Class X

Chapter 21 — Trigonometrical Identities

Maths

EXERCISE. 21 (A)

Question 1:
secA-1 _1-cos A
seCA+1 1+cos A

Solution 1:
1 R
LHS = secA-1 _ coi A
secA+1 +1
cos A
_ 1-cos A _RHS
1+cos A
Question 2:
1+sin A _ cosecA+1
1-sin A cosecA-1
Solution 2:
LHS=1+S!n A
1-sin A
1 +1

RHS — cosecA+1 _ sin A
co secA -1 1

—-1
Sin A
B 1+sinA
1-sinA
Question 3:
; =cos Asin A
tan A +cCcotA
Solution 3:
1 =sin Acos A

tan A+ cotA
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1
tan A+cotA
1 1
“sinA _ cos A sin?A+costA
cosA sin A sin A cos A

LHS =

= +( sin® A+cos® A=1)

sin AcosA
=sin A cos A = RHS

Question 4:
tanA—cotA=—1__2COSZA
SinAcosA
Solution 4:
tan A —cotA = sin A _CosA
cosA sinA
_sin? A—cos’ A
~ sinACosA
_1- CO_SZ A-cos’ A (- sin> A =1-cos® A)
sinAcosA
_1-2cos* A
~ sinAcosA
Question 5:
sin* A—cos* A =2sin A-1
Solution 5:

sin* A—cos* A

= (sin’ A)2 ~(cos? A)2

= (sin® A+cos® A)(sin” A - cos’ A)
=sin® A—cos’ A

=sin’ A—(1-sin*A)

=2sinA-1
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Question 6:

(1-tan A)2 +(1+tan A)® = 2sec® A
Solution 6:

(1-tan A)2 +(1+tan A)?

=(1+tan’ A—2tanA)+(1+tan® A+ 2tan A)
=2(1+tan’ A)

=2sec’ A

Question 7:

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

LHS = cosec* A — cosec® A

= cosec?A (cosec’A — 1)

RHS = cot*A + cot?A

= COt?A(Cot?A + 1)

= (cosec®A — 1) cosec®A

Thus, LHS = RHS

Question 8:
sec A(1-sinA)(secA+tanA)=1

Solution 8:
LHS =sec(1-sinA)(secA+tanA)

(1—sinA)( 1, sinAj

COSA COSA COsA

_ (1—SinA)[1+sinAj :[1_sin2 A]

COSA COsA cos’ A

_(cos2 A

> ]=1=RHS
cos” A
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Question 9:
cos ecA(1+cosA)(cos ecA—cotA)=1
Solution 9:

LHS = cos ecA(1+cosA)(cos ecA—cotA)

(1+cosA)( L COSA)

:sinA

sinA_sinA
_(1+COSA) 1—cosA
sin A SinA
2 =2
:1 _cc;s A s!nzA _1-RHS
sin©A |sin“A
Question 10:
sec® A+ cos ec’A = sec® Acosec’A
Solution 10:
LHS =sec?® A +cos ec’A
1 1 sin? A +cos® A
= + - = -
cos?’ A sin? A cos® Asin? A
= % =sec® Acosec’A = RHS
cos” A.sin“ A

Question 11:
(1+tan® A)cot A
cos ec’A

Solution 11:
(1+tan® A)cot A
cos ec’A

=tan A

_sec’ AcotA

( sec? A =1+ tan? A)
cosec’A
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1 y COSA 1
_cos’ A sinA _ cosAsinA
1 1
sin® A sin® A

_ sin A _tan A

COsA
Question 12:
tan? A —sin® A = tan® A.sin’ A
Solution 12:
LHS = tan® A—sin’ A

in2 §n2 . 2

_ S|n2A S A - sin“ A(1 2cos A)

cos” A cos” A

H4

= szA .sin” A = tan® A.sin® A = RHS

cos” A
Question 13:
cot? A—cos® A= cos® A.cot’ A
Solution 13:

LHS = cot® A —cos® A
C032 A ) COS2 A(l—Sin2 A)

=———C0s"A= "—
sin“ A sin“ A
2
=cos? A C?i A_ cos® A.cot’ A = RHS
sin
Question 14:

(cosecA + sin A) (cosec A —sin A) = cot® A +cos® A

Solution 14:
(cosecA +sin A) (cosec A —sin A)
= cos ec’A —sin’ A
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= (1+ cot? A) - (1— cos? A)

= cot® A +cos® A

Question 15:
(secA—cosA)(secA+cosA) =sin’ A+tan® A

Solution 15:
(secA—cosA)(secA+cosA)
=sec® A—cos’ A

= (1+tan® A)—(1-sin’ A)

=sin? A+tan’ A

Question 16:

(cosA+sinA) +(cosA—sinA)’ =2

Solution 16:

LHS = (cos A +sin A)2 +(cos A —sin A)2

=c0s” A+sin® A +2cosA.sin A +cos” A +sin” A —2cos A.sin A
=2(cos® A+sin* A)=2=RHS

Question 17:
(cosecA—sinA)(secA—cosA)(tan A+cotA)=1

Solution 17:
LHS = (cosecA —sin A)(secA —cosA)(tan A +cotA)

= _L—sinA ! —COSA !
SInA COS A tan A

_(1-sin? A'\[1-cos’ A SinA | cosA
sin A CosA CosA sinA

[ cos® A')(sin? A\ sin® A+cos® A
sin A COS A sin A.cos A

+ tan A]
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Question 18:
_t =seCA—tanA
seCA+tanA
Solution 18:
1
seCA+tanA
1 seCA—tanA

 secA+tanA * seCA—tanA
_ seCA-tanA

~sec’ A—tan’ A
=secA—-tanA

Question 19:
1
Ccos eCA —cot A

C0oS eCA + COtA =

Solution 19:
Ccos ecA + cot A

_Cos ecA +CotA . Cos ecA —CotA
1 Cos eCA —COtA

_cos ec’A—cot’ A 1+cot®> A—cot’ A

cos eCA —CcotA cos eCA —cotA

1
~ cos ecA — Cot A

Question 20:
seCA—tanA
seCA+tanA
Solution 20:
seCA—tanA
seCA+tanA
_ seCA—tanA y seCA—tanA
secA+tanA secA-tanA

=1-2secAtan A +2tan’ A
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_ (secA—tan A)2

~ sec? A—tan’A

_sec’ A+tan’ A—2secAtan A

- 1

=1+tan’ A+tan® A—2secAtan A

=1-2secAtan A +2tan’* A

Question 21:
(sinA+cosecA)” +(cosA+secA)’ =7 +tan? A +cot® A
Solution 21:

(sinA+cosecA)” +(cos A +secA)’

=sin® A+ cosec’A + 2sin AcosecA + cos® A +sec® A +2cos Asec A

=sin® A+cos? A+cosec’A +sec’ A+2+2
=1+cosec’A+sec’A+4

= (1+ cot? A)+(1+ tan? A)+5

=7+tan’ A +cot’ A

Question 22:

sec? Acosec’A = tan® A+ cot? A +2

Solution 22:

LHS = sec? Acosec’A = %
cos“ A.sin“ A

RHS =tan? A + cot’ A+ 2 =tan® A+ cot? A + 2tan A.cot A
SinA co:sAj2
+

=(tan A+ cotA)2 = (

cosA SinA
(sin? A+cos’ AY 1
sin A.cos A cos® A.sin? A

Hence, LHS = RHS
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Question 23:
! + ! 2cosec’A
l1+cosA 1-cosA
Solution 23:
1 1

1+cosA i 1-cosA
_1-cosA+1+cosA
~ (L+cosA)(1-cosA)
B 2

“1-cos’A

2

sin? A

= 2cosec’A

Question 24:

1 1

- + -
1-sinA 1+sinA
Solution 24:

1 1

- + -
1-sinA 1+sinA
_ 1+sinA+1-sinA

(1-sinA)(1+sinA)
B 2

1-sin®’ A
B 2

cos? A
=2sec’A

= 2sec’A

Question 25:

cosecA N cosecA
cosecA—-1 cosecA+1
Solution 25:

cosecA N cosecA
cosecA—-1 cosecA+1

= 2sec’ A
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_ cosec’A +cosecA + cosec’A — cosecA
cosec’A—1

_ 2cosec’A
~ cot?’A
2
:@: 22 =2sec’ A
cos“A cos“A

sin® A

( cosec’A —1=cot? A)

