(sin A+ cos A0 - 1]

- [,:Dlgy Si:“&‘][ﬂiﬂz Pt onst As 2sinfcos - 1]

_ [o:@ﬁw Sin A

SA oS A ][1+23lr‘| Acosh-1)

= (cgsﬁu Sm’ﬁ‘}(z SiNAcosA)
SinACos D

=2(5inA+cosh)
=Zm=F HZ.



Question 6.

If x=r cosA cosB, y=r cosA sinB and z =r sin A, prove that »* + v* 4+ 7 =r*

Solution:
LHS=({rcosfoosB F+{roosfsinB ) +{rsin&)?
=rfcosAcos” B rrfcost Asint B+ risint A
r* cos® Alcos®B + sin“Bl+ résin® A
=r#{cos? A+ sin®A)=r? = RHS

Question 7.
If COSS = m and cr_::sé‘. = n,show that [m2+ n2]| cos?B = n2.
oS sin
Solution:

LHS = (m? + n?) cos?B
(oos? 4 cos?A .
= —+ ——— |05 8
LCOsT B sint B

/ .

cos? Asin®B + cos? Acost B 5
Ry cos® B

L COs” Bsin“B

¢ .
_(oos® Asin®B + cos® Acos® B]

X sin‘ B
cos? Alsin?B + cosB)
- sin‘ B
ooz A
" EinZB
= n°

Hence, (m= + n<) cos<B = n<.

Exercise 21 C

Question 1.

Without using trigonometric tables, show that:
(i) tan10® tan15° tan 75* tan80° = 1

(i) sindee secds + cosd2cosecdie = 2

L SINZ2ER cos 260
(1ii) +

sectd  cosectde




Solution:

(i)

tan10° tan15° tan 75° tan 807

tan(90F — S0P 1tan( Q0P — 757 )tan 7 5° tan 80
cot80° cot /5% tan 7 5° tan80F

1[As tanacota= 1]

(if)

5N 420 sec48® + cos 420 cosecdse = 2

Consider sind2® secd8” + cos 427 cosecds®

= sindzesed90F - 427+ cosd2 cosed Q0P - 427)
= sin<d2? cos ecdZ® + oos 427 secdle

i
4
sin 4=2= s cos <2

=14+1=2

sinZ2ee . oS 260

sectd”  cosecod?

_ sinZee . oS 260
sec(90F - 267 cosec(90° - 267°)
Sin 26 . COS 262

osecZh” sec 2o

SiN® 267 + cos? 260

1

= sin<d2e,

Question 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:

(i1sin59° + tan 63°

sin{90 - 31F + tan{90 - 27

= cos31° 4+ cot27*

(iijcosec 68° + cot 72°

= cosec {90 - 22% + cot{90 - 18)°
= secZ2® + tan158®

(iijcos74* + secH??

cos{90- 167 + sec(90 - 237F
sin 16" + cosec 23°



Question 3.
Show that:
(i) sin A . Cos A
sin(QCP - A cos(90° - 4)
sinAcos(90° - Alcos A cosAsin(90°- Alsind

=secAcosecs

"::I . A A — [:I
(i) sinAcos seq(90° — A) cosec(90°- A)
Solution:

sin A Cos A

Y SInOF = A) T cos(90F - &)
SN A N 0os A
cosd sind
sin® A + cos? 4
cos AsinA
1

cos Asin g
sec dcosecd

sinAcos(90° - Ajcos A cos Asin(907 - A)sin A

(i) =in 4 PR
1 sinAaDes sec(90° - 4) cosec(90P - 4)
. sinAsinAcosA cosAcoshsinh
=sinfAcocsb- -
CoE ech, sech

sinfAcos A - sinrf AcosA — cos¥AsinA

sinAcos A - sinA cosAlsin?A + cos® A)
sindcos A - sinfA oos AL
o

Question 4.

For triangle ABC, show that:
. [A+DB C
(i) sm[ J = 05—

2 2

(ii) tan(B a C] = coti
2 2




Solution:

(i} We know that for a triangle ﬂAE:C
L+ L Lc=180°
B+ s 20

=90 - —
2 2

Sir‘l['&'_'- BJ = Sin[QEF‘— EJ
= =

(g

(i1) We know that for a triangle &ABC
La+Lp+ Lo=150°

£p+ Lc-180°- £a

LB+ LT gno_ ZA
2 2

tan{B+c]= EH(QDD—E]
= =
A
—cot| 2
o [2]

Question 5.

Evaluate:
(i) 3 sin72°  sec3
oos 187 cosechiEr
i) Zoos80Pcosecl P + 20055 cosec31°
(i) sim 20°
cos 107

(iv) tan(55® — &% - cot(35° + A)
(v) cosec(B5® + &) — sec(25° — A)
tans7/®  cot/CP
cot 33" tanzoe
) oot? 412 sin’ 75°

tan® 49°  cosf15°
) COSTDP | €08 oci? 50

sinzZCP  sin31°
(ix) 145in30° + 6cos60P - Stan 45°

+sin 59%sec 31°

(vi) 2 - 2 coz 450

(vii

(wiii




Solution:
(i}
3 sin/="  seciz”
cos 180 cosechER
_ BSir‘I[QD:' -18")  sec(90°- 53°)
oos 187 CO5 echEr

_ 3c0518° _ CosecIBl _3_1{_D
cos18* cosechE?

