Class X Chapter 8 — Trigonometric Identities

Maths

Exercise — 8A

1. () (l— cos’ 8) cosec’d =1
(ii) (1+cot® #)sin® 6 =1

Sol:
(i) LHS = (1 — cos? 0) cosec?0
=sin? @ cosec?6 (- cos?0 +sin?20 = 1)
— 1 X 29
~ cosec26 cosec
=1

Hence, LHS = RHS
(ii) LHS = (1 + cot? 8) sin? 6

= cosec?0sin? 0 (- cosec? @ — cot?0 = 1)

1 2
Zis'><sm 6

=1
Hence, LHS = RHS

2. (i) (sec’ 6—1)cot* O =1
(11) (886‘29— l)(cos ectO— 1) el
(iif) (1—cos’ 0)sec’@ = tan® &
Sol:
(i) LHS = (sec?8 — 1) cot? 8
=tan” @ X cot” @ (= sec’6 —tan?0 = 1)
-1 2
ozg Xcot o
=1
=RHS
(ii) LHS = (sec? 0 — 1)(cosec?8 — 1)
=tan?Ox cot?d (- sec?f —tan? O = land cosec? O — cot? 6 = 1)
— tan2 1
=tan® X ——
=1
=RHS
(iii) LHS = (1 — cos? 8) sec”
=sin?0 xsec?d (- sin?8 +cos?20=1)

— i 1

=sin“ X%
cos2@

__sin?@

" cos28
=tan? 0
=RHS
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3. ()sin"0+——-—=1
(l+ tan” 19)
.. 1 1
(11) + — =1
(l+tan2 19) (l+cot‘ 6’)
Sol:

1
(1+tan? @)
1

(i) LHS = sin? 0 +

— cin2 v cor2f — tan2 0 —
=sin” 6 + —— (~sec’f —tan® 0 =1)
=sin? @ + cos? 6
=1
=RHS
.. 1 1
(WLHS = (1+tan26) = (1+cot28)
1 1

- secZ @ cosec?0
=cos? @ +sin’ @
=1

=RHS

(1) (1+cos 9)(1—0056’)(1+cos2 6’):1

(ii) cosecO(1+cos@)(cosecd—cotd)=1

Sol:

(i) LHS = (1 + cos ) (1 — cos 0) (1 + cot? )
= (1 — cos? B)cosec?6
=sin? 6 xcosec?6

1

—owin2
=sin“ @ X
sinZ @

=1
=RHS
(ii) LHS = cosecH(1 + cos 8)(cosec 6 — cotH)
= (cosec 6 + cosec 8 cos 8) (cosec 6 — cot )

_ . —
= (cosecQ + 5 Xcos 9) (cosec 6 — cot )

= (cosec 0 + cot @) (cosech — cot0)

= cosec? — cot? @ (- cosec?8 — cot? 8 = 1)
=1

=RHS
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1

sin”
1
cos’ @
1
(iii) cos*@+—-—=1
(l+COt2 6’)

5. (i) cot’ 8-

(ii) tan> 6 —

Sol:
; _ 2 1
(1) LHS = cot“ 6 ey

__cos?@ 1

5inZ 6 sin2 @
__cos?f-1

sin @
_ —sin?49

sin2 @
=-1
=RHS
.. _ 2 _ 1
(1) LHS = tan= @ —=7
__ sin?8 1

cos2@ cosZd
__sin?6-1

cosZ @
__ —cos?@

cos? @
=1
= RHS
(iii) LHS = c0s? 0 + ——

(1+cot2 9)
_ 2 1
=cos- 6

+ cosec?0

=cos? @ + sin? 0
=1
=RHS

1 1
(l+sin 0) " (1 —sin 6’)
Sol:

1 1

LHS = (1+sinf) (1-sin@)
_ (1—sin@)+(1+sin @)

(1+sin @) (1—sinf)
2

=2sec’ @

- 1-sin2 @
2

cos’ @
=2sec?6
= RHS




Class X Chapter 8 — Trigonometric Identities Maths

7. (i) secd(1—sinf)(secO+tanf)=1
(ii) sin@(1+tan@)+cosO(1+cot ) =(secH+cosech)

Sol:
(1) LHS = secH(1 —sin@) (secH + tan )
= (secH —secHsinB) (secH + tan H)

= —1 xsi
=(sec® ——; X sin 8) (secH + tan @)

=(secH —tan@) (sechH + tan )
=sec? 0 —tan’ 0
=1
=RHS
(1) LHS = sin8(1 + tan8) + cos (1 + cot @)
cos

. , ing
=sin @ + sm|9><&+ cosf + cosX —
cosf sin@

__cos @ sin? 8+sin @+cos? 6 sin G +cos3 8

N cosfsinf

__ (sin® @+cos? 8)+(cos @ sin? O+cos? O sin )

B cosfsinf

__ (sinB+cos 0)(sin? 8—sin 6 cos 8+cos? §)+sin 6 cos B(sin f+cos B)

cos @ sinf
_ (sin @+cos 8)(sin? 8+cos? —sin § cos 8+sin @ cos B)

cosfsinf

_ (sinf+cos @) (1)

cos B sin @
sinf cos@

cosfsinf cos @ sinf
1 1

cos@ sin@
=secO + cosec 0

=RHS
8. () 14— cosect
(1+cosech)
2
(i) 1420 __ oo
(1+secB)
Sol:
: _ cot? @
(l) LHS =1+ (1+cosect)
2g_
—(E::;:ngﬂl)) (- cosec?0 —cot? 0 =1)
-1+ (cosecB+1)(cosec 6—-1)

(cosec 8+1)
=1+(cosec 6 — 1)
= cosec 0
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=RHS

.. tan? @
(W) LHS =1+ (L+sect)
(sec? 6-1)
(secH+1)
_ (secf+1)(secH-1)
=1+ (secf+1)
=1+ (secfd —1)
=secH

=RHS

Sol:
__ (1+tan? 8) cotf

LHS =

cosec20
sec? @ cotf

cosec26

1 cos @

_ cos28 'siné
- _1
sinZ

5 22
" cos@sin@ X sin” 0
__sinf

cos B
=tan@

=RHS
Hence, LHS = RHS

2 2
10. tan” @ N cot” @ _1
(l+ tan’ 9) (1 +cot? 9)
Sol:
_ tan?@ cot? @
LHS = (1+tan28)  (1+cot?6)
2 2
= zz:zz szchg (~ sec? @ — tan? 6 = land cosec?8 — cot? 6 = 1)
sin? @ cos? 6

3 in2
_ cos< 8 sin< @
_f+f

cos2@  sinZ@
=sin? 8 + cos? 0
=1
=RHS

Hence, LHS = RHS
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sin @ N (1+cos 9)
(l+cost9) sin@

Sol:
__ sin#@ (1+cos @)
LHS (1+cos @) sin@
__sin? 8+(1+cos 6)?
(1+cos@)sinf
_ sin?@+1+cos?0+2cosf

(1+cos@)sing
_ 1+1+2cosf@
- (1+cos@)sind
2+2cosf
(1+cos@)sind
2(1+cos @)
(1+cos@)sind
2
sin@
= 2cosec 6
=RHS
Hence, L.H.S=R.H.S.

11. =2cosect

tan @ N coté :(
(I-cotd) (1-tand)
Sol:
LHS =

12.

1+secécos ec6’)

tan @ cotd
(1—cotf) (1-tan@)
tan @ cotd
cos 8 sin @
( Tsinﬂ) ( " cos 9)
__ sinftan#f cos & cotd
(sin@—cosf) (cosfB-sin@)
sin x> 6 —cos OxE& 9
— cos 8 sin @
(sin@—cos )
sin? @ cos? @
_ cos8 sing
(sin@—cos )
sin3 8—cos3 0

cos @ sin B(sin #—cos )
_ (sin8—cos 6)(sin” 6 +sin § cos 6 +cos’ 6)

cos @ sin f(sinf@—cos )
1+sin 6 cos 8

cosfsinf
1 sinf cos @

cosfsinf  cos@sind
sinf cos @

cos @ sinf cos B sinf
=secfcosec O + 1

=1 + secBcosec 6
=RHS
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cos’ @ N sin° @
(1-tan @) (si1149—cost9)
Sol:

cos? @ sin® @
(1-tanf) (sinf-cosf)
LHS = cos2 @ sin® @
T (1-tan8) = (sin@-cos )
cos? 6 sin® 6

(1_:;:::) (sinf@—cos )

_ cos®@ sin® @
(cos8—-sinf)  (sinf-cos@)

__cos®f-sin®@

= (1 +sinéfcosé)

= (1+sinfcosH)

(cos8—sin @)
_ (cos6—sin 8)(cos? 8+cos Bsin+sin? @)
(cosB8—sin @)
= (sin? @ + cos? 6 + cos 0 sin 9)
(1+sin6fcosh)
=RHS
Hence, L.H.S=R.H.S.

cos@ sin’ @ i
+ : =(cos@ +sinb)
(1-tan@) (cos 0 —sin 6’)
Sol:

cos @ sin? @

LHS = (1—tanf)  (cos@—sinf)
__cos 2] _ sinZ @

(1_32; g) (cos8—sin8)

cosZ sinZ @

(cos8—sinf) - (cos8-sin @)
__cos?f—sin? @
B (cos8—sin @)
_ (cos 8+sinB)(cos §—sin #)
(cosf—sin @)
= (cos B +sin0)
=RHS
Hence, LHS = RHS

1

sin® @—sin* 49)

15. (l+tan26’)(1+cot26’):(

Sol:
LHS = (1 + tan?0) (1 + cot? )

=sec” 6.cosec?0 (= sec’ @ —tan’60 = 1 and cosec® — cot” 6 = 1)
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1

cos2@.sin2 @
1

(1—sinZ 8) sinZ @
= ;
sin2 #—sin* @
=RHS
Hence, LHS = RHS

16. tam? s+ cotd > =smé@cosb
(1+tan*6)  (1+cot’6)
Sol:
tan @ cotf

LHS = (1+tan2 6)2 ' (1+cot28)2

__ tan#® cotd

N (sec28)2 ' (cosec20)?

__ tan#® cotd

sect® ' cosectd

sin @ cos B .
= X cos* 8 + —— x sin* @
sin@

_c059
=sin @ cos® 8 + cos O sin® 6

= sin fcos f(cos? @ + sin? 0)
=sin 6 cosé@
=RHS

17. (i) sin® @+cos®@=1-3sin” Bcos’ &

(ii) sin” @+cos* @=cos’ @ +sin* @

(iii) cosec’@+cosec’@=cot’ @+cot’

Sol:

(i) LHS = sin® @ + cos® @
= (sin? 8)> + (cos? )3
= (sin? 6 + cos? 6) (sin* 6 — sin? 6 cos? O + cos* )
= 1x{(sin? )% + 2 sin? 6 cos? 6 + (cos? #)? — 3 sin? O cos? 6}
= (sin? 8 + cos? 8)? — 3 sin? O cos? O
=(1)?2 —3sin%?0 cos? @
=1—3sin?6 cos? 0
=RHS

Hence, LHS = RHS

(ii))LHS = sin? @ + cos*
=sin? 6 + (cos? 6)?
=sin? 0 + (1 — sin? )2
=sin?0 + 1 —2sin? 0 +sin* 0
=1—sin?60 + sin* 0
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18.