Question 26:
SecA N SecA
secCA+1 secA-1

Solution 26:
secA N secA
secCA+1 secA-1

_ sec’A—secA+sec’A+secA

= 2cosec’A

sec’A -1
2
- 259(2: A( sec?A —1 = tan? A)
tan® A
2
2
= LS A__ —— = 2c0sec’A
sin“A  sIin“A
cos’ A
Question 27:

1+cosA _  tan’A
1-cosA (secA—l)2

Solution 27:
1+cosA
1-cosA
1
secA _ SecA+1
;L secA-1
secA

1+
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B secA+1>< secA-1

~secA-1 secA-1
sec’ A-1 tan® A
) (SecA—l)2 i (secA —l)2 ( sec ALt A)

Question 28:
cot?’ A 1-sinA
(cosecA+1)2 1+sinA

Solution 28:
RHS— 1—s!nA
1+sinA
-1
CosecA cosecA -1
14 1 cosecA +1
cosecA

_ cosecA-1 " cosecA +1
cosecA+1 cosecA+1
cosec’A -1 cot’ A
- = 5 ( cosec?A —1 = cot? A)
(cosecA+1)" (cosecA+1)

=LHS

Question 29:
1+sinA CosA

COosA +1+sinA
Solution 29:
1+sinA+ COosA
cosA  1+sinA
(1+sin A)2 +cos® A
- cosA(1+sinA)

=2SecA

_ 1+sin® A+2sin A+cos’ A
cosA(1+sinA)

_ 1+2sinA+1
cosA(1+sinA)
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2(1+sinA)
B cosA(1+sinA)
=2SecA
Question 30:
1—s!nA = (secA—tanA)’
1+sinA
Solution 30:
1-sinA
1+sinA

:1—sinAx1—sinA
1+sinA 1-sinA
(1—sinA)2
~ 1-sin’A
(1—sinA)2
cos® A
1-sinAY
( COSA j

= (secA—tanA)’

Question 31:
(cot A —cosecA)? = 1-cosA
1+ cosA
Solution 31:
RHS = L= COSA
1+cosA

_ 1-cosA ><1—cosA
1+cosA 1-cosA
_ (1-cosA)’
~ 1-cos’A
(1—cosA)2
sin” A
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_(1—cosA]2
sin A
= (cosecA—cotA)2

= (cot A —cosecA)?
=L.H.S

Question 32:

cosecCA-1 ( CcosA ’
cosecA+1 \1+sinA

Solution 32:

cosecA -1

cosecA +1

_ cosecA—l>< cosecA+1
cosecA+1 cosecA+1

cosec’A—1

(cosecA + 1)2
cot® A

(cosecA + 1)2
cos® A
sin? A

2
[sna™)
SIn A

[ cosA ’
1+sinA

Question 33:
tan’ A—tan’B = sin® A —sinB
cos’ Acos’ B
Solution 33:

tan? A—tan’B
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_sinf? A sin’B
T cos? A cos?B
_sin® Acos® B —sin® Bcos® A
- cos® Acos’ B
sin A(1-sin’ B) —sin® B(1-sin® A)
- cos? Acos’ B
_sin® A—sin® Asin? B—sin® B+sin’ Asin’ B
- cos® Acos’ B
_sin® A—sinB
" cos® Acos® B

Question 34:

sinA—2sin® A

2c0s® A —cosA

Solution 34:

_ sinA-2sin’ A

~ 2cos® A—cosA

_ sinA(L-2sin* A)
cosA(2cos’ A-1)

sinA(sin® A+cos® A—2sin’ A)
N cosA(2cos’ A—sin® A—cos® A)
sinA(cos” A-sin® A)
N cosA(cos” A—sin’ A)
_sinA

~ CosA
=tan A

=tan A

Question 35:
Sin A
1+cosA
Solution 35:
Sin A
1+cosA

=C0SecA —Ccot A
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_ Sin A ><1—cosA
1+cosA 1-cosA
sinA(1-cosA)
~ 1-cos’A
_1-cosA

"~ sinA

1 COsA

T SinA sinA
=C0SecA —cot A

Question 36:
CosA
1-sinA
Solution 36:
COSA
1-sinA
RHS =secA + tanA
_ 1 N Sin A :1+sinA
COSA COosA COsA

_1+sinA(l—sinAj_ 1-sin® A
cosA \1-sinA cosA(1-sinA)
cos’ A COsA

cosA(1-sinA) (1-sinA)

=secA + tanA

LHS=

Question 37:
sinAtan A

1-cosA

Solution 37:
sin Atan A

1-cosA
_sinAtanA _1+cosA

= X
1-cosA 1+cosA
_ sinAtan A(1+cosA)

1-cos® A

=1+secA
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Sin A sin A

COsA

sin® A
_1+cosA

~ cosA

1 cosA

cosA COsA
=secA+1

(1+cosA)

Question 38:
(1+cotA—cosecA)(1+tan A+secA)=2

Solution 38:
(1+ COtA — cosecA (1+tanA+secA)

(14 COsA smA_ 1
sin A smA cosA COsS A

(smA+ COSA — 1)(cosA+smA+1j

Sin A COsA
(smA+cosA 1)(sinA+cosA+1)
sin AcosA
(SinA+COSA)2 —(1)2
- sinAcosA
_sin* A+cos’ A+2sinAcosA-1
B Ssin AcosA
_1+2sinAcosA-1
B SinACOsA
_ 2sinAcosA
~ SinACOSA
Question 39:
LHSINA _ secA+tanA
1-sinA
Solution 39:
1+sinA

1-sinA
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_ \/1+sinA ><1+sinA
1-sinA 1+sinA

:\/(l+sinA)2 :\/(1+sinA)2

1-sin’ A cos® A
_1+sinA
COSA

=SecA+tan A

Question 40:

ﬂ = COSecA —cot A
\/1+cosA

Solution 40:
1-cosA

1+cosA

B \/1—cosA 1-cosA
1+cosA 1-cosA

~ (1+cosA)2
B \/ 1—cos? A

(1+ cosA)2

sin” A
_1-cosA
~ sinA
=CcosecA —cotA

Question 41:

1-cosA  sinA
1+cosA 1+cosA

Solution 41:

fl—cosA
1+cosA
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_ \/1—cosA L+cosA
1+cosA 1+cosA

1-cos® A
(1+cosA 2

sin® A
(1+cosA)
_ sinA
1+cosA

2

L

Question 42:
1-sinA CosA
1+sinA T 1+sinA

Solution 42:
1-sinA
1+sinA

:\/1—sinAX1+sinA

1+sinA 1+sinA
1-sin* A
(1+sinA)

.

!

cos® A
(1+sin A)2
_ COsA

1+sinA

Question 43:
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_1+sinA—cos® A
~ 1+sinA
_sinA+sin? A
~ 1+sinA
sinA(1+sinA)
- 1+sinA
=sinA

Question 44:

1 N 1 _ 2sin A
sinA+cosA sinA—cosA 1-2cos’A
Solution 44:

1 N 1
SINA+CosA sSinA—CcosA
_SinA—cosA+sinA+cosA
B sin? A —cos? A
B 2sin A _ 2sinA
"~ 1-cos’ A—cos’ A  1-2cos’A

Question 45:
sinA+cosA+sinA—cosA: 2
SiNA—cosA sinA+cosA 2sinA-1
Solution 45:

sin A +CcosA N sin A —cosA

SiNA—-CcosA sSinA+CcosA

(sinA+cosA)’ +(sinA—cosA)’
(sinA+cosA)(sinA—cosA)

_sin? A+cos® A+ 2sin Acos A +sin” A +cos® A —2sin cos A
sin® A—cos® A

2(sin2 A + cos? A)
"~ sin?A—cos’ A
B 2

sin? A —cos® A

[sin® A+cos® A =1]
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2 2
“sin? A—cos’A  sin? A—(l—sin2 A)
2
e
2sin? A -1
Question 46:

cotA+cosecA—-1 1+cosA
cotA—cosecA+1  sinA
Solution 46:

cot A +cosecA -1

cot A —cosecA +1

cot A + cos ecA — (cos ec?A — cot? A) ,
= [cosec’A —cot® A =1]
cot A —cosecA +1
cot A + COSecA — [(cos ecA —cot A)(cosecA + cot A)]
B cot A —cosecA+1
_ COtA +CosecA [1—cosecA +cotA]

cot A —cosecA +1

=cot A +cosecA
COSA 1
=— +—
SINA  SInA
_1+cosA
sin A
Question 47:
5|n¢9tan€: 1+ sec 0
1-cosd
Solution 47:
sinftan @
1-cosé@

