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maths

Methods of Differentiation

Derivative of logyox With respect to x? is

(A) 2x% loge10 (B) l"f;ge
(@ lozgizlo (D) x2 lOge 10

If x = sin"1(3t - 43) and y = cos (1 - 2t2) then
dy/dx is equal to
(A) -2/3

(C)2/3

(B) -3/2
(D) 3/2

If u =log; x and v = log,, 6 Find %
(A) = (B)

xlog6
—(log x)* (D) x log 3
©) log 31log 6 &
If x = loggcos , y =loggsin then
%, when 6 = % is
(A)1/2 (B) 1
Q-1 (D)-1/2
Find 2 when x = cos™! —1
dx \/1+_t2’
I | t
= s V1412
(A) -1 (B) 1
Qo (D) 1/2
If tany: 12t —Hz_—ttz,then% =
O1 (D) 2
Ify—%4,u—23+5 then%:
2(2x +15)" (8) Hx(2x* +5)°
(2x + 15) (D) None of these

Q8

Q9

Q10

Q11

Q12

Q13

Q14

DPP: 3
fu = esin_1 (1—2t2) and v = ecos‘1(1—2t2)
. Find &
(A) -v/u (B) -u/v
(C) utv (D) v/u
If
— ool (1= il x
U = cos ( e > and v = sin < = >
. Find 4
(A)1 (B)O
(G2 (D) 1/2
Ifx=tant,y=cost 0 <t < —then Z—y =
(A) xy? (B) -x2y
S (D) xy3

If x = a(cost + logtan £ ), y = asint,

then % =
(A)tant (B) -tan t
(C)cott (D) -cot t

If x =2 cost-cos2t,y=2sint-sin 2t, then at
dy _

t=Z, ==
2 B V2-1
(D) None of these

If x = 1 and y= 2 , then Z— is equal to
(A) -y/x (B) y/x
(C) -xty (D) xty

_ 3t = 4 cin3 4y — T
If x =a cos’t, y = asint then — att = 3 is

L
(B) NG

-1

7

(™) /3
©-V3

(D)

Q Android App | iOSApp | PW Website


https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/

Q15

Q16

Q17

Q18

Q19

Q20

Q21

If x = cos’ 0, y=sin’ 0 then
2
dy
1+ (%)
(A) tanZG (B) SeC2 0
(C)sec O (D) |sec 6|
Ifx=asint-bcost y=acost+bsint, then
Ly _
dx? 2_ 2 3
X“+y y
® = ®) Fo
—y? 2 4y?
(@) o (D) — 5
_ at _ 3at® dy _
If x = T YT e then —= =
A 1(2+1)
(A) 1-2¢3
1(2-1%)
®) T2
1(2+1)
14273
1(2-1%)
®) 157

Find &y when x

it =sint, y = cos 2t.

(A) 4 sin t (B) ——
(C)-4sint (D) S8t

If x = a(3 cos B+cos 30),y = a(3sinB+sin36),then

dy/dx is

(A) cot © (B)tan 8

(C) cot 26 (D) -cot 26
ol—t. . 2t Py _

IfX—]—_H,y—l—_H, thenw—
2t 1

(A) (1+t)? ®) (14

(@ 2¢ (D)0

(1+1)?

If x = a cos?2t and y = b sin22t, then

dy _ 18z .

Ix atf = - IS

(A) a/b (B) -b/a

(C) b/a (D) None of these

Q Android App

Q22

Q23

Q24

Q25

Q26

Q27

Q28
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If x = sin”! (3t — 4t3) and
— coc—] _ 2 ay
y = cos <\/1 t >,then -~ isequal to
(A)1/2 (B) 2/3
(©1/3 (D) 2/5
If x = a cos*t and y = b sin%, then % att = %”
is
(A) -b/a (B) b/a
(©)a/b (D) -a/b
The derivative of sin (x3) w.r.t. cos (x3) is
(A) —cot (x3)
(B) cot (x3)
(C) -tan (x3)
(D) tan (x°)
If
x=Vai" " and y = Va7, then % =
y y
(A) —x; B <
- X
Q) o (D) m

The differential coefficient of logigx with

respect to log,10 is

(A) 1
(B) ~(log1X)?
(C) (logy 10)2
x2
(D) 100
Derivative of
sec™! (33— )worty/1+3xatx = —1is
(A)O (B)1/2
(©1/3 (D) None of these

Derivative  of sin_l<2xV1—x2> with

respect to tan~! 1" - is equal to
—-X
(A)1 (B) -1
(©) -2 (D)2
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Q29 Ifx=asint-bcost y=acost+bsint, then Q30 The derivative of sin x with respect to log x is
4?2 Cos X
Ty _ (A) 2
dx?
A X2y? B » (B) cos x
3 x24y? (C) x cos x
- x24+y? COs X
© =1 (D) == O) ogx
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Hints & Solutions