) 3oos8Pcosecl(P + 2cos59° coser 31°
= 3cos(90°7 - 1P cos eclCP + 2cos(90P - 31°)cosec31°

=asinlPooseciP + Z2ein31%cosecs1”
=3+2=5
i sin 20
C cos 100

sin {90° - 1D°}

= e + sin (9P - 31°)sec 31°
Q0

_cos 10° , S8 31"
cos 10 cos 31°
=1+1=2
(iv) tan(55° — A) — cot(35° + A)
= tan[90° - (35° + A)] - cot(35° + A)
= coll 35° + &) - cot 357 + &)
=0
v cosec(Bb® + A) - sec(25® - A)
= cosec[QlP - (257 - A)]- sec(25° - A)
sed 257 A)- sec(25° - 4)
=0
(v 2tar'|5?'° _ oot /AP
cot33°  tanzP
_ o Bn(str - 33)  cot(SC-20r) ‘E[iJ
cot33° tanzCr Nz
_o Cot33°  tan20°
cot33%  tanz0°
=2-1-1
=0

+sin 5%sec 31°

- \.@ cosg 50




i) COE2 418 &in® 750

 tar? 49°  cos? 1SR

_[aﬂ9@—4@ﬂ2_2@mwﬁu19n2

- tan® 45 cos? 15@

tar® 49° B cos” 15

tan® 49°  cos® 15°

1-2=-1

viii cos /P N Cos29°
sin2(®  sin31°

qm@@—29)+mﬂgﬁ—3ﬁj_q?f
sinz20eP sin31° 2

sin 208 N sinz1¢

sin2CP  sin31°

1+1-2=0

() 145in30° + 6oos6lP — Stan 450

14[%} 6@-5{1}

—7+3-5=5

- Zsin? 30F

Question 6.

sech cosecC - tan A oot C
sinB

A triangle ABC is right angled at B; find the value of

Solution:
Since, ABC is a right angled triangle, right angled at B.
S0, A+C=900°
sec A cosecl - tan A cotC
sinB
sec(90F - C). cosecC - tan(90° - C). oot C
sin90e
cosecC cosectC — oot C oot C
1

[ cosec®® - cot? B = 1]

I
—



Question 7.

Find (in each case, given below) the value of xif:
(i) sinx = sinB0° cos30P - cosB0P sin30P

(i) sinx = sinB0° 0os 3P + cos 60°sin 30°

(i) cosx = cosBOPoos 30P - sinGPsin30°
tan&0® - tan30r

1+ tan&l® tanz0CP

(V) sin2x = 2sin45° cos45°

(Vi) 5in3x = 2sin30°cos 300

(Vi) cos(2x - €°) = cos® 30° - cos® 60P

(iv) tanx =

Solution:

il sinx = sinB0%cos 307 - cosEPsin30e°
. NI 131
S'”x—[ﬁ EN G

= sin 3P

: 1
Siny = =
2

RN
@ pl—

Hence, x

3
1) sinx = sinB0? cos30° + cosa0°sin 300
. NEATRY 5] 131
S”’lx—[g E + 5 5

=1=gn90"

- () (£)3)

cosx = 0= cog20e
Hence, x = Qe

tan&0® — tan30e

[iv) tanx =
1+ tan&lr tan3CF
1
N CR——
tanx = —“'?
1+ u@—

3



(i} ginx = sinB0? cos30° — oos AP sin 309
. Nl 1371
S'”X‘[? ERREIE

= sin3CF

Fo

sinx =

NI

4
e

Hence, x

(i) sinw = sin®0? ooz 30° + cos A0 gin 30°

(226

sinx = _+l -1 = sinaQe
4 4
Hence, x= Qe

- (J£)-(£)8)

cosx = 0= cos90°
Hence, x = Qp

tan&l® - tan 3P

[iv) tanx =
1+ tan&0° tan30r
1
5oL
tar‘|><=—"‘4'§i
1443 =
53
3-1
tanx = V3 - = =i=tar‘|3[]°
1+1 23 3

Hence, x= 3

=



Wl sinZx = 2sin45° cos 45

e {

sindx =1=sn9Cr

2w = 9P
Hence, x = 5@

Wil gin3x = 2sin 307 cos 30°

oo )2

SIN3Sx = g = =in &P

Sx = 60R
Hence, x= 20pP

i) cos(2x - 6°) = cos® 30P — cos® B0F
cos( 2% — 63 = cos?(90° - 60°P) - cos® B0
cos(2x — 6) = sin® 60" - cos? 60°

2
cos(Zx-6)=1-2cos?60" = 1—2@] =1-

1 1
ER
cas(Ex—6j=l

2

cos(2x — 6) = cos&lP

(2}{ - E:-j = BC"

2% = GEP

Hence, v = 33°
Question 8.

In each case, given below, find the value of angle A, where (e < A < 9(r,
(i) sin(90° - 2A).cosecd2° = 1
(i) cos(90° - A) sec?7 =1



Solution:

i} sin(90® - 2A) . cosecd2® =1

1

sindz
CoE 34 = 2ind2® = sin(90F — 48°) = cos 48°
34 = 40
A= 16°
(i) cos(90° - A). sec77 =1

cos(90° - Al.sec7io =1

CoE b, 1

sinA—t_ _1
oos /7

Sind = cos/7° = 0os(90°- 13°) = sinlz°

L= 13"
Question 9.

