Www.toppersguru.com

Chapter 5 : Continuity and Differentiability

Exercise 5.6

If x and v are connected parametrically by the equations given in Exercise 1 to 10, without
eliminating the parameter, find dy/dx.

Q1. ¥= Zarz?y —at'

A.1. Given, x = 2at2 and y = atd. Differentiation w r t we get,

—=4at. —~ —4af’
dt and 4@t
ﬂf}’
i £= dt =4ﬂr} =r2
o e .
dx A,f dar

x=acosf, y=bcos B

Q2

A.2.Given,x=acosfBandy=bcosd
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Differentiating w r t. 6 we get,

%:aicose & ﬂzbicose.
deo do do dé

=-asin0 =—bsin 0.

d
Jdy %t_—bsine_g

Tdx d%t ~ _asin® a’

Q3. x=sint,y =cos 2t

A.3. Given, x = sin t and y = cos2t. differentiation w r t. ‘"’ we get,

X _ cost and W = (—sin 2t)@
dt dt dt

= —2sin2t
=-2(2sintcost)
= —4sint cost

o Y

_ —4sintcost
cost

=—4sint

x=4t,y=ﬂ
Q4. t

4
A.4. Given, x =4t and y = [ Differentiating w r t. ‘t’ we get,
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.dy_%__%_ 1

"dx_d%t_ 4

Qs. X = C0s 0 —cos 20,y =sin 6—sin 20

A.5. Given, x = cos 6 — cos 20 and y = sin 6 — sin 20. Differentiation w r t. 6 we get,

dx d d
_—— B — 2
a6~ a6\ %% g« %)

=_sine_wi(2e)
0 de

=-—sin0+2sin20

% = dd—g(sine —sin26)
And

d(20)
=C0S0 —cos20 ——=
déo

=€0s0 —2cos20.

d
Cdy %g_cose — 2 cos 20

f e dX TR - _ . N
dx 40 2sin20 —sin®

Q6 x=a(6-sinB),y=a(1+cos )

A6. Given, x=a(6 — sinf) andy=a(l+cosd)

Differentiation w r t. 0 we get,
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dx d :
0" a@(e —sin6)=a[l—cosH|

o ai(1+ cos0)
ad d6  d@

=a(0-sing)

=-asin0

) ﬂ: d%g _ —asino
dx dXde a[1-cos6)]

_ —sin0
1-cos0

. . sin20 = 2sin0cosO
2sin?/ cos? sin
__asinfc0s0p |

- 2sin? 0
A c0s20 = 1—2sin’ 0

~ cos%
- sin%

=—cot%

ARt P cos’t
Q7. eos2t , Joos 2t
sin’t _ cos’t

and y =
\Jcos 2t y Jcos2t

A.7. Given

Differentiating w.r.t. ‘t’ we get,

Jcos 2t gt(sine’ t) —sin® tgt‘/COSZt

dx

dt (\/cos 2t )2
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) d, . ) 1 d
Jcos2t3sin?t— (sint) —sin®t -
_ dt( ) " 2+/cos 2t dt(

cos2t)

cos 2t

(\/cos 2t )2 . 3sin*tcost N sin®t.sin 2t x 2
_ /C0s 2t 2+/cos 2t

cos 2t

_sin*tcost 3cos2t +sin’t 2sintcost
(cos2t)/cos2t

sin’tcost (3cos 2t + 2sin? t)

(cos 2t)%

Jcos 2t :t(cos3 t) —cos® tgt«/cos 2t
dt (\/cos 2t )2

dy _

And

d 1 d
\Jcos2t x3cos?t—(cost)—cosdtx ——— —
_ dt( ) 2+/cos 2t dt

cos 2t

(cos2t)

) dh
\Jcos2t x3cos?t(—sint)+cos’t x
_ ( ) 24Jcos 2t

cos2t

sin 2t.2

~ —3cos2tcos’ tsint +cos’t x 2sintcost

(cos2t)~/cos 2t

cos? tsint[Zcos2 t —30052t]

(cos 2t)%

o Ya
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cos” tsint(2cos” t - 30052/
(cosZt
_sm tcost 3c032t+23|n
%osZt

cost[Zcost 3(2cos’t— 1)] 00520 =2c0s2 6 —1
smt[ 1 2sin’ t +2sin? t] =1-2sin’0

cost[Zcoszt—6c032t+3]
- sint[3—63in2t+ Zsinzt]

) cost[—4coszt+3J
- sint[3—4sin2t]

—[4cos3t—3cost]
[33int—4sin3tJ

cos3t
sin3t

=—cot3t
t :
= a(cost + log tan —j y=asint
Qs. 2

X a(cost+|ogtan£j and y=asint
A.8. Given, 2

Differentiating w r t we get,

dx _d ( tj
— =a—| cost +log| tan—
dt dt 2
=a —sint+ii(tan£j
tan% el 2
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=a —sint+_;]

[ 1 1-sin?t
L sint sint

2
—a %8 t{':1=cos2 X-+sin’ x|
sint
d =i(asint) = acost
and dt dt

d
Cdy %t_ acost _sint_tant

“dx dx/ acos’t/  cost
At Ant

Qo. Xx=asecd,y=Dbtan ¢

A.9. Given, X=2asecé and y=btané

Differentiating w r t 6 we get,

dx d
— =a—secH
de de

=asecftand
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ﬂ=bitan0
dé do

=bsec’d

d
Jdy %gz bsec’0 _b 1 cosd

"dx_dxdg asecOtand acosd  sind
=E_L=Ecosec0.
asind a

Q0. X= a(cos @+6sin ),y =a(sin -6 cos 4)

A.10. Given, ¥=2(c0SE+6sin6) _\ y=a(siné ~fcosd)

Differentiating w r t. 6 we get,

dx = ai[cosé’+6’sin 6]
de de

=a —sin¢9+0isin«9+sin ﬁd—a
de dé

=a[-sing+0dcosd +sind]
=adcosd

dy

—= = ai[sine—é’cose]
dg do

=a cosﬁ—@icose—cosed—e
de dé

=a[cosd +0sind —cosd|

=adsind

dy :
Jdy A,g _agsind _tang

Tdx dx/
dx 40 adcosd
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If x= \/aS‘”’1t y= \/a°°5’1t ,show that dy__y
Qil. dx X

— in—1 _ _1
A.11. Given, X =Vasin™t . 4 y=+acos™t

X

dx _d 1/2xsin "t da M
_—— a . — a IO a
dt dt[ J{ ax 9 }

= a}ésin’lt |0g ai(lsin—ltj
dt\ 2

Then

:%./asin‘lt xlogax 1

1-t2

ﬂ :i(a}écoslt)
And dt dt

— a%cos’lt y IOg a.i(lcoslt)
dti 2

:% ’acosltxlogax( -1 J

1-t?
d
o Ya
dx d%t
Eﬂ,acos’lt Ioga( -1 j
~ 2 2
% ’asin’lt |0ga( J

-l

:

2

dy 'y

dx X

Hence proved.
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