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1] Introduction :

<br>

eration in physics, rates of change of quantities et. a

<br>

special type of limit is used. In this chapter, we will

<br>

study this special type of limit. In 1660 B.C., Isaac

<br>

Newton had started to use such method of derivative.

<br>

6.

<br>

started to use the notations of derivative and rulesnow in

<br>

To find tangents in geometry,
velocity and accel-numberc, then replacing by variable x and x by c in the

<br>

[2]

<br>

ctc,

<br>

Newton, Pierre de Fermat and Isaac Barrow were famil-
Example-1 : Find the derivatives of the following

<br>

iar with the method of obtaining tangents and that is how functions using definition :

<br>

the calculus was invented, In 1684 B.C., Leibnitz had (1)

<br>

use. Cauchy gave the definition of the derivative of a() S *

<br>

tiation is widely used in physics, chemistry, economics, (1)

<br>

biology, engineering etc.

<br>

Differentiation and its Applications

<br>

function using D' Alembert's
concept of limit. Differen- Solution :

<br>

Differentiation:

<br>

Let f: (a, b) R is a function. x e (a, b) is fixed

<br>

and e (a, b)is a variable. For fixed x,t takes the values

<br>

from (a, b) other than x. That is the ratio

<br>

defined for e (a, b) - {x}. F()=

<br>

1x), then

<br>

lim

<br>

(or w.r.t.) x and it is denoted by f'(x) or

<br>

d

<br>

function on the region (u, b) – {x}. If lim F() cxists, (2)

<br>

then f is said to be differentiable at x and

<br>

Thus, f() =

<br>

dx

<br>

S(x) can also be written as

<br>

..
r() =

<br>

d

<br>

If/=x + h, then as x, h - 0

<br>

f) =

<br>

f0- f«)

<br>

is called the derivativc of fat

<br>

d

<br>

h-0

<br>

dy

<br>

lim S)-f(a)

<br>

S). Ify=

<br>

dx

<br>

is

<br>

is a

<br>

lim f(+ h)- f(r)

<br>

... (1)

<br>

result (1) we have

<br>

Aptltudo Tost (Mathomatlco &

Sofl SSkII)

<br>

If we want to find the derviative at some fixcd

<br>

....

<br>

(2)

<br>

S'c) =

<br>

lim )- f(c)

<br>

Here, f(x) = x

<br>

lim )-f()

<br>

lim

<br>

3x2

<br>

Here, f() =e

<br>

i () lim

<br>

lim

<br>

h->0

<br>

h->0

<br>

lim

<br>

h0

<br>

-

<br>

.. (3)

<br>

lim x-"

<br>

. f(x+ h) = eth

<br>

+h) - f(x)

<br>

(" log,, e= 1)

<br>
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<br>

Here,f() = sin x

<br>

.: r()

<br>

6)

<br>

d

<br>

d

<br>

d

<br>

d

<br>

lim

<br>

lim

<br>

(6) f)

<br>

lim

<br>

d g(x)

<br>

B Working Rules of Differentiation :

<br>

= cOS X

<br>

d

<br>

sin (r + )- sin x

<br>

lim cos

<br>

= cOSX

<br>

de

<br>

f(x + h) - f)

<br>

2 cos

<br>

ífand g be the real functions defined on (a, b), are|()

<br>

ETerentiable at x e (a, b), then

<br>

S) g()= f)

<br>

.:. fx+ h) sin (r+ h)

<br>

d

<br>

)+g)]=f)+ g()

<br>

d

<br>

)

<br>

fr), ke R

<br>

Í) g) h(x) = f() g()

<br>

d

<br>

de

<br>

d

<br>

d

<br>

d

<br>

d

<br>

] Some Standard forms :

<br>

sin

<br>

d

<br>

g(x)+ g)

<br>

g*)

<br>

d

<br>

B(*) f) - f)

<br>

d

<br>

Ax) hr) 8) + g(x) h(x)

<br>

dt

<br>

d

<br>

h(x) +

<br>

g)

<br>

C=0, where c is a constant number.

<br>

f(x)

<br>

(2)

<br>

f()

<br>

(3)

<br>

(4)

<br>

(5)

<br>

Derivative of the constant function is 0. That is

<br>

(6)

<br>

(8)

<br>

(9)

<br>

(10)

<br>

g(x) 0(1)

<br>

(2)

<br>

d

<br>

(3)

<br>

Remember24,
,

<br>

d

<br>

d

<br>

d

<br>

d

<br>

d

<br>

d

<br>

aa log, a, x e R, a e R-()

<br>

n, re R';ne R

<br>

d

<br>

= e', xe R

<br>

ne Z

<br>

sin x = cos x, x €
R

<br>

d

<br>

cOS x = -sin x, x e R

<br>

tan x = sec' x, x e (a, b), (2n - 1) (a, b).