Prove that:

o _
(i) cos(90° - 8lcos 8 - cosle
Cot B
(i) 5iN@sin(90° - &) _ - sinle
oot 907 — &)

Solution:

(i)

LHS = D::us(gf:;;eejcose _ smcegzr:nase s Be 1o cosla

Sing
(ii)
. . o . .
LHS = sinf@sin90° - 8) _ 5inBoos8 _ smr.fjcose o B 1-sinle
cot 0P - &) tan g sing
COs8

Question 10.

Evaluate:

sin 35" oos 557 + cos 357 sin GEF
msec® 10° — tan? 80°




Solution:

sin 35% cos 55° 4 cos 357 sin 5E°
cosect 10° — tan? 807

sin 35°, cos {90‘3 - 35°) + cos 35 sin {90‘3 - 35‘3)
cosec’ (’EJDD - BDD) — tar® &0°

sin 35° =in 35° + cos 35° cos 35°
sec® 80° - tan® 80°

_sin® 35° 4 cos® 35" 1

sect 80° - tar? 80° 1

Question 11.

Evaluate
sinZ 34° + sin2 56° + 2tan 18° tan72° - cot2 30°

Solution:
Sin“34° + sin“56° + 2tan 187 tan72° - cot? 300
= 2in%347 + sin%(90° - 347+ 2tan18® tan(90" - 722 - cot? 30
= 5in“34° + cos"34° + 2 tan 187 cot 18° - cot? 30r

= (SiN“34° + cos®34°) + 2tan 180 « — oot? 300

=1+2x1—b5f
_142-3
_3-3

0

tan 12"

Question 12.
Without using trigonometrical tables, evaluate:

cosec? 57° — tan233° + cos 44° cosecd6® — V' 2cos45° — tan260°

Solution:



cosec® 57° - tan® 33° + cos 44° cos ec 460 — 2 oos 450 — tan? £0°

= 005 ec?(90° - 33 P - tan® 33° + cos 44° cosec (90° — 44°)— 2 oos 45° — tan? 60°
= zec? 33° - tan? 33° + cos 44° secddt — 2 cos 45° - tan? A0

=1+1-+2cos45 - tan® 60

()
=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} sin21° = 0.3584

(i) sin 34°42'= 0.5693

(iii) sin 479 32'=sin (477 30"+ 2') =0.7373 + 0.0004 = 0.7377

(iv) sin 62° 57" = sin (62° 54' + 3') = 0.8902 + 0.0004 = 0.8%06

(v) sin (10% 20" + 207 45") = 5in 30765' = 5in 31°5" = 0.5150 + 0.0012=0.5142

Question 2.

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

(ii)8° 12’

(iii) 26° 32’

(iv) 65° 41’

(v) 9° 23"+ 15° 54’

Solution:

(i) cos 2% 4' = 09994 - 0,0001 = 0.9993

(il cos 8% 12" = cos 0.9898

[{ii) cos 267 32 = cos (26° 30"+ 27) = 0.894% - 0.0003 = 0.5%944

(iv) cos 65241 = cos (5% 36"+ 5)=04131-0.0013=0.4115

(W)cos (923 +15° 54 ) =cos 24° 77 =cos 25° 17 = cos (257 127 + 5 = 0.90485 - 0.00046 = 0.2042



Question 3.

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

(ii) 42° 18'

(iii) 17° 27

Solution:
(i) tan 37°= 0.7536
(i) tan 42° 18" = 0.9099
(i) tan 17° 27" = tan (17°24" + 3) =0.3134 + 0.0010 = 0.3144

Question 4.

Use tables to find the acute angle 8, if the value of sin g is:

(i) 0.4848
(i) 0.3827
(iii) 0.6525

Solution:

(i) From the tables, it is clear that sin 29% = 0.4848
Hence, = 29"

[ii) From the tables, it is clear that sin 22° 30" = 0.3827
Hence, B8 = 22°30°

[iii) From the tables, it is clear that sin 40° 42" = 0.6521
sin B -sin40°%42'=0.6525-;0.6521 = 0.0004

From the tables, diff of 2'=0.0004

Hence, 58 =40° 42'+ 2' =40°44’

Question 5.

Use tables to find the acute angle @, if the value of cos 8 is:
(i) 0.9848

(i) 0.9574

(iii) 0.6885



Solution:

[i} From the tables, it is clear that cos 10°% = 0.9848
Hence, & = 107

[ii) From the tables, it is clear that cos 16°48° =(0.9573
cos B -cos 1648 =0.9574-0.9573=0.0001

From the tables, diff of 1= 0.0001

Hence, 8 = 167458 - 1= 146" 47

[iii) From the tables, it is clear that cos 448° 30° = 0.6584
cosq-cos 467 30° = 06885 -0.6884 = 0.0001

From the tables, diff of 1" = 0.0002

Hence, 8 =446 30 - 1= 4429

Question 6.
Use tables to find the acute angle 8, if the value of tan q is:
(i) 0.2419
(i) 0.4741
(iii) 0.7391

Solution:
(i} From the tables, it is clear that tan 13° 38 = 0.2419
Hence, & = 13° 34
(i) From the tables, it is clear that tan 25° 18" =0.4727
tan B -tan25° 18 =0.4741-04727 =0.0014
From the tables, diff of 4" = 0.0014
Hence, &8 =25%18"+4" =25 22
(iii) From the tables, itis clear that tan 36° 24'= 0.7373
tan B8 -tan 36° 24’ =0.7391-0.7373 =0.00158
From the tables, diff of 4" = 0.0013
Hence, B =346 24"+ 4" = 346% 28

Exercise 21 E

Question 1.

