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1. dy

If y = (222 + 6x)(22° + 5x?), then e
x

X A. 20x* + 80x% + 90>
v) B. 2044 1 8823 + 9042
X) C. 16z* + 8823 + 9022

X D. 16x* + 80z° + 9022

We have,

y = (222 + 6z) (223 + 5z?)

Let,

u = 2z% + 6z and v = 2z3 + 5z2
Using Product Rule:

d(uv) dv du

dzx - UE—H)E

d d

= - 4x + 6 and & 622 + 10z
dzx dzx

Therefore

dy B d(uv) dv du

dr  dx dzx dzx

= (222 + 62)(62® + 10z) + (22* + 5z?)(4z + 6)
= 20z* + 8823 + 902
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e
A. 4x* + 24x

X
(z% + 3)
v B —4z* + 24z
(3 + 3)2
%) C A3 + 24z
(a? +3)2
x) D —4a*
(z® + 3)
We have,
B 412
Y x>+ 3
Let,

u=4z>andv=z>+3
du dv N
— =8z and —= 3z
dz T

Using quotient rule:

d (u> du dv
— v——U—
dy - v/ _ _dx dx

de  dzx V2
(z3 + 3)(8z) — (422)(3z?)

(35 32
8zt + 24z — 1224
(23 + 3)2
—4z* + 24z
(@3 + 3)2
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d
3. If y = ef2n3 then Y
dr
X A. etan3m % se(:2 3x
v) B. ggande 0023,
X C. 3et%3%  tan 3z
X D. 3etan3w % sec 3z
We have,
y= etan3m
Differentiate it with respect to z,
ﬁ — i(etan?m:)
de dx p
= efandzr x d—(tan 3z) [using chain rule]
x
d
= e'm3% x gec? 3z x —(37)
dx
= 3e'3% » sec? 3z
d
4 iy =27 then —2—
dx

X A. 3:[:2(2“’3)
v) B. 33132(2“”3 log 2)

x D. 61}'2 log 2
We have,
3
y=2°
Differentiate with respect to z,
dy B d
de  dx p
= 9" x log 2 x d—(w3) [ Using chain rule |
x

23

= 322 x 2% x log2
= 3:(:2(2‘”3 log 2)
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5. , > dy .
If f'(z) = +/22% — 1 and y = f(z?), then d—at z = 2 is equal to
X
p 4 A 2v/31
X B 47
v) C 431
x) D 2715
d
y=f(?) > =2 = f'(?) - 20
p dx
Lo =VET=1-%% [ f(e) = VT 1
L
d
atz =2, %:‘/32_1'4:4\/3_1
L
d
6. y = log;(2z — 3), then Y
dx
v A -2
(2z — 3)log7
x) B. 2
(2z — 3)
x) c. 1
(22 — 3)log7
x) D. 1
(2z — 3)
We have,
y = log;(2z — 3)
log(2z — 3) logb
Sy=— {'.'logab: }
log 7 loga
Differentiate it with respect to z,
Y 2 Lliog(2z - )
—= og(2x —
dr logT7dz 8
1 1 d( . .
= X (2z — 3) [Using chain rule|
log7 (22 —3)dx
-z
(2z — 3)log7
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. d
If y = e V7, then Y_
dx

<) A €% VZ gin NE
2z

sin vz
x) B. £ __
2\/z
v) C eSVE cos /7

2\/x
x) D. eSVZ cos /T
NI

We have,
Y= esin\/;

: T dy d . e
Differentiate it with respect to x, — = —e**Vv?®

de dx
. d = _ . '
— SinVT d—(sm V) [Using chain rule ]
T

. - d -
= VT % cos \/Z X d—\/m [Using chain rule |
T
1

— eSinVZ  cos /T X
Ve 2z

eSV7 cos /T
2z
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dx
X) A tanz
X B. seczx
v) C. gsecz-tanz
X D. sec? 2
y = 310g9(1+tan2 z)
_ 3%10g3(1+tan2 z)
1
_ 3log3(1+tan2 z)?2

= Vl—f—tanza:

= |secz| =secxz (ace <O, %))

— —==sgecx-tanx
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1
9. f g9(z) = N 5 then ¢'(z) =
T/ T

df 1 1 o
(‘ %< f(:v)) B )>

2z
=g(z)=——x |Ve2+1+z-
(zy/22 +1)2 ( 2vz? +1
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10.
If y = asinz + bcosz, (where a, b are constant), then y2 + (

X ) A. function of

x ) B. function of y

x ) C. function of z and y
v ) D. cConstant

y=asinz + bcosx
Differentiate it with respect to z,

dy .
—=acosz — bsinzx
dx )

d
<_y> = (acosx — bsinz)?

dx

—a%cos’x + b?sinz — 2absinz - cos

Now,

y? = (asinz + bcos x)?