_ sin@tand ><1+ cosd

l1-cos® 1+coséd
_sinftand(1+cosd)
- 1-cos®* @
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sin eﬂ(u cosd)
cos @

sin” @
(1+cos®)
cosé
:L+1
cosd
=secd+1

Question 48:
cosdcotd
1+siné@

Solution 48:
cosé@cotd
1+sin@
_ cosecotexl—sina
1+sin@ 1-sinég
cos@cotd(1-sin o)
B 1-sin* @
cosé

cosd———(1-sind)
sing

cos® 6
(1-sing)
sind
L
sin@
=cosecd -1

=cosecd -1
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EXERCISE. 21 (B)

Question 1:
. Cos A sin A
() +
1-tanA 1-cotA
cos’ A+sin®* A cos’ A—sin®A _
3 - 3 + 3 - 3 =2
cos’ A+sin”A  cos’ A-sin” A
tan A N cot
l1-cotA 1-tanA

=SINnA+CosA

(ii)

=secAcosec A+1

(iii)

2 2 .2
(iv) | tan A + L +| tan A— L j =2 w
CosA COsA 1-sin“ A
(v) 2sin®* A+cos* A =1+sin* A
sinA—sinB +cosA—cosB_

(vi) : —— =
CoOsA+cosB sSinA+sinB

(vii) (cosecA—sinA)(secA—cosA)= -

tan A + cot A

(viii) (1+tan Atan B)2 +(tan A—tan B)2 =sec’ Asec’ B

. 1 1

(ix) - + - =COoSecA +secA
CoOSA+sSinA-1 cosA+sSinA+1

Solution 1:

(i) LHS = Cos A N sin A

1-tanA 1-cotA
_ CosA N sinA COsA N sin A
1- sin A 1- cosA cosA—sinA  sinA—cosA

COS A sin A COs A sin A
cos” A sinfA_ cos’ A—sin® A

~CoSA—_siNA | SinA—CosA (cosA—sinA)
=sinA+cosA =RHS

(i) cos3A+sin3A+cos3A—sin3A

cos’ A+sin* A cosA-—sinA

(cos3 A +sin® A)(cosA —sinA) +(COS3 A —sin® A)(cosA +sinA)

- cos® A —sin® A
cos* A —cos® Asin A +sin® Acos A —sin® A

_ +cos* A+cos® Asin A —sin® Acos A —sin* A
- cos® A—sin® A
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2(cos* A-sin*A)
cos® A—sinA
2(cos® A+sin® A)2(cos® A—sin® A)
B (cos* A—sin” A)

:2(coszA+sin2A)
:2('.- cosZA+sin2A:1)
tan A N cot
l1-cotA 1-tanA

1
tan A tan A
+
1 1-tanA
tan A
_ tan’A . 1
tan A -1 tanA(l—tanA)

_ tan® A -1
tanA(1-tan A)

(iii)

(tan A —1)(tan2 A +1+tan A)
tan A(tan A -1)

_sec’ A+tanA
T tanA
1
2
At
COsA
1

N sin Acos A
=secAcosec A+1

+1

(iv) (tan A+
cos

2 2
L )+(tanA— ! j
A COsA
_(sinA+1Y (sinA-1Y
_( COSA j +( COSA j
_sin? A+1+2sinA+sin? A+1-2sinA
- cos’ A
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_2+2sin’A
cos? A

1+sin? A
=2l ———
1-sin“ A

(v) 2sin® A +cos* A

= 23in2A+(1—Sin2A)2

=2sin> A+1+sin* A—2sin* A

=1+sin* A

sinA—-sinB N CoSA —cosB

(vi)

cosA+cosB sinA+sinB

_sin? A—sin? B+cos® A—cos’ B

(cosA+cosB)(sinA+sinB)

(sin2 A + cos? A) —(sin2 B+ cos’ B)

(cosA+cosB)(sin A+sinB)

1-1

(cosA+cosB)(sin A+sinB)

-0
(vii) LHS

=(cosecA—sin A)(secA—cosA)

= _1 —sinAj[ 1
Sin A COSA

—C0S Aj

sin A

_[cos? A\ sin? A
sinA )| cosA

=SINn ACOSA

1

tan A + cot A
~ 1
~ sinA R cos A

CoOSA SinA
_ sinAcosA
~sin? A+cos? A
=sinACOSA

RHS =

1-sin? A \(1-cos® A
COSA

|
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LHS = RHS

(viii) (1+tan Atan B)2 +(tan A—tan B)2

=1+tan®* Atan’B+2tan Atan B+tan’ A+tan°B—2tan Atan B
=1+tan® A +tab’B +tan® Atan’ B

=sec’ A+tan’ B(1+tan’ A)

=sec® A +tan® Bsec® A

=seczA(l+tan2 B)

=sec’ Asec’ B

] 1 1

(ix) . + :

(cosA+sinA)-1 (cosA+sinA)+1

_ COsA+sinA+1+cosA+sinA-1

(COSA+SinA)2 -1

~ 2(cosA+sinA)

~ cos? A+sin? A+2cosAsinA -1

_ 2(cosA+sinA)  cosA+sinA
1+2cosAsinA—-1 cosAsinA

COSA N sin A

B cosAsinA cosAsin A

1 1
:_——|—
SINA COsSA

= COSeCcA +SecA

Question 2:
If x cos A + sin A =m and

X sin A—y cos A = n, then prove that: x> +y* =m? +n?
Solution 2:
m? +n?
=(x cosA+y sinA)2 +(xsinA-y cosA)2
= x? cos® A +y®sin® A +2xy sin Acos A
+x%sin® A+ y® cos® A —2xy sin Acos A
=X’ (cos® A+sin® A)+y* (cos® A+sin’ A)
= X2 +y?
Hence, x*+Yy?=m?*+n?
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Question 3:
Ifm=asec A+btan Aandn=atan A + b sec A, then prove that : m*> —n® =a® —b®

Solution 3:
Given,
m = asecA + btanA and n = atanA + bsecA

m? —n? =(asecA+btan A)2 —(atanA+ bsecA)2

=a’sec’ A+b%tan? A + 2absec Atan A
—(a2 tan? A + b? sec® A + 2absec A tan A)

:seczA(a2 —b2)+tan2A(b2 —az)
=(a2 —bz)[seczA—tanzA]
= (a2 - bz)[Sin ce sec’ A —tan’ A :1}

Hence, m?> —n? =a? — b?

Question 4:
Ifx=rsin AcosB,y=rsin AsinBandz=rcos A, then prove that:

X2 +y?+2 =r?

Solution 4:

LHS = (rsin Acos B)2 +(rsin Asin B)2 +(rcosA)2
=r®sin® Acos’ B +r’sin® Asin® B+r° cos® A
=r?sin® A(cos® B+sin® B)+1° cos’ A

—r? (sin2 A + cos? A) —r? =RHS

Question 5:
If sin A + cos A = m and sec A + cosec A = n, show that: n(m2 —1) =2m

Solution 5:
Given:
SINA+CoOSA=m
and

sec A+cosec A=n
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Consider L.H.S = n(m2 —1)

= (sec A+ cosecA) [(sin A+cosA)’ —1}

( j[sinzA+cosZA+23inAcosA—1]
COS A smA

(COSA-FS”]A

(1+2sinAcosA—1)
sin A cosA

(cosA+sm A)
sin AcosA
=2(sinA+cosA)
=2m=R.HS

(2sinAcosA)

Question 6:
Ifx=rcos AcosB,y=rcos AsinBandZ=rsin A, show that:

X +y?+22 =r?

Solution 6:

LHS = (rcos Acos B)2 +(rcosAsin B)2 Jr(rsinA)2
=r®cos® Acos’ B +r? cos® Asin® B+r’sin® A
=r? cos” A(cos” B+sin® B) +r’sin’ A

—r? (cos2 A +sin? A) —r? = RHS

Question 7:

If COsA =mand C(_)SA = n show that:
cosB sinB

(m? + n?) cos?B = n?.

