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Question 1:
Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.
#. Answer 1:

(i). sin A
= +/sin? 4
1 . 1
= = [ sin4d = ]
cosecc A cosec A

» cosec’ A =1+ cot? A]

1+cot? A

[y
=
~

Vi+cotZ A

(ii). cos A
= ./ cos?

/ A
=+v1—sin?A [+ cos? A =1—sin?A]
1

= [1-—— [ sina =
cosec< A

cosec A]

1
1+cot? A

= 1

[** cosec? A = 1 + cot? A]

B 1+C0t2A—1_ cotA
| 1+cot?A  VI+cotZA

(iii). tan A = — [ tan A = — ]
cotA cot A

Question 2:
Write all the other trigonometric ratios of ZA in terms of sec A.

#. Answer 2:

(i). sinA
= Vsin? A
=+1—cos?A [+ sin? A = 1 — cos? 4]
1

- 1_sec"’A [ COSA_secA]
_ fsectd=1 osec®Ad—1

sec2A secA
(ii). cos 4
cosA = [ cosA = — ]

sec A sec A

(iii). tanA = Vtan? A
=+sec24—1 [ sec?A=1+tan? 4]
(iv). cosecA = Vcosec? A
=+v1+cot?A [ cosec? A =1 + cot? A]
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[ cotd = . ]
tan A

[+ sec?A =1+ tan? A]

=

= |1+

tan? A

1
sec? A-1

= |1+

sec24A—-1+1 B secA
sec2A—1  secPA—1

<_____

.cotA =+cot2A4
- [ cotd = ;]

nZA tan A

1

T [+ sec? A =1+ tan? 4]
1

T Vsecza-1

~

v

N

ot
2

Question 3:
Evaluate:

.~ sin?63°+sin?27°
OF cos? 17°+cos? 73°
€. Answer 3:

.y sin?63°+sin?® 27°
(1)' 2 o 2 o
c0s“17°+cos< 73

__ sin? 63°+c0s%(90°-27°) [

" cos? 17°+sin2(90°-73°)

(ii). sin 25° cos 65° + cos 25° sin 65°

» c0s(90° — 0) = sinf and sin(90° — @) = cos B

_ sin? 63°+cos? 63° _1
cos? 17°+sin2 17° 1

(ii). sin 25° cos 65° 4 cos 25° sin 65°

= c05(90° — 25°) cos 65° + sin(90° — 25°) sin 65° = cos 65° cos 65° + sin 65° sin 65°

= c0s? 65° + sin? 65° = 1 [ sin?0 + cos? @ = 1]

=4 [ sin? 0 + cos? @ = 1]

Question 4:
Choose the correct option. Justify your choice.
(i). 9sec? A — 9tan?B =

(A) 1 (B)9 (C)8 (D) 0

(ii). (1 + tan @ + sec@)(1 + cot & — cosech) =

(A)0 (B)1 (C) 2 ()—4
(iii). (secA + tan A)(1 —sin A) =

(A) secA (B)sin A (C) cosec A (D) cos 4
.21

(A) sec? A (B) —1 (C) cot?A (D) tan?A
£. Answer 4:

(i). 9sec? A — 9tan?B

Given that: 9sec? A — 9tan®B

=9(sec? A —tan?B) =9(1) =9 [ sec? A— tan®B = 1]
Hence, the option (B) is correct.
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(ii). (1 + tan @ + sec8)(1 + cot @ — cosec )
Given that: (1 +tané + sec8)(1 + cotf — cosech)

=1+ cotf —cosec 8 + tanf + tan B cot & — tan @ cosec 8 + sec O + sec cot & — sec 8 cosec 6

_ cos @ 1 +sin9+ Sinﬂx 1 4 1 3 1 ><a:osﬁ' 1 « 1 [ tan 8 cotd = 1]
- sin@ sinf cos@ cosO sin@ cos@ cos@® sinf cosf sin@ - RIREE=
_ cos @ 1 +sin9+1 1 " 1 4 1 1

N sinf@ sinf cos@ cos@ cosf sinfB sinfBcost

_1+c059+sin9+ 1

- sinf cos@ sinf cos 0

_ cos @ sin @ 1 _ cos? @+sin? 6—1

=2 + sin @ cosﬂ_sinﬂcasﬁ =2 + sin Bcos @

- 1-1 iy 2 oo P

—2+Smewsg [+ cos® 6 +sin“6 = 1]

=24+0=2

Hence, the option (C) is correct.