Prove the following identities:

(i) 1 1 __ 2cosA
coshAdsind cosA—sind 2oo0sA 1
(i) cosech - coth = A
1+ cosA
Lo
(i) 1- SR osa
1+ cosh
(iv) 1-coshA SN A S ooz edh

+
Sin A 1-cosh



['-,.'] coth, tan 2

+ =1+ tanA + cotA
1-tand 1-coth

(vi) lcos,ﬂ:& tan A = sech
+ =N

(vii) %—o@m= o e
- 0z

(viii) sinfA-ocoshA+ 1 CosA
sinf+cosA-1  1-sink

[ix}\[mz cosh

1—sind  1—sink

[}{]Jm: sink
14 cozf 14 cosh

1+ (sech - tanAY

cosect{sech - tan A)

(xii) (cosech - CI:‘It.ﬂ-.:I2+1
sech cosech - cotA)

(xiii) cot® A, [w] zect A [ﬁ}
1+ sin& 1+ sech

v) (1-2sin® AF
cost A - sint A
Dov) sect Al —sint Ay -Z2tanAa=1
Dovi) cosec*all - cost A) - Zootf A =1
(evil) (1 + tanA + sec A1 + cot A — cosecd) = 2

(xi) =ZtanA

= 2cot A

(xi e ol LR |

Solution:
(i) 1 1
CocosA4sinA cosA—sinkA
_ cosA+4sinA4 cosh —sink
- (cosA +sinA)(cosA —sinA)

200z A
cos® A — sin® A

2008 A
s A —(1-cos® A)
2005 A

2ot A1




Il cosech — oot A
1 coshA
SINA sIinA
1-cosA
SINA
1- r:os;ﬂnx 1+ cosh
SINA 1+ ocosh
1- cos® A,
SinAf 1+ cosh)
sin® &
SinAf 1+ cosh)
SINA
1+ cosh

- sing A,
T 1+ cosA
1+ Cos A — sin A
- 1+ cosA
oos A+ 00sE A
- 1+ cosA
cos AL+ coshA)
- 1+ cos A
= C0sA

:'i~.-".1_cog’ﬂ“+ sind,
- sinA 1-cosh
_ (1-cosf) +sirf A
C EinAl-cosA)
1+ cos? A-2cosh +sin® A
SinAll - cos A

Z—2oosh
sin&{1-oosh)
2(1-cosh)
sinA(l - cos A
Joosech




Ly COtA N tan A
o l-tanA 1-coth
1

1-tanA 4 _ 1
tan A

1 N tan® A

tanAfl - tans)  tanf -1
1-tan® A

tanAll - tand)
_(1-tanA)(1+ tan A+ tant A)

tanA(1- tand)

1+ tand + tan® A

tan A
cotA+ 1+ tan&

CoOsA
S irsinA
Cos A +sir‘nﬂ«
1+sinA ocosh

+ fan A

cos? A4 osinfa sin® A
(1+sinA)cosh
1+ sinA

- (1+sin&)oosh
1

Cos A
= sach

{wvii) —Si na
o 1-cosA
sind CosA
1-coshA sinA

—cotA

Sin? A - cos A+ cost A
(1-oosA)sind
1-coshA

- (1- cosAlsind




{1
{wiii)

SN A
Cos s

o SINA —oosA 4+ 1

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

SnA+cosh— 1 sinA- (cosh-1)
(sin& - cos A+ 17
sin® A-(cos A - 1)°
Sinf A+ cost A+ 1-28inAcosA - 20088 + 28in A
sin? A-cosf A -1+ 2008 A

l+1-2sinfoosA-2Z2cos A+ 23inA

—cost A -cos? A+ 200sA
Al -cosA)+ 28inA1 - cosA)

Zooshil - cosh)

1+sinA

005 A
l1+=snd 1-sinA

005 A X 1-sinA

cos® A
oos AL - sinA&)
cos A

1-s5nA



(ix) 1+sinA
1—sinA

_J1+QHAXI—QHA

1—sinA 1-—-sinA
] 1-sinfA
CW(l—sinAF

00s® A,
(1—sinAY
_ CosA
1—sinA

i

i

o (L—cosA

Vil cosh

_ l—o::usAKi-l—cosA

T cozh T 14 cosh

] 1-oos*A
(1+CCG.*5-.:]2

_ sin® &,
(1+CCGA:]2

_ sinA
14 cosh

oy l+isechA- tan &)

T cozech{sech - tan /)

_ (sec? & - tan® A) + (sech - tanA ¥

- o5 echsech - tank)

_ (secA -tanA)(sech + tanA) + (sech- tan & )°
- cosechsech - tand)
_(zsechA+tanA)+(sech - tan &)

- COSech,

2eech
COS ecd,




iy Loosech - oot AF + 1
© secAcosech - coth)
_ (cosech - cOtAF + (oosec? A - cot® A)

sec A cosech — cot )
_ (cosech - cot&F + (cosech — oot A cos ech + cot &)

sechcosech -

coth)