Solution 7:

LHS = (m? + n?) cos’B

cos’ A cos’A )
= —+——— [c0s” B
cos“B sin“B
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cos® Asin® B +cos? Acos’ B )
= S cos’ B
cos” Bsin“ B

_ [ cos? Asin? B+ cos® Acos’ B

_( sin’ B j
cos® A(sin® B+cos’ B)

- sin’ B

_cos’ A

 sin’B

=n?

Hence, (m? + n?) cos?B = n?,

EXERCISE 21 (C)
Question 1:
.. C0S22° ... tan47’
i i
® sin68° (i cot43
... Sec7s . . cosb5 cot35
(i) ————  (iv) = +
cosecls’ sin35° tan55%°

(v) cos? 40° + cos?50°
(vi) sec?® 18° - cot? 72°
(vii) sin15° cos75° + cos15° sin 75°
(viii) sin42° sin 48° — c0s42° cos48°

Solution 1:
iy S92 _ cos(90° ~68") sin6g’ 1
sin 68° sin68° sin68°
iy @47 _ tan(90° -43')  cot43 1
cot43 cot43 cot43
Giiy SE€75__ sec(90' -15") cosect5’ 1
cosecls’ cosecls’ cosecls’
., cosb5 cot35
(iv) — +
sin35° tan55°

B cos(90° —35") cot(90° —55°)
T sin3s | tan5s
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_sin35° | fan 55°
sin35" tan55°
=1+1=2
(v) cos? 40° + cos? 50°
=[c0s(90° — 50°)]2 + cos?50°
= sin®50° + c0s?50°
=1
(vi) sec?18° - cot?72°
= [sec(90° — 72°)] - cot?72°
= C0Sec?72° — cot?72°
=1
(vii) sin15° cos75° + cos15° sin 75°
=sin(90° - 75°) cos75° + cos(90° — 75°) sin 75°
= €0s75° c0s75° + sin75° sin 75°
= C0s?75° +sin?75° =1
(viii) sin42° sin 48° — cos42° cos48°
= sin(90° — 48°) sin 48° — c0s(90° — 48°) c0s48°
= c0s48° sin 48° — sin48° c0s48° =0

Question 2:
Evaluate
(i) sin(90° — A) cosA + cos (90° — A) sinA
(i) sin?35° + sin?55°
(i) cot54° N tan 20° 9
tan36° cot70°
(iv) 2tan53° B cot 80°
cot37° tanlO’
(V) c0s?25° + c0s%65° — tan?45°
(vi) cos? 32° + cos? 58°
sin®59° +sin® 31°

H o 2 °
(i) (S'”W ] +(°°S77 j—ZcosZ 45

cosl3’ sinl3’

tan 36°
cot54’

(viii) cos® 26" +cos64°sin 26" +

Solution 2:
(i) sin(90° — A) cosA + cos (90° — A) sinA
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= coSA CcOSA + sinA sinA
= c0s%A +sinA =1
(i) sin®35° + sin?55°
= [sin(90° — 55°)]? + sin?55°
= €05°550 + sin®55° = 1
(i) cot54 N tan 20 9
tan36° cot70°
cot(90° —36°) tan(90° —70°
_cot(90 -36) tan(90'-70)
tan 36° cot70°
tan36° cot70°
= + -2
tan36° cot70°
=1+1-2=0
. 2tan53° cot80°
(iv) -
cot37° tan10°
2tan(90° —37°) cot(90° —10°)
~ cot37”  tan10°
_2cot37°  tanl0

cot37° tanl0’
=2-1=1
(V) c0s?25° + c0s%65° — tan?45°

- cos? (90° —65° ) +0s? 65° — tan? 45°
=sin®65" +c0s° 65 —1=1-1=0
.. €0s?32° +cos? 58
(Vi) —; —
sin“ 59° +sin“ 31°
cos? (90° 58’ ) +¢0s®58°
~sin? (90 —31') +sin® 31

_sin® 58’ + cos? 58
cos® 31" +sin® 31’

—-1
1
- o 2 o
i) [ ST ] [COSTT ) 5 ios2 a5
cos13’ sinl3’

cos13’ sinl3

- {sin (90" -13 )} . {cos(90° —13°)} _2c0s? 45°
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cosl3 sinl3 1 ?
cosl3 | |sinl3’ NG

—1+1-1=1
(viii) cos® 26" +cos64 sin 26" + tan 36
cot54’
COS2 26° +COS 640 Siﬂ 260 + tan 36
cot54°
~ c05% 26" +005(90 — 26) $iN26 + — 0 __
cot(90-36)
_ cos? 26" + sin 26° sin 26" + 2N
tan 36°

=0s% 26" +5sin® 26° +1
=1+1
=2

Question 3:
Show that:
(i) tan10° tan15" tan 75" tan80°= 1
(i) sin42" sec48 +cos42° cosec48” =2
..., Sin26° c0s26°
(iii) + =
sec64” cosec64’
Solution 3:
(i) tan10" tan15" tan 75° tan 80°

= tan (90° —80° ) tan (90° ~75° )tan 75° tan 80°
=cot80° cot 75" tan 75° tan80°
= 1[As tan @, cot @ = 1]

(ii) sin42° sec48 + cos42° cosec48” =2
considersin42° sec 48’ + cos42° cosec48’
= sin42° sec(90° 4 ) +C0S42° COSEC (90° 4 )

—=>sin42°.cosec4?2’ +cos42° sec42°

- +c0s42°
sSin42° cos4z2’

=1+1=2
.... Sin26° C0s26°
(i) +
sec64” cosec6d’

= sin42’,
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sin 26° C0S 26°
= +
sec(90° —26° ) cos ec(90 —26° )
_sin26 | Cos 26
cosec26  sec26
sin® 26" + cos® 26
=1

Question 4:

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

(i) sin59° +tan 63

(i) cosec 68" +cot 72

(iii) cos74° +sec 67°
Solution 4:

(i) sin59° +tan 63
=sin(90—-31) +tan(90-27)
=c0s31 +cot27

(i) cosec 68" +cot72°

= cosec(90—22) +cot(90-18)
=sec22 +tanl8

(iii) cos74° +sec 67°
=c0s(90—-16) +sec(90—23)

=sinl6" +cosec23

Question 5:

Show that:

. sin A COsA

(1) — +

sm(90 —A) cos(90 —A)

=sec A cosec A

(ii) sin AcosA —

sinAcos(90° —A)cosA cos Asin (90° —A)sin A

sec(90° —A) cosec(90° —A)
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Solution 5:
sin A COSA

sin(90" —A) ! cos(90: —A)

sinA CcosA
= +

" cosA  sinA
_sin? A+cos’ A
~ CcosASInA
B 1

~ cosAsinA
=sec AcosecA

sinAcos(90° —A)cosA cosAsin (90° —A)sin A

(i) sinAcosA - seC(90° —A) cosec(90° _A)

sin Asin Acos A B cosAcosAsin A
CcosecA SecA
=sin AcosA —sin® Acos A —cos® Asin A

:sinAcosA—sinAcosA(sin2A+cosZA)

=Sin ACOSA —

=sin AcosA—sin AcosA(1)
=0

Question 6:
For triangle ABC, show that:

C
=C0S —

(i) sin 2+ B i

=cot—

.. B
(i) tan 5

Solution 6:
(i) We know that for a triangle A ABC
ZA+ 2B+ £C =180

B+ A oy £C
2
Sin (A+Bj:sin(90° —%)

ol
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(if) We know that for a triangle A ABC
A+ /B+ /C =180
/B+/C=180" - ZA

£B+ZC o0 ZA
2 2

tan (B+Cj = tan(90° —é)
2 2
3)
=CO0S| —
2

Question 7:
Evaluate:
0 3sm 72" sec32
cos18" cosec58°
(if) 3cos80° coseclO” +2cos59° cosec3l
... Sin80°
iii
(i) cos10°
(iv) tan(55" — A)—cot(35" +A)

+sin59° sec31

(v) cosec(65 +A)-sec(25 - A)
~ o, tan57  cot70°

Vi) 2 —4/2cos45’
(vi)
cot33" tan20°
(vi) cot? 41° ~ sin? 75°
tan?49°  cos’15°
(viii) S0870° 0SS giineapy

sin20° sin3T
(ix) 14sin30° +6c0s60° —5tan 45°
Solution 7:

. ~sin72° sec32°
(i) 3 -
cosl8 cosech8’

sin (90° ~18 ) sec(90° _58° )
3 _
cos18’ cosech8’

B 3cosl8° cosecs8”

= - =3-1=2
cosl1l8’ cosech58°
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(if) 3cos80° coseclO” +2cos59° cosec3l
=3c0s(90" —10" )cosecl0’ +2cos(90" — 31 )cosec3l’

=3sin10° coseclO’ + 2sin31° cosec31
=3+2=5

(iiiy SN8Y
B sin(90° —10°)
~ cosl0’

_cos10" cos3l

= +
cosl0® cos3r
=1+1=2

(iv) tan(55" — A)—cot(35" +A)

+sin59° sec31°

o

sin80
cosl

+sin(90° —31°)sec31°

— tan [90" (35 + A)} —cot(35 +A)
=cot(35 +A)—cot(35 +A)

0

(v) cosec(65" +A)—sec(25" - A)

= cosec[QO" —(25° —A)] —sec(25° —A)
= sec(25° —A)—sec(25° —A)

~0

(vi) 2 tan57 B cot70°
cot33" tan20°

:ztan(90°—33°)_cot(90°—20°)_\/§[i}

—4/2cos45’

cot33 tan 20°

p cot33" tan20°

- T cot33 B tan 20° -
=2-1-1

=0
(vi) cot? 41° B sin? 75°
tan” 49° cos?15°

[cot(90" ~49°)] B [sin(90 ~15") |

tan? 49° cos?15°
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_tan*49° _cos’15°
tan®49°  cos?15°
=1-2=-1
(viii) L0570 OS99 _ gz 3
sin20° sin371
cos(90 —20 ) cos(90 —31 2
om0 ) e ) 3
sin 20 sin31 2
_sin20° +sin31° B
sin20° sin31
=1+1-2=0
(ix) 14sin30° +6c0s60° —5tan 45°

1 1
-14( 3] +6[3]-50)

=7+3-5=5

Question 8:

A triangle ABC is right angles at B; find the value of SeCA.COsecA —tan A.cotC

sinB
Solution 8:
Since, ABC is a right angled triangle, right angled at B.
So, A+C=090°
sec A.cosecA —tan A.cotC

sinB

sec(90" —C).cosecC —tan (90" — C).cot C
- sin 90"
_ cosecC.cosecC —cotC.cotC
1

=1 [ cosec?d —cot? O =1]

Question 9:

Find (in each case, given below) the value of x, if:
(i) sinx =sin60° cos30° — cos60° sin 30°

(i) sinx =sin60° cos30° + cos60° sin 30"
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(iii) cosx =cos60° cos30° —sin60° sin 30°
tan 60" — tan 30°
1+ tan60° tan 30°

(V) sin2x = 2sin 45° cos 45°

(vi) sin 3x =2sin30° cos30°

(vii) cos(2x —6") = cos® 30" —cos” 60°

(iv) tanx =

Solution 9:
(i) sinx =sin60° cos30° — cos60° sin 30°

smx:@[g_@@
sinx=§—1:l

4 4 2
Hence, x =30°

=sin30

(i) sinx =sin60° cos30° + cos60° sin 30"
sinx = ﬁ ﬁ +(lj(1j
2 2 2)\ 2

sinx=§+£=1=sin90
4 4

Hence, x = 90°
(iii) cosx =cos60° cos30° —sin60° sin 30°

(22

cos X =0 =cos 90°
Hence, x = 90°
tan 60" — tan 30°
1+ tan 60° tan 30°
1
J§ _ -
3
1
1+ \/5—
J3

(iv) tanx =

tanx =

3-1
—‘/§ -2 i=tan30°
1+1

23 B

tanx =

Hence, x = 30°
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(V) sin2x = 2sin 45° cos 45°

. 1 1

sin 2x_2(\/§j(\/§J
sin2x =1 =sin 90°

2x = 90°

Hence, x = 45°

(vi) 3x =2sin30° cos30°

s3]

sin 3X = ? =sin60°
3x = 60°
Hence, x = 20°

(vii) cos(2x —6") = cos® 30" —cos” 60

cos(2x —6) = cos’ (90° —60° ) —cos’® 60°

cos(2x—6)=sin’60 —cos’ 60

2
cos(2x—6)=1- 2c0s° 60" =1— 2(—) =1-

cos(2x—6) :%

cos(2x —6) = cos60°
(2x—6)=60°

2X =66°
Hence, x =33

Question 10:

In each case, given below, find the value of angle A, where 0° < A <90°.

(i) sin(90" —3A).cosecd2" =1
(i) cos(90" ~A).sec77" =1
Solution 10:

(i) sin(90" —3A).cosecd2" =1
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COS3A.— 1 =1
sin42°
Cos3A =sin42" =sin (90" — 48" ) = c0s 48
3A =48
A=16

(ii) cos(90 —A).sec77" =1

cos(90° ~A).sec77" =1

sin A.

cos77°

=1

SinA =cos77° = cos(90° —13°) —sin13

A=13
Question 11:
Prove that:
 cos(90" —@)cos
(i) =1-cos’* @
coté
sin@sin (90° - 9)
i =1-sin’0
cot(90° —0)
Solution 11:
cos(90° —@)cosd i
(i) LHS = ( ) _SINOCOSO _ o
cotd cos@
sin@
(i) LHS = singsin(90" —0) singcosd _sinfcosd
cot (90° - 49) tan @ sing
cosd
Question 12:
Evaluate:

sin35° cos55° + cos35° sin55°

cos ec?10° —tan’® 80°

cos’ @

=cos’@=1-sin’0
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Solution 12:
sin35" cos55" +€0s35° sin55°
cos ec’10° —tan®80°
_ sin35.c0s(90 35 )+cos35sin (90 -35 )
cosec’ (90 —80 )—tan’80

_ sin35°.sin35" +€0s35".c0s 35°
sec® 80" —tan® 80’
_sin®35" +c0s”35° 1

~ sec?80" —tan?80° 1

EXERCISE. 21 (D)

Question 1:
Use tables to fins sine of:
(i) 21° (ii) 34° 42'

(i) 47° 32 (iv) 62° 57"

(v) 10° 20' + 20° 45'

Solution 1:

(i) sin 21° = 0.3584

(ii) sin 34° 42'= 0.5693

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

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

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

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 2:

(i) cos 2° 4> = 0.9994 — 0.0001 = 0.9993
(i) cos 8° 12° = cos 0.9898
(iii) cOS 26° 32° = cos (26° 30" + 27) = 0.8949 — 0.0003 = 0.8946
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(iv) cos 65° 41° = cos (65° 36 + 57) = 0.4131 — 0.0013 = 0.4118

(V) cos (9°23° + 15° 54°) = cos 24° 77 = cos 25° 17° = cos (25° 12° + 5°) = 0.9048 — 0.0006 =

0.9042

Question 3:

Use trigonometrical tables to find tangent of:
(i) 37° (ii) 42° 18' (iii) 17° 27
Solution 3:

(i) tan 37° = 0.7536
(ii) tan 42° 18' = 0.9099
(iii) tan 17° 27' =tan (17° 24' + 3') = 0.3134 + 0.0010 = 0.3144

Question 4:
Use tables to find the acute angle 6, if the value of sin 0 is:
(i) (i) 0.4848 (ii) 0.3827 (iii) 0.6525
Solution 4:
(i) From the tables, it is clear that sin 29° = 0.4848

Hence, 6 = 29°

(if) From the tables, it is clear that sin 22° 30" = 0.3827
Hence, 6 = 22° 30'

(iii) From the tables, it is clear that sin 40° 42' = 0.6521
sin 6 — sin 40° 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 6, if the value of cos 0 is:
(i) 0.9848 (i1) 0.9574  (iii) 0.6885

Solution 5:

(i) From the tables, it is clear that cos 10° = 0.9848

Hence, 6 = 10°

(if) From the tables, it is clear that cos 16° 48” = 0.9573
cos 0 — cos 16° 48’ =0.9574 — 0.9573 = 0.0001
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From the tables, diff of 1° = 0.0001

Hence, 6 =16°48° — 1" =16°47’

(iii) From the tables, it is clear that cos 46° 30° = 0.6884
C0S g — cos 46° 30’ = 0.6885 — 0.6884 = 0.0001

