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Prove each of the following identities:
Question 1:

(i) (1 — cos”20) cosec”20 =1

(i) (1 + cot”20) sinf20 =1

Solution:
(i) (1 — cos”20) cosec”20 =1

L.H.S. = (1 — cos"20) cosec”26
=(sin”20) x cosec”26

(Using identity sin?26 + cos"2 6 =1)
=1/ cosec”20 x cosec”20

=1

=R.H.S.
Hence Proved.

(ii) (1 + cot”20) sinf20 =1

L.H.S. = (1 + cot"28) x sin?2 B

= (cosec”2 B) xsin?2 6

(Using identity 1 + cot”2 8 = cosec”2 0)
=1/sin?20 x sin"2 6

=1

=R.H.S.
Hence Proved.

Question 2:

(i) (sec”20 - 1) cot”20 =1

(ii) (sec”26 - 1) (cosecr20-1)=1
(iii) (1- cos"20) sec"20 = tan”20
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Solution:

(i) (sec”26 - 1) cotr26 =1

L.H.S.=(sec”26—1) xcot?2 6

= (tan”26) x cot”26
(using identity 1 + tan”2 6 = sec”"2 6)

=1/cot”26 x cot"26

=R.H.S.

Hence Proved.

(i) (sec”26 - 1) (cosec”26 -1) =1

L.H.S. = (sec”2 6 —1)(cosec”2 6 -1)

= (tan”20) x cot"26

(using identity 1 + cot”2 6 = cosec”2 8 and 1 + tan”2 6 = sec”2 6)

=tan”20 x 1/tan”26

= HS

Hence Proved.

(iii) (1- cos"26) sec”26 = tan”26
L.H.S. = (1 —cos”"2 B) sec”2 6

= (sin”20) x (1/cos”208)

(using identity sin?2 6 = 1- cos"2 0)
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=tan”26
=R.H.S.
Hence Proved.
Question 3: Prove
. 1
(i) sm O+————=1
l-tan- 6
- 1 1
(ii) — =1
l-tan-6 1-cot 6
Solution:
(i)
L.H.S.
oo 1
s~ 0+ ———
l+-tan-6

= (sin"20) + (1/sec”2 0)

(using 1 + tan”2 B =sec”2 0)

= (sin”20) + (cos”20)

We know, sin?2 6 +cos"28 =1
=1

=R.H.S.

Hence proved

(ii)
LHS
1 1

1+ tan" 0 _1—c0t:6
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=(1/sec”20) + (1/cosec”2 0)
(Using 1 +tan?2 8 =sec”2 0 and 1 +tan”2 6 =sec”2 0)
=(cos”2 0) + (sin”2 06)
we know, sin?2 08+ cos?206=1
=1
=R.H.S.
Hence proved
Question 4: Prove
(i) (1 +cos ) (1 -cos 0) (1+cotr20)=1
(ii) cosec O (1 + cos 0) (cosec O —cot9) =1
Solution:
(i)(1 + cos ©) (1 - cos 0) (1 + cotr20) =1
LHS: (1 + cos 6) (1 - cos 8) (1 +cot”26)
=(1-cos”2 0) x cosec”2 6
(Using sin?2 © + cos?2 6 = 1)
=(sin?2 B) x cosec”"2 6
= sin?*2 B x1/sin*2 6
=1
=R.H.S.
Hence Proved
(ii) cosec O (1 + cos 0) (cosec® —cot0) =1
L.H.S.

cosec O (1 + cos 6) (cosec 8 - cot 0)

= (cosec B + cosec B cos 6)(cosec 6 — cot 6)
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We know, cosec 8 = 1/sin 6 and cot 6 = cosB/sin®
= (cosec O + cot B)(cosec 6 — cot0)

Apply formula: (a + b)(a- b) =a”2 - bA2
=cosec”2 6 - cot"2 6

=1

=R.H.S.

Hence proved.

