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Chapter: Differentiation
Exercise: 11.7

Page Number: 11.112
Ql.

Solution :

We have, x=at" and y=2at

3ﬂ=2a1and @=2a
dt dt
dy
cdy g 2a 1
Cdx A Dar t
dt

Q2.

Solution :

We have,x = a(¢9+sinz9)andy = a(l—cos@)

:>d—x:a(l+cose)andd—y:a sin @
d6 do
dv. SOy O
dy 40 asin@ S 085 0
S _do 9 - ~ tan —
dx  dx  a(l+cosf) 2cos’ @ 2
do
Q3.
Solution :

We have, x = a cos and y =hsinf

= ﬁ=—asin49 anddlzbcosé’
dao do

dy
-
S _do _ beost b g
dcx dx -—asind a
do

Q4.

Solution :



We have, x = ae’ (sin @—cos 0) and y = a¢’ (sin 0+ cos 0)

SN alieﬁ i(sin@—cos@)+(sin¢9—cosn9)i(e’9):| and .
do do do do

= a{ea %(sim%rcos¢9)+(sin6’+cos¢9)%(66)}

dx
: PR
do

= % =qa [2@6 sin 6’} and % =a [Zeﬁ cos 49}

= a[e” (cos<9+sin9)+(sint9—cos¢9)eﬂ and % = a[e(’ (cos @ —sin §)+(sin &+ cos H)eq

dy
. ai&_ 51(2«2‘9 cos@)
Cdx a(2e‘95im9)
do

=cotd

Q5.

Solution :

We have, x =bsin’ 6 and y = a cos” 0

P i(b sin’ 5) = 2h sinfcos @
deé do
and,
b _ i(a cos’ 6’) =—2a cosfsinb
do do
dy

" dx dx 2bsinfcos® b
do

. dy _qp _—2acosfsinfd _ a

Qe.

Solution :



We have,xza(l—cos@) and y=a(¢9+sin¢9)

Cdx _d
T do do
and

dy _d

— | a(1-cos 6’)} =a(sing)

= a(¢9+sin¢9)]:a(1+cos¢9)

dg do

dy

‘Fﬂ _| 4o
d_x H:E dx
2

4o

Q7.
Solution :

4

e
We have,x =

dx 1[d
:_:_[_(6)+
dt 2| dt

i 2
ﬂ=l(el—e
dt 2
dy
LAy _dr _x
Cdr odx oy
dt
Q8.

Solution :

+e

-1

)

a(sin 6)

0="
2

e —¢

and y =

%(6_[ )} and

S




We have,x =

-

sSat
1+7°

Differentiating with respect to t,

d d
& (1+[2)E(3at)—3at5(1+t2)

dr

Q9.

(1+t2)2
_(1—1—[2)(311)—3(1[(2[)]
(l+zz)

3a+3at’ —6at’ }

(1+z2)2

Solution :

[using quotient rule]



& (1) (3ar*) =30 & (1+1")
dt (1+tz)2

[using quotient rule]

dx | (1+2%)(6ar)=3ar* (21)

dt I (1+£° )2

dx i 6at + 6at® —6at’
=—= ;

dt I (1+t2)k

dx  6at

== 2
dt (th)
Dividing equation (iz') by (z'),
dy N2
dt __ bat 8 (1 + th) 2t

(1) 3“(]_t2)=1_[2
dt

We have, x=a(cos+0sin ) and y = a(sinf— 0 cos6)

& =a[icosﬁ+i(6’ sin@)} and 2 =a[i(sin6)—i(ﬂcos¢9)}
do do do do

= L = a[-sin&+ 6 cos V] andﬂza[cos€+65in8—cose]
do do
:% :aﬁcosﬂandﬂ:aﬂsinﬁ

dy
o dy ﬁ_aﬂsinﬂ .
Tdx dx gfcost
de

an &

Q10.

Solution :

We have,x = ¢’ (6’ + é]



deo de o a6

ﬂzeg 1- ], + o +1 e’

de i 0

2

éﬂzey I—L2 g+l

de 0 0

dx L0 -1+0+6
=>—=¢ 5

do -

o ¢ (0+67+0-1)

E_ 62 (l)
and,

LAy _ L0 1-0+0
do 0’
dy €"(-6°+0°+0+1) )
E— (92 ...(ll)
Dividing equation (ii) by (i),
dy
do _ o O -0 +0+1 y o
dx 6 (6" +0°+0-1)
do

_ 0 -6 +0+1
& +0+6-1
Ql1.

