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S. Differentiation and its Applications

(] Introduction, .

definition of
Alembert's concep

and accel-
Ot change of quantities efc, g

t of limit, Differen-

If we want to find the derviative at some fixeq
number c, then replacing f by variable x and x by ¢ in the
result (1) we have

S = f(0)

e

X—=C

Si= m )

. Example-1 : Find the derivatives of the following

functions using definition :
®H 2
2 e
€)

Solution :

sin x

“ely used in Physics, chemistry, economics, | (1) Here, f(x) = x3 =0
biology, engineering eqc, () = f(x)
- ; N - f(x
[2] Differentiatio . ['(x) = 111“1:1 a (= x
Letr: (q, b) 5> Risa function, x (a, b) is fixed .
and s ¢ (q, b) is a variable For fixed x. ¢ takes the valueg lim £ - x3_
‘ . o "')X l i x
from (q, b) other than x. That is the ratio M is
l—x
lim x"-a"
= I=1 |y ———= N
defined for 1 e (a, by _ 1y, Fy = LO=/&) . > ( P
[ —x
=3x2

function on the region (a, b) —
then 7 is gaid

lim
I—x

F(l) = Ilir:; f(’) "'f(x)

l—x

d |
(or w.rt.) x and it is denoted by /'(x) or T S If y =

d ;
/(x), then = J(x) can also be written as
cle.

d im J(1) = f(x)
'l‘hUS, f'(X) = Z;f(X) = I“_’L‘( —’__}—* .
Ifr=x+h, lhcnasl-—>x,h—>0

lim f(x+h)— f(x)

d
w0 /0% e T

) lim fota
{x}.If (N F(1) exists,

to be differentiable’ at x and

is called the derivative of fat

dy |
dx’ Y )’]....

. (1)

(2)

Here, [ (x) = ¢x S (o B = exth

. /'v(x) = },I_TO S (x + hl)l - /(X)

XD X
= lim¢___—e¢

l-( h

Aol x
lim ¢_¢ -e¢

= ——
II*—)() h
, M
= lim x|¢ -1
h=0) h
=" log, e
= cx (.'. l(\)g‘l (! = ])

. (2)
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Some Standard forms : o
erivative of the constant function is 0. That is

, g(x) 20
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D —— -
Herﬂ»f(-\‘) =sin X o Rx + h) = sin (x4 h) ,
@ fim JE+M - f(x) (2) ':!-‘ Meape xe R ne R
T f'®) T a0 h
d d -
S sin (x + &) = sin x Remember ¢ v rel, T v’ =2, s L o 1
T =0 h
- , d 1| )
. Ims(d:h)' sinLé) de 1 v
= lim = 2
r0 h d
) S @ =a logaxeRaeR ()
: 2x+h sin(g) "
5
d
&) -&;smx=cosx.xeR
2x+0
=cosx( - )'0)
-~ d )
—— (6) Ecosx=-smx,xeR
§] Working Rules of Differentiation : x
If fand g be the real functions defined on (q, b),are | ()  tanx=sec’x,x € (a,), @n - 1) 5 € (a. b),
ESerentiable at x € (a, b), then T
41+ o= L 4,
U ;[f (x)-.»g(x)] T & S+ dx &) ® % cotx = —osec’ x,x € (a, b), mt € (a, b), n €
o Zif@=k-L s, ker @
dx dx J
d d d )] 9;secx=secx-tanx,xe(a.b).(Zn-l); ¥
L B) —|f(x)- =— f(x)- — gx) ' -
) m[f() g(x)] = /-8 @ Bme
o 4 g e
B 2@ gx) = f(x) ;g(x)+ g(x) — (10) —- cosecx = —cosec x - cotx - x € (a, b), nm &

(a,b),ne Z

(1) gr- log, x= %,x e R*

Example-2 : Find the derivatives of the following
functions with respect to x :

(1) S+3x+5

(2) x2+2¥+22

(3) log (&)

d

-~

do = 0, where ¢ is a constant number.




204

N

Aptitudo Tost (Mathomatice & gq, By,

S()luti()n :

1) Here‘_,\'=.\\‘+3.\-+s
_fi‘ d
d\_~£(.\3~r3x+5)
<4 3 g d
d\‘x +.(T\'3.\+.(T\‘5
d d d
STy +3l L 9
& a TS
=351 4301y 4
=3x2+3
Q) Here,y=x2+2-‘+22
d
%=E(x2+2x+22)
drx +EZ +Z*c-2
=-2x+2"log2+0
=2x+2’log2
A3) Here,y=log (eSi“"')
"+ Y=sinxloge
¥ =sinx (" loge=1)
& 4

I 7 SInx = cog x
dx  dx

Example-3 : Find the

derivative of the following
function with respect to

X
log x
X
Solution :
log x
Here, y = .
d d
— logx —logx — x
Q - x(/x 5 § dx
dx x2

(*+ Division rule)

x- Ly log x (1)
x

1 — logx

X

— oy

Example-4 : Do as directed

|
(1) If fix) = sin x, then find S (2)

@ I 9= X then find £(1).
’ X

(3) Without using the derivatives of trigonop,

etﬂc
functions, prove that the derivatives of

sin x Cos x

y x): -
and &( Sinx — eor A

fx)=

sinx — cosx
equal.

