Chapter : 8. TRIGONOMETRIC

Exercise : 8A

Question: 1 A

Solution:

Consider the left — hand side:
L.H.S.= (1 - cos?0) = cosec?0
= (sin?0) x cosec?® (. sin?® + cos® 8 = 1)
=1

=R.H.5.

Hence, proved.

Question: 1 B

Solution:

Consider the left — hand side:

L.H.S. = (1 + cot?0) x sin® 6

I

= (cosec? B) x sin” B (" 1 + cot® O = cosec? 0)
=1

=R.H.5.

Hence, proved.

Question: Z A

Solution:

Consider the left - hand side:

L.H.S. = (sec?8 -1) x cot? 0

I

(tan?8) x cot?® (" 1 + tan? O = sec? )
=1

= R.H.5.

Hence, proved.

Question: 2 B

Solution:

Consider the left - hand side:

L.H.S. = (sec?8 - 1)(cosec?0-1)

I

1

= R.H.5.
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(tan®®) x cot?® (. 1 + tan® 8 = sec” B and 1 + cot® B = cosec? )



Hence, proved. -
Question: 2 C CLAssz4
Solution:

Consider the left — hand side:

L.H.S. = (1 - cos® 8) sec” @

= (sin%0) % (1/cos28@) (. sin28 + cos?20=1

=tan? @

=R.H.S5.

Hence, proved.

Question: 3 A

Solution:

Consider the left — hand side:

LHS. =sin®0 +——

1+tan’8

= (sin28) + (1/sec?0) ("1 + tan? 0 = sec? 0)
= (sin?0) + (cos?8) (*." sin? 0 + cos? 0 = 1)
=1

=R.H.5.

Hence, proved.

Question: 3 B

Solution:

Consider the left — hand side:

1
L.H.S. =

T1+tan® ' 1+ cot?8

= (1/sec?8) + (1/cosec? 8) (. 1 + tan? O = sec? 0 and 1 + tan? O = sec? 0)
= (cos? 8) + (sin?0) (. sin® O + cos® 8 = 1)

=1

=R.H.S.

Hence, proved.

Question: 4 A

Solution:

Consider the left - hand side:
L.H.S.=(1+cos0)(1 ~-cos0)(1 +cot20)

= (1 - cos? 8) x cosec? 0 (" 1 + cot® B = cosec? 8)

= (sin® 8) x cosec? @ (. sin?0 + cos% @ = 1)



=1 -
=RHS. CLASS24
Hence, proved.

Question: 4 B

Solution:

To prove: (cosec 8)(1 + cos 8)(cosec & — cot 8) = 1Proof:Consider the left — hand side:

(cosec 8) (1 + cos 8)(cosec B — cot B)= (cosec 8) (1 + cos 8)(cosec 8 — cot 8) = (cosec B + cosec
cos 8)(cosec 8 - cot B)since cosec B = 1/sin 8= (cosec 8) (1 + cos 8)(cosec B - cot 8)=

S sinfl
(cosec 8 - cot B) =(cosec B + cot B8)(cosec B - cot 8)

((.‘Ub‘( ¢ 6+ %)( cosec — cotf)  also cotf) = cost) So,= (cosec 8) (1 + cos @)

Use the formula (a + b)(a - b) = a? - b?

= (cosec 8) (1 + cos 8)(cosec O - cot B) =(cosec? O - cot? 0)

Since cosec? 6 - cot2 8 = 1= (cosec B) (1 + cos O)(cosec O — cot B) =1
= R.H.5.

Hence, proved.

Question: 5 A

Solution:

Consider the left - hand side:

L.H.S.=cot20 -

sin® @
_ cos=8 1
sin® 6 sin® @
N cos 8-1
sin® 8

=(-sin?8) xsin? 6 (. sin’0 + cos? 8 = 1)
=-1

=R.H.5.

Hence, proved.

Question: 5 B

Solution:

Consider the left — hand side:

1
L.HS. =tan20 - —

cos-8
_ sin? @ 1
cos>8 cos”@
__sin®8-1
cos?B

= (- cos?8) x cos® 8 (" sin?0 + cos? 6 = 1)

=_1



= R.H.5.
Hence, proved.
Question: 5 C
Solution:

Consider the left - hand side:

1
1 +cot?@

L.H.S.=cos20 +

=cos? 6+ (" 1 + cot? 8 = cosec? 8)

cosec” @
=cos? 8 + sin2 6
=( - cos® 0) x cos” 0 (. sin’0 + cos? 6 = 1)
=-1
=R.H.5.
Hence, proved.
Question: 6
Solution:

Consider the left — hand side:

i
1+sin@ 1-sin@

L.H.5. =

1-sinB+1+sin 6

1-sin 28

-

cos 28
=2 sec?B
=R.H.S5.
Hence, proved.
Question: 7 A
Solution:
Counsider the left — hand side:

L.H.S. =secO(1 - sin 0)(sec 0 + tan 0)

= ( L ) x (1 - sin 8) x(-—-l +-——-Sine)
cosf cosB cosB

= () @ -sinoy < (5F)

_ 1-sin g

cos 70

cos 2@

cos 28

=1
=R.H.S5.

Hence, proved.
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Question: 7 B

Solution: CLA5524

To prove: sin 8 (1 + tan 8) + cos 0 (1+ cot 8) = (sec O + cosec 8)Proof:Consider the left — hand
side:

LHS.=sin0 (1 +tanB)+cos0 (1+ cot0)

: in@ 5@
=sinB (1+£] + cos B [1+C‘_3
cos 0 5in ©

)

. cosB+sin® sinB8+ cosb
=s51n 8 — —

sin @

) + (cos 8) x (

cos®

= (cos B8 +sin 8)(§ne + NSB)

cos8 sin 8

(cos20 +sin®0)

cosBsin®

= (cos 0 + sin 9](
_ (cos O+ sin 9)
cos0sin @
1 1
= (st )
sin®  cosB

= cosec 8 +sec O

)We know cos20 + sin20 = 1

=R.H.5.
Hence, proved.
Question: 8 A
Solution:

Consider the left - hand side:

t=0
LHS. =14+ 2%
l+cosecB
cos” @
= 1 _suﬁ}i_
1+—
smme
— 1+ cos” 8 sin @

1+sinB  sin @

o
cos- 8

(1+5in 0)sin®

=1+

_ sin B+sin® B+ cos® @
sinB+sin® 0
sin B+41

" sin B(1+sin0}

1/sin @
=cosec O
=R.H.5.
Hence, proved.
Question: 8 B
Solution:

Consider the left - hand side:



LHS.=1 + 228

l+sec @

sin?@
=1+ _11:115:_19_

cos@

. a
sin” @ cosB

1+cos cos2B

=14 sin” @

{(1+cosB) cosB

cosB+ cos @+ sin” B

cosB+ cos”0

cosO+1

cos08(1+cos0)

