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EXERCISE 11.7

Find dy/dx, when
1.x=at?andy=2at

Solution:
Given that x = at?, y = 2at

Now by differentiating x = at® with respect to t we get

de_ dath) _ 2at

dt dt

Again by differentiating y = 2at with respect to t we get
dy d(2at)

— = = 2a

dt dt

Therefore,

dy
Y _ g 221
dx = 2at t
dt

2.x=a(0+sinB)andy=a(1-cos )

Solution:

Given that x = at?, y = 2at

Now by differentiating x = at* with respect to t we get

dx i d{atz} -
dt  dt 2at

Again by differentiating y = 2at with respect to t we get
dy d(2at)
= = 2a

dt - dt
Therefore,
dy _ @ _ 22 _1
dx  E 7 2at ¢
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x=a (0 +sin6)

Differentiating it with respect to 8,

dx
» = a(1+cosb) (1)

And,
y=a(1l-cosB)

Differentiating it with respect to 8,

W _ a(0 +sind
T a(0 + sinf)
dy i .

a8 =~ 30 (2)

Using equation (1) and (2),

dy
dy _ dg
dx  dx
de
asin®
a(1—cosB)

2s5in@ (cos8)
2 2

_dy tan®
Tdx 2

3.x=acos@andy=bsin0

Solution:
Givenx=acosBandy=bsinB
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Now by differentiating x with respect to 8 we get,
d_x B d(acosB)
dé dé

Again by differentiating y with respect to 6 we get,
dy d(bsin8)

= —asinb

W®- a8 - bcos6
d dy bcosB b
& _de _ CD,S = ——cotb
dx  dx — —asind a
do

4.x=ae®(sin®—-cos 0),y=ae’(sin O +cosO)

Solution:
Given that x = a e (sin 8 — cos B)

Differentiating it with respectto B

dx g d(sin — cosB)
ale

d(e®)

d[—]']

+ (sinB — cosB)

de de

= a [e®(cos B + sin B) + (sin B-cos B) e%]
dx .

= a[2e®sin@] (1)

And also given that, y =a e®(sin 8 + cos 8)
Differentiating it with respect to 6,

d(e?)

dE}]

dy d(sin8 + cos@)
ap ~ 2l do

=a [e®(cos B - sin B) + (sin B + cos B) e

+ (sinB + cosB)

d
> =al2ecost] )

Dividing equation (2) by equation (1),
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dx  a(2e®sind)
dy

i = cotb
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5.x=bsin?0andy=acos?>90

Solution:

Given thatx=bsin’ 0

Now by differentiating above equation with respect to 8, we get

dx d(bsin®8 )
de do

= 2bsinBcosH

And also given that y = a cos* 8

Now by differentiating above equation with respect to 6, we get

de

& d(acos? @) = —2acosOsind

ae 2acosBsinb a

d
“dx _ dXx _ 2bsinBcos® b

6.x=a(l-cosB)andy=a (0 +sin6)atd=mn/2

Solution:

Given x=a (1 —cos 6)

Differentiate x with respect to 8, we get

dx d[a(1 — cosB)]

de de

= a(sinB)

And also given thaty =a (B + sin 8)

Differentiate x with respect to 6, we get
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dy d(6 + sinB)

T 8 = a(1+ cosB)
d
dy % B a(1l+ cosB) (E} _TL')
“dx  dx  a(sinB) 2
dé
B a(1+0) B
= - =
t t [A——
T.x = € te and y = c c
2
Solution:
et + et
T =
Given 2

Differentiating above equation with respecttot

dx 1 d(e?) N d(e™)
de 2| dt dt

1 d(—t
=_—let+ e‘tg

dt
dx 1.t -ty _
dt 2 (e"—eM)=y . (1)
et —et
y =

And also given that 2

Differentiating above equation with respectto t,
dy 1 d(et) d(e™)
dt 2| dt dt

e 4D
[E —e T

2| =
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1 t —t
= E(E —e (—1))

dy e¥ e
—_— = = X
dt 2 T (2)

Dividing equation (2) by (1),

dy
dy dr _X
d« dx 'y

dt
dy x
dx vy
. 3at g 3at?
0 = 171 —

1+ 2 Y

Solution:

X = 3at
Given * — 1+t2

1+ t2
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Differentiating above equation with respect to t using quotient rule,

d(3at) d(1+t2)
2

i ((1+t ) =g Bat—g—
dt (1+12)2

(1 +t2)(3a) — 3at(2t)
(1+12)2

[(3a) + 3at? — 6at?
(1+12)2

[3a — 3at?

| (1+12)2

dx _ 3a(1-t%)
dt  (1+t2)2 ... (1)
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3at?
1+t2

Differentiating above equation with respect to t using quotient rule

d(3at2) _ 3a¢2 d(1+t?)

dy (1 +t2)— 5 G
dx (1 +12)2

dy [(1+t?)(6at) — (3at?)(2t)

dt (1+ t2)2

_ [eat+ 6at® — 6at?

a (1+1t2)2

E _ 6at

ac (1+t2)2 . (2)

Dividing equation (2) by (1),

dy
dx

dy

dx:

% Gat 3a(1—1t2)
dx T (1+e2)2 1+
dt

2t
1—t2

9.x=a(cos O +0sinB)andy=a(sin0®—-0cos06)

Solution:

Given x=a (cos B + B sin B)

Now differentiating x with respect to 6

— =2 [—CGSB +— (85111{-])]

Bd
=a [ sinB + —(smﬁ) + sinb — (B)]

= a[—sin® + BcosB + sinfB] = abcosb

And also given y = a (sin 8 —cos 0),
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Now differentiating x with respectto 6

dy d d
=2 [ﬁ (sinB) — E{Bmsﬁ)]