Solution :

2¢

2

+1°

We have,x =

[using product rule]

[using product rule]



4 _(1+Zz)i(21)—211(1+t2)
= di p di [using quotient rule]
dt (le)
dx__(1+z2)(2)—21(2z)
di | (1)
§:_2+2t2—4tZ
d | (1)
dx _2—2z2
d[(1+[2)2:| (l)
and
1=
T
& (1+z2)—t(1—zz)—(1—12)—t(l+z)
dr (1+t2)2
dy__(1+t2)(—2t)—(1—t2)(2t)
dt __ (1+t2)Z
dy | -4t /.
(ﬂ(1+t2)2:| (i)

Dividing equation (ii) by (i), we get,

dy 2
- 2
ﬂz —4¢ X(1+t)
dx (1+:2)2 2(1-7%)
dt
-2
b2
dx 1—t
dy _ x Lx X ><l+tz_ 2
de y Ty 1+ 1= 1-£
Q12.

Solution :



“ X 2t

dt \/l-l-tz—l 2(1+t2)i( )
N S

dt JFX(1+[2)

dx 1 ,
3;—@ (l)

Now, y=sin"" !
NI+



dx _ (1"‘1‘2)E ! (21)

dr Vi+17 -1 2(1“2)2

— ﬁz_—l(zt)

dt 2\/17><(1+12)
| 3
E— l+t2 ...(ll)
Dividing equation (ii) by (i),
dy
dr 1 X(1+IZ)
& (1+2) -l
dt

v _
dx

-1

Q13.

Solution :

24
+1

We have, y = ]

2



d d
(1+IZ)E(2t)—2tE(l+t2)

= P = 5 [using quotient rule]
dr (1+12)
(142)(2) =21 (21
Lo [l
d (1+t2)
dy |2+20-40
d | (1vr)
o | 222 (0)
a1 (1+a)
and
x_l—zz
S

ﬁ__(uﬁ)z(l—ﬂ)—(l—zz)(1+zz)

i (1+t )

ﬁz_(1+t2)(_2t)_(1_t2)(21)

dt I (l+tz)2

d | 4 ;
jdt(Hf)Z} .. (i)

Dividing equation (z) by (ii), we get,
dy 2

g _ 2(1—t2)x(1+z2)

dx Y 4

22 (14t

o (er)

Q14.

Solution :



We have,x =2 cos@— cos 28

= j—; - 2(—sim9)—(—sin20)d%(2¢9)

:ﬂ=—2sin¢9+2 sin 26
= ﬂ=2(sin26’—sinn§’) (z)
do

and,
y=2sinf—sin 26



= @ _ 2 cosH—cosZHi(Zé’)
do do
= @b _ 2 cos#—cos260(2)
do
dy
= ——=2cos0—2cos26
do
:%zZ(cosH—cosZé’) ..(ii)
Dividing equation (ii) by equation (i),

dy
E 3 2(cos & —cos 26’)

dx  2(sin20-sin0)

dy cosf—cos20
dx sin26—sind

i (39) _ —e)
—Sm| — |S;mn| —
dy 2 2
- =
COS| — |SIn| —
2 2
; (35)( ; ej
=S| — —S1n-—
dy 2 2
Y _
dx 38). (6
COS| — |SIn| —
2 2

QI15.

Solution :

c08 28 sin 2¢
We have,x = ¢ and y = &*"



dx d (ecoszz) and in(esmz/)

===
dr  dt dr  dt
& _ e i(cos 2t) and b _ & i(sin 21‘)
dat dt dt dt

dx cos2¢ : d dy sin 2/ d
—= — 2t)—(2 —_— = 2t)—(2
= . e ( sin t) l( t) and ” e (Cos t) t( t)

dx . cos dy sin
= o —2sin 2t and 2 = 2 cos 2te"™
{

dy
.. dt _ 2coslte
S dx 2sin2te

sin2¢

dt
dv _ ylogx wx =" = logx=cos2t
dx xlogy y=e"" = logy = sin 2t
Q16.
Solution :

We have,x = cost and y = sint

=2 2065 1) and L (sin 1)
dt dt dt dt
:ﬂz—sin tandﬂzcos t
dt dt
dy
. di _ cos i
L= ——cot ¢
dx  —sin ¢
At
NOW,(@] — —cot (L”J_L
X ), 2z 3 3
Q17.
Solution :

We have, x = a(t+%}mdy = a(l—%}



dt
dy a(tz—i-l) f
= = X
dx ¢ a(lz—l)
2l =a([+l]x
-]
alt—-
t
_d_x
dx y
Q18.
Solution :
We have, x=sin"1( ZIJ
1+t
Put t=tanf

=-l<tand <1

=-Zcp<Z
4 4

:>_£<2,9<£
2 2
. 4 2tand
Lx=sinT | ————
l+tan~ &8
= x=sin"' (sin249)
= x=260 [-.-——<29<E

= xy=2(tan™'¢ t=sind
[ ]



dy 2

dt - 1+ ...(zz)
Dividing equation (ii) by (i),
dy
a2 ><1+z2
dx 1+ 2
dt

@,

dx

dx 2 .
> —=— .

dt 1+¢ (@)

2t
Now, y =tan™
g (HZJ

put t =tan @
= y=tan” —2 "

Y 1—tan @

= y=tan” (tan 20)
= y=20
= y=2tan"'¢

Q19.

