Chapter : Elimination of Angle(6) by Using
Trignometric Identifies
TEACHING TASK

1. Given sinf+cos@=p and tanB+cotb=q let 9 =45°
sin45%co0s45° = P and tan45°%tcot45%=q

1 1 2
V22 2
q=1+1=2

Now q(p*1) = (2) ((ﬁ)2 —1)=2(2-1) -2

Ans : B
2. Given g =45°

a=xcos@+ ysind b=xsind—ycosf
a =xcos45° + ysin45° b =xsin45° — ycos45’
V2) V2 V2) V2
x+y PT— )
a= b:
V2 2
x+y x—-y 2y
a—b: — :—:\/E
Now \/E \/E \/E y
Ans: B

. ) 1
3. Given sinf=a+—
4a

:>2se<:6?=2a+L
2a

= (secO+tan ) +(secO —tan ) = 2a +2L
a

S.sec@+tan@ =2a

Ans: B
4. Given m = acos’0+3acos0.sin’0
Let 0=0°

som=acos’0°+3acos0’.sin? 0"
—m=a
Given 5 = gsin’® @ +3asin 8.cos’* 0

Let 6=0°



Ans:

Ans:

. n=asin’ 0° +3asin 0’ cos’ 0°

=>n=0
2 2
Now (m+n)3 +(m—n)3

2 2

(a+0)5 +(a—0)§

w N

=2a
D
Given y = gcos’ @.sin’ 6 y=asin’0.cos’0
. 2_ .2 .6 4
x> =a’cos® O.sin* @ y’=a’sin®0.cos*0

Now x* +y? =a” cos’ O.sin* @ +a’sin® 6.cos* 0
= a4’ cos® @.sin* O(cos® @ + .sin” 6)
= a’cos*f.sin @
Now xy = acos’ 0.sin” fasin® .cos” @
= a’cos’ O.sin’ @

[
(x2 +y2)4 =a? cos@.sin @

1 2

Also (xy)g =a’.cosf.sin @

Lo
(XZ +)’2)4 _a*cosf.sind
T - 2 =4 which is independent of ¢
(XJ’)S a’ cos@.sin @

1 1
=35

= 4P =5¢q

A

Given y =cotf+tané, y=secl—cosd

Let 9=45°

. x =cot45° + tan 45° y =sec45’ —cos 45’
B 1

x=1+1 y= _ﬁ
1

xX=2 y_ﬁ



Ans:

Ans:

=(2v2) -1
2
33
M .
=2-1
=1
C
. b(1-cosa)
Given x=a(coseca +cota) y=—r—"
sina
Let ¢=45"
" x= 0 ) _ bll—cos45")
..x—a(cosec45 +cot45 ) Y=
1
b(l_
%)
:>x=a(\/§+1) Y= mh
2
yzb(\/z—l)
Now xy:a(\/zﬂ).b(\/z—l)
:>xy:ab(2—1)
= xy=ab
D

Given gsecAd+btanf+c=0
psecO+qgtan@+r =0

(1) xq = agsecO+bgtanO+cqg=0
(2) xb = bpsecO+bgtand+br=0

= (ag—bg)sec+(cq—br)=0

br—cq
aq—bp

=secld =

pc—ar
aq—bp

Similarly = tané =



Now, sec’#—tan’ 6 =1

N br—gqc 2_ pc—ar 2:1
ag=bp ) \aq-bp

= (br—qc)2 —(pc—ar)2 :(aq—bp)2

Ans: C
9. Given x=asecf.cosg y=bsecH.sing z=ctan @
:fzsecé’.cosqﬁ :Z:secﬁ.sin¢ =% —tan6
a b c
x* y2 z’ 2 2 20 i 2
?+b_2_c_2 = sec f.cos” ¢+sec” f.sin” g—tan” @
= sec’ O(cos’ g+sin’ ¢)—tan’ O
= sec’@—tan’ @
= 1
Ans: 1
10. Given x=gsech 5 y=btanf
=X —sech —=tané
2 2
:>x—2:sec2 0, y—zztan26’
a b
2 yZ
=~ —=>=sec’ §—tan’ 0
a b
x2 y2
=>—-5=1
a’> b
Ans : B
11. Given SinA+cosA = p, sin®A+cos’A = q
Let A=0°
-, sin0%+cos0° = p, sin®0%cos30° = q
L p=1, q=1
Now p3*-3p+2q = (1)>-3(1)+2(1)
= 1-3+2
=0
Ans: C
12. Given secO+tanbf=x = .cereen..... (1)
1
= secO-tand=— ... (2)

X

(1)+(2) = 2secH =x+l
X



13.

14.

15.

16.