_ (cosech —cotA)+ (cosec® + cotd)

_ 2 Cos ech

sech

= 2cot A

[xiii) cot? ,ﬂ«[

cote A

cot® A

cot A

sech -1
1+ =in

sech

sect A -1

tar? A&

1

_(1 +sindi(sech + 1)_

B (1+ sin&sech + 1j+

+sect A sinA-1
A, 14 sech
fsec;&—ixsec;&+1 L sec2af SNA-1L
L1+sinA secA+1

1+ sech

| sind -1
_(1+sir‘n&](sec&+ 1}_+sec2,ﬂ«[ ]

1+ =ech

1+ sech

+ seczﬂ[—smﬁ_ 1]

Seczg[sim&— 1]

1+ =zech

_ 1+ sec Alsind - 11+ sinA)

(1+sinA)Nsech+ 1)
1+ sec? Alsin® A- 1)

B (1+sinA)secAh+ 1)

1+ sec? Al-cos® A)

1+ sinA)sech + 1)

1-1

B (1+ sinA)sech + 1)

Ny



) L1 - 2sin® AF

o costA-sint A

B (1-2sin®AY¥

 (cos? A - sinf A oos? A+ sind A)

(1-2sin® AF

Ci-sinfA-sint A

(1- Zsin® A
1-2sin® &

=1-2sinf A

=1-2(1-cos® &)

=2cost A- 1

bov) sect Al - sintA) -2 tar® A
= sect AL - sin® A)1 + sin® A)- 2tan® A
= sect Afcos? &1 + sin® &)- 2tan® A

-
- secd A+ SIHEA—EtEHEA
Cosc 4,
= sec? A+ tan® A - 2tant A
- zec® A - tan A

=1

bovi) cosectAll —cos? AY-2cot? A

= cosectA(1 - cos® A1+ 005t A)- 2oot A
= cosecTA(=in® A1+ cosf A) - 2cot? A

= cosectA(l+ cos® A)-2mt? A

cos? &
sin® A
= cosec®A + oot? A - 2cot? A

= cosectt 4+ — 2cott A

= cosecth — oot A
=1



Bovil) (1 + tanA + secAN(1 + cot A - cosech)
=1l+ootA-cosecd +tanf+ 1 - sech +
sech+ cosech - cosech sech

=2+CQSA+ sind | 1
Sin/A cosA sinfAcosA
_o, Cosf At A 1
SiNA cos A SinAcos A
_oy 1 B 1
sinfcosA sinAcosA
=2
Question 2.

If sinA + cosA=p and sech 4+ coseci=q,then prove that:
alp?-1)=2p

Solution:

qip? - 1) = (sech + cosecd) [(sind + cosh)® - 1]
= (sech + cosech) [(sin®A + cos®A + 2sinfcosd) - 1]
= (sech + cosech) [(1 + Zsinfcosf) - 1]
= (sech + cosech) (2sinAcosh)

= Zsin/ + Zoosh
=2p
Question 3.
If x =acosd and ¥ = bcotd, show that:
& b
Z 7!

Solution:



W
2 b2
& oosf A bicotte
1 sinfe
cosc 0 cost e
1-sin®e
cos 8

g

><N| W
i
I-a

m

COSE =

cos® B
1

Question 4.
If sec A+ tan A = p, show that:
p® -1

sind =
pz +1

Solution:

p° -1

p? + 1

_ [sechA+ tana) - 1

B (sech + tan A + 1
sec? A+ tan® A+ 2tanfsech - 1
sec? A+ tan® A+ 2tanfsech+ 1
tan® A+ tan® A+ 2tanA sech
sec? A+ sec A+ 2tanfsech

B 2tan® A+ 2tanfsech

 Dsec® A+ 2tanfAsech
_ 2tan A tan b+ sech)
Zsech(tanA + sech)

= sinA
Question 5.
Iftan A =ntanB andsin A = msin B, prove that:
z r'l"l2 -1
cos A=

né -1



Solution:

Given that, tan & =n tan B and sin & = m sin B,
tanA _sinA
= and m=

=n :
tanb sinB

_ m? -1

-

[SiHAJZ 1
sinB
z
tan A _q
{tanBJ
tan® B(sin® & - sinf B)
sin®Bitan® & - tan B)
sin® A - =in° B

>of sinfFA SinfB
oos- B — - 5
oost A costB

oos? AlEin® A - sirnf B)
sin® & cos? B - (1 - cos® Bloos® A
cos” A1 - 0os® A— 1+ cos®B)
0os® B=in® A+ cos® A) - cos® A
oos? Alcos? B - ooz A)
cos? B - cos? A
= cos® A

Question 6.

(i) If 2 sinA - 1 =0, show that:
sin 3A = 3sinA - 4 sin°A

(i) If 4 cos2A - 3 =0, show that:
cos 3A = 4 cos°A - 3 cosA



Solution:
(i} 2s5inA-1=C
= s3inA = l
2

We lnow sin30P = %

So, A =300
LHS = sin34A = sin90°7 = 1
RHS = 3sinA- 4sin® A

= 32in30° - dsin® 30°

)

=1

3
3
2

LHS = RH

(ii)
4 oosth - 3=0
=4 coslh = 3

= costA=

= oS =

SIS

We lknow cos30P = g
So, A = 30°
LHS = cos38 = cos 9P = (0
RHS = deoos® A - Scoshy
= dcos? 300 - So0s30P

g2
_33 35,

2 2
LHS = RHS



Question 7.