1/cos©

sec B
=R.H.5.
Hence, proved.
Question: 9

Solution:

Consider the left — hand side:

L.H.S. =

cosec-6

( smzﬂ) cos8
1+——Ix
cos2@ /) sin@
1

sinz @

cos°B+sin* @ _ cosB

= e X ——— 2SI

2 -
ces- 0 sin @

sin @

cosB

tan 6

= R.H.S.
Hence, proved.
Question: 10

Solution:

Consider the left — hand side:

tan® @ cot @

L.H.5. =

sin?8 cos?@

= . [0s°8 1n2g
. sin® @ 1+mszﬁ
cos?0 si02 @

.o a
sin” 8 cos~ 8

1+sin®8 1+ cos®B

sin® 0+ sin® Bcos®B+cos”0+cosBsin® 0

_ (1+tan®0)cotB

1+tan®@ 1+cot®0

(1+ sin® B) (1+cos?0)

sinZ @ +sin? Bcos”B+cos B+cos Bsin® B

sin®0+sin® Bcos®B+cos’B+cos”Bsin’ B
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=1 -
=RHS. CLASS24
Hence, proved.

Question: 11

Solution:

Consider the left — hand side:

LHS. = sin @ 1+cosB

l+cosB sin B
Adding both the fractons, we get

sin® 8+1+cos°0+2cos @

sin8(1+cos8)

As sinZB + cos20 = 1, we have

1+142cos@

 sin B{1l+cosB)

2(1+cosB)

sin 8(1+cos8)
=2/sin 8
= Z2cosec B
= R.H.S5.
Hence, proved.

Question: 12

Prove :
Solution:
3 tan B cotf
Consider LLH.5. = ———— e
1-cot@ 1-tant
sin@ cos@

= €08 iy 1 _SiL
sin@ cosB

NP 2
sin® @ cos- @

- {sin 8—cos O)cos B (cos B—sin B)sin 8

_ 1 /.w.in!i‘) N mh"-’é‘)

n {sind — CUH’U)\ cosfl sl #

1 .( sin — cosp )

= (sflri‘:‘ — (.’OHH_)‘\ enssing

sin?B-cos%8

" (sin 8—cos 8)sinBcos @

sin E)—l:'t:}sﬂ}(si[l2 f+cos B+sin Beos a)

(sin B—cos B)sinBeos 8

_ 1+sin Bcos @
= sinBcos B
sinffocos#  windcosf

_ 1
T siud . cust!

=secBcosecB +1



= R.H.5.
Hence, proved.
Question: 13
Solution:

Consider the left - hand side:

cos? 8 sin? @
LH.S. =
1—tan@ sinB-cosf
cos? B sin? 0
L sin B—cos @
cosB
cos? 0 sin?@

cosB-sind cos B —sinB

_ cos?8-sin? 0

cos0—sin®

_ (cos0-sin 0) (cos:B+sin: B+sinf cosB8 ]

cosB-sinB

cos20 +sin? 0 + sin O cos B

1+ cos0Bsin0
=R.H.5.
Hence, proved.

Question: 14

Solution:
cosB sin 8 cosB sin- 6
|—tanA  rn<h_<inA  1—N°  cosB-sin®

cos®8 sin” 6

cosB0-sin 8 B cosB-sin@

cos 8-sin” B
cosB-sinB

{cos0-sind )(cosO+sin B}

- (cosB-sinB)

=cos0O+sinB
=R.H.S5.
Hence, proved.
Question: 15

Solution:

Consider L.H.S. = (1 + tanZ 8) (1 + cot? 8)

]

(sec2 B)(cosec? )

1 1

x
cos?B  sin® B

1 1

1-sin*8  sin?@
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1

CLASS24
=R.H.5.
Hence, proved.

Question: 16

Solution:

8 ;]
Consider L.H.S. = —2 cot

T (1+tanZ /)2 (1+cat? A1

5ing cos8
£os8 + sng

= (1+sm29]: (l+cus:9 2
cos®@ sin? @

sin @ cos8

- £os @ sin@

- (ros= 8+ sinZe\” (sin= g+cos2@\”
cos2 0 ) sin% @

s51me cas @8

(L'uslze)~ (smlzﬂ)

sinB® Y cosB )
=|-— x cos G)+ —Pdsingd
(cuse (sinB )

=sin O (cos? 0) + cos 0 (sin® 0)

=5in @ cos B (cos? B +sin? 0)

=sin B cos 8

= R.H.S.

Hence, proved.

Question: 17 A

Solution:

Consider L.H.5. = sin® 8 + cos® 0

= (sinZ 0)3 + (cos? 8)3

= (sin? 0 + cos? 0)( sin? O + cos? 0 - sin? 0 cos2 0)
[Using a3 + b3 = (a + b)(a? + b2 - ab)]
=( sin? 8 + cos? 8 - sin” B cos” a)

(.'sin2 @ + cos2 B =1)

]

[{(sin? 8 + cos? 8)2 — 2 sin? O cos? B) - sin? 0 cos2 0]

@+ b?)=(a+b)*>-2ab))

—

=[1 - 2 sin? 8 cos? 0 - sin? 0 cos? @]
=1-3sin?20 cos20

=R.H.5.

Hence, proved.

Question: 17 B

Prove each of the



Solution:

Consider L.H.S. = sin? 8 + cos* 0
= (sin2 8) + (cos? 8)2

=(sin2 8) + (1 —sinZ 8)2
=(sin20) + 1 +sin* 0 - 25in2 0
=1-sin? 0 + sin* O

=cos2 8 + sin* 6

=R.H.5.

Hence, proved.

Question: 17 C

Solution:

Consider L.H.S. = cosec? 0 — cosec? 0

= (cosec? 8)? — (cosec® 0)

= (1 + cot? 8)? — (cosec? 0)

=1+ cot? 0+ 2cot? 0 — (cosec? 0)

=1 +cot*0 + cot? 0 — (cosec? 0 - cot? 0)
=1+cot*8 +cot28 -1

=cot* 8 + cot20

= R.H.S.

Hence, proved.

Question: 18 A

Solution:

Consider L.H.§, = 1208

1 abanl O

sin?@

1

51n=8
o578

cos? 8- sin?@

~ ‘cos?B+sin?@
cos?@

_cofﬁ—smze

sin® B+ cos? 8
=cos?2 B - sin? @
= R.H.S.