Question 5: Prove

(i) cot"f————=—1
si- 6
5 1
(i) tan~ 6 — —=-1
cos~ 6
3 1
(ii) cos" 0+ ———=1
l-cot 6
Solution:
(i)
L.H.S.

=cot”2 0 — 1/sin"26
=c0s*20/sin"206 - 1/sin"26
= (cos”26 -1)/sin"26
=-sin"26/sin"26

=-1

=RH.S

(i)

L.H.S.
=tan”2 6 — 1/cos"26
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=5sin?208/cos"26 - 1/cos"26
= (sin”20 - 1)/cos”"26
=-cos"206/cos"26

=-1

=R.H.S

(iii)
L.H.S.
=cos*2 0 +1/(1+cot"26

=cos"2 0 + 1/cose”26

=cos™2 6 +sin”20

=R.H.S

Question 6: Prove
1 1 5
— — ——=2sectd
l+smB 1-—smb

Solution:
LHS.

_ 1 " 1
(1+sin8) (1-sinB)
(1-sin8)+(1+sin\)
T (1+sinB)Y1-3sin®)
2

1-sin’8
2

cos” 8

=2sec?’®

=RHS.
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Question 7: Prove
(i) sec® (1 -sin 0) (sec® +tan B) =1
(ii) sin 6(1 + tan 0) + cos 6(1 + cot B) = (sec O + cosec 0)

Solution:

(i) LH.S.
=secBO (1-sin0O)(sec 6 +tanB)

- ( = ) < (1 -sinB) x (_1 + S'“e)
cos8 cosB cos8

1 P n e 1+sin8
= x1=-58In0B) x
cosB cosB

=cos"206/cos*26

=1

=R.H.S.

(ii) L.H.S. =sin 6 (1 + tan 6) + cos 6 (1+ cot 6)

=sin O (1 + sin 6/cos B) + cos 6 (1+ cos 6/sind)

= sin B{(cosO +sinb )/cos B} + cos B{(sinB+cosb )/sinO}
=(cos O +sin B) (sinB/cos 6 + cos 6/sinb)

=(cos 8 +sin 6)/cos O sin 6

=cosecB +secB

=R.H.S.
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Question 8:
) cot: 5]
() 1+—— =cosecH
l+cosecH

iy 1. @070 _ g
1+secH

Solution:

LHE =g TEE

l+cosecB

cosZ@
=1+ —=m=g
1+

sing

- .
cos“0 sin®

=1+

1+sin® sinZ@

ik cos®8

(1+sin8)sinB

_ sinB+sin® 8+ cos® B

sinB8+ sin® 8
sin 8+1

B sinB8(1+sin @)

=1/sin B
=cosecO
=R.H.S.

(ii)
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tan® 8

LAS. =14
l+secB

sinZ@
=1+ _cgs;lL
1+——

cosg

sin® 8 cos8

1+cos8  cos?8

sin® 8
=1+

{1+cosB) cosB

_ cosB+cos®0+sin® 0

cosB+ cos28

N cosB+1
 cosB(1+cosB)

=1/cos O
=secH
=R.H.S.

Question 9: Prove

=tano

(1= tan > B)coto
cosec

Solution:

_ (1+tan®@)cot®

cosec?@

", A

( sinze] cos@
. cos?@ / sinB

3

sinZ@
cosZB+sin’ 8 cosB :
= - — % sin” 0
cos<0 sinB
sin B
=1 X
cosB

= tan ©
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=R.H.S.
Question 10: Prove
tan~ 6 cot™ 6 )
l-tan-©6 1+cot 6
Solution:
LHS. = tan- 6 cot<0
1+tanZ8 1+cot?8
sin®@ cos®@
B Zg inZo
- cossin?-e W suc10539
cos28 sinZ@
sin® 8 cos’8

1+sin?® 1+ cos?8

sin®8+sin® Bcos® B+cos®B+cos®Bsin’ B

i (1+ sin®8) (1+cos?0)