.. 9 .
= a251n $+b2COS2$—|—2CLbSID$'COS$

P
= (d—y> + y2 = a? (sin2 x + cos? a:) + b2 (sin2 x + cos? m)
T

dy\’ 2 2 | 72
- — +y? = (a® + b*) = constant
x

dy>2.
—) isa
dzx
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11. The derivative of f(z) = |z|* atz =0 s

v) A
X B. 1
X C. -1

x ) D. Not defined

f(z) = |z
- x3, x>0
Tl -2, z<0
o 3z2, >0
f(x)_{—?mﬂ, z<0
S (@) =0

d
2. y= (1+a*) tan 'z — x, then d—yis equal to
xZr

x) A

tan 'z

v B. 2ztan !z
X C. 2ztan tx — 1

x) D _ 2%
1

tan "z
y=(1+z?)tan"lz —z
By product rule

d d d d
= Y1420 Ltan 1 2) + (tan ! 2) (1 + 22) — (a)
dz dzx dz d

T
dy 1
= Z=(1+22)  ——  +tan 'z2(22) -1
dz ( ) (1+ x2) (22)
d
:>—y:2actan_1:c
dz
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d
13. If y = tan—? <ﬂ>,m € (—%, %) then d—yis equal to

X

v

X

X

B.

C.

D.

1+sinz T

N | =

COS .
Convert —,xm terms of tan and proceed.

1+sinzx

L
sin| ——
5 T
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14, dy
Ify:\/m—i—\/y—i— VT +y+ - oo, then =

XL

x) A _YT*?

y? — 2z
3 _
x) B. y 7
2y2 — 2zy — 1
x) c. ¥t
292 —
v) D. y -z
2y3 —2zy — 1
We have,

y:\/m+\/y+\/w+\/y+---oo,

I S MY e R

=y =+ Ty
=y’ —z=.2y

= (y*—x)’ =2y
On differentiating both sides w.r.t. z, we get

dy dy
2(y? — 2y—— 1) =22
(y w)(z/dm > -
dy dy
2 _ —=2-_1) = =
(y «’E)(z/dm > -
dy dy
= 2(y® —2)—— (2 —z) = —
M —erg, 0= g,
y dy
= 2y(y? —z)—— —=1y* -
;(y x)dm dzr yor
:‘d—y(2y3—2my—1)=(y2—fﬂ)
Ui
dy y:—z

= = =
dz  (2y® —2zy—1)
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. 1—t 2t d’y
15 Ifz = and y = —— then —yIS equal to
1+¢ 1+¢ dz?
x) A 2
(1+1t)°
x) B. —*
(1+1)*
2
x) c. _“4
(1+1t)°
, 1-1t¢ 2t
Given:z = 1+tandy: Tt
We can write
z+ty=1
Differentiating w.r.t. z, we get
1+ il
= _—
dx
d
S
dx
Differentiating w.r.t. z, we get
d?y
.. w—

[BYJu's

The Learning App

Copyright © Think and Learn Pvt. Ltd.

Methods of Differentiation



O [ACER

BYJU'S Study Planner for Board Term |
(CBSE Grade 12)

16. The derivative of In z with respect to cot z is

v) A — sin®

X B. COS™ x

x) C. —sin"z

% D. — sin® ¢
22
Lety=Inz and z = cotx
Now,
dy 1

de =

dy  de -1
dz dz  x-cosec’x
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7. If y = acos(lnz) + bsin(Inx), then deZ—y—F wﬁ:
dz? dx
x) A
x) B. y
x) C. 2
v) D.

y = acos(lnz) + bsin(ln z)
Differentiating w.r.t. z, we get
dy

1 1
—= —gasin(lnz) - —+ bcos(lnzx) - —
T T

dz
dy
= z—= —asin(lnz) + bcos(ln z)

Again differentiating w.r.t. z, we get

dx? dz T
d*y dy
2_+ 7 _ _
& dz? xdaz y
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d2
18. If £ = acosf,y = bsinf, then —yiS
dz?

3b
x) A _ —3cosec49 cot? @
a

X) B. _cosec?6
a2

b
v) C _ —2cosec39

a

X ) D. None of these

We have y = bsinf,x = a cos ¥,
So,

Y bcos 6, d_:c: —asinf
do do

d b
o ——cot 0
dx a
dy b, df
= ——= —cosec“0—
dz2 a dx
y b L |
= ——= —cosec“f x —
dz2 a asinf
d? b
- _ ——cosec®d
dz? a?
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20. If y* = 2529, then d_y:
dx
v) A g[ mlny—siny}
z|ylnz-cosy—x
» B. 2[ wlny—l—siny}
x| ylnzx-cosy+x
x) C. —y[ mlny—siny]
x yln:c-cosy—:cJ
x D. g[ wlny—siny}
| ylnzx-cosy+x
Given,
y® = gy

Taking 1n on both sides, we get
zlny =sinylnz.

Differentiate w.r.t.

1 d 1 d
lny+a:-—-—y:siny-—+lnz-cosy-—y
Yy dx T dz
) siny dy { x
= | Iny— = —I|cosy-lnx — —
Y T dz y Y

..E_w

dy y{ xlny —siny ]
ylnx - -cosy —«
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