Hence, proved.
Question: 18 B

Solution:
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Consider L.H.S. = L

cot?6-1

1 sin? 6
— cgr!: a

cos=8

sin?0

cosZ 8- sin*@

cos28-s51n?8
sin=@

2 .2 . =
cos“ 8- sin~ @ sin~ @

cos?0- sin?@  cos?@
=sin?2 8/ cos2 O
=tan? @
=R.H.S5.
Hence, proved.
Question: 19 A
Solution:

Consider L.H.S. = o=

camf 1

tan O(secB+1)+tanB(secB-1)

—tan®@

(secB - 1) (secB+1)

tan 8

ea~AL

tan B sec B+tanB+tan O secO-tan 0

sec”B-1

2tanBsecB

tan? @

2 secB
tan B

=[2/sin 8]

=2 cosecB
=R.H.S.

Hence, proved.
Question: 19 B
Solution:

cot B

[2 (1/cos B)]/[sin B fcos O]

cosecO+1

Consider L.H.S. =

cacacALl

_ cot®B+ (cosecB+1)*
T (cosecO+ 1) {cot8)

cotB+cosec’0+142 cosec @
(cosecO+ 1) (cotB)

cosec”B+cosec 0+ 2 cosec B

(cosecB+ 1) (cotB)

2cosec?0+2 cosecB

~ (cosec@+ 1) (cot®)

2 cosecB(cosec B+1)

(cosecB8+ 1)

~atd
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=2 cosec 8/cot B
=2(1/sin 8)/(cos 8/sin B)
=2/cos 8

=2secO

=R.H.S.

Hence, proved.
Question: 20 A
Solution:

_secB-1

Consider L.H.S. =

car AL

Multiply and divide by (sec© + 1):

_secB-1 secB+l
sec 0+1 secB+1

_ sec? -1

- (sec8+1)°

_ tan® @
- (1+secB®)=

sinZe
= _!:.Q,Siﬂ_.’
(1 +cosy
cos8

sin®@

T {1+cos@)2
cos* 8

__sin"@
(14cos8)?

= R.H.5.
Hence, proved.
Question: 20 B

Solution:

Consider L.H.S. =

car Bitanf

Multiply and divide by (sec @ + tan 0):

_ sec8-tanB  secB+tan@

" secO+tan® ~ secB+tan®

sec?0-tan® 0

- (sec8+tanB)>

1

( 1 sian2

cos0  cos@
1

= (1+5m8+2

cos> @

cos®0

= (1+sinB8)>
=R.H.5.

Hence, proved.

_ sec B-tanB
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Question: 21 A

Solution:

14sinB

1-sin8

Consider LLH.S. =

Multiply and divide by (1 + sin 0):

_ [l+sin® = l+sin@
1-sin® 1+sinB
— {1+sinB)=
1-sin? @
— [{+sin g)2
cos® 0

= (1 +sin 8)/cos 8

(1/cos0) + (sin 8/cos 8)
=secB+tan 0

=R.H.S5.

Hence, proved.
Question: 21 B

Solution:

Consider L.H.S. = ’ﬂ
1+cos8

Multiply and divide by (1 - cos 6):

_ [1-cosB % l1-cos@
l+cosB 1-cosB
_ [|{1-cos8)=
l-cos®B
_ [{l—cos8)*
sin? @

=(1-cos 8)/sin B
=(1/sin 8} - (cos 8/sin O)
= cosec® — cot O
=R.H.5.

Hence, proved.
Question: 21 C

Solution:

: 1+cos@ 1- 1]
Consider L.H.S. = {T + F
Al 1—-rnsfA 2 14rnsB

Multiply and divide by (1 + cos 8) in first part and (1 — cos 8] in the second part:
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l+cosB l+cosB 1-cosB 1-cosB
= X + x

1-cos@ l1+cosB l+cosO 1-cosB
_ [{1+cos©)® + (1-cos8)>

1-cos® @ 1-cos* @

= (1+cos9)> + (1-cosB)?
sin® @ sin?@

=[(1 + cos 8)/sin 8] + [[1 - cos 8)/sin 8]

=[(1/sinB8) + (cos 8/sin 8)] + [(1/sin 8) - (cos 8 /sin 8)]

= [cosec 8 + cot 8] + [cosec 8 - cot 8]
=2 cosec O

=R.H.5.

Hence, proved.

Question: 22

Solution:

Consider L.H.S. = cq;33+sip:i_ .9 cos*B-sin? @

Tl PRy o Py = P s |

Using identities (a® + b3) = (a + b)(a? + b2 —ab) and (a® = b®) = (a— b)(a2 + b2 + ab)

(cosB+sin B)(cos B+sin’ B-cosOsinB)

f (cosB-sinBlicos*B+sin” B+cosBsinb)

. LHLS. =

(cosB+sin &)

= (cos? 0 + sin® 0 — cos 0 sin 0) + (cos2 0 + sin? 0 + cos O sin 0)

= (1 - cos @ sin 8) + (1 + cos 0 sin 0)
=2

=R.H.S.

Hence, proved.

Question: 23

Solution:

sin 8 sin 8

Consider L.H.S. =

" (entB+casec B)  (entB4cosec @)

s5in@ sin @

= 2] - 2]
(':1}1?8 + Sl];ﬁ) (% N 51:1 B)

sin?@ sin?@
T 1+cosf cosfB-—1
sin?@ sin?@

z1+c.:)sl€?+1—c:n:tsl.'fa‘

L 26( 1 + 1 )
T T T cos0 " 1—cos0

o 23(1— cos@+1+ cosﬂ)
—sn 1 —cos?8
=sin?8 x ——= [As,sin? 8 + cos?H = 1]
sin® @
=2
=R.H.5.

Hence, proved.
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Question: 24 A -
solution: CLASS24

_ sinB-cosB = sinB+cosB

Consider L.H.S. =

einO1ras0 L « B+ |

_ lsin 8-—cos0)?+ (sinf+cos0)>

(sinB®+cos0)(sinB—cosB)

_ sin?@+cos”0-2sinBcosB+ sin” B4cos"0+2 sinBcosh

sin® B—cos* 0

1-2sinBcos0+1+2sin B cosd

sin® 8-(1-sin” 8)

Z
2

2sin? B-1
=R.H.S5.

Hence, proved.
Question: 24 B

Solution:

__ sinB+cosB sinB-cosB

Consider L.H.S. =

cimfA_~ncA cim As,ncA

_ {sin@+cosB)?+ (sinB-cosB)>

(sinB-cosB)(sinB+cosf)

sin® @ +c0s°6+2 sin B cosB+ sin® B+ cos” 62 sinB cosh

sin® B-cos® @

1+42sinBcos6+1-2s5inBeosd

1—cos” O—coss"@
2

1-2cos?8
=R.H.S.
Hence, proved.
Question: 25

Solution:

. 14cosB-sin @
Consider L.H.5. =

cin A1 +rneR )

_ (1 ~s‘in:B)+:ose
- sin8(14cosf)

_ (cos®8)+cos®

" sinB(1+cos8 )

cosB(1+cos8)

" sinB(14+cosB )
=cosB/sin 0

cot B

=R.H.S.
Hence, proved.