<br>

(11) log, x= xe R*

<br>

sec x = sec x · tan x, xe (a, b), (2n - 1) e

<br>

(a, b), n e Z

<br>

cot x =-cosec² x, x e (a, b), m e(a, b), n e

<br>

203

<br>

cOsec x=-COSec x cot x XE (a, b), mn

<br>

(a, b), n e Z

<br>

Example-2 : Find the derivatives of the follow ing

<br>

functions with respect to x:

<br>

2

<br>

+ 3r + 5

<br>

+ 2* + 22

<br>

log (esin)

<br>
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Solution :

<br>

(1) Here, y =

<br>

(2)

<br>

(3)

<br>

logx

<br>

Solution :

<br>

d

<br>

d

<br>

d

<br>

dy

<br>

Here, y=+2x + 22

<br>

Here, y=

<br>

dx

<br>

d

<br>

=3r3-l + 3(1) + 0

<br>

=3r + 3

<br>

(+ 3x+S)

<br>

d

<br>

y= sin x log e

<br>

y= sin x

<br>

d d (r+ 2* + 22)

<br>

=2x + 2* log2+0

<br>

=2x + 2* log 2

<br>

Here, y = log (esin)

<br>

d

<br>

d

<br>

d

<br>

d

<br>

logx

<br>

Example-3 : Find the derivative of the following

<br>

function with respect to x:

<br>

d d

<br>

d

<br>

d

<br>

-i

<br>

1 - logx

<br>

2

<br>

2*+g2

<br>

Sin x = cosx-.

<br>

(: log e = 1)

<br>

d

<br>

log x - 1log x

<br>

dx

<br>

- logx (1)

<br>

(: Division rule)

<br>

Example-4 : Do as directed

<br>

(1) If r)= sin x, thenfind

<br>

(2) If f) =

<br>

Aptitudo Tost (Mathomatica & Sott

<br>

f(x) =

<br>

(3) Without using the derivatives of trigonometrie

<br>

equal.

<br>

logx

<br>

functions, prove that the derivatives of

<br>

Solution:

<br>

then find r(1).

<br>

sin x

<br>

sin x coS X

<br>

(1) Here, f(x) = sin x

<br>

..f() = cos x

<br>

(2) Here, fx) =

<br>

(3) Here, f(r) =

<br>

T

<br>

cos =0

<br>

2

<br>

ogx

<br>

d

<br>

and g() =

<br>

logx - logx

<br>

:. f)=-logl

<br>

(1)

<br>

1- logx

<br>

:. fr)- g(x) =

<br>

logx (1)

<br>

1-0

<br>

1

<br>

sinx

<br>

Sin x COSX

<br>

sin x

<br>

and g(x) =

<br>

Sin x COSX

<br>

cos X

<br>

sinx - cosx

<br>

Sin x - cOSX

<br>

sin x - COsx

<br>

ÇOS.X

<br>

sinx - cOSI

<br>

COs.x

<br>

are

<br>

Sinx– coS.X

<br>
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<br>

f()-g(*)= 1

<br>

: f¢) = g(*) + 1

<br>

d

<br>

=]

<br>

f()

<br>

d

<br>

d

<br>

de

<br>

du

<br>

doc

<br>

d

<br>

d

<br>

(g(*)+ 1)

<br>

8*)+

<br>

Thus, the derivatives of f() and g (r) are equal.

<br>

151 Differentiation of Composite Function

<br>

(Chain Rule) :

<br>

dy

<br>

If f:(4, b)R isdifferentiable at x, f(a, b) c

<br>

(c. d, g:(c, d) R is a function and g is differentiable

<br>

g*)

<br>

at f(c), then gof is also differentiable at x and

<br>

(gof)' (*) =gf))• f("

<br>

We will represent this rule in a different form.

<br>

Let u =f()

<br>

g(*) +0

<br>

and y = (gof) (*) = g )) = gu)

<br>

-=g' (u) =g' f()) and

<br>

= (gof)' (*)

<br>

d

<br>

)

<br>

-g(u)· f()

<br>

9 du

<br>

du d

<br>

du

<br>

du de

<br>

y dy du dv dw

<br>

du dy dw

<br>

du

<br>

=f'() and

<br>

Since the rule is written in the form of a chain, it is

<br>

called a chain rule.

<br>

way.

<br>

(1)

<br>

Similarly, if y is a function of u, u is a function of

<br>

3S a function ofw and w is a function of x, then

<br>

This rule can also be remenbered in the following

<br>

d

<br>

(1)

<br>

d

<br>

(2) sin'r

<br>

(2)

<br>

External Internal

<br>

function functlon

<br>

f

<br>

Solution:

<br>

sin (r)

<br>

Example-5 : Find the derivatives of the following

<br>

functions with respect to X :

<br>

du

<br>

Here, in y=sin (*)

<br>

(g(*)

<br>

= 2x and

<br>

Let u =2 and y = sin (x) = sin u

<br>

Derivative of

<br>

d

<br>

According to the chain rule

<br>

du

<br>

external Internal of internsl

<br>

function function functlon

<br>

u d

<br>

d

<br>

= COS u. 2x

<br>

= 2x cos (x)

<br>

d

<br>

Here, iny= sin'x

<br>

dy

<br>

dx

<br>

du

<br>

Direct Method : Here, y = sin () has the

<br>

external function sin () and its variable is x and

<br>

the internal function, is x².