_ sin®@+sin” Bcos®B+cos?B+cos”Bsin® 0

sin®8+sin? Bcos?B+cos?B8+cos?BsinZ B

=1
=R.H.S.
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Exercise 13B Page No: 594
Question 1: If acos 0 + b sin ® =m and a sin 8 — b cos 0 = n, prove that (m”2 + nA2) = (a"2 + bA2).
Solution:

acos®+bsinB=m

Squaring equation, we get

a’2 cos™2 0 + b"2 sin?2 0 +2abcos B sin® =m”2.....(1)

Again Square equation,asin®6 —-bcos B =n

at2sin?2 0 +b”2 cos?2 B —2abcosBsinB =n"2....(2)

Add (1) and (2)

a2 cos™2 6 + b"2 sin”2 B + 2ab cos O sin B + a2 sin2 6 + b2 cos"2 B — 2ab cos 6 sin 6 = m”"2 +n"2
a2 (cos™2 6 +sin"26) + b2 (cos”2 6 +sin?2 B) = M2 + n"2

(Using cos”2 6 +sin"26 =1)

a’2 + b"2 =mA"2 +n"2

Hence Proved.

Question 2: If x=asecO + b tan 6 and y =atan 0 + b sec 6, prove that (x2 - yA2) = (a2 - bA2).
Solution:

asecO+btanB =x

atan6+bsecB=y

Squaring above equations:

a2 sec”2 B + br2 tan™2 0 + 2absecBtan B =x"2 ..... (2)

a’2tan”2 0 + b"2 sec”20 +2absecOtanB=y*2 ....(2)
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Subtract equation (2) from (1):

a2 (sec”2 8 —tan”2 0) + b2 (tan?2 B —sec”2 B) = xA2 —yA2
(using sec’2 6 =1 +tan”2 0)

ora’r2 —bN2 =x"2 —-yA2

Hence proved.

Question 3:

If : Esill(i)—icose } =1and } ECOSG—isine :: L
A 2 ‘ L a b )

prove that X _ ¥ _»
a- b-

Solution:
x/asin®—y/bcosO =1
x/acosB +y/bsin®=1

Squaring both the equations, we have
x"2/a"2 sin"2 0 +y~2/b”2 cos?20—-2cosOsinB=1...(1)

XA2/a’2 cos2 0 +y*2/bA2sinf"20+2cosBsinB=1 ... (2)
Add (1) and (2), we get

x"2/a”2(sin2 6 + cos”2 ) + y*2/b”2 (sin?2 8 + cos”2 B) =1+1
(Using cos”2 O +sin"20 = 1)

xA2/anr2 + y~2/bN2 =2

Question 4: If (sec © + tan 8) = m and (sec 6 - tan 6) = n, show thatmn = 1.

Solution:
(sec®+tanB)=m ...(1) and

(sec®-tanB)=n ....(2)




www.edugross.com
EDUGROSS

WISDOMISING KNOWLEDGE

RS Aggarwal Solutions for Class Chapter 13 Trigonometric
Identities

Multiply (1) and (2), we have
(sec® + tan B) (sec 6 —tan ) = mn
(sec”2 6 —tan”2 B6) =mn

(Because sec”2 8 —tan”2 6=1)
1=mn

Ormn=1

Hence Proved

Question 5: If (cosec 6 + cot 8) = m and (cosec 6 - cot 0) = n, show that mn = 1.

Solution:
(cosec ® + cot 6) =m ...(1) and
(cosec © - cot B) =n...(2)

Multiply (1) and (2)

(cosec”2 6 - cot”2 8) =mn

(Because cosec”2 0 - cot?2 0 =1)

1=mn

Ormn=1

Hence Proved

Question 6: If x =a cos”3 0 and y = b sin3 0, prove that
(< AR, \22

bl S

' a ; { b)

Solution:

X=acos”30

y=bsin?30
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" +@™"
E (&saef“ a (mf”

a b

= (cos® 8,23 + (sin® 9) 2/3

=cos"2 0 +sin"2 0

=1

=R.H.S.