Question: 26 A



Prove each of the
Solution:

. cosec 8+cotB
Consider LH.S.=——

cosec 8—cotB

Multiply and divide by (cosec 8 + cot 8):

_ cosec B+cotB  cosec B+cot®

cosec B—cotB cosec B+cot®

_ l(cosec B+cot )’

cosec? B-cot?0
= (cosec O + cot 8)2

Thus, proved.

Also, consider (cosec 8 + cot 8)2 = cosec? 0 + cot? 0+ 2 cosec 8 cot O

=1+ cot20+ cot29+ 2 cosecBcot O (" 1+ cot?0 = cosec? 0)

=(1+2cot20 + 2 cosec 0 cot 0)
= R.H.5.

Hence, proved.

Question: 26 B

Solution:

A B+tanf
Consider L.H.5. = =

ram O _tan0
Multiply and divide by (sec 0 + tan 0):

sec B+tanB sec B+tanB

sec 8-tanB  sec 6+tan@

(sec B+tan0)*

sec? @—tan’@

(sec O + tan 8)2

Thus, proved.

Also, consider (sec 8 + tan 8)2 = sec2 0 + tan? 6+ 2 sec O tan O

=1+tan?0 +tan20+2secOtan O (" 1 + tan? 0 = sec? 0)

=(1+2tan? 0 + 2 sec O tan B)
=R.H.5.

Hence, proved.

Question: 27 A

Solution:

~ 1+cos0+sin@

Consider L.H.S. =

1trncA_cinA

Multiply and divide by ({1 + cos8) +sin 8):

l+cosB+sin B l+cosB+sinB

l+cos@-sin@ l+cosB+sinB

{(14cosB+sinB)2

" (1+cos )2 —sinZ @
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1+cos” B+sin® 0+2cos 8+25in 0+2 cosO5in @

1+co0s°0+2 cos 8—(1-cos” B)

1+1+2cos8+2sin B(1+cos0)

2cos®0+2 cosd

2{1+cos9)+2sinO{1+cosd)

2cosB(1+cosB)

2(1+cos0){1+sinB)

2 cos8(1+cos8)

1+sin®
cosB

=R.H.5.
Thus, proved.
Question: 27 B

Solution:

Consider L.H.S. =

oA _12cin Al

Multiply and divide by (cos 8 + 1) + sin 0):

sinB+1—cosB  cosB+14sin8

cosB-1+sin8 cosB+14sinB

{1+sin9)*—cos* @
(sin B+cosB8)°—1

1+sin®8+2sin6—(1-sin>8)

sin® B+cos? 042 sin0cosO-1

2sin B(1+sin6)

2sin B cosB

_ 1+sinB

cos@
=R.H.S5.
Thus, proved.
Question: 28

Solution:

sin 8

_ sinB+1-cos8

cos 8

Consider L.H.S. =

corRAitanA_1

sin B cos 8
="1 sing T 1 msﬁ_l
cosB cos@ sin® sm@

sin Bcos© cos BsinB

" 1+sinB-cos8 1+4cosB—sin@

1

racam ALlentA_1

1

=s5in B cos 6 % ( -
1+sinB-cosB

14cosB—sin®

1+sin8-cosB+1+4cosB-sin@

)

=sin9c059x(

2

=sinBcosB x ——
1-(sinB-cosB)?

-
2

(14sin®-cosB){1+cosO—sin B)

=s5in B cosH =

=sinBcosfx———=
1-142sinBcosB

1-(sin® B+cos”B-2sinBcosh)

)
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sin B cos 6/ sin 6 cos O
=1

=R.H.S.

Question: 29

Solution:

sinB+cosB  sinB-cosB

Consider L.H.S. =

Eatol - B . | TN = IR . |

__ {sin0+cosB)?+ (sinB-cos6)*

(sin@-cos0){sinB+cos0)

_ sin® 0 +cos?0+2sin Acos O+sin®B+cos? 02 sin Beos B

sin® B-cos”0

" sin?0—cos? @
Thus, prove.

2

-
Also, consider —; —= o
sin?@-cos?A  sin“6-(1—sin“8)

-

= (zsin®e-1)
=R.H.S.
Hence, proved.
Question: 30
Solution:

cosBecosecB sinBsecB

Consider L.H.S. =

FacficinA

1 g [L
= cosB(smﬂ) S el-ms'ﬂ]
cosB+sin B

a .z
cos 8-sin” 0

" sinBcosB(cosB+sind )

(cos8+sin B)(cosB-sin B )

cosBsinB(cosB+sinB )

cosB-sin B

cosBsinB

(1/sin9) - (1/cos 8)

= cosec 8 - sec B
=R.H.5.

Hence, proved.
Question: 31

Solution:

Consider L.H.S. = (1 + tan 8 + cot 8)(sin 8 — cos 0)

=tan © sin 6 - cot B cos O

s5in @ - cos 8 + tan O sin © - tan O cos O + cot O sin 0 - cot 8 cos O

sin@ -cos@ +tan @ sin @ - sin B + cos B - cot B cos O
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sinfl . cost!
=——xsinfl — —
cost sinf

X cosf!

 sin® _ cos>f

cosf) sind/
=R.H.5.
siner, hill“:; and cosfl = 1
COSCC Hl'l'l‘}

__seett  coseclf

coser2 see2
Hence, proved.

Question: 32

Solution:

cnrzet_secﬂ—— 1) sec” B{sinB- 1)

Consider L.H.5. =

(14sin8) (1+sec8)

sin?@/ 'cos® | 4 ‘cost

(CGS:E)( 1 1 ( Y )(sine— 1)
= SIS —
(1+sin6) (T—)

cosB(l1-cos0) (sinB—1)cos9

= + t
{1+sin©)sin® B cos2 B l5UL8a] Jcos 8

{1—sin? B)(1+cosB)

cosB(1-cosB)
=ml+ (sinB-1)cosB
{1+sin8)(1-cos8)(1+cos8) (1-5in9){1+sin6){1+cosH)
S <50
{145in8){14cosG)
cos@

= (14sinB)(14c058)
=0

=R.H.5.

Hence, proved.