Note: scan the QR code to watch video solution

Q1 Text Solution:
Let y = log;, x and z = x>

Q3 Text Solution:

log 6
u=1logyxand v = li
. . . og x
Taking derivative w.r.t. x, we get
dy | s u= logx 4o _ log 6
dy _ 1 N dz _ .. = ==
ix = YTog, 10 (D) I 2x  ..(i0) log3  dx 1
dy du _ _1 —X
. ody — A _ 1 — logy e dx log 3 (log x)?
*todz daz xx2x log, 10 2x2 1
dx —_—
o du _ dwdx _ _ xle3 —(log x)?
Video Solution: dv = dvldx ~ - ~ log3log6
log 3(log x)2
Video Solution:
Q2 Text Solution:
x =3sin"!¢ i
. 4 Text Solution:
3 =sin 't ? dx 1 1 :
20 =ﬁ><—0><—81n9.
=2sin"' ¢ o8 o
Y — — tan 0
% =sin"!¢ log 3
dy 1 1
y —_ =
>3=3 78 = Togo X smg X c0s0
2 _ coté
y=3X ~ log9
ﬂ 2 ﬂ __ cotd log 3
dx 3 dx = log9 — tan 6.
P 1
~ —2tan260
ey -1 __1
dx o== —2x1 2
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Q5 Text Solution: Q7 Text Solution:
putt = tan 6. y= iud', u= %x3 +5
-1 | Differentiate both 'y' and 'u' wrt 'x'
T\ Ve b i gnd de 20y
dx — dx dx — 3
x = cos™! (cos 0) % =(%x3 +5)2x% = 2—27x2 (2x* +15)
x=10 Video Solution:
x =tan"!¢
dx _ 1
dr 1+
- —1 tan 0 dy
= sin — — =1
y ( y/1+tan2 6 > dx
y = sin™! (sin 9) {
y=0=tan"!¢ Q8 Text Solution:

s — esin‘1 (1-21%) % ecos‘1 (1-21%)

— osin”' (1-21)+ cos™" (1-21%)

uv = e™?
diff. w.r.t. u
u% +0v=0
u
dv _
ug, = =0
v _ _v
du = u

Q6 Text Solution:

_ —I(ZI) :-—1(2t)
y=tan" ({=7) and x = sin™" (=5

take the subsitution, t =tan q
= y=20 and x =20

Video Solution:
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Q9

Q10

Text Solution:

_ —1{ 1=x?
u = cos (—1+x2 )

put x = tan 6.
_ —1( 1-tan® 6
U =cos ( 1+tan? @

u=cos™! (cos 29)
u=260.
L= sin_l(
= sin~! (sin 9)
v=20

=> u = 2v.

du __
dU_2

=)

Video Solution:

Text Solution:

Since 't' is the parameter,

)

Differentiating 'x' & 'y' parametrically

dx __ 2 d_y .
G = sec t& 5 = —sint
dy _ —sint _ 3IRER g
= KT e tant. cos” t = — Xy
Video Solution:
Android App

i

Q1

Q12

i0S App

Vernacular

Text Solution:

Given that
x =a(cost+logtan L) and y = asint
Differentiating with respect to t, we get

)]

o= acost ..()

and ‘2—’: = a[— sint+cot(%)><(

— ‘ I\ geos’t
_a( Slnt+sint)_asint

) sec? (

NSTEN

1
2

= a(cost) (cot t) ...(ii)
From (ii) and (i), we get % = tant.

Video Solution:

Text Solution:
x=2cost-cos2t and y=sint-sin 2t

4 = —2sint + 2sin 2t and
% =2cost —2cos2t

@ _
then —= al, = \/§+ 1

Video Solution:
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Q13 Text Solution: Q15 Text Solution:

_ 1= _ 2 dx _ 20 dy _ 422
X=17 V=15 5 = —3cos”Osinf & —5 = 3sin” Hcos O
Putt =tan @ Z—i:—tan&
x=cos 20 y=sin 20 )

d =>14/1+ (ﬂ) = [secO
%:—2sin 260 and d—z=2cos 20 dx |
d
d—,yc = —% Video Solution:
Video Solution:

Q16 Text Solution:
d . dy .
Q14 Text Solution: < =acost+bsint and — = —asint
Since 't' is the parameter, + bcost
Differentiating 'x' & 'y' parametrically s @ _ beost-asint _ —x
a dx acost+bsint y

