JYZ«e Excel Coaching Classes

Time: 60min Differentiation Marks: 20
SECTION A
Q.1 Select and write the correct answer for the following multiple choice type of 4)
questions:

i
d
Ify= (5x3 -4 2_ 8x)9 ,then—y =

dz
(A) 95x° — ax% — 8x)8 (15x2 - 8x - 8) (B) 9(5x° — 4x% — 8x)° (15x% — 8x - 8)
(C) 95X — 4x? — 8x)8 (5x% - 8x - 8) (D) 9(5x° — 4x% — 8x)° (5x° - 8x - 8)
Ans: ["A"]
Explanation:

y= (5x3 - 4x2 - 8x)9

Differentiating both sides w.r.t.x, we get

dy

Iz = % [(5.%3 —4z% — 8m) 9}

2 2

d
= 9(5x3 —4x" — 8x)8 . %(SX3 —4x~ — 8x)

2 8

= 9(5x3—4x -8x)°. [5(32%) —4(2z) — 8]

d
d_y: 9(5x3 - 4x2 - 8x)8 . (15x2 - 8x-18)
X

ii Differentiate (sin x)x W. I t. X.

(A) [x cotx + log (sin x)] (B) (sin X)X [x cot x + log (sin x)]
(C) (sin x)X [x tan x + log (cos x)] (D) [xtan x + log (cos x)]

Ans: ["B"]

Explanation:

Lety = (sin x)X
Taking log on both sides, we get
log y = x log (sin x)
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Q.2

Differentiating w. r. t. x, we get

d d . .
1z (logy) =x .E[log (sin x)] + log (sin x) . d

d
— (¥

T

1 d 1 d

- . —y:x. - . —(sin ) +log (sinx). 1
y dx sin x x

1 dy

y dz sinzx

. cos x + log (sin x)

d
" Y y [x cot x + log (sin x)]
dz
d
SV (sin x)™ [x cot x + log (sin x)]
dx

Answer the following questions:

i Differentiate the following w.r.t. x.

y=vz2+5

Ans: []
Explanation:
Letu= x2

. . . dy _ dy
differentiable function of x then I = du
Now, ¥ = /u

Differentiate w.r.t. u

dy _ d _ 1 _ 2
i = E(\/ﬂ) = m andu=x“+5
lgifferer(litiate W.I.t. X
_ 2 _
= o (:/v + 5) =2z
Now, equation (I) becomes,
D L yop= 2=
dz 2V/u V45

Alternate Method:

We have y = vz2 + 5

Differentiate w.r.t. x

dy _ d (\/ z2 + 5) [Treat x2 + 5 as u in mind and use the formula of derivative of 1/u]

dz dz

dx o0/z2+5 dx
dy 1 2
- — €T
dz 2V z?+5 ( )
A _ s

dzx Va2+5

ii Differentiate the following w.r.t. x.
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+ 5 then y = /u, where y is a differentiable function of u and u is a
du
>< e
dz

(2)



sin~1 (x3)
Ans: []
Explanation:

Lety= sin~1 (x3)
Differentiate w.r.t. x

= 4 (sin 1 (2))

- A6

SECTION B

Attempt any TWO of the following questions:

Q3 Differentiate cos™! <};—iz> W. I L. X,

Ans: []

Explanation:

Lety = cos 1 (%ii > ;x>0

Put x = tan 0, then 6 = tan~ 1 x)

0=tan1 (x)
. _ —1 [ 1—tan’6
© Y= Cos ( 1+tan29)

= cos~! (cos (20))
=20

=2 tan_1 X

Differentiating w. r. t. x, we get

dy _ d -1 _ 2
@ =24 (tan"lz) = 75

Q4 Find the second order derivative of the following:

x3+7x2—2x—9

Ans: []

Explanation:

Lety=x3+7x2—2x—9

Differentiate w.r.t. x
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dy d , 3 9
d
—y:3w2+14:1c—2
dx

Differentiate w.r.t. x

d (@) = i(39e2 + 14z — 2)

dz \ dzx dx
d?y
— =62+ 14
dz?
Q.5 Find Z—z, if eX Y = cos (x—y)
Ans: []
Explanation:

Xt =cos (x—y)
Differentiating w.r.t. x, we get
X TV . L(z+y)=-sin(x-y). L(z—y)
+ d . d
Y [1+ ] = sin(x-p) [1 - ]

X + xX+ydy _ . . dy
XY+ XY = sin (x—y) +sin (x—y) ==

[X TV —sin (x—y)] -G£ =sin (x—y) + ¥ Y]

dy _  sin(z—y)+e™tV _ sin(z—y)+e”
de = etv—gsin(z—y)  sin(z—y)—eTV
SECTION C

Attempt any TWO of the following questions:

3 3
Given that: sec ™! < i3+y3 ) = 2a... [We will not eliminate a, as answer contains a]

Q.6 If sec! ( iy ) = 2a, then show that % = Zitan’s
zi—y z y
Ans: []
Explanation:
—y
3 .3
cos ! ( z3+53) = 2a
ﬁZ—IzZ = cos2a
X3 —y3 = x3 cos 2a +y3 cos 2a
X3~ x3 cos 2a =y3 cos 2a +y3

X3 (1 — cos 2a) =y3 (1 + cos 2a)

v’ = (c0ma )2’
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Q.7

Q.8

yP = (%)x?’

¥ =@ ...
Differentiate w.r.t. x

i (V') = (tan’e) 77 (2°)

3y? & (tanza) 3z2

dz
dy _ z’tan’a
de y?

d*y . t
Fmdd o ifr = sm\/i, y = e

Ans: []
Explanation:

T = sinﬁ,y = eVt

Differentiating x w.r.t. t, we get

C;_f— cosvi-L (f)

_ cosVi ()

2/t

Differentiating y w.r.t. t, we get
dy oVEG d

/)
dt dt (X/—

eﬁ ..
= i ...(ii)

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

dy eVt

de cos V't
Again differentiating w.r.t. x, we get
dry  cosViogoreVtiut g
= X —
d:IZ2 cos2 \/— daf

Vi )
(cos V't + sin \/E) % 2Vt ...[from (i)]

2\/¥<cos2 \/E) cos V't

d’y eV(cos vt + sin /%)
dxz? cos3/t

If y = A cos (log x) + B sin (log x), show that x
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y2 +xyp ty=0.



Ans: []
Explanation:
y = Acos (log x) + Bsin (log x) ...(1)

Differentiating w.r.t. x, we get
dy =—A sin (log x). - 4 (logz) + Beos (log x) = (logz)
d—y = —Asin (log x)'= + Bcos (log x)- =
xZ—Z = —Asin (log x) + Bcos (log x)
Again, differentiating w.r.t. x , we get

X % dy = —Acos (log x)-< — Bsin (log x)- <+

- % + XZ_?; = —[Acos (log x) + Bsin (log x)]

=—-y ...[From (i)]

. X2 % + x dy + y= 0

.2 —

- XYpFtxy1+y=0

SECTION D

Attempt any ONE of the following questions: 4)
Q.9 If y = cos (mcos~1 x) then show that (1—a?) % — mj—z +m?2y = 0.

Ans: []

Explanation:

Given that y = cos (m cos™1 X)

os~! y= mcos ™1 x

Differentiate (I) w.r.t. x

di (cos ly) = m% (cos_la:)

1 . dy m
1-y

\/1—:52-%:777, 1—y?
Squaring both sides

1 2 dy 2 —m2(1 2

1-2%)- () =m*(1-9)
Differentiate w.r.t. x

2 2
d d d d d
(1-a?) £ (&) + () £0-0a%) =m>E(1-¢?)
2
d d d d

(1—a?) 2(—;’) L <%) + <d—z> (—2z) = m*(—2y) =
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2
_p2) .y Py 4y \" _ 92,9y
2(1 z ) dr  dx? T\ Gz = —2m ydm

Dividing throughout by 2% we get,

d d
(1-2) & ot = —miy
> d
(1-2?) % -2 +m’y=0
Q.10 Find the n'!! derivative of cos 3 - 2x)
Ans: []
Explanation:

Let y = cos (3 — 2x)
Differentiating w. r. t. x, we get
dy d

o %[cos (3 — 2z2)]

) d
= —sin (3 — 2x). %(3 — 2x)
= (-sin (3 — 2x))(-2)
T
= —2cos(5 +3 - 2x>

Differentiating w. r. t. x, we get

i (22) =2 feos (5 +3-20)]
=(~2) (—sin (g +3— 2x>> %(% 13- 2:(:)
: (—2)(— sin (g +3- 2:6)) (—2)

d?y ) 27
— =(=2 — —2
122 (-2) cos( 2 +3 :1:)

Differentiating w. r. t. x, we get

d (d*y 3 7 d 27
E(m)‘(‘z) d_[ (7”"2“")]
B 9 . 2 d 2T
=(-2) {—sm(7+3—2x)1.%(7+3—2w>
= (-2)? l— sin <27” +3— 2:1:)] (-2)
d3y _ 3 37
e (=2)"cos (7 +3 - 2:1:)

th

In general, n*" order derivative will be
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d™y

= () N g )
T (-2) cos(2+3 2z
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