=cos? 6 + sin* @
=RHS
Hence, LHS = RHS
(iii) LHS = cosec*8 — cosec?8
= cosec?8(cosec?d — 1)
= cosec?6x cot? 0 (= cosec?8 — cot* 6 = 1)
= (1 + cot? §)X cot? 0
=cot? @ + cot* @
=RHS
Hence, LHS = RHS

1—tan’ @
1+tan’ @

2
I-tan"6 tin 82‘[&1136'
cot"—1

(1) = (cos2 6 —sin’ 49)

(ii)
Sol:
; 1—tan? 8
() LHS = 1+tan2 6
_sin? 6
_ _ cos?@

sinZ @
cosZ @

__cos?f-=sin?4@
 cos2@+sin2 48

_ cos2@—sin? 4
=S
=cos?6 —sin? 0
=RHS

_ 2
(i) LHS = =229

cotZ2 f—1
sinZ @

_ " cosl@

cosZ @

sinZ@

cosZ #—sinZ 6
cos2 6

cosZ #—sinZ 6
sinZ 8

__sin?@

cosZ2@
=tan? 0
=RHS
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19. ()0 @l 5 iceco
(886‘9—1) (secé’Jrl)

cotd +(COSec9+1)
(cosect9+l) cot@
Sol:

(i) LHS =

=2secl

tan @ tan@

(secf-1) (secO+1)
secf+1+secf—-1

=tanf
{(sec 6—-1)(sec 9+1)}
2sech
=tan @ {—————
{(sec2 6‘—1)}
2secH
=tan X —-—
_ n secH
tan @
1
=233
cos 8
_ 1
sin@
= 2cosec 8
=RHS

Hence, LHS = RHS
(11) LHS = cotd (cosecO+1)
(cosec 6+1) cot®

__cot? B+(cosec +1)?
- (coseec 8+1) cot
_ cot? B+cosec?0+2cosec B+1
- (cosec 0+1) cotf
__cot? B+cosec?B+2cosec B+cosec?B—cot? 6
N (cosecf+1) cotf
__ 2cosec?f+2cosec 6
- (cosec 0+1) cotf

__2cosecB(cosecB+1)

(cosecH+1) cotd
__ 2cosect

cotd

1 sin @

=2X sinf  cos@
=2sech
=RHS

Hence, LHS = RHS
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secd—1 _ sin’@

i _
@ secO+1 (1+cos€)2

;) secf—tand _ cos’ &
secd+tané@ (1+sjn9)2

Sol:

(1)LHS =

secf—-1
secf+1

(1—cos 6)(1+cos 6) Dividing the numerator and
B (1+cos8)(1+cos )

deno min ator by (1+cos )

__ 1-—cos?@
N (1+cos8)?
_ sin?8
- (1+cos@)2
=RHS

. sect—tanf
(11) LHS = secf+tanf
1 sin @

_ cos 6 cos@
1 sinf

cosf cosé
1-sin @

_ _cosf@
1+sin 8
cos 8

__1-siné

1+sinf

_ (1-sin6)(1+sin ) {Dividing the numerator and }

(1+sin8)(1+sin @) deno min ator by (1+cos6)

_ (1-sin?9)
N (1+sin8)2
_ cos?@
N (1+sin )2
=RHS

1+ sin@ ) l1-cos@

21. (i) =(sec6 +tan6) (i)

- =(cosect —cot )
1—sin@

(iii) \/l+cost9 \jl—cos@ 2 cosecd
1—cos@ l+cos@

l+cosé@
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Sol:
. 1+sinf
(l) LHS = 1-sin8
_ [(1+sin@) % (1+sin @)
~ /(1—sin®) * (1+sin6)

_ [(1+sinB)?
1-sin2 0
_ |(+sin 6)2
cos2@

__1+sinf

cos @
1 sinf@

cosf cos @

= (secl +tan¥)

=RHS
.. _ 1—cosf
(11) LHS = 1+cos 6
(1—cos 9) (1—cos @)
(1+cos 9) (1—cos @)

_ |(1—cos8)?
1—cos2 @
_ |(1—cos )2
sinZ @

__1-cos#@

sin@
1 cos @

sinf sinf

= (cosec 8 — cotB)

=RHS

(iii) LHS = J Licost

1—cos @

1—cosf@
+ \]1+c05 (7]

(1-cos 8)?

_ (1+cos 8)2 +
(1—cos8)(1+cos 9)

(1+cos0)2

sinZ2 @
_ (1+cos8)

_ |(1+cosB)?
N (1—cos2 @)

5inZ 6

(1—cos @)

sin@

sinf

__ 1+cos8+1—cos@

sin@
sinf@
= 2cosect
=RHS

(1+cos8)(1—cos )
(1—cos B8)2
+ J(l—cos2 )

(1—cos )2
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cos’ @ +sin’ 0, cos’ @—sin’ @ _s

22. : : =
cos@+smné cosf@—smé
Sol:
cos3@+sin®8  cos3f-sin380
LHS = cosB+siné cosf—sind
_ (cos8+sin8)(cos? @—cosf sinf+sin2 @) = (cosH—sinH)(cos? 8+cos B sin §+sin? §)
B (cosB+sin @) (cos8—sin @)
= (cos? 6 + sin? 6 — cos 6 sin B) + (cos? O + sin? O + cos O sin O)
=(1—cos@sinf)+ (1+ cosfsinb)
=2
=RHS
Hence, LHS = RHS
’3, siné B siné _,
(cot@+cosecd) (coté—cosect)
Sol:
sin @ sin @
LHS = (cotB+cosec 8) - (cot@—cosec 8)
o (cot@—cosec 8)—(cotB+cosec )
sin @ { (cotB+cosec B)(cot 8—cosec 9) }
=sin@ {_Z#iecg) (= cosec?8 — cot?8 = 1)
=sin #.2cos ect
= sin  X2X ——
sin @
=2
=RHS
24, (i) 31.116’—0056’+51.1149+00549: - ?
sinf@+cosf sinf—cosl (25111‘ 6’—1)
... sSin@+cosf sinf—cosd 2
(1) — +— = -
sinf@—cosf siné+cosb (1—2005‘ 6’)
Sol:
(l) LHS = sinf—cosf  sinfB+cosd

sinf+cosf  sinf-cosd

_ (sin@—cos 8)?+(sin 8+cos §)?2

N (sin@+cos B)(sin 8—cos )

sin? 8+cosZ2 8—25sin 8 cosB+sin? 8+cosZ8+2sin b cos B

sin? @—cos2 0
1+1 .
s oy sin” @ + cos” 6 = 1)
2
sin? #—1+sin2 0
_ 2
 sin26-1
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26.

=RHS
. sinf+cos @ sinf—cos @
(11) LHS = sinf—cos @ sinf8+cos @
_ (sinB+cos 8)?+(sin #—cos §)?
(sin 8—cos 8)(sin 8+cos F)

__sin? 8+cos? 6+2 sin 0 cos 6+sin? 8+cos?6—-2sin b cos 6

(sin? 8—cos? 0)

1+1 .
= (1—cos20)—cos20 ( sin2 0 + cos2 0 = 1)
__ 2
 1-2co0s28
=RHS
1+cos@—sin’ @
: =cotd
sin@(1+cos6)
Sol:
1+cos6—sin? @
LHS = G G rcost)
_ (1+cos6)—(1—cos?6)
sin @(1+cos 8)

__ cosB+cos?@
sinf(1+cos @)
_ cosB(1+cosB)

sin@(1+cosB)
__cos@

sinf
=cotéd
=RHS
Hence, L.H.S. =R.H.S.

% =(cosect+ cotiS?)2 =1+2cot’ @+2cosecHdcotd
cosecl —co
... secl+tané@ 2 2
(i) ﬁ:(secﬂ+tan6') =1+2tan’ @+ 2secHtan @
secd —tan
Sol:
(l) Here cosecO+cot@

’ cosecf—cot@
_ (cosec@+cot8)(cosecb+cotf)

(cosecB—cot 8)(cosecO+cotf)
_ (cosecO+cot@)?
N (cosec?8—cot? @)
_ (cosecB+cot8)?
N 1
= (cosecB + cot9)?

Again, (cosect + cot6)?
= cosec?6 + cot? 8 + 2cosecO cot O
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=1+ cot? 8 + cot? O + 2cosech cotd (- cosec?d — cot?* 6 = 1)

=1+ 2cot? 8 + 2cosech cot
secA+tan@

secf-tan@
__ (secf+tanf)(secf+tan )

(secf—tanf)(secH+tand)
__ (secO+tan@)?
 sec2@—tan? 6
_ (secf+tan@)?
1

= (sec@ + tan 0)?

Again, (sec + tan 6)?
=sec?6 +tan? 6 + 2secHtan b
=1+tan?6 +tan’6 + 2secHtanbh
=1+ 2tan?6 + 2secHtand

(1) Here,

; 1+cosf+sinf _ l+siné
l+cosf@—sinf  cosél
sinf@+1-cos@ 1+sinf
cos@—1+sin@  cosé

27.

(i)

Sol:
1+cosB+sin @

(l) LHS = 1+cos 8—sinf
_ {(1+cos6)+sin6}{(1+cos 8)+sin 6} {Multiplying the numerator and }

{(1+cos@)—sinO}{(1+cos 6)+sin b} denominator by (1 + cos & +sin 8)

_ {(1+cos @)+sin 8}?
{(14+cos 8)2—sin2 6}
_ 1+cos® 6+2 cos §+sin® §+2 5in B(1+cos §)

1+cos? 6+2 cos f—sin2 8
_ 2+2cosB+2sinf(1+cosd)

 1+cos26+2cos 8—(1—cosZ? @)
_ 2(1+cosB)+2sinB(1+cos )

2 cos?6+2cosf
_ 2(1+cos8)(1+sinf)

2cosB(1+cos @)
__1+sinf
cosf

=RHS

. sinf+1cosf
(II)LHS " cos@-1+sin@

_ (sin6+1—cos@)(sinf+cosf+1) Multiplying the numerator and
(cos@—1+sin@)(sinf+cos6+1) denominator by (1 + cos & +sin 0)

_ (sin6+1)?—cos? @

B (sin 8+cos 8)2—12

_ sin?@+1+2sinf—cos? 6

~ sin2 @+cos? H+2sin 6 cosH—1
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__ sin? @+sin? 8+cos? 6+2sin §—cos?
N 2sin6 cosf
__2sin?@+2sin @

~ 2sinfcos@

_ 2sin@(1+sin )
2sinf cos@
_ 1+sinf
cos @
=RHS
sin @ cos @
28. + =1
(secO+tanf—1) (cosectd+cotd—1)
Sol:
sinf cos B
LHS =
(secf+tanf-1)  (cosec B+cotf—1)
_ sinf@cos@ cosdsinf
1+sin@—cosf 1+cosf—sinf 1
=sinfcosd
[1+(sin f—-cosf) 1—(sinf-cos 6)]

1—(sinf—cos@)+1+(sinf—cos )
1+(sinf—cos 8)}{1—(sin8—cosO)}
— sin @ cos O [1—sin 0+cosf+1+sinf—cosf
1—(sin 8—cos 0)2
2sin6fcos 0

