Differentiation

Question1

Ify= 155> then

(a) % = 1+_si1n:13

(b) 3‘3 - 1+slinm

© @ = —gsec’ (§ - 3)

@ 3 = gsec® (§ - 3)

KCET 2025

Options:

A. Only b 1s correct

B. Only a is correct

C. Both a and c are correct
D. Both b and d are correct

Answer: C

Solution:
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Cosx

y= 1+sinz
J = —sinz(1 + sinz) — cos z(cos z) _ —(1+sinx)
(1+ sinz)? (1+sinz)?
, -1 -1
y = - = :
(cos%—ksin %) 1 +sinz
B -1 _ -1
- 2 2(m x
(L. z 1z 2 - cos (Z‘?)
2 (\/5 cos2+\/§sm2)

-1 2(7r w>
=—"sec’(— — =
2 4 2

Question2

: d .
If y = asin®t,x = acos®t, then d—i att — %TW is

KCET 2025
Options:

A. -1

B. %
C.—/3

D. 1

Answer: D

Solution:

y=asin®t,z = acos®t
dy

dy v 3asin’tcost
= =% = —tant
dz 4 3acos?t(—8mnt)
dt
3
t=—=1
4
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Question3

The derivative of sin x with respect to log x is

KCET 2025
Options:
A.cosx

B. zcosx

COS T
C. logz

Cos T
D. <=

Answer: B

Solution:

To find the derivative of sin x with respect to log x, we need to use the concept of implicit differentiation and
the chain rule.

Let f(z) = sinz.

d(sinz)
d(logz) *

We want to find

Using the chain rule, we have:

d(sinz) d(sinz) dz

d(logz) — ~ dz  d(logz)

First, we calculate each part separately:

d(sinz)

—— = COST
. d(l
To find =22, consider that dlogz) _ L hence:
d(log z) dx z
dx —
d(logz) z

Putting it all together, we get:

d(sinz)
d(log x)

—COSX T =T COST

Therefore, the derivative of sin & with respect to log x is « cos x.

Question4
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If y = 223, then dy/dz at z = 1 is

KCET 2024
Options:

A.2

B. 6

C.3

D. 1

Answer: B

Solution:

y = 22%°
dy 3
— = 2z°*[3logz + 3]
dx
dy 3(1)
So, —— =2-(1 3x0+3
0. L =2V x0+3

=6+0=6

Questions

% [cos2 (cot1 \/ ?—i)} is

KCET 2024
Options:
A -3

B. —

Do |
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C.

|~

D.

NP

Answer: D

Solution:

2+x

Question6

2
If y = asinx + bcosz, then y* + (%) is a

KCET 2023
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Options:

A. function of y

B. function of  and y
C. constant

D. function of

Answer: C

Solution:

Given, y = asinx + bcosx

dy .

— —acosx — bsinzx

dy

2 dy ? . 2 . 2

v+l = (asinz +bcosz)” + (acosz — bsinz)
x

— a’sin’z + b%cos’z + 2absinz

.cosz + a’cos’z + b*sin’z — 2absinz - cos T
= a? (sin2 T + cos’ :v) +b? (sin2 z + cos® :13)
=a’+ 1

[ sin?z + cos’z = 1]

= constant

Question7

n(n n(n—1)(n—2)

Iff(x)zl—l—na:—l—T_l)az2—l— 5 3 +

is equal to :

KCET 2023
Options:

A.n(n —1)2n2
B. n(n — 1)2
C. 271
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D. (n — 1)2”_1
Answer: A

Solution:

Given,

flz)=1+nz+ n(n;l) x? + n(nflg(nﬂ) e R

The given equation can be written as f(z) = (1 4 z)"

N B n(n —1)

S(l4z)"=1+nz+ 51
nn—1)(n—2

z? + ( i )w3+...w"