Evaluate:
iy [ tan35° ‘ cot 5503 sec e
(i) 2 4| = | -5 ==~ _

oot 550 tan=5° cosec 5P
(i) sec26”sinBd” + coesec3F

sec57e

(i) SEineb®  2cot85°
o Cos 24P tan 5

(V) cos 40P cos ecS0? + sin50° sec 40P

(V) sin277sinB3° - cos 63° cos27°

3sin/2°  sec3®

cos 18 ocosechER

Vil) 3cos8lP cosecli(P + 200559 cosec3 1
Cos/3%  sinle®  coslel

SNl | wos7e  Snie

(vi)

(wiii)

Solution:

o oftan35°Y | (@055 secdre
N oot BER tan 35 oo sec 5P

cot5Ee

=2[mmgm—5ﬁq2+qugm—Bqu_B[

tan33°

_o Cot>5” 2+ tan 35 Y _3 Ccosecolr
cotS 5o tan 35° cosech(?

= 2(1F + 12 + -3

—2+1-3
oy

coesec33R
sec5/e

Il sec26sinG6d” +

sec[90° - 50°)

coesed 0P - 57°)

sed90° - 6P )1sinGd® +
sech/e

sech/e
sec57e

cos echd?sin 6d” +

1+1=2

cosecSP

|



e DEIN GG B 2 oot 25R

Cos 24P tan 5
_ 5sin(90° - 247 2cot(90° - 57}
Cos 249 tan5®

B Scog 247 B 2 tanks®

oos 247 tan &
=5-2=3

V) cos 40P cos ecS0° + sinS0P sec40r

= Ccos(90F - B0”)cosecs0? + sin(90r - 40°)sec 40P
= =in50°? cosect (P + cos 4P secd(P

=1+1=2

W) 2in27°8inB3° - cos 637 cos 279

= sin(90° - 63° 15in63° - cosb3° cos(90P - 637)
= COsSBEIMSINGE3 — cos63P sinG 3

=10

il 38in72%  sec3Z”

o coslE® cosecsER

_ 3sin(90F - 187)  sec(90" - 587)
B coslae cos echie

_ Jcosl8®  cosecss®

cos128* cosechE®
=3-1=2

Wil) Foos 8P coseclP + 2cos 59 cosecs 10
= 3cos(90° - 1Pcosecl(P + 2cos(90F - 31°)cosecs1°

=3sinlCPooseclCP + 25in31°%cos ec= 1"
=3+2=5



il COs /50 . sinle  cosle”
sinl5®  cos7E*  sind2R
cos(90F — 157) . sin(90F - 787)  cos(90P - 727)
sin 15 oos S e sins=2"
sinilse . COs /87 sin/2®
sinls® cos78t sindZ®
1+1-1=1

Question 8.

Prove that:
(I) tan(55° + ) = cot{35° — x)
(i) 5ec({70° - 8) = cosec(20° + &)
(1ii) sin(28* + A) = cos(B2° — A)
1 1
1+ cos(90F — A) T 1-cos(90F - A)

{ |
(v) - 2sec?(90°- A
Y aner- Ay Toanor - Ay~ 2! )

(iv) = 2cosect(90° - &)

Solution:

i} tan(55° + x) = tan[30° - (35° - x)] = Ccot(35° — x)
(il) sec{70° — &) = sec[90° - (20° + )] = cosec{20° + &)

- 1 1
N cos(90P - &) T 1= cos(90F — A

1 1
L+sinA  1-sinA
1-sinA+ 1+ sink
(1+=inA)1-sin/&)

=

1-sin® A

=
cos® A
Zsect A
= Zoosec(90P - A)




. 1 1

YV aner - Ay 1= sn(or - &)
1 . 1

l+cosh 1-coshA

1-cosA+1+cosh

(1+cosA)1l-cosh)

2

1-cos? A

2eosect A,

= 2sect(90r - A)

Question 9.

If A and B are complementary angles, prove that:
(i) cotB + cosB = secAcosB(l + sinB)
(i) cotd cotB - sin& cosB - cosd sinB=0
(iii) cosec?A + cosec?B = cosec?A cosec’B
(iv) sinA+sir‘|B+ cosB - cos A _ =

sind - sinB cosB + cosA 2ginfA-1

Solution:

Since, A and B are complementary angles, A+ B =20°
(i}
cotB + cosB
= cot (90° - &) + cos (90 - A)
= tanf + sind
= SInA + sinA

Cos A

SinA + sinfcosh

Cos A
SinAfl+ cosA)
cos A

= sechAsinA1l+ cosh)
= secAsin(90P -B)[1+ cos(90° - B

= sechcosB(l+ sinB)




(if)

coth cotB - sind cosB - cosA sinB

= coth oot(90- A) —sind cos(90- A)- cosd sin(90 - A)
cob® tand - sinA sind - cosh cosh

= 1-(sin“A + cos®A)

=1-1

.....

cosec®A + cosecd
= cosecA + [cosec(90 - A))?

