Chapter 5
Continuity and Differentiability

Exercise 5.6

Q. I If x and y are connected parametrically by the equations given in
without eliminating the parameter, Find dy/dx.

x = 2at?, y = at*
Answer:

It is given that
x = 2at?, y = at
So, now

dx _ d(2at?)
dt ~ dt
2
=2a G
dt
=2a.2t

Therefore, form equation (1) and (2). we get




dy
dy _ a

_ 4at3 _ t2
dx  9x aat
dt

dy .
Hence, the value of —is t?

Q. 2 If x and y are connected parametrically by the equations given in
without eliminating the parameter, Find dy/dx.

x=acos0,y=bcosH
Answer:

It is given that
x=acos0,y=bcos0

Then, we have

dx _ d(acos6)
e db

= a(-sinf)

ay _ d(b cos 0)
a6~ do
=b (-sin 0)

From equation (1) and (2), we get
dy .
d_y_d—_g_—bsme_g
dx 9% _gsinf a
do

dy . b
Hence, the value of —is —
dx a

Q. 3 If x and y are connected parametrically by the equations given in
without eliminating the parameter, Find dy/dx.




X =sint, y = cos 2t
Answer:

It is given that

X =sint, y = cos 2t

Then, we have

dx _ d(sint)

dy _ d(cos2t) _
dx  dt

= -2sin2t
So, equation (1) and (2), we get

dy :
dy _ gt __ —2sin2t

dx 94X 7 cost
dt
__—2.2sintcost

= p— , Since sin2t = 2sintcost

= -4sint

dy . .
Hence, the value of d—z 1S -4sint

Q. 4 If x and y are connected parametrically by the equations given in
without eliminating the parameter, Find dy/dx.

x =4t,y =4/t
Answer:

It is given that

X=4t,y=%

Then, we have




ay _ a3 _ -1 -a
at  dt ez

Therefore, from equation (1) and (2), we get

-1 :
=t—2=-4s1nt

-1
12

dy .
Hence, the value of d—z 1S

Q. 5 If x and y are connected parametrically by the equations given in
without eliminating the parameter, Find dy/dx.

X =cos 0 —cos 20, y = sin 6 — sin 20
Answer:

It is given that

X =cos 0 —cos 20, y = sin 6 — sin 20

Then, we have

dx _ d(cos8—cos20)

do do

__d(cos8) __d(cos 20)
deé daeé

= -sin 0 — (-2s1n20)

= 2s1n20 — sin O

dy _ d(sin6-sin®)

do do

__d(sinf) d(sin#@)
deé deé

= cos 0 — 2cos26




From equation (1) and (2), we get,

dy
dy _ 4g _ cos@-2cos20
dx 94X 7 2sin20-sin@
ae

cosB@—-2cos20
2sin26-sin @

dy .
Hence, the value of d—z 1S

Q. 6 If x and y are connected parametrically by the equations given in
without eliminating the parameter, Find dy/dx.

x=a(0—sin0B),y=a(l +cos0)
Answer:

It is given that
x=a(0—-sinB),y=a(l +cos0)

Then, we have

dx a [d(@) . d(sin9)

==
= a(1-cos0)

dy _ da(1) . d(cos 0)
a0 ¢ [ de de ]

=a [0+ (-sin 0)]

deé deo

From equation (1) and (2), we get

d
dy _ % __ —asiné6

ax & T a(l1-cosB)
dae

-2 sing cosg
— 2 2

. 50
22
2sin >




dy . 0
Hence, the value of d—z 1S —cot >

Q. 8 If x and y are connected parametrically by the equations given in
without eliminating the parameter, Find dy/dx.

X=a (cost + logtan%) y=asint

Answer:

It is given that
X=a (cos t+ logtang) y=asint
Then, we have

t
ax _ [d(cos t) + d(log tanz) ]

dt dt dt

(o)

-~ dt
tan2

= a[—sint+ Lt

: t
—Ssint + cot-.sec” -—=
2 2 dt

2t d(%)]

. 2
—sint + ———
2 sinz cos:

:— sint + L]

sint

'1—sin2t]
| sint




cos?t

d(sint)

From equation (1) and (2), we get

dy
4t _ acost

—odx T acoszt

dt sint
__sint
cost

=tant

dy .
Hence, the value of d—z 1stan t

Q. 9 If x and y are connected parametrically by the equations given in
without eliminating the parameter, Find dy/dx.

x=asecH, y=btan 6
Answer:

It is given that

X
=asecO,y=btan0

Then, we have
dx d(sec8
@ _ . ( )
ae ao
=asecOtan 0

dy b d(tan8)
e de

= bsec20




From equation (1) and (2), we get,
d
_ é _ bsec?6
4x " 3sec@tanf
o

sec O cotf

acosf@siné

1
sin @

b
=— cosec 6
a

dy .
Hence, the value of d—z 1S cosec 0

Q. 10 If x and y are connected parametrically by the equations given in
without eliminating the parameter, Find dy/dx.

Xx=a(cos0+0sinb),y=a(sin0—0 cos0)
Answer:

It is given that
x=a(cos0+0sinb),y=a(sin0—0cos0)

Then, we have

E—

ae

dx [d(cos 6) . d(fsin 9)]
+
deo

- e 0d(sin @) . da(o)
—a[ sin @ + 70 + sin 6 =0

=a[-sin 0+ 0 cos O + sin 0]
=a0cosH

dy _ [d(sin 0) . d(6 cos 9)]
daeé

ao ae




=a [cos 0 — {—ed(izs %) + cos 6 %}]

=a[cos 0+ 0 sin O —cos 0]
=a0sin0

From (1) and (2) we get,

dy :
__de __ aBsind
X afcos@
dae

dy .
Hence, the value of d—z 1s tan O

Q. 11 If x and y are connected parametrically by the equations given in
without eliminating the parameter, Find dy/dx.

-1 -1 d
If, x =vas"™ 'ty =y aS "t show that % = —%

Answer:

It is given that

X = 1/asin‘lt Y= /acos -1t
9

Now,

x =+ qSin it =y = (asin_lt)% - a%sin‘lt

1 1 1
—1£\2 =cos™ 't
cos t)Z = y = Qqz2

.. -1
Similarly, y = v acs ™'t = y(a
Let us consider,

Loin—1
X = azsm t

Taking Log on both sides, we get

log x = %sin"lt loga




__ xloga

=i (D
Now, Consider

1. -1
=cos™ 't
y=az

Taking Log on both sides, we get

logy = %cos “1tloga

1d 1 d(cos™1t
Therefore, ;—3; = -loga. dlcos t)

2

So, from equation (1) and (2), we get
—yloga
_ d6 _ 241-t2 _ Y
dx — xloga ~— x

a8 12
Therefore, L.H.S. = R.H.S.

Hence Proved