Question: 33

Solution:
. 1 i .2 2
Consider L.H.S. = — = qF ——— i(sin~ 0 cos< 8)
T e A_cinZa
1 1 q
=[ I ot 1 = }(sngcosz 2)
————cos~ 0 ———sin~ @
cos=@ sin=g@
cos>8 sin? @
[ e Tl in2 2
{1—:05‘9 l—sin‘B}tSln 8 cos BJ

_ {coszﬂ(l—sin“eHsinz‘[i(l—cus"ﬁ)} (sin? O cos? 0)
(1—cos*8) (1—sin*B)

cos®B+sin® 6- cos” Osin® 8-cos*Bsin® 0

= {5in2 2
(1 -cos*8)(1+cos?B)(1-sin?0) (1+ sin?8) (sin? 8 cos?0)

1-cos” Bsin” B(cos” B+sin” B) e
= 2z 2
sin® 8 cos® B (1 + cos?8) (1+ sin? H)"Sln 8 cos? 8)

1-sin® Bcos° 0

- {1+ cos?8) (1+ sin® 8)
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1-sin® Bcos* B

1+sin® B+cos? O+sin” O cos? 0

1-sin” 6 cos® @

1+ 1+sin® Becos® 8

1-sin"Bros™ @

2+sin® Beos® @

I

R.H.S.
Queslion: 34

Solution:

Consider the left — hand side = —

(sin A—sin B) (sin A+sin B)+(cos A—cos B){(cos A+cos B)

(cos A+cos B)(sin A+sin B}

sin® A—sin® B4cos®A—cos® B

(cos A+cos B)(sin A+sinB)

sin® A+cos®A—(sin® B+cos“ B}

(cos A+cos B)(sinA+sin B}

1-1
(cos A+cos B){sin A+sin B)

=0

= R.H.S5.
Hence, proved.
Question: 35

Solution:

Consider the L.H.S5. =

fatAicatR
tan A+tan B
S 1
— =
tanA tanB

tan A+tanB
= TanA+tanb
tanAtanB

_ (tanA +tanB)(tanAtanB)
- (tan A+tanB)

=tanAtanB

= R.H.5.

Hence, proved.
Question: 36 A

Solution:

Ifthe given equationis an identity, then itis true for every value of 0.

So, let 8 = 60°

So, for 0 = 60°, consider the L.H.5. = cos2 60° + cos 60°

= (1/2)% + (1/2)

tanA+tanB
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=(1/4)+(1/2)

=3/4%1

Therefore, LLH.S. # R.H.S.

Thus, the given equation is not an identity.

Question: 36 B

Solution:

Ifthe given equationis an identity, then itis true for every value of 8.
So, let & = 30°

So, for 8 = 30°, consider the L.H.S. =sin2 30° + sin 30°
= (122 + (1/2)

= (1/4) +(1/2)

=3/4=%2

Therefore, L.H.S. # R.H.S.

Thus, the given equation is not an identity.

Question: 36 C

Solution:

Ifthe given equationis an identity, then itis true for every value of 0.
So, let 8 = 30°

So, for 8 = 307, consider the L.H.S. = tan2 30° + sin 30"
= (143)2 + (1/2)

=(1/3)+(1/2)

=5/6

Consider the R.H.S. = cos? 30° = (vV3/2)2

=3/4

Therefore, L.H.S. # R.H.S.

Thus, the given equation is not an identity.

Question: 37

Prove that: (sin

Solution:

Consider RH.S. = (2cos30 -cos 0) tan @

= cos B(2cos2 0 - 1)(5in9)

cosB
=(2co0s?20-1)sin@
Consider L.H.S. = (sin 0 — 2 5in3? 0)
=sin 8(1 - 2 sin? @)
=sin 8[1 - 2(1 - cos? 8)]

=s8inB[1 -2+ 2cos28]
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=s5in 0 (2cos20 - 1)
Therefore, L.LH.5. = R.H.5.

Hence, proved.

Exercise : 8B

Question: 1

Solution:

Given:a cos O +bsin0 =m ...... (1)
asinO-bcosO=n.... (2)

Square equation (1) and (2) on both sides:

a2 cos?2 8 + b2 sin? 0 + 2ab cos B sin B = m? ... (3)
a? sin? 8 + b? cos? 0 — 2ab cos 8 sin 8 = n?+ - (4)

Add equation (3) and (4):

[a% cos? 8 + b? sin? O + 2ab cos 0 sin 8] + [a® sin? 8 + b2 cos? 8 — 2ab cos O sin 0]

= a? (cos? 0 + sin? B) + b? (cos? 8 + sin? B8) = m? +n?
=a?*b?=m?+n*

Hence, proved.

Question: 2

Solution:

Given:asecO+btan B =x .. (1)
atan @+ bsecB =y....... (2)

Square equation (1) and (2) on both sides:
a?sec’ 8+ b? tan? B0 + 2ab sec Btan O = x? - (3)
a?tan? 0 + b2 sec? B + 2ab sec O tan B = y2--(4)

Subtract equation (4) from (3):

=m- +n

CLASS24

2

[a% sec® 8 + b? tan? O + 2ab sec O tan 0] — [aZ tan? 0 + b? sec? @ + 2ab sec O tan 8] = x* — y*

= a? (sec? 0 - tan? 0) + b? (tan? 0 - sec? 8} = x2 - ¥2
=aZ-b?=x2_-y?(.sec?0B=1+tan?0)
Hence, proved.

Question: 3
x ¥
If Givenr; sin @ —p €os e=1.... (1)

4

= cos @
— COs +- - 1 ...
a b

Square equation (1) and (2) on both sides:

2 g
—:si|129+§—:c0529—2ic039si|19=1 ........ (3)

X cos?0 + :’;—; sin? @ + 2% cosBsinB=1......(4)



Add equation (3) and (4):

(sin? 0 + cos20) + i—z (sin2 0 + cos2 0) = 1+1 CLASSZ4

P
Hln

a

=Zm+L =2

Hence, proved.

Question: 4

Solution:
Given: (secB+tan B)=m.................. (1)
(sec® -tan®)=n................. (2)

Multiply equation (1) and (2):

(sec 8 + tan B) (sec 8 — tan 8) = mn
(sec? B - tan? 8) = mn

1=mn (. 1+ tan? 8 = sec? 0)
Therefore, mn = 1.

Hence, proved.

Question: 5

Solution:
Given: (cosecO + cotO)=m.................. (1)
(cosecB® —cot @) =n.......c........ (2)

Multiply equation (1) and (2):

(cosec 8 + cot 8) (cosec 8 — cot 8) = mn
(cosec? O - cotZz ) = mn

1=mn (. 1+ cot? 8 = cosec? 0)
Therefore, mn = 1.

Hence, proved.

Question: 6

Solution:
Given: x =a cos3 0
v =b sin3 0

X

Consider L.HS. = (:)2”3 +

= (acosze)z‘q " (bsinz B)
a b

= (cos® 8)2/3 4+ (sin® 9)2/3

2/3

=(cos2 8 + (5in28)



=1=RH.S.

Hence, proved. CLAssz4

Question: 7

Solution:

Given:tan @ + sin@ =m ....... (1)
tan8 -sin®=n ...... (2)

Square equation (1) and (2) on both sides:

tanZ0 +sin2 0+ 2sinBtan 8 =m?2 ... (3)

tan2 0 + sin2 0 - 2 sin 0 tan © = n2----(4)
Subtract equation (4) from (3):

[tan? 8 + sin® 8 + 2 sin 0 tan 8] — [tan? B + sin? 0 — 2 sin B tan 8] = m? — n?
= 4sin 8 tan 8 = m2 — n2

Square both sides:

= 16 sin? 8 tan? 0 = (m? - n?)}?