1—(sin? 8+cos? 8—2 sin @ cos 0)
__ 2sinf cos@

=sin6‘c059[{

2 sin @ cosf

=1
=RHS
Hence, LHS = RHS
sin@+cos@ sinf—cosé 2 2
29. : +— = =
sin@—cos@ sinf+cosb (siul2 6 —cos? 6’) (251112 9—1)
Sol:
We have sinf+cos@ sinf@—cos@

sinf—cos @ sinf+cos @
(sin 8+cos 6)%+(sin 8 —cos 8)2

(sin @ —cos 8)(sin 8+cos B)
sin? 8+cos? 8+2sinf cos B +sin? 6+cos? 6—2sin 6 cos

sinZ 8—cos2 @

1+1
sinZ —cos2 @
2

sinZ@—cos2 8

Again,

sinZ 8—cos2 @
2

sinZ 8—(1—-sin2 6)

2sin2 -1
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30. cos @ cosecl —sinfsect — cosecO —secd

cos@ +sin @

Sol:
LHS =

cos Bcosecf—sin Osech

cosB+sinf
cosf sinéd
_ sinf _cos@
cos B+sinf
cos? 8—sin? @

cos 8 sin 8(cos 8+sin 8)
__ (cos8+sin@)(cosB8—sinf)
cos 6 sin f(cos @ +sin @)
__ (cosf8-sin8)

cosfAsiné
1 1

sin@ cosf@
= cosec 8 — sec@

=RHS
Hence, LHS = RHS

31. (1+tan&+coté)(sinf@—cosd)= 596‘92 _cos‘icg
cosec’@ secO

Sol:
LHS = (1 +tan® + cot@)(sin6 — cos 6)
=sinf + tanf sin @ + cotfsinf — cos @ —tan 6@ cos @ — cotd cos b
=Sil‘19+tan98in9+C(_)—SBXSiHI9—COSQ—EXCOSQ—COtSCOSQ
sin @ cos®
=sinf + tanfsinf + cos@ — cosf — sinf — cotf cos b
=tan@sinf — cotf cos b

__ sin@ 1 cos @ 1
cosf  cosecf sinf  secH
1 1 1 1
= X X secl — XcosecO
cosecl  cosecB secf sec#h
secH cosec

- cosec?8  sec?8
=RHS
Hence, LHS = RHS

cot’ O(secO-1) sec’ 6(sin6—1) -

32. : " o
(1+sin6) (1+sech)
Sol:
__cot?f(secf-1) |, sec?f(sinf—-1)
LHS = (1+sin6) (1+sech)
_ Z?rfj g{coj; 9_1) C0:2 Q(Sin 6-1)

: T
(1+sin8) (1+m)




Class X Chapter 8 — Trigonometric Identities Maths

cos? 6 1—cos 9) (sinf-1)
sin2 @* cos@ cos2 @

1+sin@ coso+1
( ) ( cosé )

cos? 8(1—cos 9) (sinf—1)cos @
sin? @ cosf(1+sinf) = (cosB+1)cos? @
cosB(1—-cosf) (sinf—1)cos 8
(1—cos?28)(1+sin@) = (cosB+1)(1—sinZ @)
_ cosB(1—-cosf) —(1sinf)cos @
B (1—cosB8)(1+cosB)(1+sinf)  (cosB+1)(1-sinf)(1+sinfd)
cos 0 cosf

- (1+cosB)(1+sinf) (cosB+1)(1+sinf)
=0
=RHS

1—sin’ Ocos’ @

2 +sin’ B cos’ 6

1 | o
> (59029_00529)+(Cosec329—sin3 0) (sin*Gcos” 6) =

Sol:
1 1
LHS = sin? @ cos? 6
{sec2 f—cos?0  cosec?O-sin? 9}( )

2 )
cos” @ sin“ @ .2 2
= +— sin© @ cos“ @
{1—(:054 6 1-sin* 9}( )
B { cos? 8 n sin? @
(1—cos2@)(1+cos28) (1-sin28)(1+sin2 @)
B [ cot? @ tanZ 8
1+cos26 = 1+sin?@
_ cos*@ sin* @
14+cos?2f = 1+sin26
2 -
_ (cos?8)” . (sin26)2
1+cos? 8 1+sin2 @
_ (1-sin?8) | (1—cos?6)?
1+cos? 6@ 1+sin? @
__(1-sin? 8)?(1+sin?)+(1—cos? 8)?(1+cos? @)
(1+sin2 8)(1+cos2 8)
cos* @(1+sin? 8)+sin* 8(1+cos? )
1+sin? 6+cos2 8+sin2 6 cos2 6
cos* @ cos* @ sin? O+sin* O+sin* 0 cos? 8
1+1sin? 6 cos2 @
cos* B+sin* 0+sin? 6 cos? (sin? A+cos? 9)
2+sin? @ cos? 0
_ (cos?8)%+(sin? 8)%+sin? @ cos? H(1)
2+sin? 6 cos2 @
__ (cos? 6+sin? 8)?—2sin? @ cos? G+sin? B cos? 6(1)
2+sin2 6 cos2 6
__1%2+cos? @ sin? 6—2 cos? O sin? @
2+sinZ 6 cos2 6
_ 1-cos28sin? 8
2+sin2 6 cos2 6

=RHS

} (sin? 6 cos? 9)

] sin? 6 cos? 6
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(sinA—sinB) (cos A—cos B) B

34. +-— - =0
(cos4+cosB) (sinA+sinB)
Sol:

SinA—sinB coSA—cosB
LHS = & ) . LeosAc
(cosA+cosB)  (sinA+SinB)
__ (sinA—sinB)(sinA+sinB)+(cosA—cosB)(cosA—cosB)
(cosA+cosB)(sinA+sinB)
__sin? A—sin? B+cos? A—cos? B
(cosA+cosB)(sinA+sinB)
_ 0
(cosA+cosB)(sinA+sinB)
=0
=RHS
tan 4 +tan B

35, ————=tan4tanB
cot4+cotB
Sol:

tanA+tanB
LHS = ———
cotA+cotB
__ tanA+tanB
Tt 1
tanA ' tanB
__ tand+tanB
~ “tanA+tanB
tanA tanB
__ tanA tanB(tanA+tanB)
(tanA+tanB)
=tanA tanB
=RHS

Hence, LHS = RHS

36. Show that none of the following is an identity:
(i) cos®@+cos@=1
(ii) sin® @ +sin@=2
(iii) tan’@+sin@ = cos* @
Sol:
(i)cos?0 +cosf =1
LHS = cos? 6 + cos @
=1 —sin® 6 + cos @
=1—(sin® 8 — cos H)
Since LHS # RHS, this not an identity.
(i) sin®@ + sinf = 1
LHS = sin?0 + sin 0
=1-—cos?’6 +sinf
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=1—(cos?8 —sinh)
Since LHS # RHS, this is not an identity.
(iii) tan? @ + sin @ = cos* @
LHS = tan? 6@ + sin 8

sin2 @ .
P + sin@

__1-cos?#@

sin @
cos2@ +

=sec?f —1+sinb
Since LHS # RHS, this is not an identity.

37. Prove that (sh149—231n3 6):(2cos36'—cost9)tan9

Sol:
RHS = (2cos® 6 — cos0) tan 0

sinf
= (2cos?0 — 1)cos 6% —
=[2(1 —sin? 8) — 1]sin 6
=(2—2sin?0 — 1)sin 0
=(1—2sin?0)sinfd
= (sin@ — 2sin® 0)
=LHS

Exercise — 8B

1. If a cos@+bsin@=m and a sin@—bcosb = n, prove that, (m2 +n3):(a2+b2)

Sol:

We have m? + n? = [(acos @ + bsinf)? + (asin 6 — b cos 6)?]

= (a? cos? 8 + b? sin? 6 + 2ab cos 6 sin 0)
+ (a? sin® 6 + b? cos? 8 — 2abcosH sin )

= a? cos? 6 + b?sin? 6 + a? sin? 6 + b? cos? 0
= (a? cos? 0 + b? sin? B) + (b? cos? 6 + b? sin? 9)
= a?(cos? 6 + sin? 0) + b?(cos? 6 + sin? 0)

=a?+b?  [-sin?+cos?=1]
Hence,m? + n? = a? + b?

2. If x=asec@+btanOand y=atan 8+b secO, prove that (x2 —yz)

Sol:

We have x? — y? = [(asec 8 + btan 6)* — (atan 6 + bsec 6)?]

= (a®?sec? 6 + b? tan? 6 + 2absect tan )




Class X Chapter 8 — Trigonometric Identities Maths

-(a* tan® @ + b% sec? O + 2abtan® sec 0)
=a’sec’ 6 + b?*tan? 0 — a® tan® 6 — b% sec? 0
= (a*sec? @ — a®*tan® §) — (b?sec* 8 — b* tan® 9)
= a’*(sec” § — tan” ) — b?*(sec? § — tan® 0)
=a? - b? [ sec?§ —tan? 6 = 1]

Hence, x2 — y2 = a? — b?

2 2
3. If (—sm@—%cos@)—land [—cos@+%sm9j 1, prove that [—Jr)—J:Z.
a

a a b’
Sol:
We have(g sinf — %cos 6)=1
Squaring both side, we have:
(Esin 0 — %cos 0)? = (1)
= (z—zsinzﬂ+§—jc0529—2§x§sin90059):1 .. (1)
Again, (E cos 6 +%sin f)=1
Squaring both side,we get:
(Ecos@ +Zsin 6)2 = (1)?
=>( cos? 6 + sm 0 + 2 X = stcos &)l nliny
Now, addmg (1) and (11), we get
(—sm 6+ cos 0 — 2 X = sm9c059)+ (—cos 6+ sm 9+2— X

%sm 6 cos 9)

=>—sm 6’+ cos 6+ cos 9+ sm =2
(—sm 9+ cos 9)+( cos? 6'+ sm 20) =2
=>§ (sin? 6 + cos? 6)+%(cos 0 +sin?09) =2

xz 2 02 2
=S+ =2 [+ sin® 8 + cos” 8 = 1]

JCZ 2

S+ =2

4. If (secO+tand)=mand (secO—tan&)=n,show that mn=1.

Sol:
We have (secf +tanf) =m .. (i)
Again, (secf —tanf) =n ... (iQ)
Now, multiplying (1) and (i1), we get:
(sec + tanf)X(secH —tanf) = mn
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=> sec’ 0 —tan’ 6 = mn
=>1=mn  [-sec’f —tan’6 = 1]
~mn =l

5. If (cosecO+cot @) =mand (cosec@—cot &) =n, show that mn=1.

Sol:
We have (cosec 8 + cotf) =m  ....(0)
Again, (cosec 8 —cotf) =n .. (i)
Now, multiplying (i)and (ii), we get:
(cosecl + cot@)X(cosecd — cotf) = mn
=> cosec? — cot? § = mn
=>1=mn [+ cosec?6 — cot? 0 = 1]
~mn=1

2 2

6. If x=acos’@and y=bhsin’® 6, prove that [ET J{EJB =1.

a
Sol:
We have x = acos® @
=> E =cos®8@ ..(i)
Again,y = bsin®0
=> % =sin®0 .. (ii)
2

Now, LHS = @g + (2

= (cos?® 9)§ + (sin® 9)§ [From (i)and (ii)]
=cos? 0 +sin? 0

=1

Hence, LHS = RHS

7. If (tan@+sinf)=mand (tan&—sinH) =n,prove that (m2 —-n’ )2 =16 mn.

Sol:
We have (tan6 +sinf) = mand (tanf —sinf) =n
Now, LHS = (m? —n?)?