Solution :

['.'—£<2¢9<£}
2 2

[ 1=tand)]



sin’t cos’ ¢t

We have, x = and y=
ecos 2t ecos 2t
_ dx_d| sin'y
dt  dt| <Jcos2t
cos 2t i(bms t)—sin3 tixlcos 2t
:> — dt dt [Using quotient rule]
dz cos 2t

\Jcos 2t (3sin2 t)%(sin 1)=sin® 1 x——— (cos 21)
= =

dt cos 2t

& 3/cos 2t (sin2 t cosl)—zj%(—z sin 21)

dr cos 2¢
dx  3cos2isin’f cost+sin’ ¢ sin 2¢

E B cos 21~/ cos 2t
dy d| cos't
ow, — = —
dt  dt] \Jcos2t
d 5 s d
\eos2t —(cos t)—cos t—A~/cos2t
dy dt ( ) dt

2 Using quotient rule
dt cos 2t [ i ]

dy ) ~Jcos 2t (3 cos’ Z)%(cosz) ~cos’ ZXZ\/(;)S—%:;;(COS 21)

dt cos 2t

3+/cos 2 cos’ t (—sin l) —LSJI(—2 sin 21)

@ _ 2+/cost

dr cos 2t
dy —3cos2i c08” £ 8in f + cos’/ sin 2¢

dt c0s 2{+/cos 2t

2+Jcos 2t dt

dy

_dv g —3cos2tcos’tsint+cos’ £ sin 2t y cos 2¢+/cos 2t

Cdx dx cos 2t+/cos 2¢ 3cos2¢sin’ £ cost +sin’ ¢ sin 2¢
dt

dy  sint cos? [—3 c0s 2 cost +2cos’ ZJ

= S : - 3
dx sm[cost[3cosZt sm i+ 2sm t}

N dy [—3(2coszt—1)cost+2cos3t} cos2i=2cos -1
dx [3(1—2sinzt)sint+251n3 t] cos2t=1-2sin’ ¢
dy —4cos t+3cost

: - = . . 3
dx 3sint—4sin’ ¢

_ dy —cos3i cos3t =4cos’ t—3cost
dx  sin3t sin3t =3sint—4sin’ ¢

.'.d—yz—cot?az

dx



Q20.

Solution :

We have,x = (z+ )
abc a’( J
—=—||1+-
d dt

dx [ 1 d( 1
=—=a|t+-| —|t+-
dt t dt t
" 1
t+- 1-—
( tj ( tzj

1
= @ _ a(r+;] X loga(l—%]

Dividing equation (ii) by (i),

!
dy aLH’]xloga(l—l)

ﬂ:

tl
dx ] “t ]
a N\ T

dy _a "xloga
dx ( 1)“_1
al t+—
t
Q21.
Solution :

1 2
Wehave,x =a (%)

(i)



s |1 g ) ) =)

—=q 3
di (1-2)
. (l—tz)(Zt)—(1+tz)(—2t)}
dt (1_1«2)2
dx _21— 26+ 21+ 27
X _ ., .
a | (-7 ]
dx 4at .
352(1_1‘2)2 (l)
and
2t
YTIe

& (l—zz)%(z)—za(l—zz)
dt

@ sy
:dl:z(lﬂl) i)

dt (1-#)2

Dividing equation (ii) by (i),

D er) (1-p)
EZ _2\ * dat
]
jd_y:(1+t2)

dx 2at
Q22.

Solution :

[Using quotient rule]

[Using quotient rule]



We have, x=10(t—sint) and y=12(l—cost)

dx _drig(;si D _drih-
jZ_dt[lo(t smtﬂ and 4 a’t[lz(l cost)]
:ﬁzloi(z—sint) andd—yzlzi(l—cost)

dt dt dt dt
:%zm(l—cost) and%z]Z[O—(—sinz)J:Qsint

dy
~d_y:E: 12sint
e dx 10(l—cost)
dt

l2><2$in£cos£
d 2

= t

dx 10x2sin” —
2

dv 6 t
—=—cot—
dx 5 2

Q23.

Solution :

We have,xza(@—sin@) and y=a(1+cos¢9)

= ﬂ=i a(@—sm@)} dna’ﬂ—i a(l+cos¢9)]
de do de de
:ﬂ:a(l—cose) andd—y:a(—sine)
do do

dy
. dy 49 —asind
Codx dx a(l—cosé’)

do

dv sin = ﬁ
N 3

dx Jp.z l—cosg I-—