Question 7: If (tan 6 + sin 8) =m and (tan 0 - sin 8) = n, prove that (m"2 - nA2)A2 = 16mn.
Solution:

(tanB® +sin®) =mand (tanB -sinB) =n
To Prove: (m?2 - n?2)72 = 16mn

LH.S. = (mA2 - nA2)A2

=[(tan 6 + sin B)"2 - (tan B - sin 6)A2]72
= (4tan O sin B8)"2

=16 tan”*206sin"2 0 ...(1)

R.H.S. =16mn

=16(tan B + sin B)(tan 6 - sin 6)
=16(tan”2 B -sin”*2 0)

=16 [{sin”*2 B (1-cos”2 B6)/cos"206]

=16 x sin”2 6/cos"20 x (1-cos"2 0)

=16 tan?20sin"2 6 ...(2)

From (1) and (2)
L.H.S. =R.H.S.
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Question 8: If (cot 6 + tan 8) = m and (sec 0 - cos 8) = n, prove that (m”~2n)~(2/3) - (mnA2)A(2/3) = 1.
Solution:
(cot® +tanB®) =mand (secB-cosB) =n

m =1/tan® +tan 6 = (1+ tan”2 0)/ tan © =sec?2 60/ tan O
=1/sinBcosO

orm = 1/sinBcosO

Again,n =secB - cos 6

=1/cosB - cos O

=(1-cos"2 8)/cosb

=sin"2 0/cos O

orn =sin"2 8/cos 6

To prove: (m*2n)~(2/3) - (mnA2)7(2/3) =1
L.H.S.

(mA2n)7(2/3) = (mnA2)A(2/3)

Substituting the values of m and n, we have

» a12/3 5
i3 1 2 sin“ 6 / 1 sin“ 8 A
- = X = : X

sinB cosB cosB sinB cosB cosB

:[ sin® @ ]2/3_[ sin* @ ]2/3

sin?8cos?8

2/3

sinBcos?B

=[ 1 ]2/3_[smﬂe]2f3
cos?8 cos?8

1 sin® 8

cos?8 cos28
=(1-sin"2 0)cos*2 6

(We know, 1 —sin”2 6 = cos”2 0)
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=cos"2 0/ co”2 6
=1

=R.H.S.

Hence proved.

Question 9: If (cosec 6 - sin 8) = a3 and (sec 6 — cos 0) = b3,
prove that a”2b”2(a”2 + bA2) = 1.

Solution:
(cosec B8 —sinB) =a”3 and (sec 8 - cos ) = b”3

(cosec © —sin B) = a”3

(1/sin® - sin B) = a3

cos™26/sinB = a3

And a’2 = (a*3)*(2/3) = (cos*20/sin0 }\ZFS3) .. N8}
Again

(sec® - cos B) = b3

(1/cosB - cos 6) = b”3

=sin"2 6/cosB = b"3

And, b2 = (b”3)7(2/3) = (sin?2 8/cosB)”(2/3)
To Prove:a”2b”2(a”2 + b*2) =1

L.H.S.

a’2b”2(a”2 + b"2)
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Wl
Wi

Wit
N

2 2/3 in2 2 . 2
[ ()« (2] + (=)
20 cin2 g\ 2/3 2e\1a . 2 2

- (e ([ + (=)

= [cos®8]?/3 + [sin® 0])%/3
= sin"2 6 + cos"2 6

=1
=R.H.S.

Hence proved.