=[(tan 6 + sin §)? — (tan 6 — sin 6)?]?
= [(tan? 6 + sin? 6 + 2 tan O sin ) — (tan? 6 + sin? & — 2 tan 6 sin 0)]?
=[(tan? 6 + sin? 6 + 2tan O sin 6 — tan? & — sin? 6 + 2 tan O sin )]
= (4tan Osin B)?
=16 tan® 6 sin? 0




Class X Chapter 8 — Trigonometric Identities

Maths

sin?@
=16——-sin” 6
cosZ @

~16 (1—cos? ) sin? @

cos2 @

= 16[tan? (1 — cos? 6)]

= 16(tan? 6 — tan? 6 cos? 0)

=16(tan’ 6 — SI°6 o cos? 0)s

cos? @

= 16(tan? 6 — sin? 9)

=16(tan b + sinf)(tanf — sin H)

=16 mn [(tan8 + sin@)(tan @ — sin B) = mn]
=~ (m? —=n?)(m? —=n?)? = 16mn

8. If (cot@+tan@)=mand (secd—cos@)=n prove that (nfrr)’z’g —(nmz)% =1

Sol:
We have (cotf +tanf8) = mand (secf —cosf) =n

Now, m?n = [(cot8 + tan 8)? (secd — cos 0)]
1 5, 1
= [(5 + tan0)" (5 — cos )]
_ (1+tan?8)? _ (1—cos?9)
~ tan20 cos 6
__sec*@ _ sin?@
" tan28. cosf
sec*@ sin?@

— X—
sin< @
cos@
cos2 @
__cos?@xsectd

cos@
=cos @ sec* O

1
=——Xxsec*d =sec?0
secf

2 2
~ (m?n)z = (sec® 0)3 = sec? 6
Again,mn? = [(cot6 + tan 6)(sec — cos 6)?]
—[(—— L 2
= [(5 + tan ). (5 — cos 6)7]
_ (1+tan®)  (1-cos®6)’

tan @ cosZ 6
__sec?’@ _ sin*@

tan @ cos2 @
sec2@  sin%@
cos@
__sec?@xsin®@
cos B
1 sec3 8

=——X =tan® 6
cos?6  cos@

2 2
~ (mn?)3 = (tan® )3 = tan”? 6
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Now, (mzn)g - (mnz)g
=sec?f —tan?6 =1
=RHS

Hence proved.

9. If (cosecO—sin6)=a’and(sec@—cos6) =b’, prove that a*b*(a* +b*) =1
Sol:
We have (cosec 6 — sin0) = a®
—> a3 = (—— —sj
=>a’ = (g5 —sinb)
(1—sin20) _ cos?8

=>qa% =
sinf sinf

cos’d
a= 1
sin’ &
Again, (secd — cos0) = b3
=>p3=(—1 —
>b° = (cosﬂ cos )
_ (1-cos?6)

cos @
__sin?#6

cos@
oo
- b — S'.I.I'lE
cos3 @
Now, LHS = a’b?(a? + b?)
=a*b? + a?b*
=a3(ab?) + (a®b?)b?

2 4
__cos?0 lcosB 6 _ sin36

1 2
sin3f@ cos36

Z i1
- = cos @
sin38 cos36

4 2
cos36 _ sin3@ sinZ @
sinf

2g . inZ@
= CO_S X sinf + cosf x2=
sin@ cos@
=cos?60 +sin?8 =1
=RHS

Hence, proved.

10. If (2sin@+3cos6)=2, prove that (3sin@—2cos@)==13.

Sol:
Given,(2sinf +3cosf) =2 ..(i)
We have (2sinf + 3 cos0)? + (3sin6 — 2 cos 6)?
=45sin? 0 + 9 cos? 6 + 12sinf cos O + 9sin?  + 4 cos? 6 — 12 sin b cos §
= 4(sin” 6 + cos? 0) + 9(sin? 6 + cos? 6)
=4+9
=13
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ie., (2sin@ + 3cos0)* + (3sinf — 2cos H)* = 13
=> 224 (3sin@ —2cosh)? = 13
=> (3sinf —2cosh)?> =13 -4
=> (3sinf —2cos0)?> =9
=> (3sinf —2cosf) = £3

11. If (sin&+cos 6’) = sﬁ,prove that coté = (\E+l) .

Sol:

We have, (sinf + cos8) = /2 cos 6
Dividing both sides by sin 8 ,we get
Sinf  cos® _ vZcosb
sin@ sin@ sin@
= 1+ cotf =+/2coth

= V2cotf —cotf =1

= (V2-1)cotf =1

1
= cot@ —m
_ 1 (¥241)
:cot@-(ﬁ_lx(m
= cot@ :(\EH)
F
= cot@ :(&—:1)

~cotf = (V2+1)

12. If (cos@+sinf) = Jisin 6, prove that (sin@ —cos8) = \Ecos 6.
Sol:
Given: cos @ + sinf =+/2sin 6
We have (sin @ + cos 8)? + (sin @ — cos §)? = 2(sin? 6 + cos? )
=> (\/isinﬁ')2 + (sin6 — cos )? = 2
=> 2sin? 0 + (sin 6 — cos §)? = 2
=> (sinf — cos§)? = 2 — 2sin? 6
=> (sinf — cos §)? = 2(1 — sin? 9)
=> (sinf — cos #)* = 2 cos” 6
=> (sin@ — cosH) = V2 cosh
Hence proved.

13. If sec@+tan&= p, prove that
2
() secO=~{ p+1| (i) tano=L) p—L| (iii) sino=E =2
2 p 2 p p +1
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Sol:
(1) We have, secO+tanf@=p ..ottt (1)
s<3ct9+tant9>< secf—tan@
1 secd —tand P
sec’0—tan’ @
secd—tan @
l —
secd—tand P
:>sec:6'—tant9:i (2)
p
Adding (1) and (2), we get
2secfd=p+ l
p
:secgzl[p+iJ
2 p

(1) Subtracting (2) from (1), we get

2tanl9:[p—lJ
p

= tané’:l(p—l]
2 p

(111) Using (1) and (11), we get
tan @

(m2 —1)

14. Iftan A =ntan B and sin A =m sin B, prove that cos® 4 = ( 5 1) .
n —

Sol:
We have tan 4 —ntan B
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(7

= cotB =
tan A

Again, sin A=m sin B
m

= cosecB = — )
sin A
Squaring (1) and (i1) and subtracting (i1) form (1), we get
2 2

m 1
=cosec’B—cot’* B

2

sin 4 tan’ 4
2 2
m n’ cos
sin® 4 sin’ A4

2 2 2 2
=m —n cos” A=sin" 4

—

—m’ —n’ cos’ A=1—cos* 4
— " cos’ A—cos* A=m" —1
— cos’ A(r12 —l) = (1112 —l)

N (m2 - l)

—=>cos 4= (nz _1)

R (r;12 —l)

S.cos 4= (n2 —l)

15. 15.1f m=(cos@—sinB)and n=(cos&+sin@) then show that \/E+ ’ﬁ =
n m

Sol:
m n
LHS = [ |— —
n m
Nm n
=t —
n m
m+n

\}I mmn

_ (cos&—sinf)+(cos @ +sin O)
- J(cos@—siné’)(cosﬂJrsin 6)
_ 2cos @

- Jcos? @ —sin’ @

_ 2cos @

- Jcos? @ —sin’ @

Ji—tan’60
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2cosd
cosd
cos’ @ —sin’ @
cosd

2
\/ cos’@ sin’@
cos’@ cos’@
2
I —tan
=RHS

2

6

Exercise — 8C

1.  Write the value of (1 —sin’ 9) sec’ 6.

Sol:

(1 —sin? 8) sec?
1

_ 2
=c0s“ 0 X
cos2 8

=1

2.  Write the value of (l—cos2 6’) cosec’ 6.

Sol:

(1 — cos? B)cosec? O
2 1
=sin® X ——
=1

3.  Write the value of (1 +tan’ 9)(:033 0.

Sol:

(1 + tan? ) cos? @
1
sec? @

=sec? X

=1

4.  Write the value of (1 +cot? 9) sin’ 6.

Sol:
= (1 4+ cot? 6) sin? 6
= cosec?0x
=1

cosec26
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5.  Write the value of | sin® 6+ % .
1+tan" @

Sol:
(sin2 6 + —

1+tan? 6')
— fein2 1
= (sin“ 6 + e ig)
= (sin? 6 + cos? 6)
=1

6.  Write the value of [ccnt2 6— lq J
sin” 8

Sol:

2 _ 1
(COt o sin? 9)
= (cot? 6 — cosec?0)
—1

7. Write the value of sin&cos(90°— 19) +cos@sin (90° -6).

Sol:

Sin 8 cos(90% — @) + cos 8 sin(90° — )
=sin 0 sin 6 + cos 6 cos O
=sin? 6 + cos? @
=1

8.  Write the value of cosec® (90° —-6)— tan” 6.

Sol:

cosec?(90° — ) — tan? 0
=sec’f —tan? @
=1

9.  Write the value of sec’ @(1+sin&)(1—siné).

Sol:

Sec? 8(1 + sin 0)(1 — sin §)
=sec? 0(1 —sin? )
=_1 2

oozp X cos° @

=1
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10.

11.

12.

13.

14.

Write the value of cosec’ 49(1 +C0s 49) (1—cos6).

Sol:
cosec?6(1 + cos 0)(1 — cosB)
= cosec?6(1 — cos? 0)
__1 02
=g XSin“ 0

=1

Write the value of sin® 8 cos’ 6’(1 +tan’ 6’) (1+cot’ 8).

Sol:
Sin? 6 cos? 6(1 + tan? ) (1 + cot? )

= sin? 8 cos? 0 sec? Ocosec?0
1 1
cos2@ sinZ2@

=sin? X cos? B
=1

Write the value of (1+tan® 6)(1+sin 6)(1—sin ).

Sol:
(1 +tan?6) (1 + sin8)(1 —sinH)

=sec” (1 — sin” @)
__1 2
g X €os 0

=1

Write the value of 3cot” 8 —3cosec’6.
Sol:
3 cot? 8 — 3cosec?6

=3(cot? 8 — cosec?h)

=3(-1)

=-3

: 5 4
Write the value of 4tan” 6 — —.

cos” @
Sol:
2 4

4tan“ @ — p——y

=4tan?6 — 4sec? 0
=4(tan? 0 — sec? 0)
=4(-1)

-4
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16.

17.

18.

tan” @ —sec’ 6

Write the value of — —.
cot”@—cosec @

Sol:
tan? 8 —secZ @

cot?2 8—cosec?f
-1

) 1 X
If sin@ = > write the value of (3(:0‘[2 9+3) )

Sol:
As,sin@ = %
1 .
So, cosect = — =2 e (1)
Now,
3cot?0 + 3
=3(cot?0 + 1)
=3cosec?0
=3(2)? = [Using (i)]
=3(4)
=12

2 :
If cos@ = 3 write the value of (4+4tar12 9) .

Sol:
4 4+ 4tan?6
=4(1 + tan?6)

=4sec? 6
4
cos2 6

)

E

~—
Wi
&8

|~

]
o
S—]

[

'S
| %

o

|
o

If cos@ = ;—5, write the value of (tan 6 +cot 9).

Sol:
Assin?0 =1 — cos? 6
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1- (5
—1-2
625
_ 625—49
625
= sin2§ = 222
25
=sing= |22
625
= sinf = =
25
Now,
tan @ + cot@

19.