From the tables, diff of 1’ =0.0002

Hence, 6 = 46° 30’ — 1’ = 46° 29’

Question 6:

Use tables to find the acute angle 0, if the value of tan 0 is:
(i) 0.2419 (i) 0.4741 (iii) 0.7391
Solution 6:

(1) From the tables, it is clear that tan 13° 36’ = 0.2419
Hence, 6 = 13° 36’

(if) From the tables, it is clear that tan 25° 18” = 0.4727
tan 6 —tan 25° 18’ =0.4741 — 0.4727 = 0.0014

From the tables, diff of 4’ = 0.0014

Hence, 6 = 25° 18 +4° =25° 22’

(iii) From the tables, it is clear that tan 36° 24° = (0.7373
tan 6 — tan 36° 24’ =0.7391 — 0.7373 = 0.0018

From the tables, diff of 4’ =0.0018

Hence, 6 = 36° 24° + 4’ = 36° 28’

EXERCISE. 21(E)

Question 1:

1. Prove the following identities:

Q) 1 N 1 _ 2C0sA

CosA+sinA cosA-sinA  2cos’A-1
Sin A

1+cosA

(if) cosecA —cotA =

HJ
(i) 1- A ~ cos A
1+cosA
l—cosA+ sin A

sin A 1-cosA

=2 cosec A

(iv)
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(v) cotA + tanA __ 1+tan A+ cotA
1-tanA 1-cotA
(vi) _COSA_ +tan A = secA
1-tanA
sinA

(Vi) ——————cotA =cosecA
1-cosA

sSinA—-cosA+1 _ cosA

SinA+cosA-1 1-sinA

] 1+sinA COSA
(ix) — = ——
1-sinA 1-sinA

) fl—cosA_ sin A
1+cosA 1+cosA

() 1+(secA—tan A)2
cosec A(secA—tanA)

(viii)

=2tan A

(cosecA —cotA)’ +1
secA(cosecA—cotA)

(xiii) cotzA(SeCA_‘_lj+seczA(—SmA_lj
1+sinA 1+secA

(xii) =2cot A

0

(1-2sin A)2
cos* A—sin* A
(xv) sec’ A(1-sin* A)-2 tan® A=1

(xiv) =2cos* A-1

(xvi) cosec’A(1-cos* A)-2cot’ A=1

(xvii) (1+tan A+secA)(1+cot A—cosecA) =2

Solution 1:

(i) —

CosA+sinA  cosA-—sinA
CoSA +SinA+CosA—sSinA

B (cosA+sinA)(cosA—sinA)

B 2CosA

~ cos? A—sin? A

B 2C0os A

" cos? A—(1-cos’A)

_ 2C0sA

~ 2cos’A-1
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(ii) cosec A —cot A

1 cosA

T sinA sinA

_1-cosA

~ sinA

:1—cosAx1+cosA
sinA  1+cosA

_ 1-cos’A

~ sinA(L+cosA)

B sin? A

~sinA(L+cosA)

_ sinA

~ 1+cosA

Giiy 1~ S A

1+cosA

_1+cosA-sin’A
1+cosA

_ cosA+cos’ A
1+cosA
~ cosA(1+CosA)
~ 1+cosA
=COSA
. . 1-cosA sin A
(iv) — +
Sin A 1-cosA

~ (1—cosA)2 +sin? A
~ sin A(1-cosA)

_ 1+cos’ A—2cosA+sin® A

sinA(1-cosA)
_ 2—2cC0sA
~ sinA(L-cosA)
_ 2(1-cosA)
~ sinA(L—COosA)
= 2C0SecA

COtA tan A
(V) +
1-tanA 1-cotA
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1
__tanA | tan A
l1-tanA , 1
tan A
1 tan® A
= +
tanA(l-tanA) tanA-1

_ 1-tan®* A
tanA(1-tan A)
(1-tan A)(l+tanA+tan2 A)
tan A(1-tanA)

_l+tanA+tan’ A
- tan A
=CcotA+1l+tanA
(vi) CosA
1+sinA
_ CosA +sinA
1+sinA  CcosA
_cos’ A+sinA+sin® A
~ (L+sinA)cosA
1+sinA
(1+sinA)cosA

1

"~ CosA
=SecA

wii) A cotA
1-cosA

+tan A

_ _sinA_ cosA
1-cosA sinA
_sin® A—cosA+cos” A
(1-cosA)sinA
1-cosA
(1-cosA)sin A
B 1
sin A
= COSecA
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(viii) SinA—CcosA+1

sinA+cosA-1
_sinA-cosA+1 SinA- (cosA-1)
 SiNA+COSA — 1 sinA—(cosA-1)

~ (sinA—cosA +1)2
sin® A —(cos A —1)2
_sin® A+cos? A+1-2sinAcosA—2CosA +2sin A
sin? A —cos® A—1+2cosA
_1+1-2sin AcosA—2cosA+2sinA
—cos? A—cos? A+2cosA
2(1-cosA)+2sin(1-cosA)
B 2cosA(1-cosA)
B 1+sinA

COSA
1+S|nA 1 sin A

COSA 1 SinA
cos® A
- cosA(1-sinA)
COsA
_1—sinA
(iX) 1+s?nA
1-sinA
1+sinA 1 SinA
\/l SinA 1 SinA
1-sin’ A
(1—sinA)2

cos? A
(1+sin A)2
_ COsA

1-sinA

1-cosA

X) (7
1+cosA

\/1 COSA 1+COSA
1+cosA 1+cosA
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_ 1= cos’ A
(1+cos A)2

_ sin® A
(1+ cosA)2

_ sinA
1+cosA

1+ (secA—tan A)2
cosecA(secA—tanA)

(xi)

(sec2 A — tan? A) +(sec A —tan A)2
cosecA(secA—tanA)

B (secA—tanA)(secA+tan A)+(secA+tan A)2
B cosecA(secA—tanA)

(secA+tanA)+(secA—tanA)
CosecA

_ 2secA

" cosecA
1

_ 9 COsA
1

sin A
=2tan A
i (cosecA —cotA)’ +1
sec A(cosecA —cotA)

(cosecA — cotA)2 + (cos ec?A — cot? A)
sec A(cosecA —cotA)

(cosecA —cotA)’ +(cosecA —cot A)(cosecA +cot A)
secA(cosecA —CotA)

(cosecA —cot A)+(cosecA +cotA)
secA

_2cosecA

sec A
=2cotA
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(xiii) cot2A(SeCA_‘1)+sec2A(SECA‘1j
1+sinA 1+secA

secA-1 secA+1 » A SINA-1
_ X +sec” A
1+sinA secA+1 1+secA

=cot’ A

sec’ A-1
(1+sinA)(secA+1)

=cot’ A

sec? A SNA-L
1+secA

tan? A
(1+sinA)(secA+1)

=cot’ A

+sec? A[SmA_l)

1+secA

1 ) (sinA—lj
= . +sec? A
(1+sinA)(secA+1) 1+secA
1+ sec’ A(sinA—1)(1+sinA)
- (1+sinA)(secA+1)
1+ sec? A(sin2 A—l)
B (1+sinA)(secA+1

)

1+sec” A(—cos’ A)

- (1+sinA)(secA+1)
1-1

- (1+sinA)(secA+1)

=0

(1-2sin? A
cos’ A—sin* A
(1-2sin? A)’
(cos® A—sin® A)(cos® A +sin’ A)

(xiv)

(1—25in2A)2

1-sin®* A—sin* A
(1—25in2A)2

1-2sin* A
=1-2sin* A
=1-2(1-cos’ A)
=2cos’A-1
(xv) sec’ A(1-sin* A)—2tan’ A
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=sec’ A(l—sin2 A)(l+sin2 A)—Ztan2 A
- sec* A(cos.2 A)(1+ sin? A) ~2tan’ A
sin® A
cos® A
=sec’ A+tan’ A—2tan’ A

=sec’ A—tan’ A

=1

(xvi) cosec’A(1-cos* A)-2cot® A

=sec’ A+ —2tan’ A

=COS ec“A(l— cos? A)(1+ cos? A) —2cot? A
=COS ec“A(sin2 A)(1+ cos? A) —2cot’ A
= COS@CZA(].-F cos? A) —2cot? A

cos® A
sin? A
= cosec’A +cot® A—2cot* A

= cosec’A —cot® A

=1

(xvii) (1+tan A+secA)(1+cot A —cosecA)
=1+ cotA—cosecA+tanA+1—-secA+

sec A + cosecA —cosecAsec A

=cosec’A + —2cot’ A

CosA sinA 1
=2+— + — —

SINA CcosA SinACosA
_, Cos"Atsin®A 1

sin Acos A sin Acos A
1 1

=2+ — — —

SINACOSA SINAC0SA
=2
Question 2:

Ifsin A+cosA=p
and sec A + cosec A = g, then prove that: q(p° —1) = 2p

Solution 2:
q(p* 1) = (secA+ cosecA)[(sinA +cosA)’ —1}
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(sec A + cosecA (sin2 A +cos? A + 2sin AcosA) —1}
(

sec A + cosecA

Il
( )[(1+2sinAcosA)-1]
(secA+cosecA)(2sin AcosA)

2sin A+2cosA
2P

Question 3:

Ifx =acos 0 and y =D cot 0, show that:
2 2
a__b_ =1

2 2

Xy
Solution 3:
a’> b’
a’ b?