= secO = l(x+lj
2

X

1
(1)-(2) = 2tanb= x—;

()
=tanb=—| x——
2 X

Given (cosecd—sin0)(sech—cos6)(tand+cot0)
Let 9=45°
(cos ec45’ —sin 450)(sec 45° —cos45° )(tan 45° + cot 450)

(e
)k

(1+tan6+secd ) (1+cotd-cosech )
Let 9=45°
= (1 +tan45°+sec4 5’ ) (l+cot45° -cosec45’ )

= (1+1442)(1+1-42)

= (2+\/§)(2—\/§)

=(4-2) =2
Statement - I

Given sin0+cosf=x sin® 0 + cos® 8 =sin® 0° +cos® 0°

Let 9=0° =1

4-3(x2—1) 4-3(I"-1
~. sin0° +cos0” = x @D ( )
4 4

Lox=1 =1
- Statement - I is correct
Statement - II sin®0+cos®H =1-3sin’0.cos* 0

Let 0=0°
sin® 0% +cos® 0° =1
1-3sin’ 0°.cos’0° =1
- Statement - II is correct
Statement - I

Given x=asecH+btan0



= x’=a’sec’ 0+b’ tan’ 0+2absech tan 0
Again y=atan6+bsecH

= y’> =a’tan’ 0 + b’ sec’ 0+2ab tan O sec O
Now x* —y*= a’(sec’0-tan’0) —b*(sec> 0 —tan’ 0)
=x -y =a"-b

Statement-I is correct
Statement-II

Given secO+tanb =a

1
— secO-tanf = —
a

-1
= tan0 —secH) =—
a

Statement - II is correct

17. Given /=cosecd—sin0 m = secH -cosd
Let §=45°
Statement - I
¢/=cosec45" —sin 45° m =sec45’ — cos45’
1 1
== \/_ - m=~v2-—
N N5
1 1
=>l=—1 — o
2 "R

I
7\
N |-

|
I
—_
N
~—
Il
[—

- Statement - I is true
Statement - II

cos0 cosO 1+sin0

1-sin® 1-sin® X1+sin9

cosO(1+sin0)
1-sin’0

cosO(1+sin0)

cos’ 0




_ 1+sin0
" cosH

sin© cos0

1+sin® 1+cos6

sin 0" cos0°

Let 9:00 =

1+sin0° 1+cos0°

Given cosA+cos?A =1
—cosAd=1-cos* 4

—cos A=sin’ 4
18. sin?A+sin®*A

—cosA+cos’ A=1

19. Now, sin*A-2sin?A-sin®A
= cos?A-2cosA-cos*A
= cos?A-cos*A-2cosA

1
=3 (False)

- Statement - II False

cos?A(1-cos?A)-2cosA

cos?A(cosA)-2cosA
cosA(cos?A-2)
cosA(1-cosA-2)

= cosA(-1-cosA) = -cosA-cos?A=-1

20. Now, cos®A+4cos3A
= cos’A(cos®A+4)

= cos?A.cosA(cos?A.cosA+4)
(1-cosA)cosA[(1-cosA)cosA+4]
(cosA-cos?A)(cosA-cos?A+4)
(cosA-1+cosA)(cosA-1+cosA+4)

(2cosA-1)(2cosA+3)
4cos?A+4cosA-3
4(1-cosA)+4cosA-3

= 4-4cosA+4cosA-3=1

21. Given 2se06:x+l,
X

2
:>456026=(x+l]
X

= 4(sec2 0 —tan 9) :(

s

22. a) Given m =cot0+tan0
0=45"

X
n=

2tan9=x—l

2
= 4tan’0 =(x—lj

-1

secO—cos0

X

X



. m=cot45’ + tan45° s n=sec45’ —cos45°

m=1+1 ”:\/5_

(s8]

= (2.\/5)§ ()

2
3\3
_ [zj o
=2-1
=1
b) Given s = cosecd—sin n = secO—cos0
Let §=45° Let 9=45"

1 1
=>m= 2—$ n:\/——ﬁ

_ 1 nela
> m= \/5 n \/5
Now (mzn)iwt(mnz)§

(3 (&)

L% ) §
_| %
_[2 ] {2%]

4 2

c) Given g =xcos’ o + ysin’ «

Now (x—oz)(y—a)+(x—y)2 sin’ a.cos’ a
= (x—xcoszoz—ysin2 0{)()/—xcoszoz—ysin2 0{)+(x—y)2 sin’ a.cos’ a