__sinf | cos@

cos @ sin@
__sin?B+cos? @

cosf sinf
1

7 .24
(Exﬁ)
(52)

625

625
168

[y

2 .
If cos@ = 3’ write the value of

Sol:
Secf-1
secA+1
1 1
— (cos B_I)
(cosa*?)
cosf 1
(1—1:05 9)
— A\ cos@
(1+|:os 9)
cos @
__1-cos@
1+cos@

Wik B=
oy L +

U'lln—\'_fu—l-\f—-\f—-\

(seco-1)

(se06’+l)'
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20. If Stan@ =4, write the value of (

21.

cosﬂ—sinﬂ)
(cos@+sin@)’

Sol:
We have,

S5tanf =4
=tanf = g
Now,
(cos8—sin @)
(cos8+sin @)
|(cos 6 sin 9)

= -Cosg_cosgr (Dividing numerator and denominator by cos 8)

|(cos 8 cos@
_ (1-tan®)

(1+tan@)
_ G

G+
(%%

|
\Dll'-\mlo

(2cos@—sind)
(40058—31'116’)‘

If 3cotd =4, write the value of

Sol:
We have,
3cotf =4

= cot@ :g

Now,
(2 cos 8+sin B)
(4cosf—sinéd)
(2 cos@ | sin 9)

sinf__sinf CRRRER . .
= Wn—gj (Dividing numerator and denominator by sin )

sinf sin#
__ (2cotf+1)
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U
13
1 ) (l—cos2 9)
22. If cot@ = —,write the value of ———=.
\/?T (2 —sin” 6’)
Sol:
We have,
Cot = —

V3
= cotf = cot G)
=0==
3
Now,
(1—cos? @)
(2—sin? @)
_ 1—c052(§)

o _-ZE)
Zsm(3

2 2
cosec 6 —sec 6’)

23. If tan@ = 1 , write the value of E

J5

2 2 .
cosec 6 —sec 6’)

Sol:
(cosec?B—sec? @)
(cosec?B+sec? @)
__(1+cot? @)—(1+tan? 0)
B (1+cot? 8)+(1+tan2 8)

_ (1+ﬁ)—(1+tanz 2))

o 1 2
(14255 )+(1+tan26)

(1+ﬁ—1—tan2 0)

(1+ﬁ+1+tan2 9)
1
(2 e—tan2 0)

N 2
(tanz gTtan 6+2)
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24.

26.

If cot 4= %and(/{ +B)=90°, what is the value of tan B?

Sol:

We have,

cotA = 2
3

—cot(90° —=B) ==  (4s,A+B =90°)

-~ tanB = 2
3

3 )
If cosB = 5 and ( A+ B)=90°, find the value of sin A.

Sol:

We have,
3

cosB = -

= cos(90° —4) =2 (4s,A+ B = 90°)

. 3
& SinA ==
5

If \/?j sin @ = cos @ and @ 1s an acute angle, find the value of 0.
Sol:

We have,
V3sin@ = cos @
sin@ _i
cos® ~ 3

1
= tand = N

= tan @ = tan30°
-~ 0 = 30°
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27.

28.

29.

30.

31.

Write the value of tan10°tan 20°tan 70°tan 80°.
Sol:

tan10° tan20° tan70° tan80°

= cot(90° — 10°) cot(90° — 20°) tan70° tan80°
= cot80° cot70° tan70° tan80°

1
= = =X tan 70° X tan 80°
tan 80 tan 70

=1

Write the value of tan1°tan 2°........tan 89°.

Sol:

Tan 1°tan 2° ... tan 89°

=tan1°tan2%tan3? .. tan45° ...tan87° tan 88° tan 89°

=tan1°tan2%tan 3% ... tan45° ...cot(90° — 87°) cot(90° — 88?) cot(90° — 89°)

=tan1%tan2°tan3° ... tan45° ...cot3° cot2°%cot1®

1 1 1
=tan1% X tan2° x tan 39X ...x1X ...X

tan3? tan2? tan1©
=1

Write the value of cos1°cos2°........cos180°,
Sol:

Cos 1° cos2° ... cos 180°

=c0s1° cos2° ...cos90° ...cos 180°
=c0s1%cos 29 ...0 ...cos 180°

=0

If tan 4= %, find the value of (sinA+cos A) sec 4.

Sol:

(sinA 4 cosA)secA
. 1
= (sinA + cosA) —

__ sinA | cosA

coSA cosA

=tand +1
5 1

12 1
_ 5+12

12
17

12

If sinf = 005(9—450) ,where 6 is acute, find the value of 6.

Sol:

We have,

Sin @ = cos(8 — 45°)

= ¢0s(90° — 8) = cos(6 — 45°)
Comparing both sides, we get
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32.

33.

34.

90° — 9 =9 —45°
= 0+ 60 =90° + 45°

= 260 = 135°

13510
=0=(3)
~ 0 =675°

Find the value of sin 50 + cos ec40 —4c0s50°cosec40°.

cos40° sec50°

Sol:
Sin50° = cosec40°®
— 4 cos 50° cosec 40°

cos 400 sec500

cos(90°-50° sec(90°—-40° .
_ cos( = ) ( = )_ 45in(90° — 50°) cosec 40°

cos40 sec50

cos 400  secs0? . 1
= — 4sin40° X —

cos400  sec50° 5in 409
=1+1-4
=-2

Find the value of sin48°sec42°+cos48°cosecd2°.

Sol:

Sin 48° sec 42° + cos 48° cosec 42°

=sin48° cosec(90° —42°%) + cos 48° sec(90° — 429)
=sin 48° cosec 48° + cos 48° sec 48°

— o 0 1 0
Sin 487X ——=5+ €05 48" X ——
= 1+1

=2

If x=asin&and y =bcos 6, write the value of (1°x +azyz).

Sol:

(b*x? + a*y?)

= b?(asin 0)? + a*(bcos 6)?
= b%a?sin? 6 + a?b? cos? O
= a’b?(sin? 6 + cos? 0)
=a?b?(1)

= a?b?

If 5x:sec€and§:ta119, find the value of S[x2 ! J
X

2
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36.

37.

_1 2_ 25
= (25x =

- e -]
:% [(sec 8)? — (tan 6)?]

:% (sec? 6 — tan? )

5 _
If cosecO = 2x and cot @ = —, find the value of 2 {xz —iz )

X

:% [(cosec 8)* — (secB)?]
:% (cosec?8 — sec” 9)
1
=5 @D
1

2

If sec@+tan @ = x , find the value of secf .

Sol:

We have,

Secf +tanf =x .......(i)
secf+tanf secf—-tané _

1 secO—tand
sec?@—tan?0 _
secO—tanf
1 _ X

secO—tanf 1
=>sec9—tan9:% ... (i)
Adding (i)and (ii),we get
2secl =x+ %

x2+1

= 2secf =
x%+1
2x

~secl =
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c0s38°cosec52°

38. Find the value of .
tan18°tan 35°tan 60°tan 72°tan 55°

Sol:

Cos 38° cosec 52°
tan 180 tan 359 tan 600 tan 729 tan 550
B cos 38° sec(90°-52°)
- cot(909-189) cot(900-359) tan 60° tan 72° tan 550
_ cos 38° sec3g?
~ cot72° cot 55 tan 60° tan 720 tan 55°

cos380x 5
— cos3g

1 1
———X———%+/3xtan 729 tan 55°
tan 729" tan 559

1

V3

39. If sin@ = x, write the value of coté.
Sol:
Cotf ==
sin @
V1-sinZ @
sin @
V1—x2

2

cos @

40. If secd = x, write the value of tané.
Sol:
As, tan? 0 = sec?6 — 1
So,tanf = Vsec?28 —1=+vVx2 -1

Formative Assessment

cos’ 56° + cos” 34°

— = +3tan® 56°tan” 34° =?
1. sin” 56°+sin~34°

. 1 L
(a) 3 > (b) 4
(c)6 (d)5
Answer: (b) 4

Sol:

cos2 56%+cos2 340
sin? 569+sin2 340
_ {cos(90°-349)}* +cos? 340

{sin(909—-340)}2+sin2 340

+ 3 tan? 56° tan? 34%\

+ 3{tan(90° — 34°)}? tan? 34°

_sin? 34%+cos? 34°

+ 3 cot? 340 tan? 34°

"+ c0s(90°—0) =siné,sin (90°—0)

cos? 349+sin? 349 = cos@ and tan (90° —60)=cotd
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=1 +3x1 [ cotS:Landsin29+60529:1]
1 tan@
—4

2.  The value of (sinz 30°cos” 45° + 4 tan® 30°+ % sin® 90° + %cotz 60"] =9

.3 LS
(a) < (b) 3
(c)6 (d)2
Answer: (d) 2

Sol:

(sin?30° cos? 45°) + 4 tan? 30° + = sin 90° + = cot? 60°

.+ sin30° = im;va’ cos45° =
1

1
1 1 1 1 1 2 ﬁ
==X—=+4X—+-%X12+-X
2 T e T Ty 1
NE)

and tan30° = % and cot 60° =

1 1 1 1 1
=-X-+4XZ+-+—

4 2 + 3 +-2 +-24

1 4 1 1
=-+-t+-+—

8 3 2 24
3+32+12+1

24
48
24
=2

3. If cosA+cos?4=1then (sixﬁ A+sin® A) =2

1 _
(a) ; (b)2
(01 (d) 4
Answer: (c) 1
Sol:

cos’ A+ A=1

=>cosA =sin?A4 ...(i)

Squaring both sides of (i), we get:
cos?A=sin*A .. (ii)

Adding (i)and (ii), we get:

sin? A + sin* A = cos A + cos? A
=>sin?A+sin*A=1 [~ cosA+cos’?4A=1]
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4. Ifsin@= gthen (cose09+cot9) =?

@(2+3) (b) 23
(©+2 (d) \3

Answer: (d) \/?:
Sol:

. . V3
Given:sin@ = > and cos ecf =

il

cosec?6 —cot’0 =1
=> cot? @ = cosec?f — 1

=> cot? 9 = g —1 [Given]

— 1
=> cotf = N
2 1
~cosecH + cotf = 7 + 5
-3
V3
_V3x4/3
NE]
e
4 in A+ A
5. If cot 4 =—, prove that M =9.
5 (sin4—cos 4)
Sol:
Given : cotA = %
Writing cotA = % and sqauring the equation,we get :
cosZA _ 16
sin24 25

=> 25cos? A = 16sin? A
=> 25c0s?2A =16 — 16cos? A

16
=> cos? A =—
41

= %
=> cosA = =
~sin?A=1—-cos?A
—1-1¢
41
. 5
Now,sin A = 25
41
, 5
=>sin4d = Wi
. LHS = sinA+cos A

sinA—cosA
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e
[y
SE
[y

HE
[y
5B
[y

I
O Flo

= RHS

6. If 2x=secd .cmd2 = tan 4, prove that [xz - iﬁ) -

X x‘_

B

Sol:
Given: 2x = secA

> x = “‘;‘“ (D)

and% =tanA4
=> % =tanAd .. (ii)

~X + i = Se;A + ta;m [ From (i)and (ii)]

1 secA tan A
Also, x — ==
x

(D) (e 2) = et ) (et

=> x? _x_12 :% (sec? A — tan? A)

w2 1
SoX xz_

X1 o~ (-sec?A—tan’A=1)

o N o (Y

Hence proved.

: 5 1
7. If J3tan® =3siné, prove that (sin‘ 6 —cos’ 6’) =3

Sol:
Given:V3tan 6 = 3sin 6
_ V3 . __sin@
=> cos@ 3 [ tan® = COSS]
=> cos O = ?
=> cos29 =2

9

. 3
~sin?6=1- 5

=> sin? @ = g
~LHS = sin? 8 — cos? 6

. 6 3
[ sin?6 =-,cos? 6 = —]
9 9

o w

oluol
NIH\D wo | oy
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10.