= cosectd + sec?h,
1 i

T SA | coR A
B cos® A+ sin® A
sine A cos® &
_ 1
=in® A cos? A

= cosectA [sec(904A2 - B)]

A

= cosec<A cosec B

(i sinA + sink . cosb - cos A

sinfA-sinB  cosB+ cosA

Sind + sinB . Cos(90P - A - cos(90P -B)

sinf—-sinB  oos(90P - A+ cos(90P -B)

sind& + sinbB .\ sinA - sinB

sinA-sinB  sinA+ sinb

_lsinA+ SinBYF +(sinA - sinB ¥

~ (sinA-sinBi(sinA + sinB)

Sine A+ Sint B+ 2sinfsinB + sin® A+ sin®B - 2sinfsinB
sin® & - sinf B




sin® A + sin® B
Sine A - sin® B
=2m¥&+sm%9@-&)
sin® A - sinf(90P - A)
Sine A+ cos? A
Sine & - cose A
2
sin© A - (1 -sin® A)
B 2
S 2sin® A -1

-2

-2

(iv] sinA + sinbB N cosB - cos A

sind - sinB  cosbB + cosA
sind + sinB . cos(90P - A)- cos(90° -B)
sinA - sinB  cos(90P - A+ cos(90P -B)
sind + sink . sin A - sinB
sinfA—sinB sinA+ sink
_(EinA+ SinBF + (sinA- sinBF
© (sinA-sinBYsind + sinB)

Sin? A+ Sinf B+ 25inAsinB + sin® A+ Sin®B - 2sinAsinB
sin® & - sin B

Siné A + sin® B

Sine & - sin® B
=2m¥a+sm%9@-ﬂ)

sin A - sinf(90° - A)

sin® & + cost &

sin® A - cos? A

2
sin® A - (1-sin® A)

B 2
2=t A -1

=2

=2

Question 10.
cot A—1 cot A

T_secs 4~ 1+tand

Solution:

cot A—1 cot A

To prove that : Z=sec? A — T+tand




cotA - 1
2 —sect A
1
_ tan A
© 2 - (1= tan?A]
B 1-tan A
~tanA(1-tan2A|
(1- tanA]
tanA(l-tanA)(1 - tanA|
1
tan A(1 = tan A)
1 1
tanA (1= tan A)
cot A

1-tanA
= RHS

LHS =

-1

Hence proved.

Question 11.

Prove that:
() i B i _ 2Cos B
sinfA - cosA SinA+ coshA 2sinfA-1

2
(i —S9" A osech
cosech -1
(iii)% = sech - tanh
+gin

fivicosAll+ cotA)+ sinAll+ tanh) = sechA + cosech,

(v)(sin & - cosA)1+ tand + oot A) = SeCA _ cosech

cosectt secih



(vilsec? A + cosec®A = tanA + ot A
(widisinA+ cosA){sech + cosech) =2 + secAcosech
(wiiid{tan &+ cot A cosech — sinA)(secA—-cosA) =1

cos® A - oost B
Sind A sin?B

(i) oot? A - cotP B = = cozect A - cosecB

Solution:

1 1
sinA-cosf sind + cosA
_sinA+ oosA-sinh+ cosh

(sind - cosfi(sind + cosh)

(i)

B Zoos b,
sin® & - 0os® A
B 2 oos b
st A-(1-sin? A)
_ 2o0s A,
C2sinfA-1
(i) cot? & _1q
cosech — 1
cot? & - cosech + 1
B cosech -1
_ -cosech + cosecth
- cosech— 1
_ cosech{cosech - 1)
- oosech— 1

Cosech,



Cos A

14 sinA
oo A 1-sinA

T+ oind  1-sind

(iii)

_ osA(l-sinA)

C 1-sirfA

_ osA(l-sinA)

B cost 4

_1-sinA

C cosA

= sech - tanh

(v )cos AL + cot &)+ sin&All + tand)
cost A sin® A

= Ccos A+ e +sinA+ o

= sinA + CQSEA + Cos A+ sin” A
sind, 005 A

_ [m52A+ Siﬂz;&.]+ [D:JSEA+ SiHEAJ

sin A oS A
1 1

- +
sinA oosh
cosech + sech

(wilsind — cos A1 + tan A + cot &)

- 2
=1 A+msﬂ—m5ﬂ—sim&—cg5 -
Cos A sinA

sin® A _ cos® A
oos A sinA
sech B oo sech

SinA +

cos ech, secth,



(WiLHS = ysec? A + cos ec?A
1 1
B \(o:-sz A+ sinS A
\,5”12 A+ oos? A
sin? & oost A

1
- \(sir‘f2 £ooost A
_ 1
CsinAcosh

FHS = tanA + cot A
sinf cos A
- DDS:E'-.+ sin A
sin® A+ ooz A
B SinAoos A
1

- sin A cos A
LHS = RHS

(vl sind + cosAl(sech + cosech)

sinA a1 cos A

o005 A SinA

oS A+ sint A
SIinAcosA
1

sinAcosh
= 2+ sechoosedh

2+

=2+



(wililtan &+ cot AN cosech — sinf){sec A — coshy)