<br>

.:. Derivative of theexternal function sin ()= cos

<br>

()= cos(*) and the derivative of the internal

<br>

function x=2x

<br>

= C0Su

<br>

Let u = sin x and y= sin'x=

<br>

At

<br>

= cos (*) 2x = 2x cos x

<br>

du

<br>

= COSX and = 2u

<br>

Derlvative

<br>

:. According to the chain rule

<br>

205

<br>

du

<br>

dy du
=2u cOS X

<br>
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<br>

Dircct Method : Here, y= sin xhasthe external

<br>

function is ( )² and its yariable is sin x and the

<br>

intermal function is sin x.

<br>

(1)

<br>

i9 ih=2 sina cos x

<br>

(2)

<br>

(2)

<br>

Derivative of the external fuction ( = 20

<br>

Sin x = COS X

<br>

[6] Logarithmic Differentiation:

<br>

dy

<br>

base and exponent both are functions of x.

<br>

= sin 2r

<br>

Solution :

<br>

=2 sin x and derivative of the internal function f(a). i.e. studied the functions in which y isrepresented

<br>

So far wve have seen the functions in the formy=

<br>

=2 sin x. cos x=Sin 2x

<br>

We know that, aloSax =x.

<br>

From this result

<br>

The above formn can now be differentiable. Let us

<br>

understand this, through the following examples.

<br>

Example-6 : Find the derivatives of the following

<br>

functions with respect to x :

<br>

f))s) = elBef()8(")

<br>

(sin x)x

<br>

d:

<br>

We have learned the method of differentiation of these relations, y can not be represented in the formof

<br>

the functions like al), and f))°. Now we will learnonly x. For example, x* + y = 3xy. And in some

<br>

to find the derivative of the function like fx)g(r) in which relations,y is associated with x by more than One

<br>

(1) Here, y = x*

<br>

y=etloge x

<br>

dy

<br>

= e*logex, d

<br>

de
.

<br>

= erloBe sin .x

<br>

d

<br>

= *(1 + log x)

<br>

Here, y = (sin x)*

<br>

y= e loBe Sinx

<br>

=es() loge f(r).

<br>

(x log x)

<br>

logx

<br>

(x log sin x)

<br>

- (sin )". .
coS x + log sin.

<br>

= (sin x)* (x cotx + log sin x)

<br>

Differentiation of Implicit function :

<br>

in the form of x.

<br>

Aptitudo Tost (Mathomatlcs &

SollSMil,

<br>

e.g. y = X+1, y = e',
... etc.

<br>

But in some relations, y and x are mixed E

<br>

example, x2+y²= 1, x³ + y= 3xy, ... etc. In some

<br>

relation. For example, from x+y=1,y=+ J- .

<br>

Such equation of y are called Implicit functions,.

<br>

ty ih,d

<br>

(Remember :

<br>

Solution:

<br>

|Example-7: Find y

<br>

..

<br>

Here, x2 + y² =1

<br>

d

<br>

d

<br>

sinx

<br>

2x + 2y

<br>

chy

<br>

=-2x

<br>

dy

<br>

-2x

<br>

cdx 2y

<br>

= 0

<br>

dy d

<br>

de de

<br>

for the following function :

<br>

relation between x and y.

<br>

=2y

<br>

()y

<br>

dy

<br>

dy

<br>

[81 Differentiation of Parametric functlon.

<br>

Sometinnes a third variable is used to Cxpress th

<br>
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<br>

For example,

<br>

() x=at, ý = 2at

<br>

(2) x= a cos , y = b sin 9

<br>

parameter.

<br>

Let a parametric equation be as follows.

<br>

r= f) and y= g), te [a, b]

<br>

The above type of equation are known as paramet- derivative is called the sccond derivative of f and it is

<br>

ric
equations and this third variable t or 0 is called a

<br>

d

<br>

de

<br>

= f'()) and

<br>

equations :

<br>

Example-8 : Find

<br>

Solution:

<br>

This rule is called the rule for differentiation of

<br>

parametric functions.