=RHS
Hence Proved.

(sin2 73° +sin” 17°)

(ccns2 28°+ cos’ 620)

Prove that =1.

Sol:
(sin? 73%+sin?17%) 1
cos cos -
2280+cos? 620
a2 (1] a2 0
sin“ 73" +sn- 17
LHS =

cos228%+4cos? 620
_ [sin(90°-17°)]? +sin? 17°
" [cos(909—620)]2+cos2 620
__c0s217%4sin? 170
~ sin2 62%+cos? 62°

=2 [vsin260 + cos?6 = 1]

If 2sin268 = \/5, prove that € =30°.
Sol:

2sin(260) =3

=> sin(20) :?

=> sin(20) = sin(60°)

=> 26 = 60°
>0 = %
=> g = 30°
Prove that L+cosd (cosecA+cot 4).
1—cos

Sol:

1+cosA _

ks (cosecA + cotA).
LHS = 1+cosA

1-cosA

Multiplying the numerator and denominator by (1 + cos A), we have:

(1+cosA)2
(1—cosA)(1+cos 4)

_ [(1+cos A)?
- \‘ 1cos2A
1+cosA
VsinZ A

__ 1+cosA

T sin4




Class X Chapter 8 — Trigonometric Identities

Maths

11.

12.

1 cosA
sinA sinA

= cosecA + cotA = RHS
Hence proved.

—_—
(=]
|
[a—
—

If cosecO+cotd= p,prove that cos6 =

Sol:
cosech +cotf@ =p

1 cosf

sin@ sin®
_« 1+cos@ _

B sin@
Squaring both sides, we get:
(1+cos 9)2 — pz
sin@
_ (+cose)? _
B sin2@
_ (+cose)? _
7 1-cos?g
_ (1+cos 8)? _ .2
- (14cos8)(1—cos@) p
_ (1+cos®) _ .5
- (1—cos @) y
=> 1+ cos @ = p?(1 — cos 0)
=1+ cos @ = p? —p? cos B
=>cosf(1+p?) =p>—1
pZ-1
pZ+1
Hence proved.

=> cos O =

(I—cos 4)

Prove that (cos ec:*A—ccotA)2 = (l A)'
+cos

Sol:
_ 2 _ (1—cos4)
(cosecA — cotA)? = (Trcosd)

LHS = (cosecA — cot A)?
_ 1 cos A\?2
- (sinA - sinA)
_ [1-cosA 2
_( sinA )
__ (1—cosA)?

sinZ A
__ (1—cosA)?

Y [ sin? @ + cos? 6 = 1]
__ (1—cosA)(1—cos A)

T (1—cos A)(1+cos A)

— (1—cos 4) — RHS
(1+cos 4)

Hence proved.
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13.

14.

If 5cot@ =3, show that the value of ( Ssn6—3cosf ) 1S 10

4sinf+3cosb 29
Sol:
Given:5cotf = 3
5cosf cos@
sing 3 [ cote = sinS]

=> 5cosf = 3sinf

Squaring both sides, we get:

25c0s?6 = 9sin? 0

=>25c0s20 =9 —9cos?8 [-sin?8 + cos? O = 1]
=> 34co0s20 =9

=> cos O = ’i
34

=> cos @ =2

NET
Again,sin?8 = 1 — cos? 0
. 34-9 25
=>sin?f =—===
534 34
=>sinf = 7=
5sinf—3cos@
~LHS = (—)
. 4sin843cos @
3
Y 5
—% [ cosf :—Vﬁ,sme = \fﬁ]
o m
_25-9
2049
16
29

Prove that (sin 32°c0s58° +cos32°sin 580) =1.

Sol:
(sin32° cos 58° + cos 32%sin 58°) = 1
LHS = sin 32° cos 58° + cos 329 sin 58°
= sin(90° — 58°) cos 58° + cos(90? — 58°) sin 58°

—c0858°x cos58° +sin 58°x sin 58° [
= cos’ 58°+sin” 58°

=1 [ sin” @+cos* 6 = 1]
= RHS

sin(90° —0)=cos0,
c0s(90°—6)=cos @

|
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15.

16.

17.

If x=asin@+bcosOand y = acos@—bsiné, prove that x> +y* =a’ +b°.
Sol:

Given:x = asin 6 + bcos 6

Squaring both sides, we get:

x? = a®sin® @ + 2absinf cos 6 + b*cos* 0 ...(0)

Also,y = acos@ — bsin 6

Squaring both sides, we get:

y? = a® cos? @ — 2absinf cos 6 + b?sin? 6 ... (ii)
. LHS = x2 + y?
= a? sin? +2absind cos @ + b? cos? 8 + a? cos? 8 — 2absiné cos O +
b? sin? [using (i)and (ii)]

=a”(sin” 6 + cos? 6) + b?(sin” O + cos® 0)
=a? +b? [+sin?0 + cos?6 =1]
=RHS

Hence proved.

l1+sin@

Prove that [ ] = (secH+tan 6’)2 .

1-sin@
Sol:

2:12 g; = (sec @ +tang@)?

__ (1+sin@)
LHS = (1-sin @)

Multiplying the numerator and denominator by (1 + sin ), we get:
(1+sin 8)2
1-sinZ @
- B 2
— 1+2 sin 8+sin” 8 [ sin2 6 + cos2 8 = 1]

cos2@

= sec?0 + 2 x 228 « sech + tan? 0
cos@

=sec?0 + 2xtanf X secl + tan? @

= (secH + tan9)?

= RHS

Hence proved.

1 1 1 1
(sec&—tan 6’) cos6  cos6 (secd+tan 6’)'

Prove that

Sol:
1 11 1
(secf—-tanf) cosf " cos6 (secf+tan®)
1 1
LHS =

secf—tanf - cos @
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__ secfH+tanf
sec?z §—tanZ2 @
=secH + tanf —secH [~ sec’H —tan’f = 1]
=tan 6
RHS = — — ——

cos B secf+tanf

—secl

(secf—tan@)

=secH —
secZ 6—tanZ 6

tan 0))

=secH + tanf —secH [~ sec’H —tan’@ = 1]
=tan @

~LHS = RHS

Hence Proved

(Multipying the numerator and denomenator by (secf —

sin 4—2sin’ 4
( )

18. Prove that 5
(2 cos” A—cos A)

= tan A.

Sol:
LHS = (sin A-2sin® 4)
(2 cos3 A—cos 4)
__ sinA(1-2sin? 4)
" cosA(2cos? A-1)
_ (sin? A+cos? A—2sin? A)
= tan { 2 cos? A—sinZ A—cos? A
(cos? A—sin? A)
(cos? A—sin? A)}

} [ sin? A+ cos?2 A =1]
= tanA{

=tan 4
= RHS

19. Prove that tan 4 + cot4 :(l+tanA+cotA).

(I-cot4) (1-tand)

Sol:
LHS = tan A cotA
(1—cotd) (1-tand)
__ tanA cot? A [
- (1—cotd) (cotA-1)
__ tanA cot? A
~ (1—cotd) - (1—cotA4)
__ tanA-cot?A
(1—cot4)
_ (Gorg)—cor®4
(1—cot4)
_ 1-cot®A
- cotA(1—cot4)
__ (1—cotA)(1+cot A+cot? 4)
- cotA(1—cot4)

~tanAd = L]
cotA

[+ a® — b3 = (a—Db)(a? + ab + b?)]
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20.

1.

1 cot?A  cotA
cotA cotA cotA
=1+ tanA + cotA4

= RHS
Hence proved

If sec54 :cosec(A—36°)and5A 1s an acute angle , show that 4 =21°.
Sol:
Given: sec5A = cosec(A — 36°)
=> cosec(90° — 54) = cosec(A —36%) [+ cosec(90° — 0) = secH]
=>90°—-54=A4-36°
=> 64 =90° + 36°
=> 64 = 126°
=>A=21°
Multiple Choice Question
sec30° _o
cosec60°
(a) 2 (b) £
B 2
(© 3 ()1
Answer: (d) 1
Sol:

Sec300 sec30? __sec300
cosec 60°  sec(90°—60°) ~ sec300

tan35° cot78°

+ =
cot55° tanl2°

(a)0 (b)1

(c)2 (d) none of these
Answer: (c) 2

Sol:

We have,

Tan35%  cot78°

cot55° tan12°

_ tan3s® cot(90°-129)
cot(900-359) tan 129
tan35? tan12°

= - cot(90° — 9) = tan b
tan35% ' tan120 [ ( ) ]

=1+1=2
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3.

tan10°tan15°tan 75°tan 80°=?
_ o1
(a) V3 (b) 7
(c)-1 (d)1
Answer: (d) 1
Sol:
We have,
tan 10° tan 15° tan 75° tan 80°
=tan 10° x tan 15° x tan(90° — 15%)x tan(90° — 10°)

=tan 10°X tan 15°x cot 15°x cot 10° [~ tan(90° — ) = cot 6]
=1

tan 5°tan 25°tan 30°tan 65°tan&85° =7

(@) 3 (b) %

(c)1 (d) none of these

B |
Answer: (b) N
Sol:
We have:
tan 5° tan 25° tan 30°. tan 65° tan 85°

= tan 5° tan 25° tan 30° tan(90° — 25°) tan(90° — 59)

= tan 5° tan 25° X ig x cot 25° cot 5° [ tan(90° — @) = cot @ and tan 30° =

N

1

V3

cosl®cos2°cos3°..........cos180°="?
(a)-1 (b)1
. |
(©0 (d) 5
Answer: (¢) 0
Sol:
Cos 1° cos 2° cos 3° ... cos 180°

= c0s 1% cos 2% cos 39 ...cos 90° ... cos(180)°
=0 [+ cos90° = 0]

2sin’ 63°+1+2sin’ 27° __
3c0s’17°—2+3cos>73°

a
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.3 L2

(a) 5 (b) 3

(c)2 (d)3

Answer: (d) 3

Sol:
. 2 sin? 63%4+1+2sin? 27°

Given:

"3cos217%-2+43 cos? 730
__ 2(sin?63%+sin?27%)+1
3(cos? 17%+cos? 739)—2
_ 2[sin? 63%4sin?(90°-63%)]+1
3[cos? 17%+co0s2(90°-17%)]-2

a2 0 2 (1]
_ 2(sIn’ 63 tcos™ 63 )+1 [ sin(90° — ) = cos 6 and cos(90° — §) = sin 6]

3(cos2170+sin2 170)-2

2X1+1 .
= [ sin? 6 + cos? 6 = 1]
3x1-2
241

sin47°cos43°+cos47°sin43°="7

(a) sin4° (b) cos4°
(c) 1 (d) o
Answer: (c) 1

Sol:

We have:

(sin43° cos 47° + cos43°sin 47°)

= sin 43° cos(90° — 43%) + cos 43 sin(90° — 43°)

= sin 43%sin 43°

+ cos 43% cos 43° [ cos(90° — 8) = sin 8 and sin(90° — O) = cos 6]

=sin? 43°% + cos? 43°

=1
. sec70°sin20°+cos20°cosec70° =?
(a)0 (b)1
(c)-1 (d)2
Answer: (d) 2
Sol:
We have:

Sec70° sin 20° + cos 20° cosec 70°

__sin20°  cos20°

" cos 700 sin 700
sin20? cos 20°

 c0s(909—20°) ' sin(90°—200)
_sin20°  cos20°
sin20% ~ cos20°

[ cos(90° — 8) = sin 6 and sin(90° — B) = cos 6]
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=1+1

=2

OR

Sec 70° sin 20° + cos 20° cosec 70°

= cosec(90% — 70°) sin 20° + cos 20° sec(90° — 70°)
= cosec 20° sin 20° + cos 20° sec 20°

1 . 1
—— X sin 20 + cos 20°x -
sin20 cos20

=1+1
=2

9. If sin34=cos(A4—-10°)and 3Ais acute then £4 ="

(a) 35° (b) 25°
(c) 20° (d)45°
Answer: (b) 25°

Sol:

We have:

[sin3A4 = cos(A — 10°)]
=> c0s(90° — 34) = cos(4 — 10°) [~ sin® = cos(90° — 6)]
=>90°-34=4-10°
=>—44 = -100
100

=>4="2
4

=> A =25°

10. If sec4A4=cosec(A—10°)and 44 1s acute then £4 =7

(a) 20° (b) 30°
(c) 30° (d)50°
Answer: (a) 20°
Sol:

We have,

Sec4A = cosec(A —109)

= cosec (90° — 4A4) = cosec(A — 10°)
Comparing both sides, we get

90° —44A=A4-10°

=4A+ A =90°+10°

= 54 = 100°

100°
5

= A=
~A=20°
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11. If A and B are acute angles such that sin A = cos B then (A +B) =?