T a’cos’® b?cot?d
1 sin*e

cos’6 cos? @
_1-sin*6

cos® @

_cos’ 0

cos’ 6
=1

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

p*-1
p® +1
Solution 4:
p*-1

p® +1

_(secA+tanA) -1

(secA+tanA) +1

sin A =
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_sec’ A+tan® A+2tan AsecA -1
~sec’ A+tan’ A+ 2tan AsecA —1
_tan® A+tan® A+2tan Asec A
 sec? A+sec’® A+2tan AsecA

_ 2tan®* A+2tan AsecA

 2sec® A+2tan AsecA

_ 2tanA(tan A +secA)

B 2secA(tan A +secA)

=Sin A

Question 5:

If tan A =ntan B and sin A = m sin B, prove that:

m? —1

n® -1

Solution 5:

Given that, tan A =n tan B and sin A = m sin B.
tan A Sin A

= and m=——
tanB sinB

m*-1

T n?-1

. 2
(s!nAj 9
sinB
2
(tanA] 9
tan B
tan? B(sinZA—sin2 B)
~ sin? B(tan2 A —tan® B)

cos? A =

=N

sin? A—sin’B

052 B sin® A sin’B
cos’ A cos’B

B cosZA(sinzA—sin2 B)

~ sin? Acos? B—(l—cos2 B)cos2 A
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cos? A(l— cos? A —1+ cos’ B)

" cos? B(sin2 A +cos’ A) —cos’ A
cos? A(cos2 B —cos? A)

~ cos?B—cos? A

=cos’ A

Question 6:

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

(i) If 4 cos? A —3 =0, Show that:
cos 3A=4cos® A—3cos A

Solution 6:

(i)2sinA—-1=0

:>sinA=l
2

We know sin 30 :%

So, A= 30°

LHS =sin3A =sin90" =1

RHS =3sin A —4sin® A
=3sin30° —4sin®30°

{:)-(3)

:———:1
2 2

LHS = RHS
(i) 4cos* A-3=0
— 4c0s° A=3

:>cosZA=§
4
:cosA:?

B3

We know cos 30° = 7
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So, A= 30°
LHS =c0os3A =c0s90" =0
RHS = 4cos® A —3cos A

= 4cos® 30" —3cos30°

{34

33 33

N2 N2 0
2 2

LHS = RHS

Question 7:
Evaluate

. tan 35 cotbb sec40
(i) 2 + -3
cotb5 tan 35 cosec50
coe sec33°

sech7’

(i) 5sin66° B 2cot85°
cos 24° tan5°
(iv) cos40° cosec50° +sin50° sec 40°
(V) sin27°sin63° —cos63° cos27°
.. 3sin72° sec32°
(vi) -
cosl8  cosech8
(vii) 3cos80° coseclO’ +2co0s59° cosec3l’
..., COS75 sinl12° cosl8’
(viil) — + ——
sinl5” cos78 sin72°
Solution 7:

. tan 35 cotbb sec40
(i) 2 + -3
cotb5 tan 35 cosec50

_ 2[tan(90° —55°)}r£cot(90° —35°)J_3£Sec(900 gy J

(i) sec26°sin64" +

cot55’ tan35° cosech0’

5 cot55 N tan35 | 5[ C08 ec50
cot55 tan 35 cosec50
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=2(1)" +22+-3
=2+1-3
=0
coe sec33°
secS57°
coesec(90" -57")
sec57”

(if) sec26°sin64° +

=sec(90° —64°)sin 64° +

sech7’
sech7’

=cosec64’sin64’ +

=1+1=2
.... bsin66" 2cot85°
(iii) -
cos 24° tan5°
53in(90° —24°) 200t(90° —5@)
T c0s'24°  tanb
_5cos24"  2tan5

Cos 24° tan5’
=5-2=3
(iv) cos40’ cosec50” +sin50° sec40°
= Ccos (90° —50° )cos ec50° +sin (90° —40° )sec 40°

=sin50° cosec50” + cos40° sec 40°
=1+1=2
(V) sin27°sin63° —cos63° cos27°
=sin(90° — 63" )sin 63" —cos63" cos(90" 63"
=C0S63 sin63" —cos63° sin63°
=0
(vi) 3sin72"  sec32
c0s18  cosec58’

3sin(90° -18") sec(90"-58")
- c0s18’ ~ cosecs8’
_ 3c0s18"  cosec58
" c0osl8  cosec58’
=3-1=2
(vii) 3c0s80° coseclO” +2c0s59° cosec3l’
=3c0s(90" —10" )cosecl0’ +2cos(90" — 31" )cosec3l’
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=3sin10° coseclO’ + 2sin31° cosec3l
=3+2=5
(viii) cos75° N sin12"  cosl8
sin15° cos78 sin72°
cos(90" ~157) sin(90" -78") cos(90" —72")
- sin15° cos78° C sin72
_ sinl5’ N cos78 sin72
sinl5" cos78 sin72°
=1+1-1=1

Question 8:
Prove that:

(i) tan (55" +x)= cot(35 —x)
(ii) sec(70" - )= cosec(20" +0)
(iii) sin(28" + A) = cos(62" - A)
1 1
1+cos(90 —A)+1—cos(90 -A)

1 1
1+ sin(90" —A) +1—sin(90: —A)

(iv)

= 2cosec’ (90° - A)

v = 2sec? (90° —A)

Solution 8:
(i) tan (55 +x) = tan [90“ ~(35° —x)] = cot(35" — x)
(ii) sec(70" - ) = sec[90° —(20" + 6’)} = cosec(20" +6)
(iii) sin(28" +A) =sin[ 90" —62" — A | =cos(62 — A)
1 1
1+cos(90 - A) ' 1-cos(90 - A)
1 1

= +
1+sinA 1-sinA
_ 1-sinA+1+sinA

B (1+sinA)(1-sinA)
2

T 1-sin2A

(iv)
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2
" cos? A
=2sec’ A
=2cosec’ (90 - A)
V) 1 N 1
1+sin(90 -A) 1-sin(90 —A)
1 1

= +
1+cosA 1-cosA
_1-cosA+1+cosA

(1+cosA)(1-cosA)

2

1-cos® A
=2cosec’A
= 2sec’ (90" —A)

Question 9:

If A and B are complementary angles, prove that:
(i) cotB+cosB =secAcosB(1+sinB)

(ii) cot AcotB—sin AcosB—cosAsinB=0

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

(iv) sinA+sinB+cosB—cosA B 2
sinA—sinB cosB+cosA 2sin?A-1
Solution 9:

Since, A and B are complementary angles, A + B = 90°
(i) cotB+cosB

:cot(go —A)+cos(90 —A)

=tan A+sSinA

oS

_sinA+sin AcosA

B cos A
sinA(1+cosA)

B COsA
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=secAsinA(1+cosA)
=secAsin (90° - B)[1+ cos(90° - B)]
=secAcosB(1+sinB)

(ii) cot AcotB—sin AcosB—cosAsinB
=cot Acot(90—A)—sin Acos(90 - A)—cosA sin(90-A)
=cotAtan A —sin Asin A —cosAcosA
=1- (sin2 A +cos’ A)
=1-1
=0
(iii) cosec’A+cosec’B
=cosec’A +[ cosec(90-A) |
=cosec’A+sec’ A
1 1