<br>

(1) x=cos 0, y = sin

<br>

d

<br>

dy

<br>

dy

<br>

d

<br>

d

<br>

dt

<br>

(2) x=sin-'t, y = cos-lt

<br>

dx

<br>

dy

<br>

() Here, x = cos 0, y = sin 0

<br>

d

<br>

=-sin 0,

<br>

dy

<br>

d

<br>

dx

<br>

d

<br>

dy

<br>

d

<br>

dy

<br>

dt &)

<br>

d

<br>

d

<br>

dt

<br>

1

<br>

(4) Here, x = sin-t, y = cos

<br>

dy

<br>

de

<br>

cos

<br>

= cos

<br>

-sin 0

<br>

for the following parametric| (4) y=x log x

<br>

Solution :

<br>

dy

<br>

=-cot

<br>

1

<br>

[9] Higher order derivatives :

<br>

in

<br>

where f' ()0 sExample-9: Find

<br>

-1

<br>

= -1

<br>

Let f: (a, b) R be any differentiable function

<br>

and if f' : (a, b) R is also differentiable, then its

<br>

denoted by f"(¢)

<br>

Thus, f") =

<br>

(Note :

<br>

d

<br>

dy'

<br>

y

<br>

() y = e+ 4 es S

<br>

(2) y= 2+2

<br>

d'y

<br>

dy?

<br>

d

<br>

(1) Herc, y = e + 4

<br>

dx

<br>

dy

<br>

dy 1

<br>

d

<br>

du'

<br>

(2) Here,yx*4uuibsi n

<br>

= 2x + 0 = 2x

<br>

d

<br>

2 for the following functions :

<br>

(3) Here, y = log x

<br>

207

<br>

=2(1) = 2

<br>

ie.ioaias

<br>

-= 2

<br>
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<br>

(4)

<br>

lim

<br>

h+0

<br>

"() =

<br>

[10] Velocity and Acceleration :

<br>

time t.

<br>

Here, y=r log x

<br>

ds

<br>

d

<br>

Applications of Derivative

<br>

d

<br>

logx + log.x

<br>

=r+ logx(1)

<br>

The linear motion ofa particle depends on time. If

<br>

the distance of a particle from a certain point at time t is1)

<br>

s, then sis a functionoft. So we can writes=f(). This

<br>

is called the equation ofmotion of the particle. Thus, if

<br>

f) and Rt+ h) are the distances covered by the particle

<br>

attime and t + h respectively, then during the period h,

<br>

the average velocity of the particle

<br>

If we keep the period h smallar and smaller, then

<br>

fo+h)-fO

<br>

=|+ log x

<br>

f+h)- S) f+ h)-fO

<br>

((+ h) -!

<br>

gives the velocity of the particleat| (2)

<br>

time r. Thus, if s =f() is the equation of motion, then fT

<br>

is the instantaneous velocity of the particle at

<br>

Thus, velocity of the particle is v=.

<br>

(A) x + 2

<br>

(1) +2x+ 3) =,

<br>

(C) 2x +3

<br>

Ans. : (B) 2x + 2

<br>

Aptltudo Tost (Mathomaticg & Sof

<br>

Similarly, the rate of change of velocity
of

<br>

particle vw.r.t. time is known as ucceleration l and acceler,

<br>

ds

<br>

dt

<br>

(B) 2x + 2

<br>

tion ofthe particlc at tine tis a=

<br>

(D) 2x

<br>

Example-10: Do as directed :

<br>

() Ifequation of motion of a particle is s =,

<br>

att=4 second.

<br>

(2) If equation of motion of a particle is s =

<br>

+ 4{ + 3, then find its velocity and acceleration

<br>

at t= 2 second.

<br>

Solution :

<br>

+ 8(- 4, then find its velocity and acceleration

<br>

(2)

<br>

Here, s = - 61+ 8t -4

<br>

velocityv= 3

<br>

and acceleration a =

<br>

d

<br>

d

<br>

= 31- 121 +8

<br>

d

<br>

and acceleration a=

<br>

Explanation :

<br>

d

<br>

ds

<br>

dt

<br>

dv

<br>

and a,=4 = 6(4) – 12 = 24 - 12 = 12 unit/sec.?

<br>

Here, s =p-32 + 41 +3

<br>

dt

<br>

dt

<br>

Ve4 =3(4) - 12(4) + 8 =48 – 48 + 8

<br>

= 8 unit/sec.

<br>

Multiple Choice Questions (MCas) (Solution with Explanation)

<br>

velocity, v= = 3r - 6t + 4

<br>

's

<br>

d's

<br>

dv

<br>

(x + 3x + S) =

<br>

d?

<br>

dt

<br>

.. Ve2 3(2) - 6(2) + 4 = 12 - 12 + 4 =4

<br>

unit'set.

<br>

= 6t - 12

<br>

and a,-2 = 6(2) – 6 = 12- 6 =6 unit/sec.