31
Now, f/(z) = n(1 + z)*

and, f"(z) = n(n — 1)(1 + z)"2
putz = 1

~ (1) = nfn — 1)22

Question8

If f(z) and g(x) are two functions with g(z) = z — = and
fog(z) =23 - %, then f'(z) is equals to

KCET 2023
Options:

A 32+ %
B. 2% — %
C.1-=

D. 3z%+3

Answer: D
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Solution:

Question9

Ify= (1 + :c2) tan~ !z — z, then

KCET 2022
Options:
A. 2ztan 'z

-1
tan " x
B. 2L

C.z%tan 'z

D.ztan 'z

Answer: A

Solution:

Given,
Y= (1 +:z:2) tan 'z — 2
Differentiating the given function w.r.t.

dy_

dy .
%IS

—= = (1+2% di(tan_1 z) + tan™" m%(l +2°) — %(x)

dzx T
- (1+4)

1
(14 2?)

+ tan" ' z(2z) — 1

—1+2ztan 'z —1=2ztan 'z
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Questionl0

If x = e?sin 0, y = e’ cos @ where 0 is a parameter, then % at (1,1) is
equal to

KCET 2022
Options:

A0

B.

C. —

Do

1
D. — vy
Answer: A

Solution:

Given, z = e’sin 6,y = e’ cos 0

We have, Z—‘; =ecosf + e’sinf

= e%(cos @ +sin#) .... (i)

dy

0, 9
and 28 e’(—sinf) + e’ cosf

= e%(cosf —sin @) ... (ii)

On dividing Eq. (ii) by Eq (1), we get

%‘é _ €é¥(cos 0—sin 0)
dz " ef(cos f+sinB)

do

b _ cosa(lf%‘.’;f) _ 1—-tanf
= dr — COS&(I-{-:L—HSZ) — T+tand ....(111)

0 .
x __ e’sinf T
As we also have, Y T eosh 7y tan 6

At(z,y) = (1,1) = tanf= + =1

Putting tan 6 = 1 into Eq. (iii), we get
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Questionll

Ify=-eVv V2V > 1, then % at z = log, 3 is

KCET 2022
Options:

A.3

B. 5

C.0

D.1

Answer: A

Solution:

= logy= x\/m\/m ...... :>10gy:\/w-logy
(logy)® _
logy

= (logy)’=zlogy =
= logy=z ..(I)
Differentiating w.r.t. , we get
d d .
Tx g =1= g =y.. (i

Differentiating w.r.t. , we get

Ty — W Yy from Eq. (ii)] ..... (iii)

dzz T da dz?

At z = log, 3, from Eq (1), we get
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logy=1logd =y=3
Putting y = 3 into Eq. (iii), we get

d*y —3

‘dz?

Questionl2

If f(1) = 1, f'(I) = 3, then the derivative of f(f(f(z))) + (f(z))? at
x=1Is

KCET 2022
Options:

A. 10

B. 33

C.35

D. 12

Answer: B

Solution:

Lety = f(f(f(z))) + (f(2))?

Differentiating w.r.t. , we get
== FUF@)) - F(f@) - f(2) +2f(2) - f(2).
Atz =1

W~ PG - £ - FO) +260) - )

W — P F10)-3+2:1-3=F(1)-3-3+6
—9f(1)+6=9-3+6=27+6=233
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Question13

If y = 2°°% + (sin z)?, then g—z atr = 5 is
KCET 2022

Options:

A2

B. wlog T

C.1

Answer: C

Solution:

Given, y = 5% + (sin z)°®

Let u=za"""landv = (sinz)®
Now, © = 5%, logu = sinz log =
Differentiating w.r.t. x, we get

1 du . 1
—_ ._:sma:-——i-logmxcosw
u XL X

du <sinac )
—=u + coszlogx
dx x

du sine (smx

- _ + cos z log m) .. (1)
dx z

Now, v = (sinz)* = logv = x log(sin x)