=== 7 2

sin“ A cos” A
_cos’ A+sin® A

sin? Acos® A

B 1

sin? Acos® A
= cosec?A [sec(90A° — B)?
= cosec?A cosec’B

(iv) sinA+sinB N cosB —cosA
sinA—-sinB cosB+cosA

_sSinA+sinB cos(90" — A)—cos(90" - B)
~sinA-sinB  cos(90" — A)+cos(90 - B)

:sinA+sinB+sinA—sinB
sinA—-sinB sinA+sinB
(sinA+sin B)2 +(sin A —sin B)2
(sinA—sinB)(sinA+sinB)
sin® A +sin”® B+2sin Asin B +sin® A +sin’ B—2sin A
- sin” A—sin’ B

sin? A+sin’B

_ot AT B
sin? A—sin’B
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sin2A+sin2(90 -A
(

)
sin? A—sin?(90 —A)

sin® A +cos’ B
=2— 2 2

sin“ A—-cos” B
B 2

sinzA—(l—sinzA)
B 2

2sin’ A -1

Question 10:
Prove that
1 3 1 _ 2cosA
sinA—cosA sinA+cosA  2sin?A-1
2
(i) —CUA 1 cosecA
cosecA -1
(iii) —SA
1+sinA
(iv) cosA(1+cotA)+sin A(1+tan A)=sec A + cosec A

=secA—-tan A

(v) (sinA—cosA)(1+tan A+cotA)= = SeCA _ COsecA

cosec’A sec’ A

(vi) Vsec? A +cosec?A = tan A + cot A
(vii) (sin A+cosA)(secA+cosecA) =2 +sec AcosecA

(viii) (tan A+cotA)(cosecA —sinA)(secA—cosA)=1

cos? A—cos’B

———— — =cosec’A—cosec’B
sin® Asin“ B

(ix) cot’ A—cot’B =

Solution 10:

1 1
SiNA—COSA SinA +cosA
SiNA+CcosSA—Sin A +CosA

~ (sinA—cosA)(sinA+cosA)

B 2CosA
sin? A —cos® A
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B 2C0sA
_sinzA—(l—sinzA)
_ 2cosA

- 2sin?A-1

(i) COt?A
cosecA -1

_ cot? A—cosecA +1
- cosecA -1

_ —cosecA +cosec’A
- cosecA -1
cosecA (cosecA —1)
B cosecA -1

= COSecA

(i) 054

1+sinA

_ CosA ><1—sinA
1+sinA 1-sinA
cosA(1-sinA)

1-sin® A
~ cosA(1-sinA)
B cos? A
_1-sinA
COSA
=secA—-tan A
(iv) cosA(1+cotA)+sinA(1+tan A)
2 o
:c:osA+Co_S A+sinA+Sln A
Sin A COSA
2 =2
:sinAJrCO_s A+cosA+Sln A
SInA COsS A
_[cos® A+sin® A . cos® A +sin’ A
sin A COsA
1 1
:_——|—
SINA COsA
= COSecA +SecA

(v) (sinA—cosA)(1+tan A+cotA)
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-2 2
. sin . cos” A
=SINA+ +COSA—COSA—-SINA ——
CosA SInA
_sin® A cos’ A
CoSA  sSinA

_ _SeCA  cosecA
cosec’A  sec’ A
(vi) LHS = +/sec’ A + cosec’A
1 1
- NP
cos’ A sin® A
B \/sinz A +cos’ A
sin® Acos® A

1
“\sin? Acos’ A
_ 1

\/sinAcosA

RHS=tan A + cot A
_ SinA N CosA
CosA SsinA
_sin? A+cos’ A
~ sinAcosA
!
~ sinAcosA
LHS = RHS

(vii) (sin A+cosA)(secA +cosecA)

_ Sin A 1l CF)SA

COs A Sin A

N cos? A +sin? A
sin Acos A
1
+—
Sin Acos A
=2 +sec AcosecA
(viii) (tan A +cot A)(cosecA —sin A)(secA—CcosA)

SinA CcosA 1 . 1
= +— - —SInA —COSA
CosA SinA J\sSIinA COS A

=2
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[ sin? A+cos® A'\(1-sin® A)(1-cos’ A
sin AcosA sinA COsA

B 1 cos® A \( sin® A
- (sin AcosAj( sinA ]( COSA ]
=1
(ix) cot’ A —cot’ B
_cos’ A cos’B
“sin? A sin’B
_ cos® Asin? B—cos® Bsin? A
- sin” Asin’ B
cos® A(1-cos” B) - cos’ B(1-cos’ A)
- sin® Asin’ B
_ cos? A—cos’ Acos’ B—cos’ B+ cos’ Bcos® A
- sin® Asin’ B

_ cos’ A—cos’ B

~ sin?Asin’B
~1-sinf*A-1+sin’B

"~ sin*Asin’B

_ —sin? A+sin’B

~ sin®Asin’B

_ sin’B sin” A
" sin?Asin’B  sin? Asin’B
1 1

“sin?A sin’B

= cosec’A —cosec’B

Question 11:

If 4 cos? A—3=0and <A <90°, then prove that:
(i)sin3A=3sinA—4sin® A

(i) cos 3 A =4 cos® A—3cos A

Solution 11:

4 cos’A—3=0

J3

COSA =—
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B3

We know cos 30° = E3

So, A= 30°

() LHS =sin3A =sin90° =1

RHS =3sin A—4sin®* A
=3sin30° —4sin®30°

3
:3x£—4x(lj
2 2

31
2 2
=1
LHS =RHS
(i) LHS = cos3A =c0s90° =0
RHS = 4cos® A —3cos A

=4c0s*30 —3co0s30

{244

_33_ 33
2 2
LHS = RHS
Question 12:

Find A, if 0° < A <90° and:
(i) 2cos* A-1=0
(i)sin3A—-1=0

(iii) 4sin>A-3=0

(iv) cos* A—cosA =0

(v) 2cos®* A+cosA—1=0
Solution 12:

(i) 2cos* A-1=0

— c0s° A =

Ll RO

= COSA =

S
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We know cos 45" = —

%l—\

Hence, A = 45°

(if) sin3A—-1=0
=sin3A=1

We know sin 90° =1
S.3A =90°

Hence, A =30°

(iii) 4sin> A-3=0
3

=sinA==
4

w

=SinA=—

N

We know sin 60° =73

Hence, A = 60°

(iv) cos* A—cosA =0

= c0sA(cosA-1)=0

=cosA=0 OrcosA=1

We know cos 90° =0 and cos 0° =1
Hence, A= 90"or 0’

(v) 2cos’ A+CcosA-1=0

= 2C0s* A+2C0SA—cosA-1=0

= 2cosA(cosA+1)-1(cosA+1)=0

= (2cosA—1)(cosA+1)=0

= COSA =% or cosA=-1

We know cos 60 =%

We also know that for no value of A(0° <A< 90°)  cos A =-1.
Hence, A =60°
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Question 13:
If 0° < A <90° Find A, if:
0 cos.A N cos.,A 4
1-sinA 1+sinA
(ii) SIn A N Sin A _
secA-1 secA+1
Solution 13:
0 COS A COSA 4

- + - =
1-sinA 1+sinA

CoSA +CosAsINA +CcosA—-SinACOSA

(1-sinA)(1+sinA)
2C0SA
- =
1-sin’ A
2C0sA
cos* A
1 J—
COSA

4

= 2

:>cosA=1
2

We know cos 60 :%
Hence, A =60°

... SInA sin A

(i) + =
secA-1 secA+1

sin AseCA+sin A +secAsinA—sinA

(secA—-1)(secA+1)

2sinAsecA
sec?A-1
sin AsecA
— =1
tan“ A
COsA
Sin A
=CcotA=1
We know cot 45" =1
Hence, A =45°

2

=1
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Question 14:
Prove that:

(cosecA —sinA)(secA —cosA)sec’ A=tan A

Solution 14:
L.H.S,

(cosecA —sinA)(secA —cosA)sec’ A

= ;—sinA]( 1 —cosAjseczA
SInA COS A

_(1-sin? A][l—coszA

sin A COSA
_( cos? AJ(sin2 A

jsec2 A

sin A COSA

_SINA _nA = RHS
COSA

]sec2 A