<br>

(*+ 2x + 3)= 2x + 2(1) +0 =2r+

<br>



piterentlation and its Appllcations

<br>

(4) 3*+3

<br>

(3)

<br>

(C) 3x+ 3

<br>

ADS.:(A)3r'+3

<br>

d

<br>

/
Explanation : Here, y=x+3x + 5

<br>

(A) 1

<br>

d

<br>

d

<br>

d

<br>

dy (3 + 3x + 5)

<br>

(A)

<br>

d

<br>

dx

<br>

(C) 2x + 2* log2

<br>

d

<br>

(C) 0

<br>

d

<br>

Ans. : (C) 2x + 2* log 2

<br>

de

<br>

(+2* + 22) =

<br>

Ans. : (C)0

<br>

= 3x2 +3

<br>

dy_ d

<br>

dx

<br>

-+34

<br>

= 3x3-1 + 3(1) + 0

<br>

d

<br>

d

<br>

d

<br>

dx

<br>

3x +

<br>

(B)

<br>

Explanation : Here, y=x+ 2* + 22

<br>

(D) 3¢2+ 5

<br>

=2x +2* log 2

<br>

9) (sin-ly + cos-l) =...

<br>

DDCET
/27 2024-25

<br>

d

<br>

= 2x + 2* log 2 +0

<br>

(2+ 2r + 22)

<br>

d

<br>

d

<br>

(D) 0

<br>

5

<br>

(B) 2x + 2* + 22

<br>

3r2

<br>

(B) 1

<br>

(D) –1

<br>

Lxplanation : Here., y= sin-ly + cos'x

<br>

-+ 5x

<br>

sinx+ cosx=

<br>

2

<br>

(5)

<br>

(6)

<br>

d

<br>

d

<br>

(7)

<br>

(A) 1

<br>

Ans. : (C) 0

<br>

(C) 0

<br>

(tan-lx + cot-'x) =

<br>

.i. y=

<br>

Explanation : Here, y=tan-lx +t cos-lx

<br>

(A) -1

<br>

d

<br>

d

<br>

d

<br>

(C) 2 sin x cos x

<br>

Ans. : (D) 0

<br>

(4)

<br>

(sin?x + cos?x) =

<br>

(O

<br>

2

<br>

=0

<br>

1

<br>

|Ans. : (D) -

<br>

d

<br>

Explanation : (sin²x + cos²r) =
() =0

<br>

(": sin'x + cosx = 1, Derivative of the constant

<br>

function = 0)

<br>

(C) 1

<br>

1

<br>

= (-I)x =

<br>

Ans. : (B) 2

<br>

d

<br>

Explanation : p-logx

<br>

d

<br>

(B) -1

<br>

(D) ;

<br>

1

<br>

tanx+ cot'x=

<br>

(B) 1

<br>

(D) 0

<br>

(B) -!

<br>

(8) If fx) = e, then f'(0) =

<br>

(A) 2e

<br>

(D) -

<br>

d

<br>

(B) 2

<br>

(D) 0

<br>

209

<br>

1

<br>
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<br>

Explanation :

<br>

Ans.

<br>

(11)

<br>

(9) Iffo)= sin x, then f

<br>

Ans. : (A) 0

<br>

..
f(O) = 2e2(0) = 2e = 2(1) = 2

<br>

(A) 0

<br>

(C) cos x

<br>

d

<br>

f'(x)= cos x

<br>

(C) 1

<br>

(A) log1

<br>

Explanation : Here, f(r)= sin x

<br>

(10) If S) =log x, then f(1)=....... y

<br>

r=cos -0

<br>

:(C) 1

<br>

.:: f() =

<br>

r)--1

<br>

log coS X =

<br>

(A) tan x

<br>

Explanation :Here,f(x) = log x

<br>

(C) -tan x

<br>

dr

<br>

Ans. : (C) -tan x

<br>

(2r) = 22x

<br>

1

<br>

Explanation :

<br>

d

<br>

d

<br>

(B) 1

<br>

(D) ;

<br>

log cosx

<br>

(B) 0

<br>

(D) –1

<br>

Here, y = log cos x has the external function

<br>

log () and its variable is cos x and the internal

<br>

function is cos x.

<br>

(B) cot x

<br>

(D)– cot x

<br>

d

<br>

(12) dx

<br>

(13)

<br>

de

<br>

d

<br>

Aptltudo Tost(Mathomatlcs & Soft

<br>

(A) - cos 3x

<br>

(C) 3 cos x –4 cos3x

<br>

Ans. : (B) 3cos 3x

<br>

(C)

<br>

1

<br>

COS

<br>

Derivative of the

<br>

external function

<br>

log () w.r.t. its

<br>

variable cos x

<br>

(3sin x - 4sin'x) =......

<br>

Explanation :

<br>

=- tan x

<br>

Ans. :(C)

<br>

1

<br>

(3 sin x –4 sin'r)

<br>

sin (log x) =

<br>

(A) -cos (log x)

<br>

dy

<br>

cos (log x)

<br>

cos (log x)

<br>

d

<br>

sin (logx)

<br>

= cos (log x)

<br>

Derivative of the

<br>

externalfunction

<br>

sin () W.r.t. its

<br>

variable log x

<br>

cos (log x)

<br>

Derivative of the

<br>

internal function

<br>

(- sin x)

<br>

cos x() W.r.t. its

<br>

variable x

<br>

(B) 3 cos 3x

<br>

(D) sin 3x

<br>

d

<br>

d

<br>

Explanation : Here, y = sin (log x) has th=

<br>

external function sin () and its variable is log x anc

<br>

the internal function is log x.