8



= (x(l—cos2 a)— ysin® 05)()/(1—sin2 a)—xcos’ a) +(x—y)2 sin® a.cos’ &

-2 . 2 2 2 2 .2 2
= (xsm a—ysin a)(ycos o —xcos a)+(x—y) sin® a.cos’ a

(x—y)sin® a(y—x)cos’ a + (x—y)2 sin® ar.cos” a

—(x—y)’sin’ a.cos’ o+ (x— y)2 sin® ar.cos” &

=0

d) Given x=rcosa.cos f3,cosy, y=rcosacos fsiny
u=rsinf and z =rsina.cos

Let a=pf=y=45°

A

r r r r
X = 1 1 = ) = » 2=
22 similarly Y N5 H —\/5 >
Now

2 2 2 2

2 2 2 2 r r r

X +y 4zt =—t—+—+—

d # 8 8 2 4

P4+ 4+ 287
8

812
8

r2
Ans : a-r, b-r, c-q, d-s

LEARNERS TASK

1. x=msech, y=ntané
X
—>—=secl, X:tané’
m n
2 2
X
:—z—y—zzseczﬁ—tanze
n
xZ y2
— 5=l
m- n
2. Given x =cosecfd+coté, y =cosec —cotd

. xy =(cosect+cot8)(cosecd —cot )

xy =cosec’d —cot’ 6

xy=1



3. Given a=xcosecd and b= ycotf

:>£Z =cosech —=cotd
X ’ y

2 2
a

Now, — ——5 =cosec’d—cot’ 0

2 2
a b”
2 T2 T

Xy

1

4. Given x=a(secfd+tan 2%
y=b(secd—tan )’
xy=a(secO+tan ) b(secd—tan )’
xy = ab(sec’d — tan® 0)

Xy = ab = x>y = a’b’

5. Given x=a(cosecd+cotb)
y =b(cosectd—cot§)

= xy = ab (0086029——C0t2 6?)

= xy =ab
6. Given y=cotfd+cosé, y=cotld —cosd
x+y=2cotl, x—y=2cosf

(x+y)(x—y)=4cotb.cosd

(x2 -y )2 =16cot’*f.cos’d

cos’ @
=16 1—sin’ @
sin’ ( )
2
=16 (c?sz H—COSZ 6’]
sin” @

=16 (cot2 6 — cos’ 6’)
=16 (cot&+cos 6)(cotd—cos )

=16xy
7. x=asin@ and y=btan9

a b
— —=cosect | —=cotd
X y

10



8.

10.

2 2

:a—z——zzcoseczﬁ—cotzﬁ
Xy
=1
Given x=2cosecl, y:200t9
X Y
— =cosect —=cotf
= ) ) = >
2 2
X )y 2 2
——=—=cosec @—cot"0=1
= 4 4

= x’—y' =4

(sin @+ cos 6?)2 +(sin @ —cos 9)2

= 2(sin26?+cos2 49)
=2(1)
=2

) a
Given x=aqt, y=7

= :(at)@

2

= xy=a
JEE MAIN LEVEL QUESTIONS
x=atané, y=bsecl
:>£=tan¢9, X=sec6’
a b
2 2
:y—z—x—zzseczﬁ—tanzé’
b° a
2 2 2 2
y X X )y
R = !

x = p(cosecl+cotf), y=gq(cotl—cosech)
= xy=—pq/(cosectd+cotd)(cosecd—cot )

= xy=— pq(cos ec’@ —cot’ 6?)

= xy=-pq
L X_ 4
p Y

p=cosf@+sinf, g=sind—cosf

11



P’ +q*=(cos@+sin 49)2 +(sin @ —cos 9)2

=2(cos2 6 +sin? 9)
=2
pZ _2:_q2

x=pcos@+qgsinf, y=psinf—qgcosl
x>+ = p’cos’ @ +q’sin® @ +2pgcos@sin @+ p”sin® @ +q° cos” @ —2 pgsin O cos O
. x2+y2:p2+q2

= X -pl=g> -

. 2 2 2.2
x*=a’cos’ s y* =b*sin’ 0
2 2
X 2 ) .2
— —=cos 0 — ~—=sin" 0
a’ ’ b’
x2 yZ
—2+—2:1
a b

x> +y*+2° =1’ cos® B.cos’ g+ cos’ O.sin” g+ 77 sin” 6

r* cos’ O(cos’ ¢ +sin’ @)+ sin” @
= r’cos’ O+r’sin’ O

= r*(cos’ @ +sin’ 6)

= 2

x=asin* @,

x .
—=sm46’,

a=xsecf+ytand, b=xtanf+ ysecd

a’ = x*sec’ @+ y* tan® O+ 2xysecd.tan @

b* = x* tan® @+ y* sec® @ + 2xy tan O.sec

a’ —b* = x*(sec’ @ —tan” ) — y*(sec’ @ —tan” )
Lat-b=x-)’