(iii). (secA + tan A)(1 — sin A)
Given that: (secA + tan A)(1 — sin A)

( 1 +sinA) (1— sinA) (1+sinA) (e 1—sin?A cos?A p
—_ — sin = | — — sin = = = CO0S
cosA cosA cos A cos A cos A
Hence, the option (D) is correct.
. 1+tan®A
Bv). 1+cot?A
2
Given that; =44
1+cot?A
sec? A
= — [ cosec?A=1+cot?A, sec?A=1+tan’?4]
cosec< A
1
(COSZ A) 1 sin® A

= = X = tan’ A
( 1 ) cos’ A
sin® A

Hence, the option (D) is correct.

Question 5:
Prove the following identities, where the angles involved are acute angles for which the expressions

are defined.
1—cos@ cos A 1+sinA

(i). (coscec 8 — cot9)? = (ii). ——+ = 2secA
1+cos @ 1+sinA cos,g
tan @ cot@ 3 1+secA sin“ A
(iii). = + e 1 + sec @ cosect (iv). TR W

cos A—sin A+1

_ . . . 24 — 2

(v). TR cosecA + cotA, using the identity cosec*4 =1+ cot* A4
. 1+sinA ... sinf-2sin3@

[Vl]. m =secA+tand [Vll]. m = tan#

viii). (sin A + cosec A)? + (cos A + sec A)* =7 +tan? A + cot? A

(viii). (

1
tan A+cotA

)2 = tan*4

2 -
(ix). (cosec A — sin A)(sec A — cos A) = A (1 i

"1+cot24  \1-cota

(x)
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#. Answer 5:

(i). (coscec 8 — cot8)? =
LHS = (coscec 8 — cot8)?
( 1  cos 9)2 3 (1 — oS 9)2 _ (1 —cos6)?

1—cosf
1+cosf@

sinf sinf sin @ sinZ @
(1-cos 8)? 5

= — «+ sin?68 = 1 —cos? @
1-cos2 @ [ ]
1-cos8)(1—cos @ 1-cos@

_( )( ) _ —
(1-cos@)(1+cosf)  1+cosf

o cos A 1+sinA _
(“)' 1+sinA + cos A = 2secA
LHS = cos A 1+sinA

1+sin 4 cos A
cos?A+ (1 +sinA)?> cos?A+1+sin?A+ 2sinA
- (1+sinA)cosA - (1+sinA)cosA
_ 1+1+2sinA
- (1+sinAd)cos A
2+ 2sinA
- (1+sinA)cosA

2(1+sin A)
(1+sinA)cos A cos A

[ sin?A + cos? A = 1]

= 2secA = RHS

tan @ to
(iii). an " — 1+ sec6 cosech
1-cotéd 1-tané
LHS = tan @ cot®
1-coté 1-tané
sin @ cos@
e cos @ sin @ = __sind __cos@
| q_cosb t _siné [ tane_cosﬁ’ cotd = sin8
sin @ cosf
sinf ] cos @ i "
_ cos @ sin@ _ sin“ @ . cos“ @
sinf — cos 6 cosf —sinf |  cosfA(sinfd —cosh) sinB(cosf — sin B)
sin@ - cos @
sin? 6 cos? @

= [+ (cos@ —sinB) = —(sin @ — cos 6)]

cosO(sinf—cos @) B sin #(sin@—cos 0)

sin® 8 — cos® @

~ CosOsin0 (sin@ — cos @)

__ (sinf@—cos#)(sin? B+cos? 6+cos O sin @)
- cos @ sin 8 (sin 8—cos #)

[+ a® = b3 = (a—b)(a? + b% + ab)]

__ (14+cosBsind)
T cos@sind

[ sin?8 + cos? 6 = 1]
cosfsind

=c0595in9+c0585in9
= secO cosecH + 1 = RHS
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1+secA _ sin®A