<br>

(sin 3x)

<br>

= cos 3Y. 4

<br>

=3 cos 3x

<br>

(B) x cos (log x)

<br>

(D) - cos (log x)

<br>

Derivative of the

<br>

Internalfunction

<br>

log x w.r.t. its

<br>

variable x

<br>



pifferentiation and its Applications

<br>

d

<br>

(14) de

<br>

log yx + a?

<br>

(A) JR+ a?

<br>

(C)2+a

<br>

'Ans. : (D)

<br>

(C) 2

<br>

2*

<br>

Ans. : (A)0

<br>

Explanation :Here, y = log +a

<br>

.:. S(«) =

<br>

2

<br>

(A)

<br>

Explanation : ct

<br>

(C)

<br>

2x

<br>

2(*+ a)

<br>

5

<br>

(x+a') d

<br>

(15) Iff() = log yx +1, then f(0) =....

<br>

(A) 0

<br>

(B)

<br>

(D)

<br>

1

<br>

2 +1

<br>

d

<br>

d

<br>

2.r

<br>

;log (*²+ a)

<br>

f) = log yx +1 = log (*+ 1/2

<br>

+a?

<br>

(x + a')

<br>

(B) 1 2-3}:21

<br>

(D) -1situtaa

<br>

.". f(0) =

<br>

-(+I)=

<br>

0+1

<br>

(6) Ifx2+ y2 = 29, then at point (2, 5),

<br>

1

<br>

-=0

<br>

(B) -

<br>

log (x + 1)

<br>

2 +1

<br>

1

<br>

d

<br>

(D) none of these

<br>

2x

<br>

Ans. : (B) -

<br>

Explanation : Here, +y 29

<br>

Ans.

<br>

2x + 2y

<br>

dx

<br>

-:(4)-

<br>

2

<br>

(17) If V+ y= a,then

<br>

d

<br>

(A)

<br>

dx

<br>

1

<br>

dr

<br>

(2, 5)

<br>

Explanation : Here, V+ Jy= va

<br>

dy

<br>

d

<br>

2

<br>

1

<br>

5

<br>

2 2y de

<br>

2Vr

<br>

dy0

<br>

(18) If x?+ y² = 1, then

<br>

d

<br>

dy

<br>

(8)

<br>

d

<br>

(D) none of these

<br>

(B) -

<br>

(D) -

<br>
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<br>
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<br>

Ans. : (B)

<br>

Explsnation :Here, x+y= 1

<br>

dy

<br>

(C)

<br>

2x + 2y

<br>

(A) 2

<br>

Ans. :(B)

<br>

(A)

<br>

(C)

<br>

y

<br>

(19) If x = sec -+ tan and y = sec - tan 0, then

<br>

.. xy =1

<br>

+y)=)

<br>

dy-2

<br>

2y

<br>

d

<br>

d

<br>

9=-2x

<br>

Explanation :Here, x= sec + tan ,

<br>

.". xy =(sec 0 + tan ) (sec

<br>

= sec²0 - tan20

<br>

(20) Ifx= at and y=

<br>

d

<br>

(B)

<br>

then

<br>

(D) 0

<br>

-

<br>

dy

<br>

d

<br>

y= sec – tan

<br>

- tan 0)

<br>

(B) -2

<br>

(D);

<br>

Ans, : (B) – 2

<br>

Explanation : Here, x = at, y=

<br>

. y = (at)

<br>

dx

<br>

d (y) =

<br>

d

<br>

dy

<br>

Aptltudo Tost (Mathomatlco & Soft Shi

<br>

d

<br>

(A) 0

<br>

(21) Ifx=cos and y = sin 0, then

<br>

(A) cot

<br>

(C)- cot 0

<br>

Ans. : (C)– cot 0

<br>

(C) -1

<br>

+y=0

<br>

=-y

<br>

Ans. :(C) -1

<br>

dx

<br>

idy d

<br>

Explanation : Here, x = cos , y = sin

<br>

)

<br>

=-sin 0,

<br>

dy

<br>

d

<br>

de

<br>

l

<br>

1

<br>

de

<br>

cos

<br>

(22) Ifx = sin-'t and y = cos-', then

<br>

-sin 0

<br>

= cos

<br>

(B) tan 0

<br>

(D)- tan 0

<br>

dy

<br>

dt -2' dt

<br>

d:

<br>

=-cot 0

<br>

(B) 1

<br>

Explanation : Here, x= sin', y= cos

<br>

dy

<br>

(D) none of these

<br>



oHerentiation and its Applications

<br>

(A) *-log x

<br>

d

<br>

(C) *(1+ log x)