Let p=y =5=45

s.a=cos45% cos45° +sin 45°.sin 45°.cos 45°

12



1 1 1 1 1
>l —t—.—F—.—
NN AN
1 1
a=—+—F—

I
)
VR
NI
+
0| =
N—
+
A~

3 1
—_— _+_
4
=1
10. Given x =gcos?0.sind

Let 6=45°

y = asin” 0.cos0

. x=acos” 45°.sin45°, y = asin® 45°.cos 45°

(T8}

a a
x= ==
=00 =72k
2 6
a 3_a
NO x2+ 2:— x2+ 2 =
W y 4 = ( y) 64
4
2.2 _ 4
X =—
Y

3

2 2
) o
——4:a

xz yz - a
ADVANCED LEVEL

11. Given x=-/acosect

X
:>—:cosec€,

Ja

X
= =cosec’d,
a

y=\/;cot9

:L:cotﬁ

Ja

2
2 —cot? @
a

13



12.

13.

=x" -y =a
(x+y)(x—y)—a=0
Statement I

Given /= psec6.cos¢

:>£:sec6’.cos¢
P

Similarly % =secd.sin g, g =tan 0

2 2 2

n :
Now, =—5 +— +— =sec’ f.cos’ ¢+sec’ O.sin g+ tan’ 0

g r
=sec’ (cos’ p+sin’ @) +tan’ @

=sec’@+tan’ 6 =1
Satement-I is false.
Statement-II
sinf  sinf l+cosf sin @ (1+cos 0)
l1—cos® 1-cos@ l+cosé 1—cos’* @

i)

sin 6’(1+c056’) _l+cosé

sin’ @ sin @
ii) We know gec? @ —tan 6 =1
= (secH+tan @) (sec O —tan f) =1

1

=tanf+secl=——
secd —tan @

Statement-II is false

Given £c056’+lsin6’ =1, Esiné’—lcose =1
a a

2

(icos 0+Lsin 49) :(1)2

a b
2 2

= x—zcos2 0+y—251n2 6+

a b ab

2ﬂcosé’siné’zl ..................

2
Again (Esin 0 —%cos 9) =(1y’
a

2 2
) 2 .
= x—zsm2 6’+y—zcos2 0—YsinOcosO=1 ...
a b ab



14.

15.

16.

17.

2 2

(1)+(2) = x—z(c0526’+sin29)+y (sin29+cos2 9)=2
a

b
2 2
X Yy
R A )
a’ b*

= a’y* +b’x* =2a°b’

=

We have 4°y” +b’x* =2a°b’
Given a=2, b=2
4y° +4x* =2.4.4

= x’+y° =8

ﬁcos¢9+%sin0:1 Given g—45°, a=b=2
a

— X 0s45° +2sin45° =1
2 2

IR S
W2 242

= x+y=2\/§
Give y=/tan@ v=msin@
V4 m
= cotfd =— = cosecl =—
u v
2 2
m
Now, ———5 = cosec’d —cot” 0
v u

=1

a) x = at?, y = 2at

=y’ =4a’t’
= 4a(atz)
=4ax
-y’ =dax

a
b) x =at, y:7

=Xy = (at)(%j
=Xy = a’

C) x=asecHd, y=atand

15



18.

=x' -y =a’

d) x=asing, y=bcosé

:>£=sin6’1, Y cos6
a b

S}

= —+—=1

QN| =,
S

a) ()c—h)2+(y—k)2 =7’

Let x=h+rcos@), y=k+rsinf

=(x—h)=rcost, y—k=rsind

Now, (x—h) +(y—k) =r*cos®@+rsin’ @
=r’(cos” @ +sin’ 6)
=7

b) (x+h) +(y+k) =7

Let x=—-h+rcosb, y=—k+rsinf

= x+h=rcosb, y+k=rsin@
:(x+h)2 +(y+k)2 =7

o) (x—k) +(y—h) =+
Letx=k+rcos@, y=h+rsind

= x—k=rcosf, y—h=rsin

= (x—k) +(y-h) =1

d) (x+k) +(y+h) =7
Letx=—-k+rsind, y=-h+rcoséf
=(x+k)=rsinf, y+h=rcosé

:>(x+k)2+(y+h)2 =7

ADDITIONAL PRACTICE QUESTIONS FOR STUDENT

Given x=a’(secd+tand)’, y=b"(secd—tan (9)2

16



= xy=a’b’ (sec2 0 —tan’ 9)2

= xy=a’b’
Givena=b =1, g=¢0°

x =1 (sec60° +tan 60° )
x:(2+J§f:7+4J§
Similarly y= (2—@)2 =7-43
Now 2+ =(7+43) +(7-443)
:2(#+{4J§Y)
= 194

) 1
Given a:bzz’ 0 =45°

3-242

4

Similarly y=

Now

) 2_(3+2J§I (3—2J§I
xt—y' = -~

4 4
4322 32
16 2
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