12.

13.

14.

(a) 45° (b) 60°
(c) 90° (d) 180°
Answer: (c) 90°

If cos(er+ ) =0then sin(a—f)="?
(a) sinax (b)cos

(c) sin2a (d) cos2p
Answer: (d) cos2p

Sol:

We have:

cos(a+p£)=0

=> cos(a + ) = cos 90°

=> a+f =90°

= a=90"-p8 ..(i)

Now, sin(a — )

=sin[(90° — B) — ] [Using (1)]
=sin(90° — 2p)

=cos2f  [-'sin(90° — @) = cos O]

sin(45°+6)—cos(45°-6)=?
(a) 2siné (b) 2cosé
(c)0 (d)1
Answer: (c) 0

Sol:

We have:

[sin(45° + 0) — cos(45° — 0)]
=[sin{90° — (45° — 8)} — cos(45° — )]
=[cos(45° — 8) — cos(45° — 6)] [~ sin(90° — B) = cos O]
=0

sec’ 10°—cot? 80° =7
(a) 1 (b)0
.3 1
2 d) =
(c) > (d) >
Answer: (a) 1
Sol:

We have: (sin 79° cos 11° + cos 79 sin 11°)
=5in 79° cos(90? — 79°) + cos 79° sin(90° — 79°)
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= sin 79° sin 79° + cos 79° cos 79°[: cos(90° — #) = sin 8 and sin(90° — 0) =
cos 6]

=sin®79° + cos? 79°

=1

15. cosec’ 57°—tan” 33°="?

(a)0 (b)1
(c)-1 (d)2
Answer: (b) 1

Sol:

We have:

cosec’57° —tan? 33°
( )

= [cosec?(90° — 33°) — tan? 337]
= (sec?33% — tan? 33%) [~ cosec(90° — 0) = secH]
=1 [ sec? —tan? 6 = 1]

2tan’ 30°sec” 52°sin” 38°

16. = - =7

cosec”70° —tan~ 20°

_ 1

2 —

(@ (b) 3
L2 3

= d) =

(c) 3 (d) ]

Answer: (c) %

Sol:
We have:

[2 tan? 300 sec? 520 sin? 380
cosec270%—tan? 20° ]

_ V3
{cos ec?(90%9-209)}-tan? 20°

- 2
2><(i) sec? 52°{sin2(90°—52°)}‘

3" secZ220%—tan220°

[~ sin(90° — 8) = cos 6 and cosec(90° — 6) = sec O]

[2  sec?520.cos252° ]

ng% [ sec? 6 —tan? 6 = 1]
_2
3
(sin®22°+sin® 68°) _
- +sin’ 63°+¢0s63°sin27° + = ?
(cos® 22°+cos’ 680)
(a) 0 ) 1

()2 (d)3
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Answer: (c) 2
Sol:

We have:

[SinZ 22°%+sin? 68°
| cos222%+cos2 68
[sin? 229+sin?(90°-22°)

= + sin® 63° + cos 63°{sin(90° — 63°)}

| c0s2(900-689)+cos2 68°

+ sin? 63° + cos 63° sin 270]

Mol 2 0 2 0
= [ 2 4 sin® 63° + cos 63° cos 63°] [ sin(90° — 0))

| sin? 689+cos? 680

= cos 0 and cos(90° — 8) = sin 0]

= %+ sin? 63° + cos? 630] [ sin? 0 + cos? 6 = 1]
=1+1=2

cot(90°—8).sin(90°—6) . cot 40°

18. : —(cos? 20°+cos® 70°) = ?
sin @ tan 50°
(@) 0 (b)1
(c)-1 (d)none of these
Answer: (b)l
Sol:
We have:
l""t(g"o_fi)r'f;“(g"o_g) OO — (c0s220° + cos? 700)]

tanf.cosf  cot(90°-50°)

=[ — {c0s?(90° — 70°) + cos?70°}] [~ cot(90° — ) =

sin@ tan50°
tan @ and sin(90° — @) = cos @]
sin 6
_ tans0® . . 59 2 700 . 0 _p) — i
=55 T nso (sin® 70° + cos? 70°)] [+ cos(90° — @) = sin 0]
__ (sin@
~ \sin® +1- 1)
=14+1-1=1
19 cos38°cosec52° .
" tan18°tan35°tan 60°tan 72°tan 55°
. 1
(a) V3 (b) 5
o1 : 2
(©) —= (d) —=

NG

Answer: (c) 1

B

NG}
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Sol:
We have:
[ Cos38% cosecs2?
tan 182 tan 359 tan 609 tan 720 tan 55°

cos 38° cos ec(90°—38°)

]

6) = cot ]

cos38° sec3g°

sec3g0
1

-t 0 0
| ot s0gr550 V3 cot180 cot3s

x sec 380 l

@l

20. If 2sin26 = /3 then 6 =2

(a)30° (b)45°
(c) 60° (d) 90°
Answer: (a)30°
Sol:

2sin26 =+/3

=sin 260 = ? = sin 60°
=>sin 26 = sin 60°
=260 = 60°

=60 = 30°

21.1If 2cos36 =1then 6 ="?
(a) 10° (b) 15°
(c) 20° (d) 30°
Answer: (c) 20°
Sol:
2cos360=1

1
= cos 36 =3

" |tan 180 tan 359x/3x cot 18° cot 350

| tan 189 tan 359 %3 x tan(909-189) tan(90°—35%)

] [ cosec(90° — 8) = sec § and tan(90° —

= cos 360 = cos 60° [ cos 60° = %]

= 30 = 60°
:9:%‘“’:20“

22.If /3tan26 -3 =0then 6 =2
(a) 15° (b) 30°
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(c) 45° (d) 60°
Answer: (b) 30°
Sol:

V3tan260 —3=0

= V3tan26 =3

3
= tan 20 = N

= tan 260 = /3 [ tan 60° = \/§]

= tan 26 = tan 60°
= 260 = 60°
= 6 = 30°

23. If tanx =3cot x then x=?
(a) 45° (b) 60°
(c) 30° (d) 15°
Answer: (b) 60°
Sol:

Tanx = 3 cotx
tanx

cotx
= tan’x = 3 [ cotx =

= tan x = V3 = tan 60°
= x = 60°

tan x]

24. If xtan45°cos60° = sin 60° then x=?

. o1
(a)1 (b) 3
o1 .
— d) V3
© 7 (d) V3
Answer: (a) 1
Sol:

x tan 45° cos 60° = sin 60° cot 60°
= (3)=(3) ()

=x(3)=6)

=x=1

25. If ran® 45° —cos® 30° = xsin 45° cos 45° then x=?

(a)2 (b) -2
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. 1
c) — d) —
() > (d) 5
Answer: (c) %
Sol:
(tan? 45° — cos? 30%) = x sin 45° cos 45°
— = (tan? 45%—cos? 307)
X = 5in 450 cos 450

) |(1)2—(“§)2|

=<x2=-
26. sec’ 60°—1="?

(a) 2 (b)3
(c)4 (d)o
Answer: (b) 3
Sol:

Sec?60° —1

=22 -1

=4-1

=3

27. (cosO°+ sin30°+sin45°)(sin 90° + cos 60° — cos 45°) =?

.5 .5
(a)g (b)g
.3 T
(C)g (d)Z

Answer: (d) %

Sol:

(cos 0° + sin 30° + sin 45°)(sin 90° + cos 60° — cos 45°)
1

“(1+3+5) (1+3-5)
-G+5)G-5)

O°-@1-0-0-69-;

|
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28. sin” 30°+4cot” 45°—sec” 60° =?

: o]
(2)0 (®) 7
(c)4 (d) 1

Answer: (b) i

Sol:
(Sin? 30° + 4 cot? 45° — sec? 60°)

- +x - 27

(1 _a)=1
- (4 +4 4) T4
29. 3cos” 60°+2cot> 30°—5sin” 45° =2
13 .17
a) — b) —
(a) c (b) 2
(c)1 (d) 4

Answer: (b) %

Sol:
(3 cos? 60° + 2 cot” 30° — 5sin? 459)

_ [3>< G)Z +2x(V3)” - 5x (V,%)Z]

3 5

G+6-3
_ 3424-10 _ 17
4 T4

30. cos’30°cos” 45°+4sec’ 60°+ %cos2 90°—2tan’ 60°=2?

13 75
a) — b) —
(a) g (b) 3
81 83
c) — d) —
(c) 2 (d) 2
Answer: (d) %

Sol:
(cos?30° cos? 45° + 4 sec? 60° +§cos2 90° — 2 tan? 60°)

_ [(?)2 X (V%)Z +4x(2)? +2x(0)? — ZX(@)Z]
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() 16-

o
_ 3+80 — ﬁ
8 8

31. If cosecé’:\/l_o then sec6 =7

(a) = R
o 3
. 1 : 2
(¢) = (d) —=
J10 J10
Answer: (b) @
Sol:
Let us first draw a right AABC right angled at B and £A = 6.
. . _ 1 _ i
Given: cosec 8 = V10, butsinf = osec0 = 75
. __ Perpendicular __ BC
Also, sing = Hypotenuse  AC
So, =L
*AC ~ W10

Thus, BC =k and AC =10k

C

Jok k

0

.

A B
Using Pythagoras theorem 1n triangle ABC, we have:
AC? = AB* + BC?
= AB? = AC? — BC?
— AB? = (VIOk) = (k)?

= AB? = 9k?
= AB = 3k
- socq A€ _ YOk _ 10
CSeCU = T T T 3
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32.If tan@ = % then cosecd =?

17 . 8
(a) g (b) ﬁ
17 15
(c) 15 (d) Tl

17
Answer: (a) —

Sol:
Let us first draw a right AABC right angled at B and £A = 6.
Give: tan 0 = E, buttan@ = BC
5 AB
BC 8
80, 5=

Thus, BC = 8k and AB = 15k

C

.

A 15k B

Using Pythagoras theorem in triangle ABC, we have:
AC? = AB* + BC?

= AC? = (15k)? + (8k)?

= AC? = 289k?