Question 10: If (2sin 0 + 3 cos 8) =2, show that (3sin © -2 cos 0) =+ 3.
Solution:

(2sin®+3cosB)=2 ..(1)

(2sin® +3 cosB)"2 +(3sinB—2cos 6)r2
=4sin?"20+9cos?2 0 +12sinBcosB+9sin*208+4cos*20—-12sin6 cos O

= 13sin*2 0 + 13 cos”2 ©

=13(sin?2 6 + cos”2 0)

=13

(Because (sin2 8 + cos”2 0) =1)

=>(2sin ® +3 cos B)*2 +(3sinB® —2cos B)*2 =13
Using equation (1)

=>(2)"2 +(3sin6—-2cosB)*2=13
=>(3sin6-2cosB)*2=9
or(3sin6—-2cosB)=%3

Hence Proved.
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Question 1: Write the value of (1-sin*2 0)sec”2 0.

Solution:
(1-sin”20) sec”2 0 = (cos”2 6) x 1/cos”*2 O

=1
Question 2: Write the value of (1-cos”*26)cosec”26.

Solution:
(1-cos”20)cosec”26

=sin"20 x 1/sin"26

=1

Question 3: Write the value of (1+tan”20)cos"260.
Solution:

(1+tan”20)cos”26 = sec”2 B x 1/sec”r2 6

=1

Question 4: Write the value of (1+cot"20)sin20.
Solution:

(1+cot”26)sin”26 = cose”26 x 1/cose”26

=1

Question 5: Write the value of sin*20 + 1/(1+tan”20)
Solution:

sin20 + 1/(1+tan”26)

=5sin"20 + 1/(sec”206)
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=5sin"206 + cos"26

Question 6: Write the value of (cot?26 - 1/sin"26)

Solution:
(cot”20 -1/sin”20 ) = (cos”26/sin?20 - 1/sin”20 )

= (cos”20 - 1)/sin"26

=-sin"26/sin"26

=-1

Question 7: Write the value of sin cos(90°-6)+cos sin(90°-6).

Solution:
sinB cos(90°-8)+cosB sin(90°-08) = sinB x sinB + cos6 x cosO

=5sin"206 + cos"26

Question 8: Write the value of cosec”2(90°-0) — tan”26.

Solution:
cosec”2(90°-8) — tan”26 = sec”26 - tan”26

=1
Question 9: Write the value of sec*20(1+sin0)(1-sin0).

Solution:
sec”206(1+sinB)(1-sinB) = sec”26(1-sin”2 0)

=sec”20 x cos"20
=1/cos"26 x cos*26

=1
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Question 10: Write the value of cosec”206(1+cos0)(1-cos0).

Solution:
cosec”20(1+cosB)(1-cosB) = cosec”26 (1-cos*2 )

= cosec”20 x sin*26

= cosec”20 x 1/cosec”20

Question 11: Write the value of sin*20 cos"26(1+tan”26)(1+cot"20).
Solution:

sin”20 cos”26(1+tan”20)(1+cot”26) = sin”20 x cos”26 x sec”26 x cosec”26
= sin20 x cos”26 x 1/cos”20 x 1/sin*26

=1

Question 12: Write the value of (1+tan”26)(1+sin6)(1-sinB).
Solution:

(1+tan”20)(1+sinB)(1-sinB) = sec”26(1-sin”2 6)

=sec20 x cos"20

=1/cos”26 x cos"26

=1

Question 13: Write the value of 3cot"20 — 3cosec”26.

Solution:

3cot”20 — 3cosec”20 = 3(cot”20 — cosec”20)

=3x-1



www.edugross.com
EDUGROSS

WISDOMISING KNOWLEDGE

RS Aggarwal Solutions for Class Chapter 13 Trigonometric
Identities

Question 14: Write the value of 4tan”20 - 4/cos"20

Solution:

4tan”20 - 4/cos"206 = 4 x sin*20/cos20 - 4/cos"26

= (4(sin20 - 1))/cos"26

=4 (-cos”26) / cos"26

=4

Question 15: Write the value of (tan”20 - sec"26) / (cot”"26 - cose”26)
Solution:

(tan”20 - sec”20) / (cot”20 - cose”20) =-1/-1

=1

(Using 1 + cot”26 = cose”26 and 1 + tan”20 = sec”20)