- 1-cosA

[IV]. secA

LHS = 1+secA

secA

1
- 1+cos A
= 1
cos A

cosA+1
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[ secA =

COSA

1+cosA_ 1—cosA 1—cos?A

1 1
cos A

_ sin?4
o 1-cos A
= RHS

cos A-sinA+1
V)

cos A+sinA-1
LHS

__ cosA-sinA+1
cosA+sinA-1
cotA-1+cosecA

cotA+1—cosecA
cotA + cosecA — (1)

cotA+ 1 — cosecA

__ cotA+cosec A—(cosec? A—cot? 4)

W_l-l-COSA_

1 X1 cosd 1= cosA

[+ 1—cos?A =sin?A]

= cosecA + cot4

[Dividing Numerator and Denominator by sin A]

cotA+1—cosecd

_ (cotA + cosecA) — (cosec A + cot A)(cosecA — cotA)  (cotA + cosecA)(1 — cosecA + cotA)

[ cosec?A —cot?’A =1]

cotA+ 1 — cosecd

= cotA + cosecA = RHS
x 1+sinA
(vi). e secA+tan4
1+sinA
LHS = 1-sinA

_ 1+sinA 1+sind

= X
\/1— sind 1+ sind

(1+sin A)2
cos?2 A

_1+sinA_ 1

_ |1 +sin4)?
| 1— sin?4

[+ 1—sin? 4 = cos? 4]

sin A4

cos A cos A
=secA + tan A = RHS

sin@-2sin3 @
2 cos?A—cos B
sinf-2sin® @
LHS = 2cos3f8—cosd
sinf (1 —2sin?0)
" cosO(2cos?26—1)

(vii). = tan @

cos A
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__ sinf(1-2sin?0) o -
" cos@[2(1-sin2 0)-1] [+ cos?2@ =1 —sin?6]
sinf (1—2sin?8) _ siné (1-25sin2 @)

T c0s0(2—2cos28—1) cosB(1—2sin28)

=H _eh® = RHES

cos @

(viii). (sin 4 + cosec A)? + (cos A + sec A)> =7 + tan? A + cot? A
LHS = (sinA + cosec A)? + (cos A + sec A)?
=sin? A + cosec? A + 2sin A cosec A + cos* A + sec? A+ 2 cos A sec A
= (sin? A + cos? A) + cosec? A + 2 + sec? A + 2
[+ cosAsecA=1, sinA cosec A =1]

=1+ +cot?A)+2+ (1 +tan?A4) + 2 [+ cosec’A =1+ cot? A4, sec’A=1+tan’A]
=7 +tan? A + cot? A = RHS

1
tan A+cotA

(ix). (cosec A —sin A)(sec A — cos A) =

LHS = (cosec A — sinA)(sec A — cos A)
1 _ 1 1 —sin? A\ /1 —cos? A cos? A\ [sin? A

- (M_SIDA) (cosA B COSA) - ( sin4 )( cos A ) - ( sin 4 ) (cosA)

=sinAcos A o (i3

1

=RHS=——
tan A+cot4
_ 1 B 1 p 1
- (sinA cosA) " (sin2 A + cos?2 A\ ( 1 )
cosA ' sind cos Asin A cosAsinA
=cosAsinA - (1)
From the equation (i) and (ii), we get, LHS = RHS
1+tan?4 _ (1-tanA\® _ 2
[X]. 1+cot2a (1—c0tA) = tan"4
1+tan? A
LHS = 1+cot? A
sec? A
= — [+ cosec?’A=1+cot?A, sec?’A=1+tan?A]
cosec- A
( 12 ) 1 sinzA 2
cos“ A/ — - -
= = X = tan“ A = RHS
1 cos? A 1
sin® A
1-tan A4\ 2
Now, (1—c0tA)
,_sind 2 /cosA —sind\? , _ .
cosA| _[__cosA | _ (cosA —8IA4 y sinA )
_cosA sind —cos A cos A sinA —cos A
sin A sin 4
o . 2 W
- (_ sinA—cos4A X — sinA ) - (_ smA) —tan® 4 = RHS
COS A sinA—cos A Ccos A

www.tiwariacademy.in
A Free web support in Education

6