Therefore, (m? — n?2)2 = 16 sin® 0 tan? 8

Also, 16mn =16 x (tan 8 + sin B) x (tan B — sin 0)
=16 (tanZ2 6 - sinZ2 B)

= 16[(sin? 8/ cos? 0) - sin? 8]

=16[sinze(ﬂ)1

cos~ 8

16 sin? B(sin? 0/ cos® B)

16 sin? O tanz 6

]

Therefore, (m? — n3)? = 16mn
Hence, proved.

Question: 8

Solution:

Given: (cot0 +tan Q) =m
(secB-cos0)=n

Since, m=cotO+tan
=(1/tan8) + tan 0

_ 1+tan”0

tan@
= sec? B/tan 0
=1/(sin® cos 8)
Also,n =sec 8 - cos 8
=(1/cosB8) —cos @

=(1-cos28)/cosH



=sin20/cos 8

Now, consider the left — hand side:

(m2n) 2/3 - (mn2) 2/8 = [(;)2 x

sin B cosB

=[ sin® @ lz/s_[ sin*@ "2/3

sin®Bcos®0 sinBecos?0
_ [ i ]3/3 [sin= e]~/3
cos? 8 cas?B
1 sin® @

cos?B  cos?@

(1 - sin28)cos2 0

cos? Bf cosz 0

=1

Question: 9

Solution:

Given: (cosec 8 - sin 8) = a3
(sec 8 — cos B) = b3

Since, a3 = (cosec 0 — sin )
=(1/sin 8) - sin 8

_1-sin*8@
sin@

= cos? B/sin O

sin® @

cosB

Therefore, a% = (a%)2/3 = (cos? 0/sin 0)%/3

Also,b3i=secB - cos B
=(1/cos8) —cos 8
=(1-cos20)/cos O

=sin28/cos 8

Therefore, b2 = (b3)2/3 = (sin? 8 /cos 8)2/3

Now, consider the left — hand side:

a2 b7 (a? + b2) = [ (22)| " [ (28

cos8

sin B

-

cos”8sin” 8 23 cos’8Y]3 sin®@
= (o) X\G+Coe
cosBsinB sin@ cosB

= [cos? 0]/ + [sin® 0]*/3
=s5in20 + cos2 0
=1=RH.S

Hence, proved.

Question: 10

)

[TIRE)

-

(I(
)

cos=B8

sin @

sinBcosB )

)

-
3

1

+[(

sin? @

cos@

)

[TIRT)

sin’ 8
x(

cosB

)
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Solution: CLASSZ4

Given: 2sin8+3 cos8 =2

Consider (2sin®+ 3 cos )%+ (3 sin® - 2 cos 8)%2=4sin”20 + 9 cos> B + 125in B cos B + 2 sin? O
+4co0s208-12sin0 cos O

= (2sinB +3cos0)?+(3sinB -2 cos B)?=13sin? B + 13 cos> O
= (2sin 0 + 3 cos 0)%+ (3sinB - 2 cos 0)%2 = 13(sin? O + cos? B)
= (2sin®+ 3 cos 8)2+ (3sin@ -2 cos 8)2=13

= (2)2+ (3 sin B - 2 cos 8)% =13

= (3sin®-2cosB)2=13-4

= (3sin®-2cos8)2=9

= (3s5inB@-2cosB8)==+x3

Hence, proved.

Question: 11

Solution:

Given: (sin 0 + cos 0) = V2 cos 0To show: cot 0 = (V2 + 1)Solution:(sin 0 + cos 0) =v2 cos 0

y ' ‘ ~ sinf +cosf /2 cosl)
Bivide bethsidesbysint, - - —_— ‘
sinf sint
i = o - o
= M_”O - “.)ﬁ” = '\/—‘( {?.—g SineeOl() = - {.)hi =1 +cot0=+2cotB
sintd sinf ~int sinf)

=1=+2cotd-cotB
= (V2-1)cotB=1

1

= cotB=—
JE=0
1 VZ+l
=cotB=——X——
Vvi-1T 241
241
= cot@ =12
2-1

= cot@=v2+1

Question: 12

Solution:

Given: cos 8 +sin 8 = v2sin 8

Consider (sin 8 + cos 0)2 + (sin @ —cos 8)2=5in% 0 + cos2 0 + 2sin 0 cos O + sin? 0 + cos2 6 —
2sinB cos B

= (sin 8 + cos 8)% + (sin 8 — cos 8)% = 2sin®? B + 2 cos® @

= (sin @ + cos 8)2 + (sin 8 — cos 8)% = 2(sin? 0 + cos? @)

= (sin @ + cos 0)2 + (sin B — cos 8)2 =2

= (v25in 8)2 + (sin 8 — cos 8)% = 2

= (sin @ - cos 8)% = 2 - 2sin? @



= (sin 8 - cos 8)% = 2(1 - sin? 9) -

= (sin 0 - cos 8)? = 2(cos? 0) CLAssz4
:>[sin9—c059)=:t\f2c059

Hence, proved.

Question: 13

Solution:

(i) Given:sec8@+tan @ =p ...... (1)

secO—tan@
Then, (secB+tan®) x ——— =
secO—tanB

sec? B-tan® B _

P

sec B-tanB

1
=2 =
sec B—tanB p

=secB -tan 8 =(1/p) ...... (2)
Adding equation (1) and (2), we get:

2secB=p+ (1/p)
1 1
= +_
=secO z(p p)

Therefore, sec 8 = _1‘ (p + i)
2 P
(ii) Given:sec O +tan B =p ...... (1)

8—tan®
Then, (sec B +tan 8) x . -

sec8—tan@

sec® B—tan® @ .

sec B-tanB

1
=S
sec B-tan B p

=secB - tan B = (1/p) .... (2)
Subtracting equation (2) from (1), we get:

2tan 9 =p - (1/p)

:‘-tan@=%(i3—'—t)

(iii) Since sin @ = tan 0/sec @

_:tp)

Question: 14
Solution:

Given:tan A=ntan B



tan 4

T CLASS24

tmj 1 Squaringboth sides, we get,

Therefore, tan B =

Thus, ¢ot & =

= cot? B=n?/tan? A ......(1)
Also, sin A=msin B
Therefore, sin B = sin A/m
Thus, cosec B=m/sin A

= cosec® B=m?2/sin? A ......(2)