Differentiating w.r.t. z, we get

1 cCoS T 41 ( . )
=z og(sinz
vdv sinz &
W _ oz cota +logsinz)
— =v(zcotz + logsinx
dz &
dv . . .
i (sinz)*(z cotz 4 logsinz) ... (ii)
x
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Adding Egs. (1) and (ii), we get

du dv sing [ SIDT
—+t—=x —— 4+ coszlogx
dx dx x

+ (sinz)*(z cot « + logsin z)

d ; i
ZY _ gsine <_sm:1: + cos z log :c)
dz x

+ (sinz)®(x cot z + logsin x)

Atz = 5
i = (3) (S rows ) 10 (o)

== (3) (%*0)“‘(0*0):1

Question14

If €Y 4+ zy = e the ordered pair (%, %) at z = 0 is equal to

KCET 2022

Solution:

Given, €Y +zy =€ .... (1)
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Difterentiating w.r.t. , we get

dy dy g
y_ — . p—
e +xdm +1.-y=0 ..~
dy -y
T @t (111)

Again, differentiating Eq. (ii) w.r.t. , we get

d? dy\? &2 d d
ey—y+ey<—y> SRP A A

dz? dzx dz? dzr + dr
d2y dy\® . dy
= (V) e[ L) 122
(e +x)dm2+e<dx> + o

Now, on putting z = 0 in Eq. (i), we get
e+0y=e=>eV=el=y=1
On putting x = 0,y = 1 in Eq. (ii1), we get

dy _ 1 1
de ~— e+0 e

Now, putting = 0,y = 1 and g—z = =L in Eq. (iv), we get

Question15

If a and b are fixed non-zero constants, then the derivative of

o~ %—Fcoswismantnb—p,where

KCET 2021
Options:
A.-m=4z3n= ;—32 and p =sinx

B.m = ;—?,n: %andp:sinx
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C.m= ;—?,n = ;—3 and p =sinx
D.m =4x%n= % andp = —sinz
Answer: B

Solution:

Given, function is -5 — % + cos .

Let f(z) = &% — L +cosz

T

Differentiating w.r.t. x,

Questionl6

Ify= (cos :132) 2, then g—z is equal to

KCET 2021
Options:

A. —4z sin 222
B. —z sin z?
C. —2z sin 222
D. —x cos 2z

Answer: C

Solution:
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Y= (cos w2) 2
On differentiating w.r.t. , we get

@_ 2 @ 2
da =2coszx I (cosa:)

= 2cosz? x (— sin xz) % (mz)

= —4z cos 2 sin z2

— — 2z sin 22>
Question17

For constant a, - (2% + 2% + a® + a%) is

KCET 2021
Options:
1+logz) +az® !

A x*(

B. z%(1 + logz) + az® ! + a®loga
C.z*(1+logz) + a®(1 + log )

D. z%(

)
)
)
1+ logz) + a*(1+loga) + az®!
Answer: B

Solution:

d

dx
= @) b @)+ (@) e (a®) e ()
= %(y) +az® ' +a"loga +0
[let z* = y]
y==a°
Taking log on both sides,
logy =xlogx
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On differentiating w.r.t. z, we get

1 dy 1
—— =z X —+logzx
y dz x
d
o _ z”(1 + log z)
x
Substitute the value of % in Eq. (1),

d
T
=z"(1 + logz) + az” ' + a"loga

Questionl8

Consider the following statements

Statement 1 : If y = log;, = + log, x, then Z—y — log%e 4 %

} 1
Statement 2 : If - (log;y ) = 55 and - (log, ) = 157

KCET 2021

Options:

A. Statement 1 is true, Statement 2 is false.
B. Statement 1 is false, statement 2 is true.
C. Both statements 1 and 2 are true.

D. Both statements 1 and 2 are false.

Answer: A

Solution:

Statement 1,

y =logjgz + log. =
N ~ log.z
y= log_ 10

e

+ log. x
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On differentiating w.r.t. z, we get

dy 1 1
_= — 4 —
dr zlog,10 =«
d lo 1
. % 810€ 4o
dx x x

Statement 2,

ilog x = 4 log.x
dx M dz log, 10
B 1
xlog, 10

d log.z 1

> (log.x) -
dz - 0Be® T dxloge =

Hence, statement 1 is true but statement 2 is false.