= sin;&+cce;& 1 -sinA —1 - Cosh
“locosA  osind JlsinA oS &
snf A+ cosf Al 1-sinf A 1-cos? A
sinfAcos A sinA cos B

cos® A sin® A
SIH:&.CDS:&. sinA oS A
=1

(i) oot? A - cot® B
cost A cos’B
sinc A sintB

02 Asinf B - cos® Bein® A
sin® Asin® B
cos? A1 - cos® B) - cos? B(1 - cos? &)
sin® Asin® B

cost A — cosf AcostB - cost B o+ cosf Boost A
i Asin B

cosZ A - sl B

sind Asint B
1-sin“A-1+sin°B
S AsingB

st A+ sinc B
zin® A sin® B
sir B sing A

H5n® Asin B =in® Asin® B
11

Sn® A sinB

= cosec?h - cos ec’B

Question 12.
If 4cos2A - 3 =0 and 0° <A <£90° then prove that:
(i) sin3A= 3 sinA - 4 sin°A
(ii) cos3A= 4 cos’A - 3 cosA



Solution:

4cosA-3=0

NE
A N2
Cos 5
We know cos30° = §
So, A = 30°

(i)
LHS = sin34A=sin9r =1
RHS = 3sinA — 4sin® A

- 3sin30° - 4sin” 300

(i}
LHS = cos2A = cos9P =0
RHS = 4o0s” A - 3cos A

= dcos® 30° - 3o0s30°

i {ET ] B[EJ

2 2
_33_35_
= =
LHS = RHS
Question 13.
Find A, if 0°< A <90° and:
i) 20052 A-1=0
(ii)sin3A-1=0

i) 45ir? 4 -3=0
(iv) cos? A —cosA = 0
V) 2cos2 At cosA—1=0

Solution:



W 2cos®A-1=0
2, 1
= cost A==
COos 5
1
= Cosh = —

Nz

We know cos 452 =

ol =

Hence, & = 45°

(il)sin3A-1=0
=sin3f=1

We know sin90r = 1
L38 = 909

Hence, A =307

.....

= sin® A =

Il

= sinA =

vt

Wie know sinG0? =

Hence, A = &l°

m|'§_m

V) cos® A - cosh = 0

= coshlcos—1)=0

= cosA =00 cosA =1

We know cos9P =0 and cos 0P = 1

Hence, & =907 or P



W 2oos? Ay cosf-1=0

= 2cos Ay 2008 -cosh-1=0
=2coscoeh+ 1) - Wcosh+ 1)=0
=(2oosh - 1oosA+1)=0

:PCOS.&.=%OF cosh=-1

We know cose0R = é

We also know that for no value of ACP £ A 290°), cosh=-1.
Hence, A = &0°

Question 14.
If0° < A < 90° find A, if:

(i Cos A N oos A
W =
1-s8inA  1+sink

sin A sin A

oy
|.||_.I + =
sech -1 sech+1

Solution:

. COs A . 005 A _
1-sinA 0 1+ sinA
CosA + COsASINA + cosA - sinAcosh
(1-=inA)1+ sina) -

4

2005 A

1-sind A
P¥ ol =R AN

= — =

coss A

1 —

cos

4

4

2
= cosh = l
2

We know cos60? = %

Hence, A = &P



i SN A N SIn A, _
- sechA-1 sechA+1
sinfsech + sinf+ sechAsinA-sind
(sech - 1isech+ 1) -
iEsinf«secA _o
sect A -1
sinfsech
tan? A
COs A _1
SinA
= coth =1
We know cotdse = 1

Hence, A = 45°

2

oocosh oos B
i) —— + =4
1-sinsA 1+sind
cosf + cosAsind + cosh —sinfcosh 4
(1-sinA)(1+ sind)
205 A _
1-sin® A
:}2(:025;&=4
Cosc A
i
=2
o005 A

=

1
= A==
COS 5

We know cosel? = =

Hence, A = &P

(i sin A . sinA
- sechA-1 sechA+1
sinfAsech + sinf + sechAsinA—-sind
(sech - 1)sech + 1) -
j25|n;&5ecﬁ=2
sectA-1

2




sinAsech
- =1
tans A
cos A _ 1
sind
= ool =1
We know cot4s? =1
Hence, A= 45°

Question 15.

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

Solution:

LH.5.,

(cosech - sin A)(sec A — cos &) sec? A

1 . 1
= . - 2N A - tos & | sect A
LS A Cos A

- 2
_ 1 j5|r‘| 111 - cos” A -
L SN & cos A

2 . D
£ £ 5
_ [cos ][SIH ]SE

5 Sif A COS A

_EMNA  iana - RHS,
Cos A

Question 16.

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



Solution:
LHS. = {sin8+ cosa){tanB + cot 6)

SinG  cos B]

+ —
Cosa sing

Sin‘ 8+ cos’ E!]

= {sin&+ D:JSE!}[

(Smmmge)[

Cos 8sing
_ sin@+ Ccoso
"~ cosBsing
_ sinA N Cos A
CosEsIiNgG Ccosgsing
1 1
=cce8+m
= 2eCl+ Oz ecH
=R HEZ
Question 17.

Evaluate without using trigonometric tables,
1
sin? 28° + sin? 62° + tan? 38° - cot? 52° + isec? 30°

Solution:
1
sin? 28° + sin? 62° + tan2 38° - cot® 52° + 4 sec? 30°
1
2 2

= sin? 28° + [sin (90 - 28)°]% + tan? 38° - [cot(90 - 38)°]% + 4 sec? 30°

1
- 5inZ 28° + cos2 28° + tanZ 38° - tanZ 38° + 4 sec? 30°

1 [ 2
=1 20+ —x =
4.5

]
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