= AC =17k

AC 17k 17
ncosec =—=—=—
EBC 8k 8

33.If 51116':é then cos@ =?

a
. b _ b’ —a’
(@) —— (b) ——
b* —a’* b
. b
(©) —— (d) =
b* —a’* a
b2 o 2
Answer: (b) N2~

b
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Sol:
Let us first draw a right AABC right angled at B and 24 = 6.
Given: sin@ = E, butsin@ = B¢
b AC
AC b

Thus, BC = ak and AC =bk

Using Pythagoras theorem 1n triangle ABC, we have:
AC? = AB? + BC?

= AB? = AC? - B(C?

= AB? = (bk)? — (ak)?

= AB? = (b? — a®)k?

= AB = (/b2 —a?®)k

AB _ Vb?—a’k _ Vb?-a?

S Ccosf =—
AC bk b

34.1f tan @ = </3 then sec@ =2

) 3
(a) N (b) >
! .
(©) 5 (d)2
Answer: (d) 2
Sol:

Let us first draw a right AABC right angled at B and £A = 6.
Give: tan8 = /3
But tan = 2=
AB
So, Z& = v3

AB T 1

Thus, BC =+/3k and AB = k
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J —

A k B

Using Pythagoras theorem, we get:
AC? = AB* + BC?
= AC? = (V3k)” + (k)?

= AC? = 4k?

= AC = 2k
secgoAC_2k_2
SSeCU = Tk T 1

35.If Secézgthen sin@="?

7 .24

L b) =22

(a) Y (b) -
(c) —ji (d) none of these

24
Answer: (¢c) —
25

Sol:

Let us first draw a right AABC right angled at B and £A = 6.

) 25
Given secd = —

1 AEB 7
But cos 8 = o0 = ac = 35

Thus, AC = 25k and AB = 7k

C

o

A 7k B

Using Pythagoras theorem, we get:
AC? = AB* + BC?

= BC? = AC?* — AB?

= BC? = (25k)? — (7k)?

= BC? = 576k?
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= BC = 24k
BC _ 24k _ 24

~sin@ =-m=-o =72

36.If sin@ :% then cot@=?

L1 -
() = (b) \3
NE)
. V3 .
() V3 d) 1
2
Answer: (b) \/§
Sol:
i np =1 g — BC
Given:sinf = > butsinf = c
BC 1
S50,2c =2
Thus, BC =k and AC =2k
/
/
"Yff'/ k
//
/ /j B

Using Pythagoras theorem in triangle ABC, we have:
AC? = AB? + BC?

AB? = AC? - BC?

AB? = (2k)? — (k)?

AB? = 3k?

AB =13k

c
So,tanf = B~
AB

k.
V3k

1
..Cote—m— \/§

-1

G
4

37.1f cos@ = gthen tan ="

(b)

(d)

Wl W |

Answer: (a) %
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Sol:
: 4 AB
Since cos @ = - but cosd = —
5 AC
AEB 4
So,—=-
>AC T s

Thus, AB =4k and AC = 5k

c

] —

s i
A £k B

Using Pythagoras theorem in triangle ABC, we have:
AC? = AB? + BC?

= B(C? = AC? — AB?

= B(C? = (5k)? — (4K)?

= B(C? = 9k?

= BC=3k

~tan @ ::-I—?£ ::E
AB 4

38. If 3x =cosecl and izccot:f»’then [xz— 12]:‘?

X X
. o1
(@) — (b) s
o1
(d) 5
Answer: (c) %

Sol:

Given: 3X = cosec Qand% = cot@

cotf
3

cosect

Also,we can deduce that x =

1
and - =
X

So, substituting the values of x and % in the given expression, we get:

3 (- ) =3 (=0 - (22)
-3 (=222 - (2£9))

:% (cosec?d — cot? 9)
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[By using the identity: (cos ec?8 — cot? § = 1)]

I
W=

39.If 2x= SeCAﬂP?dg =tan 4 then 2{3{2 —i] =?
X

2

X
1 1
(a) 5 (b) Z
© + d) =
8 16

Answer: (a) %

Sol:

Given:2x = secA and% =tan4

secA __ tanA

1
and - =
X 2

Also,we can deduce that x =

So, substituting the values of x andj—lc in the given expression,we get:
2 (2 -2) 22((F) - (5Y)
-2 (=) ~(=59))

= % (sec? A — tan? A)

[By using the identity: (sec’6 —tan’6 = 1)

b=

40. If tan @ = %then (sint9+cost9) =92

7 7
7 5
(c) 5 (d)?

Answer: (c) %

Sol:

Let us first draw a right AABC right angled at B and £A = 6.
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4 BC
Tanf === —
3 AB

So, AB =3k and BC =4k

C

4k

I_

A 3k B
Using Pythagoras theorem, we get:
AC? = AB? + BC?
= AC? = (3k)? + (4k)?
= AC? = 25k?
= AC = 5k
4

. BC
Thus, sinf = — = -
AC s

AEB 3
And cos@ =— ==
AC 5

~ (sin@ + cos @) = (§+§) :E

41.If (tan6’+cott9):5 then (tan29+cot29):?

(a) 27 (b) 25
(c)24 (d)23
Answer: (d) 23

Sol:

We have (tan 8 + cot8) =5

Squaring both sides, we get:

(Tan @ + cot)? = 52

= tan® 6 + cot? § + 2tan 6 cotd = 25

= tan’6 + cot’ 0 + 2 = 25 [ tan 6 :;]
cot@
= tan?6 + cot?0 = 25 -2 =23

42.If (C059+ sec 6’) :% then (u‘.:os2 6 +sec’ 49) =7

L 21 17

.29 .33
(c) o (d) n
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Answer: (b) —

Sol:
We have (cos 6 + secf) =

Squaring both sides, we get:
s 2
(Cos @ + sech)? = (—)

2
=>c052|9+se(:2|9+29——

=>c052|9+se(:2|9+2—2— [ = ]
4 cos@
= cos? 0 + sec? 6 :24—5—2 U
1 (cos ec’d +sec’ 9)
43.If tan@ =—= then 5 —£=7
7 (cosec 6 +sec” 9)
=2 =3
a)— b) —
(a) 3 (b) J
.2 3
c) — d) -
(c) 3 (d) 7
3
Answer: (d) y
Sol:
_ cosec?6—sec g
cosec?6+sec? g
sin? 0(—55——5) . . .
=——sin@ cos"0.  [Multipying the numerator and denominator by sin? 6]
sin? B(sz 9+c052 9)
_ 1-tan? @
1+tam2 2}

_1_‘?_2 3
7=S5=
= 8 4
1+7

(7sin6—3cos8)

44.1f 7tan& =4 then —— =9
(73m9+30059)

o1 5

2z b) =

(a) 7 (b) -
-3 5

_ d _

(c) - (d) "

Answer: (a) —

Sol:
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7tanf@ =4

Now, dividing the numerator and denomintor of the given expression by cos 6,
We get:

1
cosé

T -
osd (7sin6+3 cos @)

(7sinf—-3 cos @)

__ 7tan6f-3

~ 7tanf+3
=22 [ 7tang = 4]

4+3
1

7

(5sin6+3cos ) .

(5sin@—3cos0)

45, If 3cot @ = 4 then

1 .
(a) 3 (b)3
© = (@9
9
Answer: (d) 9
Sol:
We have (5sinf+3cos@)

(5sinf—3cosH)
Dividing the numerator and denominator of the given expression by sin 8, we get:
1 .
m{s sin@+3 cosf)
L(S sin@-3cosf)

sin@
__ 5+3cotd
_5—3c0t9
=22=9  [+3coth =4]
46.1F tan = % then (2SO —bC0SO) _,
(asint9+bcost9)
_ (a2+b2) _ (az—bz)
A ) by "/
@ (@) O @)
. a’ i a2
4 d) ——
O @) O
A . b (a.?_bZ)
nswer.( ) (asz)

Sol:
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We have tan§ = %

Now, dividing the numerator and denominator of the given expression by cos 8
We get:

asinf—bcosH

asinf+bcosf

1

_ cos@
i

cos 8

2
(asinf8-bcos@) __atanf-b _ %—b _ a?-p?

(asin@+bcosf) atanf+b %H} ~ a?+b?

47.1f sin 4 +sin” 4 =1then cos® 4+cos® 4=2

1 .
(a) 5 (b) 1
(c)2 (d)3
Answer: (b) 1

Sol:
SinA +sin?A=1
=>sinA=1-sin’4
=>sinAd=cos?’A (~1-—sin?A4)
=>sin? A = cos*4 (Squaring both sides)
=>1—cos’A=cos*A
=> cos*A+cos?A=1

48. If cos A+cos’ A=1then sin® A+sin* 4=7?

(a)1 (b)2
(c)4 (d)3
Answer: (a) 1

Sol:

cosA+cos?A=1

=>cosA=1—cos?A

=>cosA =sin?A  (~ 1—cos? A = sin?)
=> cos? A =sin*A  (Aquaring both sides)
=>1—sin?A4 =sin*A

=>sin*A +sin?A =1

J1-sin 4 s

49.
J1+sin 4
(a) sec A+tan 4 (b) secA—tan 4
(c) sec Atan 4 (d) none of these

Answer: (b) secA—tan 4
Sol:
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1-sin4
1+sin4

(1—sin4)

__ |(1—sinA)
_J (1+sin4) X

_ (1—sin4)
V1-sinZ A4
_(1+sin4)
VecosZ A
_(1-sinA)
cosA

(1—sin4)

1 sin A

cosA

cosA

=secA —tan4

Vi+cosd

50, ———

J1—cos 4 o

(a) cossec A—cot 4
(c) cosec Acot A
Answer: (b) cossec 4+cot A4

Sol:

1-cosA
1+cosA

(1—cos 4)

__ |(1—cos 4)
_J(l—i-cos A) X

(1-cos4)

1-cosZ A

:J(l—cos A)(1—cosA)

_1-cosA

VsinZ 4

_1-cosA

sinA

1 cos A

sinA

sinA

=cosecA — cotA

a

Given:tan @ = 5

[Multiplying the denominator and numerator by (1 — sin A)]

(b) cossec 4+cot A
(d) none of these

[Multiplying the numerator and denominator by (1 — cos A)]

S1.1f tan @ = & then (S50 +5in0)
b (cos&—siné’)
. a+b . a+b
b
(a) ) (b) b
b+a . b-a
d
© % a @
Answer: (c) bra
Sol:
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(cosB+sin @)
Now, (cos 8—sin 8)
= EJ:ZE g; [Dividing the numerator and denominator by cos 6]

52. (cos ec@ —cot 6’)2 =?
. 1+cosé@ .

(b)

l-cosé@
. 1+sin@
c

1-sin@

Answer: (b) L=coso

l+cosé@

Sol:
(cosec 8 — cotB)?

_ 1 cos 8\ 2
- (sinB - sinﬂ)
__ {1-cosf 2
_( siné )
__ (1—cos6)?
" (1—cos? )

(1-cos 8)?

- (1+cosB)(1—cos )
__ (1—cos®)

~ (1+cos6)

53. (secA+tan A)(1-sin4) =2

l-cosé@

l+cosé@

(d) none of these

(a) sinA4 (b) cos 4
(c) sec 4 (d) cosecA4

Answer: (b) cos 4
Sol:

(secA +tanA)(1 —sinA4)

(5 +222) (1 - sin4)

o cos A
1+sin .
B cos A )(1 B SIHA)
1-sin® 4
cos A )
_[cos?A
_( cosA )

=cos A