Question19
If the parametric equation of curve is given by £ = cos @ + log tan %

and y = sin 0, then the points for which j—z = 0 are given by

KCET 2021

Options:
AO0="neZ
B.0=2n+1)5,necZ
C.Od=02n+1)mnecZ
D.0 =nm,nez
Answer: D

Solution:

x = cosf+ logtan%

On differentiating w.r.t. 8, we get
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dz in6+ « sec? 0 " 1
— — —sgin sec’ — X —
1

— —sinf
SInb -+ sin 0
_ 1—sin’6
- giné
2
cos“ 0 .
= Smo (1)
Now, y = sinf

On differentiating w.r.t. 6

dy ..
—5 =cosf .. (ii)
dy
dy
dz
dz. &
cos 6
= — = n
cos2 6 tan g
sin @

[from Egs. (1) and (ii)]
If % = 0, then tan 6 = 0.
T

Hence, § = nm,n € Z.

Question20

Ify=(z —1)*(z — 2)3(z — 3)°, then % at z = 4 is equal to

KCET 2021
Options:

A. 108

B. 54

C. 36

D. 516

Answer: D
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Solution:

y=(z -1z -2z —-3)°
Taking log on th sides,

= logy = log [(z — 1)(z — 2)3(z — 3)5}
logy = 2log(z — 1) + 3log(z — 2) + 5log(z — 3)

On both sides differentiating w.r.t. x, we get

ldy 2 3 i 5
yde x—-1 -2 z-3
= W12 3)
dx

[ 2 n 3 n 5
(z—=1) (z—2) (z-—3)
(#) , =xBxV[3+5+5]

=9 x 8 x (H220) =516

Question21

If 2% + 2 = 2%4Y, then 2L is

KCET 2020
Options:

A. v

B. —2v®

C. 207

2v—1
D. %7

Answer: B

Solution:

We have,
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2T 42 =2V (i)
On differentiating Eq. (1) w.r.t. x, we get

d
2" log 2 + 2¥log 22
dzx

—  27#Vlog2 <1 4 @)
dz

x dy_ T dy
24+ 2 — 2 (14 22
i x d xr

95— 9u+y — gty _ gu)
2= (2

W _ujor = v "

R

Question22

Ify = 2z""' + =2 then :1:23—;

KCET 2020
Options:
A.6n(n+1)y

B.n(n+ 1)y

Solution:

n+1_’_i

xn
=2z" 4 327 L. (i)

We have, y = 2z

On differentiating Eq. (i) both sides w.r.t. z, we get

j—z =2(n+1)z" + 3(—n)z !

Again differentiate w.r.t. to z, then we get
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By~ st 1))+ 3(m) (o D

=n(n+1) (22" + 3z "?)

= xz% =n(n+1) <2mn+1 + %)
N 3:2% =n(n+1)y [using Eq. (i)]
Question23

If (ze)¥ = €Y, then 2 is

dz

KCET 2020
Options:

logz
A. (1+log x)?

1
B. (1+log z)?

log
C. (1+log x)

" z(y-1)

Answer: A
Solution:

We have, (ze)¥ = €*
Taking log on both sides at base e, we get
ylog(ze) = zloge

=  y(logz +loge) =z (. log.e = 1)
T

= = —
Y logz +1

On differentiating both sides w.r.t. z, we get
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dy (logz+1)—xz(++0)

de (logz + 1)2

dy log x
M (logz + 1)?
Question24

If [z] represents the greatest integer function and
f(:c) — & — [zc] — cos x, then f’ (%) —

KCET 2019
Options:

A.2

B.0

C. does not exist
D.1

Answer: A

Solution:

We have, f(z) =z — [z] — cosz

S f(x)=z—1—cosz

( In surrounding of %, [z] = 1)

= f(z) =1+sinz .. f’(z) = 1+sin%

2
=14+1=2

Question25

d2
If 2 = asec’d & y = atan®0, then 25 =
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KCET 2019
Options:

A.0

B.2a

C.4

D. 1

Answer: A

Solution:

_ 2 _ 2 d’y
If £ = asec” and y = atan®0, then to find —3:

First, compute the first derivative:

d;
dy _ @ _ _a2tanfsecd  _ q
dz — dj.f ~ a2secfsecOtanf
df
Since the derivative % is a constant (1), the second derivative is zero:
d’y _

Question26
Yuv/E = /(z +y)P then £ =

KCET 2019
Options:
Ax—y
B. £

y
C. £
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D.z+y

Answer: C

Solution:

We have, y'/3 - 21/2 = (z + y)5/6
Taking log on both sides, we get
%logy + %loga: = %log(:r +v)

On differentiating both sides w.r.t. x, we get

1 1dy 1 5 1 dy
gy = 14+ -2
3 Y dw * 2z 6 ( ( i dm
d
L5 1 __5
dz | 6(x +y) 3y ] 6(z + y)
dy 15y 6x — 6y Ga: + 6y — 10x
— — =
dr | 18y(z +y) 12z(z + y)
d _ _
N dy [ 9y — 6z _ 6y — 4z
dr | 3y 2z
dy 3y—2z Y Yy
= de x X 3y—2x «x
Question27

If cosy = x cos(a + y) with cosa # +1, then % is equal to

KCET 2018

Options:

sinag
" cos?(a+y)

cos?(a+y)
sina

cosa
" sin®(a+ty)

cos?(a+y)
D cosa

Answer: B

Solution:

Get More Learning Materials Here:

@E www.studentbro.in



To solve for g—z given the equation cosy =  cos(a + y) with cosa # +1, we start by rearranging the
equation:

cosy
cos(a+y)

=z
Next, we differentiate both sides with respect to x:
da_ COS Y _d

dz <cos(a+y)) T ode (ZB)

Applying the quotient rule on the left side, we have:

cos(a+y)(— siny)+-cos ysin(a+y)- d((:l;ry)
cos?(a+y)
. dlaty) _ dy . ol .
Recognizing that =~ = -=, the equation simplifies to:

cos(a+y)(— siny)+cos ysin(a+y)- Z—g

cos?(a+y) =1

Multiply both sides by cos?(a + y) to eliminate the denominator:
cos(a + y)(— siny) + cosysin(a + y) - L = cos?(a + y)
Reorganize to isolate %:

cosysin(a +y) - L = cos®(a + y) + cos(a + y) siny

dy .
Solve for T

dy cos’(a+y)+cos(a+y) siny

dz cos ysin(a+y)
Since sin(a + y) cosy — cos(a + y) siny = sin a, the expression simplifies to:

dy cos?(a+y)
de — sina

dy _ cos?(aty)
Thus’ dz sina

Question28

If f(z) = |cosz — sin |, then f' (%) is equal to

KCET 2018
Options:

A —1(1+3)
B. L(1+V3)
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C.—1-V3)
D. 2(1—+/3)
Answer: A
Solution:

We have,
f(z) = |cosz — sinz|

cosr —sinx; O0<x
sinxz —cosz % <z

™
<7
<

o) ={

v

i J—sinz—cosz; 0<z< T
f(m)_ : . o s
cosx + sInz; T <z <5

Question29

Ify:\/w+\/m+\/w+...oo,then %isequal to

KCET 2018
Options:

A, St

B. L

C. -2

D -1
Answer: D

Solution:
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We begin with the expression:

y=Vet+Vervat .o

This implies:
y=VETy

Squaring both sides, we get:
y=z+y
Rearranging terms, we find:

y-y=z

Next, we differentiate both sides with respect to z:

LW -y = 4(2)

Applying the chain rule, we have:
d
-1z =1

Solving for %, we obtain:

dy _ _1

dez — 2y-1

Question30

2t 2t
> tany + 157,

If sinx =

KCET 2017
Options:

A.0

B.2

C.1

D.-1

Answer: C

Solution:
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To find %, we start with the given equations:

2t

SiINnxr = m

This implies:

T 7
T = sin (th)

Now, using a trigonometric identity, we transform this to:

z=2tan"'t ..»i)

Similarly, we are given:

2t
1—¢2

tany =

This implies:

_ -1 _2t
Yy = tan (1_t2>

Again, using the identity related to tan~!, we rewrite this as:

y=2tan"'t ..(ii)

From equations (i) and (ii), it follows that:

y==cx

Thus, differentiating both sides with respect to x, we find:

dy _
=1

So, the value of % s 1.

Question31

o d*y .
If y = log(log x), then — is equal to

KCET 2017

Options:
A e
B. iogay?
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D (1+logx)

z2logx

Answer: B

Solution:

To find the second derivative of y = log(log x), we start by taking the first derivative:

First Derivative:
y = log(log z)
Using the chain rule, the derivative is:

dy _ 1 d - 1 _ 1
‘de — Togz = dx (lOg:II) “ logz x = =xlogz

Second Derivative:

1

Differentiate —— = (x log z) ! with respect to z:

zloga
% = % ((zlogz)™?)
Apply the power rule and the chain rule:
=% = —(zlogz)?- (logm l+x- %)
Simplify the expression:

= —(zlogz) 2(logz + 1)

_ —(1+logz)
T (zlogz)?

. . d*y . —(l+logz)
Thus, the second derivative 3 is eloga) -

Question32

If y = tan ! (SR2ECSL) then g—g is equal to

cos r—sin x

KCET 2017
Options:
A.1/2

B. 0

C.m/4
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D. 1

Answer: D
Solution:

We begin with the function:

y= tan’l ( sin z4cosz )

cosz—sinx

This expression can be rewritten by applying the tangent addition formula:

l+tanz )
l1—tanz

y=tan ! (
Recognizing this as the formula for the tangent of the sum of two angles, we have:

B _1 ( tanIitanz
Y= tan ( 1—tan Ttanz

This simplifies to:

y = tan !tan (% + m)

Since tan ! tan(f) = 6, assuming @ is in the principal range of the inverse tangent function, we get:
y=7+=z

Difterentiating with respect to z, we obtain:

dy_l

dr —

Question33

The derivative of cos ! (2.7;2 — 1) W.I.t. cos 1 z is

KCET 2017
Options:

A1 — 22

Answer: D
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Solution:

Let u = cos™ ! (2:32 — 1) andv = cos 1z

Now, u = cos™! (2a:2 — 1)
Put x = cos @

u = cos ! (2 cos’ — 1)
— cos™ *(cos 26)
—20=2cos 'z

du
Again, du — M

v (F)
2 (2cos'a)
4 (cos~1z)

Question34
f(z) g(z) h(z) ]

fy=| [ m n |, then - is equal to

a b C
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a b c
C.
flz) 1 a
gxz) m b
K(z) n c
D.
m n
a b c

Answer: A, C, D

Solution:
We have,
f(z) g(z) h(z)
y=1|1 m n
a b c
o |[EF@ o) @)
- = 1 m n
dr
a

f(z) g(x) h(z) f@)  g(z) h(z)
HAgL Emodnl| Fm
a b do.dp Lo
fl@) gx) Wz)| |f(z) g(z) h(z)
= 1 m n |[+] 0 0 0
a b c a b c

f(z) g(z) h(z)| |f(z) d(z) R(z)
+| 1 m n |=| 1 m n
0 0 0 a b c
1 m n flz) 1 a
=| a b c |=\|dx) m b
flz) g(=) W) [hM(x) n ¢
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