<br>

dt

<br>

Ans. : (C) (1+ log x)

<br>

=

<br>

Ans. : (B)

<br>

Explanation : Here, y =

<br>

y=e*logex

<br>

=eloge*,

<br>

1

<br>

(24) Ify =x log x, then

<br>

(A) 1 + log x

<br>

(C) log (e+ x)

<br>

= * (1 + log x)

<br>

1

<br>

d

<br>

1

<br>

=1+ log x

<br>

1

<br>

d'y

<br>

-=-1

<br>

(r logx)

<br>

+ logx (1)

<br>

(B) x + log x

<br>

(D) x x*-1

<br>

Explanation : Here, y= x log x

<br>

1

<br>

logx

<br>

logx + logx

<br>

(B)

<br>

(D) -

<br>

d

<br>

(25) If y= e+ 4, then

<br>

(A) ex

<br>

(C)e

<br>

Ans. : (A) e*

<br>

(26) If y=log x, then

<br>

(A)

<br>

Explanation : Here, y = e* +4

<br>

d'y

<br>

d?

<br>

(C)

<br>

1

<br>

Ans. : (B) -

<br>

d 1

<br>

d'y

<br>

(A) 2x

<br>

(C) 2

<br>

(27) Ify=+2, then

<br>

Explanation : Here, y= logx

<br>

Ans. : (C) 2

<br>

d'y

<br>

1

<br>

dy

<br>

d'y

<br>

dx

<br>

d'y

<br>

dy

<br>

(B) e2x

<br>

(D) e*

<br>

= 2x + 0= 2x

<br>

-= 2(1) = 2

<br>

(B) 2

<br>

(D) -!

<br>

Explanation : Here, y=x + 2

<br>

(B) 3

<br>

(D) 4

<br>

213

<br>



(1)

<br>

(2)

<br>

214

<br>

(28) lfy= sec and x= tan 0, then

<br>

d

<br>

Ans. : (D) none of these

<br>

(A) sin e

<br>

(C) tan 0

<br>

(A)

<br>

(A)

<br>

(C)

<br>

Explanation :Here, y = sec 0, x =tan 0

<br>

(C) u

<br>

e

<br>

d

<br>

V

<br>

du dv

<br>

(v)= .........

<br>

d

<br>

= sec 9 tan ,

<br>

du

<br><br>

d

<br>

dt

<br>

sin 0

<br>

dv du

<br>

= sin 6

<br>

d

<br>

d

<br>

du

<br>

Sec0 tan

<br>

sec

<br>

de

<br>

sec

<br>

cos

<br>

(B) cos

<br>

(D) none of these

<br>

e

<br>

X cos

<br>

(B)

<br>

(D)

<br>

= sec0

<br>

(B)

<br>

tan

<br>

d'y

<br>

seco

<br>

dt

<br>

du

<br>

dv du

<br>

dv

<br>

+

<br>

(D) de

<br>

d

<br>

dr

<br>

dy

<br>

d

<br>

du

<br>

Multiple Choice Questions(MCQ'S) Wth(FinalAnsWers)

<br>

(3)

<br>

(4)

<br>

(5)

<br>

Aptitudo Test (Mathematlcs

<br>

(A) 4 m/s

<br>

Ans. : (A) 4 m/s

<br>

(C) 4 m/s?

<br>

d

<br>

dt

<br>

= cos .

<br>

(29) Ifthe equation of motion of aparticle is s=4

<br>

-3t + 5, then its velocity at lsecond is

<br>

(A) 1

<br>

= cos .

<br>

d

<br>

= cos³e

<br>

(sin 0)

<br>

velocity v=

<br>

d

<br>

(C) 100000

<br>

Explanation : Here, s=+2-31+ 5

<br>

d

<br>

If y=100000, then

<br>

(A) 1

<br>

(C) 0

<br>

Seca

<br>

(C) 3r2 + 3

<br>

..
V= 3(1) +4(1)-3=3+ 4–3=4 unit's

<br>

1

<br>

ds

<br>

dt

<br>

e

<br>

(D) none of these

<br>

(+3* + 33) =

<br>

(A) 3r +x3-1 + 3.32

<br>

(B) 3x2 + 3 log3

<br>

=312+ 4t-3

<br>

(B) 10 m/s

<br>

(D) 10 m/s?

<br>

d

<br>

(tan'x - sec²x) =

<br>

(B) 10000

<br>

(D) 0

<br>

(B) -1

<br>

(D) none of these

<br>



pitferentiation and its Applications

<br>

(6) dt

<br>

(8)

<br>

9)

<br>

d

<br>

(10)

<br>

(A) -cosec2

<br>

(C) sec* • tanx

<br>

d

<br>

(cot x) =

<br>

(A) nr

<br>

(C)

<br>

(12)

<br>

(A) a

<br>

(C) loga

<br>

d

<br>

(13)

<br>

(A) seC X• tanx

<br>

sec x =

<br>

(C) -cosec x

<br>

d

<br>

tan x S

<br>

(A) sec?x

<br>

....