— 23 [.;058 — [%(msﬂ) + EDSB%{:E)}]

= a[cosB + Bsinb — cosb]

=afsinO
av I esine
dy gp absinb
dx  dx  aBcosB tan®
do
10 o ﬂ-+]' d “fle !
0= E — T = e —
) v )
Solution:
_ .8 1
Given X = © (B T a)

Differentiating x with respect to 8 using the product rule,

dX—Hd(E+1)+(B+1)d 5
ae ¢ ae\’ "o o) g )
1y 6°+1
)+ (e
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dx g (EB+EZ+E—1)
da e

_.8(p_1
And also given that, y==¢ (B a)

Differentiating y with respect to 8 using the product rule,

Beersled D
er(i )+ o Peen
erfie )+ oo

dy _ (1+ = e+1)
o i 5

o(07+1-0°+86
g2

dy o8 (—EE+EZ+E+1)
e 82

Divide equation (2) by (1)

d

&y T o[-0 +02+0+1 1

ax dx~ °© iE X H(BE+BE+B—1)
e

IC“ID“I
s

j= ¥

3]
( 83+82+8+1)

2+02+0-1
- 2t 4 1 — ¢2
0 = 171 —
1+ t2 Y 1+ t2
Solution:

x = 2
Given, ™ 7 1412

Differentiating x with respect to t using quotient rule,
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dx (1 +t2)%{2t) - Et%{l +t2)

dat (1+1t2)2
(1 +t2)(2) — 2t(2t)

B (1+t2)2
[2 + 2t% — 4t7

] (1+12)2
[ 2 — 2t?

T (1 +12)2

dx E—Etz]

dat La+e2z) . (1)

And also given that,Y ~ 1+

Differentiating y with respect to t using quotient rule,

gy [a+ga-)--Fa+e)
dt (1+12)2

(1 +t2)(=2t) — (1 — tE)(Et)]

(1+1t2)2
[—2t — 2t% — 2t + 2t3
B (1+12)2
ﬂ . —4t ]
at  la+e2zl (2)

Dividing equation (2) by (1),

dy
dy_ﬁ_[ —4t ] 1
dx  dx  [(1+12)2 x[z—ztﬂ]
dt {:1_|_-t2)2
B 2t
1 —t2
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dy X X 2t 1+t° 2t
— = —— [since,— = X =
dx y[ 1+t 11t 1—t2]
12. ¢ = cns_lé and y = sin '———, teR
V1 + 2 NS
Solution:
. x=cos 1=
Given V1+t2

Differentiating x with respect to t using chain rule,

dx 1 d 1
dac . Eﬁ(m)
Jl_(m)

= L { L d{1+t2)
- 1 (14t
11— 2 )

o (1+t?)% B
- J(1+t2-1)
B t

VEZ x (1 +1t2)

g](zt)
2(1+12)2

. -1 1
) =sin”T" ——
Also given that, Y J 1412

Differentiating y with respect to t using chain rule,

SO T
dt Jl—( ) )Edtm

V1+t2
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! { ]d (1+t9)
= —_ 3 —_—
1 2\dt
_ 2(1 +t2)2
l-1T+v ( )
(1+12)3
1+1t°)z2
J(1+t2-1) 2(1+t2)3
B t
Ve x(1+12)
dy 1
dt 1+t2 ... (2)
Dividing equation (2) by (1),
d
dy d_i’ B 1 1+t
dx  dx —  141¢2 X 1
dt
dy
— =1
dx
13 1 —t2 ; 2t
. 0= ek a} —
12 v 142
Solution:
1-t

. ¥ =—
Given 1+42

Differentiating x with respect to t using quotient rule,

dx |(1 +t2)%(1— t?)—(1 —tz)%{1+t9)

Fr

(1+12)?

[+ (20 — (1 - t%)(20)

(1+1t2)2
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(1+1t2)2

—4t ]
a+t2)2] L. (1)

2t

And also given that, ¥ = T4

Differentiating y with respect to t using quotient rule,

dy_
dt

dy

(1+ tE)%(Et) - {:Et)%{:]_-l- t2)
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(1+1t2)2

(1 +t2)(2)— (20)(21)

(1+4+12)2

[2 + 2t% — 4t?
(1+1t2)2

2(1-t%)

dt (1+t2)2 ... (2)

Divide equation (2) by (1) so,

dy_

dx

dy_
dx

d

d—iF 2(1—1%) 1
[N W) R
dt (1+12)2
2(1—t%)

—4t

d
14. If x = 2cos 0 — cos 2680 and y = 2sin @ — sin28, prove that d_ = tan

Solution:
Given x = 2cos 8 —cos 26

Differentiating x with respect to 6 using chain rule,
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dx , . d
5= 2(—sinB) — (—SIIIEB)E(EB)

= —2sinb + 2sin20

dx . .
» = 2(sin26 — sinf)

And also given that, y = 2sin 6 —sin 26

Differentiating y with respect to 6 using chain rule,

dy d
B 2c0s0 — CDSEBE(EB)

= 2c0s0 — c0s20(2)
= 2cosB — 2cos26

d
a6 = 2(cos6 —cos26) )

Dividing equation (2) by equation (1),

d
dy % B 2(cosB — cos20)

dx  dx  2(sin26 —sinB)
do

B (cosB — cos28)
~ (sin26 — sind)

dy B —2sin (BE—EB) sin (B _228)
dx 2cos (E —;EE) 5111(282_ B)

a+b a—b>b
[msa —cosh = —25111( > ) sin( )]

an(30) (s (-3)
e
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() ()

(D))
(%)
")

dy_t 30
o an(zj
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