‘é—’t‘ = —3qgcos?t.sint & d—f = 3asin’ ¢ . Ay _ _[y(l)—x-y1 ]
.Ccost Cdxr »

dy _ —3acos’tsint _ ﬁ — _[y2+x2]
= dx = 3asin®tcost Ly dx? »3
atx =3 Video Solution:

3

Video Solution:

Q17 Text Solution:
— at . _ 3af’
=1 YT s
dx _ 3a—6ar® . ﬂ __ 6at—3at*
di (142)> 7 dt (1483)?
dy _ dyldr _ 3at(2—1%)
> dx T dx/dt T 3a(1-273)
. dy _ 1(2-F)
tdx T 1-28

Now

Video Solution:
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Vernacular

1—t 2t

X = I_-H’y = 1_+t

dx _ (+0C=D=(1-t-1 _ 2

e (141)? T (14?

dy _ (14+02-2¢1 _ 2422t _ 2

d —  a+0? 0 (+0F (1402

b _dy =<L><ﬂ)= _1
dx dt  dx (1+0)? -2

Q18 Text Solution:

() =0
We have, x =sin t
.odx
. g = cos t
Also,y=cos 2t
.ody _ .
i 2sin2t
Now,
dy _ —2sin 2t _ —2x2 sin t cos t __ .
ax cos t - cos t = —4sin
t .
Video Solution: Q21 Text Solution:
) dy _ b2sin2rcos2t2  _ —b
dx ~— a2cos2t(—sin2H)2 ~ a
d _
L atr=182 & _ b

7 ° dx ~  a

Video Solution:

Q19 Text Solution:
X = a(3cos€+cos30) => %

= a|-3sin 0 — sin 30.3]
= —3aq[sin 0 + sin 30]
And y = a<3 sin 6 + sin39) > %

= 3a [cos 0 + cos 30]
. ﬂ __ 3alcos O+cos 30] __ —[cos 30+4cos 0]
* dx = —3a[sin f+sin30] ~  sin 360+sin O
_ —2cos20-cosf _
2sin20-cos 0 cot 20

Video Solution:

Q20 Text Solution:
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Q22 Text Solution:
Lett=sin @, then x = sin~! (3t — 4t3)
= x =sin”! (3sin0 — 4sin30);\' X
= sin~! (sin36)
= x = 30.

Also, y = cos™! (\/1 - 12>=> y

= cos ' (cosf)=> y =6
dy _ dyld9 _ |
dx ~— dx/dd T 3

Video Solution:

Q23 Text Solution:
dy
==

b-4 sin® 1-cos ¢
a-4 cos? t(— sin t)

Zean? 2 = (1)
a 4 a

= “btan?¢
a

) dy
At = 4 dx

Q24 Text Solution:

Let u = sin(x3) and v = cos (x3)

du __ duldx __ 3x° cos(x3)
NOW, G5 = Goax — —3x2 sin(x3)
oodu 3
T COt(X )

Video Solution:

Android App

Vernacular

Q25 Text Solution:

Q26

Q27

i0S App

. <=1 _
Given, x = Va*i"" " and y = /g™ !

-
Now, ‘é—x =—1 _xa'" /(loga
1 2. asin_lt

dt 2_\/0005_1r 1—72
— 1 2 N =_Z
=5, XV loga < - t2> sloga
% 1
1-12
dy y
So, v =—%

Video Solution:

Text Solution:
Let u =logyox and v =log,10

By change of base property

__ logx __ log10
~ log 10 ~ logx
Now, differentiating u and v w.r.t. 'x’
du _ 1 dv _ —logl0
dx — xlogl0 dx  x.(log x)>
au 2
. du . dx __

Video Solution:

L Tt

Text Solution:
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Vernacular

y=sec”! (55=),z=1/1+3x Put x Q29 Text Solution:
2x°—1
dx __ . ﬂ _ .
=cosfiny G =acost+bsint and —— = —asint
Ly = ‘1( 1 )— —1(_1 + bcost
SLy=sec (———)=sec”T (—=
g 2 cos? 01 (00829) . dy _ bcost—asint _ —x
= Sec_l(sec20) ** dx = acost+bsint ~ y
d .y [ yD=xy
=29=2cos‘1x;‘>d—Z= _22 Ttdx? T 12
1—
X d2y _ y2+x2
— dz __ 3 — = - -
Z—\/1+3x=>—_ dx ¥
dx — 24/T43x

! Video Solution:

Here % does not exists at x = %

Video Solution:

Q30 Text Solution:
du cosx

u=sinx;v =logx .. & = (2 = XCOSX
X

Q28 Text Solution:

Lety = sin~! <2x\/1 r xz) and v

=tan™! | 2

Use x =sinf = 0 = sin~ ' (x)

Video Solution:

Video Solution:

O Android App | iOSApp | PW Website
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