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Question 1: If acos 0 + b sin ® =m and a sin 6 - b cos 0 = n, prove that (m”~2 + nA2) = (a2 + b/2).
Solution:

acosB+bsinB=m

Squaring equation, we get

ar2 cos™2 0 + b”2 sin?*2 8 +2abcosBsin B =mA2 ...... (1)

Again Square equation,asin®@—-bcos B0 =n

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

Add (1) and (2)

a2 cos”2 0 + b2 sin2 B +2ab cos B sin B + a2 sin?2 B + b2 cos"2 B — 2ab cos O sin 8 = m"2 +n”2
a2 (cos™2 B +sin?20) + b”2 (cos”2 B +sin?2 B8) = m”2 + n?2

(Using cos”2 B + sin"26 = 1)

a2 + b"2 =m”"2 + n”2

Hence Proved.

Question2: If x=asec® +b tan @ and y = a tan 0 + b sec 0, prove that (x"2 — y?2) = (a2 - b"2).
Solution:

asecO+btanB =x

atanB+bsecB=y

Squaring above equations:

ar2 sec”2 6 + b"2 tan™2 0 + 2ab secBtan B = x"2 ..... (1)

a’2tan™2 0 + b2 sec2 0 +2absecBtanB =y"2 ... (2)
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Subtract equation (2) from (1):

a’2 (sec”2 6 —tan”2 8) + b2 (tan?2 B —sec”2 B) = x"2 —yA2
(using sec”2 6 =1 +tan”2 0)

ora’r2 —b"2 =x"2 —y"2

Hence proved.

Question 3:

If | Xsing - coso
a

:Iand[icose—IsmB =l
a b

2

provethat * .Y _»

a’ b’
Solution:
x/asinB—y/bcosB=1
x/acos@ +y/bsin®=1

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

x"2/a”2 cos2 B +yA2/b”2sinf20+2cosBsinB=1..... (2)
Add (1) and (2), we get

x"2/a”2(sin?2 B + cos?2 B) + y*2/b”2 (sinA2 8 + cos™2 B) = 1+1
(Using cos”2 6 +sin?20 = 1)

x"2/ar2 +y~2/br2 =2

Question 4: If (sec 8 + tan 8) = m and (sec 6 - tan 08) = n, show that mn = 1.

Solution:
(secB+tanB)=m ...(1) and

(sec®-tanB)=n ....(2)
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Multiply (1) and (2), we have
(secB +tan B) (sec @ —tanB) =mn
(sec”2 8 —tan”2 8) = mn

(Because sec”2 6 —tan”2 6=1)
1=mn

Ormn=1

Hence Proved

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

(cosec B + cot 8) =m ...(1) and
(cosec © —cotB) =n...(2)

Multiply (1) and (2)

(cosec”2 O - cot”2 B8) = 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
2/3

X\Ej. \-"
Bt

a b
Solution:

X =acos"30

y=bsin*"30
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L.H.S.
O +®)"

= (accsaa)zﬁ + (bsina 9)2"'3
b

a

= (cos® 8,273+ (sin® §) 2/3

=cos"2 0 +sin"2 6

=1

=R.H.S.

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

(tan B +sinB) =mand (tan 8 -sin B) =n
To Prove: (m"2 - n?2)A2 = 16mn

LH.S. = (mA2 = nA2)A2

=[(tan B + sin B)"2 - (tan 8 - sin B)A2]"2
= (4tan O sin B)"2

=16 tan*208sin"2 0 ...(1)

R.H.S. =16mn

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

=16 [{sin*2 6 (1-cos"2 6)/cos"26]

=16 xsin"2 6/cos*20 x (1-cos”2 0)
=16tan?20sin*20 ...(2)

From (1) and (2)
L.H.S. =R.H.S.

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BBYJUS

The Learning App

Identities

RS Aggarwal Solutions for Class Chapter 13 Trigonometric

Question 8: If (cot © + tan 8) = m and (sec 0 - cos 0) = n, prove that (m"2n)7(2/3) - (mn~2)7(2/3) = 1.

Solution:
(cot® +tanB)=mand (sec®-cosB)=n

m =1/tanB +tan 6 = (1+ tan?2 0)/ tan 0 =sec*2 6 /tan O
=1/sinBcosO

orm = 1/sinBcosO

Again,n =secB - cos 0

=1/cosB - cos 6

=(1 - cos”*2 0)/cosb

=sin*2 06/cos 6

orn =sin™2 8/cos 6

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

(mA2n)~(2/3) - (mnA2)A(2/3)

Substituting the values of m and n, we have

2/3
_ 1 2 sin®@ / 1 sin? 82
- - * — - x
sin B cos@ cos@ sin B cos@ cos8

=[ sin @ ]2f3_[ sin® @ ]2;3

sin? B cos?8

2/3

sinBcos?8

=[ 1 ]253 [sinaa]zfg
cos38 cos?8

1 sin® 8

cos28 cos?B

=(1-sin”2 B)cos"2 6

(We know, 1 —sin”?2 8 = cos”"2 0)
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=cos™2 6/ co”2 0
=1
=R.H.S.

Hence proved.

Question 9: If (cosec 0 - sin ) = a”3 and (sec © — cos 0) =b~3,

prove that a*2b”2(a”2 + b"2) =1

Solution:

(cosec 8 —sinB) =a”3 and (sec 6 - cos B) = b”3

(cosec 8 -sin B8) = a”3
(1/sinB —sin B) = a3

cos"20/sind = a”3

And a2 = (a*3)*(2/3) = (cos”26/sinB ) (2/3) .....(1)

Again
(sec B8 - cos B) = b”3
(1/cosB - cos ) = b”3

=sin”2 6/cosO = b"3

And, b”2 = (b”*3)7(2/3) = (sin”2 8/cosB)*(2/3)

To Prove:a”2b”2(a”2 + b"2) =1
L.H.S.

ar2bA2(ar2 + bA2)
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[ [ ([ + [9)F)
- (om0 ([ + [T )

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

=1
=R.H.S.

Hence proved.

Question 10: If (2 sin 0 + 3 cos 0) =2, show that (3 sin © -2 cos 6) =+ 3.
Solution:

(2sin®+3cosB)=2 ...(1)

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

=13sin?2 0 + 13 cos"2 6

=13(sin?2 6 + cos”2 0)

=13

(Because (sin®2 B + cos”2 0) =1)
=>(2sin®+3cos0)*2 +(3sin®—2cos0)"2=13
Using equation (1)

=>(2)"2 +(3sinB®—-2cos 6)"2 =13
=>(3sinB-2cosB)*2=9
or(3sin6—-2cosB)=%3

Hence Proved.
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