<br>

(11) Ify= sin99

<br>

d

<br>

(C) secx• tan x

<br>

(A) 1

<br>

(C) 0

<br>

1

<br>

(A)

<br>

2/E

<br>

d

<br>

Cot x

<br>

(A) -cot x

<br>

(C) sec?x

<br>

then

<br>

COSec x =........

<br>

(B) cosec'x

<br>

(D)-cosec x

<br>

(B) n

<br>

(D)

<br>

n+1

<br>

(B) log,a

<br>

(D) loga

<br>

(B) cosec x • cot x

<br>

(D)– sec.x tan x

<br>

(B) -sec²x

<br>

(D) – sec x• tan x

<br>

(B) –1

<br>

(D) none of these

<br>

(B) 0

<br>

(D) 3/2

<br>

(B) sec x • tan x

<br>

(D) -cOsec x cot x

<br>

(14) If y S, then

<br>

|(15)

<br>

(16)

<br>

(A) s

<br>

(C) S* log5

<br>

(18)

<br>

de

<br>

(A) x

<br>

(C) e*

<br>

(19)

<br>

d

<br>

(A)

<br>

(C)

<br>

(tan-) =

<br>

(A) 3e

<br>

(C) 1

<br>

(17) Iff() =e, then f°(0) =

<br>

d

<br>

(21)

<br>

(A) 1+log x

<br>

d

<br>

(* log x)=

<br>

(C) x+log x

<br>

d

<br>

1+x

<br>

(A) cosec x

<br>

log (sin x) = ..

<br>

(C) cot x

<br>

(A) 1

<br>

d

<br>

(20) If f(x) = log, sin x, then

<br>

(C) J2

<br>

d

<br>

(B) x s

<br>

(B) e

<br>

(A) sin (2x + 3)

<br>

(C) 2 sin (2x + 3)

<br>

(D) 0

<br>

o logse

<br>

(B)

<br>

(D) -

<br>

(B) 3

<br>

(D) 0

<br>

cos (2x+ 3) =........

<br>

1-2

<br>

(B) 1-log x

<br>

(D) none of these

<br>

(B) – cosec x

<br>

(D) -cot x

<br>

(B) -1

<br>

(D) -2

<br>

215

<br>

(B) – sin (2r + 3)

<br>

(D) -2sin (2x + 3)

<br>
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<br>

(22)

<br>

d

<br>

(26)

<br>

(23) If +y=1, then

<br>

(C) - sin 2x

<br>

(A)

<br>

A) 2 cos x

<br>

(C)

<br>

cos²x =

<br>

(A) tan

<br>

(C) – cot

<br>

(25) Ify = e, then

<br>

(C)

<br>

d

<br>

(24) Ifx= sin and y = cos 0, then

<br>

(A) et

<br>

(A)

<br>

sin²x =

<br>

(A) cos2x

<br>

(C) 2 sin xcos x

<br>

at (a, b)

<br>

d'y

<br>

dy2

<br>

d'y

<br>

->0

<br>

(B) sin 2r

<br>

<0

<br>

(D) cos 2r

<br>

(B) -

<br>

D)

<br>

(B) – tan 9

<br>

(27) If the function y = x) is maximum of (a, b), then

<br>

(D) cot 0

<br>

(B) e2r

<br>

(D) e

<br>

d

<br>

(B) 2 sin x

<br>

(D)-2sin x cos x

<br>

(B)

<br>

(D)

<br>

<0

<br>

dx

<br>

d

<br>

J(28) The necessary

<br>

maximum at x =a is

<br>

(30)

<br>

(A) f"(a) >0

<br>

(C) f"(a) = 0

<br>

(29) log (r) =......

<br>

(A)2

<br>

(C) 2x

<br>

(4)

<br>

Aptltude Test (Mathomatlcs & Soft sin

<br>

condition for the function fx) to be

<br>

1

<br>

(B)

<br>

(C)

<br>

log,x =

<br>

xloge 2

<br>

log, 2

<br>

(D) x log,2 1

<br>

(1) C (2) A

<br>

(6) A (7) B

<br>

(11) C (12) A

<br>

(16) A (17) B

<br>

(21) D (22) C

<br>

(26) C (27) C

<br>

(3) D

<br>

(8) B

<br>

(13) D

<br>

Answers

<br>

(18) A

<br>

(23) C

<br>

(B) f"(a)<0

<br>

(28) B

<br>

(D) none of these

<br>

(B)

<br>

D),

<br>

(4) B

<br>

(9) A

<br>

(14) C

<br>

(19) C

<br>

(24) B

<br>

(29) B

<br>

(5) C

<br>

(10) A

<br>

(15) C

<br>

(20) A

<br>

(25) A

<br>

(30) B

<br>