Now, subtract equation (2) from (1):

cosec B —-cot2B =

m? n’cos® A
Sl=— - —
sin® A sin" A
m? -nZcosA
==1l=—

sin® A
= m? - n? cos? A =sin® A
—n%cos?A=1-cos® A
=m?%-1=n?cos? A- cos® A
=(nZ-1)Jcos2A=m2-1
= cos? A= (m?-1)/(n?-1)
Hence, proved.
Question: 15
Solution:
Given:m = (cos 0 —sin 0)
n = (cos 8 + sin B8)

m (cos B — sin B)

NOW'_IL = (cos B+ sin 81

Multiply numerator and denominator by cos & - sin 8 :

(cos B - sin 8) cosB0-sin@

; m
T herefore,-: =

(cos B+ sin B) cosB-sin8
(cos © — 5in B)*
" (cos?0 - sin2 8)
n (cos B+ sin 9)
NC“N'_m ~ (cos 8 - sin B)

Multiply numerator and denominator by cos 8 + sin 8 :

(cos 8+ sin B) cosB+sin@

Thereforefm = (cosB —sinB) * cosB+sind

(cos 8+ sin 8)°

" (cos?8 —sin?8)

Now, consider m T n_ [cosﬁe — sin ?Jz + (cos B+ sin ?}3
n m (cos?8 —sin® B) (cos?8 —sin?B)

cos B-sin 8 cosB+sin 8

- J(cos®B - sin?8)  \/(cosB - sin? B)




= Tf_”a)(cose —sinB + cosO + sin B}
‘,‘ cos~— - s51n-
ZcosB

y(cos?6 - sin? 8)

Divide numerator and denominator by cos 8:

-
2

= [cos?0-sinZ@
N cosZ@

-

= J(1 -rtan?e)

Therefore, |2 L %
J:_!_ m /(1 -tan®0)

Hence, proved.

Exercise : 8C

Questlion: 1

Solution:

Consider (1 - sin?0) sec? 0 = (cos? 0) x sec? 0
(. sin20 + cos20 =1)

=1

Question: 2

Solution:

Consider (1 — cos?0) cosec? 0 = (sin? 0) x cosec? 0
(" sinZ28 + cos2 0 =1)

=1

Question: 3

Solution:

Consider (1 + tan28) cos2 0 = (sec? 0) x cos? 0
(1 + tan2 0 = sec? Q)

=1

Question: 4

Solution:

Consider (1 + cot20) = s5in2 8 = (cosec? 8) x sin2 0
(.- 1 + cot2 8 = cosecz B)

=1

Question: 5

Solution:
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e CLASS24

= (sin28) + (1/secz 0)

Considersinz @ +

.1+ tanZ 0 = sec? 0)
= (5in28) + (cos20)

(. sinZ@+cos2B8=1)
=1

Question: 6

Solution:

Consider cot? 9 -

sin A

(cotz B8) — (cosecz 8)

— (cosec? O — cot2 )

("1 + cot2 B = cosec? B)

=1

Question: 7

Solution:

Consider sin 0 cos (90° - 0) + cos Osin (90° - 0) = s5in Osin 0 + cos O cos O
=s5in2 0 + cos2 0

(. sinZ28 + cos20 =1)

=1

Question: 8

Solution:

Consider cosec? (90° - 8) - tan? 8 = sec? 8 - tan? 0
.1+ tan2 B = sec? B)

=1

Question: 9

Solution:

Consider sec? 0 (1 + sin 0)(1 — sin 8) = sec? 8 (1 - sin? 0)
=sec?20cos2 0

(. sinZ2@ + cos2 0 = 1)

=1

Question: 10

Solution:



Consider cosec? 8 (1 + cos B)(1 - cos 0) = cosec? 0 (1 - cos? 8)

=cosec?0 sin20 CLAssz4

(. 8in2@ + cos2 0 =1)

=1

Question: 11

Solution:

Consider sin? 8 cos?0 (1 + tan” 8)(1 + cot? 9)

=sin? 0 cos? 0 (sec? @)(cosec? 8) (.1 + cot® © = cosec? B and 1 + tan® @ = sec? 6)
=sin? 0 (cosec?0) cos? B (sec? 8)

=1x1

=1

Question: 12

Solution:

Consider (1 + tan? 0)(1 + sin 0)(1 — sin 0)
=(1+tan?0)(1 -sin?0) (. sin?B + cos? O =1 and 1 + tan® O = sec? 0)
= (sec? B) (cos? 0)

=1

Question: 13

Solution:

Consider 3 cot? 8 - 3 cosec? 8 = - 3(cosec? 8 - cot® )
=-3(1) (." 1 + cot? B = cosec’ 0)

=_3

Question: 14

Solution:

=4tan? 0 -4 sec? 0

rns? A

Consider 4 tan? 0 -
= 4(tan? 8 - sec? )
=4(-1) (.1 + tan® 0 = sec? 0)
=-4

Questlion: 15

Solution:

. tan® O-sec” 0 -1
Consider —o ~ 2272 _ o1+ tan® 0 = sec?  and 1 + cot? 8 = cosec? 8)

+20_rnca~2fl

=1



Question: 16 -
Solution: CLAssz4
Give:sin B =1/2

Therefore cosec@=1/sin 0

=2

Consider 3 cot?8 +3 =3 (cot? 8 + 1)

= 3 cosec® 0 (. 1 + cot® O = cosec? 9)
=3 (2)?

=3 x 4

=12

Question: 17

Solution:

Give:cos B =2/3

Therefore sec0 =1/cos 8

=3/2

Consider 4 tan? B +4 =4 (tan? 6 + 1)
=4sec” B (1 +tan? B = sec? 0)

= 4 (3/2)=

=4 x(9/4)

=9

Question: 18

Solution:

Given: cos 8 = 7/25

Therefare sin 8 = ‘\f(l —cos2 8)
=+/(1-(49/625))

=V[(625 - 49)/625]

=+/(576/625)

=24/25

Thus, tan 8 = sin 8/cos 8 = (24/25)/(7/25)
=24/7

Also,cot®=1/tan8 =7/24

Therefore, tan 0 + cot /0 = (24/7) + (7/24)
=(576+49)/(24=7)

=625/168

Question: 19



Solution:

Given: cos 0 = 2/3 CLASS24

Thus, sec® =1/cos 8

=3/2

. secB-1 I
Now, consider—— = 3—
secB+1 —-+1

=[(1/2)/(5/2)]

=1/5

Question: 20
Solution:
Given:5tan 8 =4
Therefore, tan 8 = 4/5

. cosB-sin 8 r— .
Now, consider — i and divide numerator and denominator by cos 8:
il

cos® sin®

= CDS’s 5]!15

cos8 cos@

1~ tanB

l+tanB

Il
|
+ L\

TS

= (1/5)/(9/5)

=1/9

Question: 21
Solution:

Given:3 cot8 =4
Therefore, cot & = 4/3

Therefore, tan 8 = 3/4

2 cosB+sin B

Now, consider —————and divide numerator and denominator by cos 8:

,C058  sing

Z +
= cos% sms
!

cos@ cos@

_ 2+tanB

T 4—tanB

I
' L]
e

o
|
i

= (11/4)/(13/4)
=11/13
Question: 22

Ifcot @ =1/V3w



Solution:

Given: cot® = 1/v3

Thus,tan 8 =1/cot8 = A3
Therefore sec 0 =+/(1 + tanz 8)
=+/(1 + 3)

=V(4)

=2

Therefore sec2@ =4

Now, cosZ20=1/sec20=1/4

. 1-cos” @ 1-cos®@
So, consider =

?—cin? A 141 -=in?A

_ 1-cos®8

1+ cos?@

=(3/4)/(5/4)
=3/5

Queslion: 23

Solution:
Given: tan 8 = 1/V5
Sotanz @ =1/5

(cusec:(j sectB) (

(cosec?B+sec?B)

Consider —————— = (_Ellll.'_f CD':L_E

Multiply numerator and denominator by sin 8:

_ 1-tan®@
1+tan® @

1
1—=
- =
- L

14—
=4/6
=2/3
Question: 24
Solution:

We are given that: cot A=4/3

= tan (90° - A) =4/3

Since A + B = 90°, therefore B =90° - A

Therefore, tan (90°-A)=tanB=4/3

Question: 25

If cos B=3/5 an

I S5
31n<8 cos-8°
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Solution: -

We are given that: cos B=3/5 CLAssz4
= sin (90° - B} = 3/5

Since A + B = 90°, therefore A=90°-B

Therefore, sin (90°-B)=sin A=3/5

Question: 26

Solution:

We are given that: V3sin @ =cos 8

o.sin O fcos 0 = 1/V3

=tan 8 = 1/V3

=» tan 0 = tan 30°

On comparing both sides, we get,

0 =130°

Question: 27

Solution:

Consider tan 10° tan 20° tan 70° tan 80°
= tan 10° tan 20° tan (90° — 20°) tan (90° - 107)
=tan 10°tan 20° cot 0° cot 10°

=tan 10° cot 10° tan 20° cot 20°

1x1

=1

Question: 28

Solution:

Consider tan 1° tan 2°... tan 88° tan 89°

=tan 1°tan 2°... tan 44° tan 45° tan 46° ...tan 88° tan 89°
=tan 1° tan 2°...tan 44° tan 45° tan (90° - 44° ) ...tan (90° - 2°) tan (90° - 1°)
=tan 1° tan 2° ... tan 44 ° tan 45° cot 44° ...cot 2° cot 1°
=tan 1° cot 1° tan 2° cot 2°... tan 44 ° cot 44 ° tan 45°
=1 x1x_.x1

=1

Question: 29

Solution:

Consider cos 1° cos 2° cos 3° ... cos 180°

=cos 1° cos 2° cos 3° ...x cos 90° % .., x cos 180°

=cos51%cos2%cos3°..x0x ...x cos180"



=0 (. cos90°=0) -
Question: 30 CLAssz4
Solution:

Given:tan A=5/12

Consider (sin A + cos A) sec A= (sin A + cos A)(1/cos A)

= (sin A/cos A) + (cos A/fcos A)

=tanA+ 1

=(5/12) +1

=17/12

Question: 31

Solution:

We are given that: sin 8 = cos (8 — 45°)

."We can rewrite it as: cos (90° - 0 ) = cos (0 — 45°)

On comparing both sides, we get,

90° - 6 =0 - 45°

=0 +68=90° +45°

= 28 =135"°

=8 = 65.5°

Question: 32

Solution:

b sin50° cosec 407
Consider ——+——— — 4 cos 50° cosec 40°

eAn® cam an®

sin 507 + cosec 407 e e o
= z0s(90°-507) | sec(90°—407) 4 cos 50° cosec (90°-40°)

sin50° cosec 407
= 4+ ————4 cos 50° sec 50°

sin50°  cosec40”

1+1-4

=-2

Queslion: 33

Solution:

Consider sin 48° sec 42° + cos 48° cosec 42°

= sin 48° sec (90° - 48°) + cos 48° cosec (90° — 48°)

= sin 48° cosec 48° + cos 48° sec 4B°

1+1
=2

Question: 34
Solution:

Given: x=asin 0
v=b cos 0
Then b2x? + ay? = b2(a sin8)2 + a2(b cos B)2

=a2b2sin20+ a2 b2 cos2 0



= a?b? (sin” 0 + cos? 8)
=(a’b?) x 1

= aZbZ
Question: 35

Solution:

Given: 5x = sec 8,and 5/x = tan 6

. 5fco2 5
Consider 5(x? - (1/ x%))= z (JX - —)

=
%2

(25k -2

= (- (Z)z)

= (1/5) [sec? © - tan? 0]
=(1/5)[1]

=1/5 (. sec?x —tanZx = 1)
Question: 36

Solution:

Given: 2x = cosec B ,and 2/x = cot O

Consider 2(x% - (1/ x?)) =§(2,_- 38 7_')

-5 (e -3)
-0~ (E))

= (1/2)(cosec? 6 — cot® 8)

5

=1/2 (". cosec®x — cot® x = 1)
Question: 37

Ifsec® +tan O

Solution:

Given:secO +tan 9 = x ... (1)

secB-tan@

Then, (sec 8 +tan 8) x

secO-tan@

sec? B—tan’ 0
=2 T Y=

sec B—tan @

1

secO—tan@

CLASS24



= sec® - tan 0 = (1/x]) ... (2}
Adding equation (1) and (2), we get:
2secB=x+(1/x)

=(x2+1)/x

=secB=(x2+1)/2x

Therefore, sec 8 = (x2 + 1)/2x

Question: 38

Solution:

cos38°cosec 527

Consider =
tan 18°tan 35°tan 60°tan 72" tan 557

cos38°cosec (90°—38%)

~tan 18°tan(90°—55") tan 60°tan{90°—18" | tan 557

cos 38°sec 38°

" tan18°cot 55°tan60°cot 18" tan 55°

cos38°sec38”

" tan18°cot18°cot55°tan 55 ‘tan60’

1
T 1x1xtané0®

=cot 60°
=1/4/3
Question: 39
Solution:
Given: sin 6 = x

Therefore, cosec 8 = 1/x

Using the identity 1 + cot? 8 = cosec? 0, we get

cot 0 = V(cosec2 8 - 1)

= V({(1/x)2 - 1)

Question: 40
If sec 8 = x, wri
Solution:

Given:sec 0 =x

Using the identity 1 + tan? 9 = sec? 8, we get

tan 8 = V(secz2 8 - 1)

=v’(x2—1)

CLASS24
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