Solution :

(1) Here, f(x) =sinx
f'(x) =cos x

f'[“

T
“l=cos Z=0
2) Cos 2

1
(2) Here, flx)= %

d d
x—logx - logx— x
dx

dx
—gx - - " iidk:
x2

N (%) —logx (1)

—_

52

f'kx) =

1-logx
= T

x2

1 l‘l -
S(y= 218l _1-0

=i
(1y? 1
. cosX
G} Hers, f(x)e_Snrs S0 prap———
SInx — cog ¢ SiES
S S0 -glxy= _sinx cosx
Sinx — cosx

sinx— cosx

Sinx — cos x
— —.\_
SInXx — cosx
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ff
— 1
L f@-gm=1
. f@)=8x) +1

C 4 =L @+
e ‘t

d
g(x) + = )

dx
d
dx
%g(x) +0

2 g

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

[5] Differentiation of Composite Function
(Chain Rule) :

If : (a, b)) = R is differentiable at x, f(a, b) c
cd, g:(,d >R is a function and g is differentiable
at f(x), then gof is also differentiable at x and

(gof) ) =g (F () - F'(x)"

We will represent this rule in a different form.
Let u=f(x)

and y = (gof) (x) = g (fx)) = g()

—g' =g (f()and 2= f1) and

(goD)' (x)

g(fx)) - '(x)
g) - 1'(x)

&S B|&

Similarly, if y is a function of %, # is a function of
hVisa function of w and w is a function of x, then

_—em——  — ———

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

called a chain rule,
This rule can also be remenbered in the following

way.
£ ' (x)
Zf @ = &) 4
Nt N et N’ [———— [N
External Internal Derivative of At Derlvative
function external internal of internal

function
function function function

Example-5 : Find the derivatives of the following
functions with respect to x ¢

(1) sin (x2)

(2) sin2x

Solution :

(1) Here, in y =sin (x2)

Let u=x2 and y=sin (x2) =sinu

du dy
—=2 . —— = Ccosu
g o e e

According to the chain rule

b _d  du

de du dx
=cosu.2x
= 2x cos (x2)

Direct Method : Here, y = sin (x2) has the
external function sin () and its variable is x2 and
the internal function is x2.

Derivative of the external function sin () =cos

() = cos(x?) and the derivative of the internal
function x2 = 2x

=cos (x2) - 2x = 2x cos x2

, dx
(2) Here, iny = sin’x

Let u = sin x and y = sin?x = 2
du | dy
—_— = 2
= cosx and - u
According to the chain rule
d_d  du_

T 2u - cos x

dx du

\
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2 sinx cos x
= sin v
Dircct Method - Here, y = sin2 x has the external

function js ()2 and its variable is sin v and the
Internal functiop is sin x,

Derivative of the external fuction ()2 = 2()

=2sinxand derivative of the internal function
sin X = Cos x

We know tha, a'%ax _

From this result

log

=e =

(f(x))s® e(/(x))8(X)

= 8 log, £(x)
The above form can now be di
understand this, through the follo

Example-6 : Fing the d
functions with respect t

fferentiable. Let us
wing examples,
erivatives of the following

0Xx:
1) xx ;
@  (sin x)*
Solution : .

(1) Here, y = 5~

y = exlogex
d — xlogex ¢ i x lo x)
a ¢ raall
= (x . l+ logx)
X
=x* (1 + log x)
(2) Here, y = (sin x)*
y= e.\'logesinx
@ _ gxlogesinx -i(xlog sinx)
dx dx .

© CoSX + log sin |

Nl =l

sinx

_ (sin )" l

i " (x cot x + log sin x
= (sin x)* - (x cot x -+ log )

Differentiation of Implicit function .

[7] e .

So far we have secn the functions in the forp, -

f(x). i.e. studied the functions in which y is represenyey
J).Te

in the form of x.
eg.y=x+1,y=¢% .. etc

But in some relations, y and x are mixeq For
example, x2 + y2 =1, X3+ )’3 =3XY, us e.tc. In SOme of
these relations, y can not be represented in the form of
only x. For example, x3 + y3 = 3xy. And in some

relations, y is associated with x by more than ope

2

relation. For example, from x2 + »=1, y=+

I-x
Such equation of y are called Implicit functions,

di gyt fighooey dy
[ — i _— Vi 2 T
(Remember R FRITE 4 Y
d.13,_ 22 dy
E Yy =3 d\‘)
e dy .
Example-7 : Fing ™ for the following function :
x2+ =1
Solution :
Here, x2 +,2 -

2 /
;i; (x +))2): ?‘i:(l)

2.\' + 2)) i =0
dx
dy
2y - AT 2x
dv
(—I{ - T2 dy _ X
(I.\- 2')1 (I_“ .\'

[8] Differentiation of p
Sometimes

a third vor
relation betwee

: ross (I
able is used (o express
Nxand y,
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tiation and its Applicationg

For CxamPle’

() x= a?,y = 2at

(2)x=acose,y=bsin6

The above type of e.quation are known as paramet-
) quations and this third variable ¢ o ¢ is called a

Leta parametn'c

equation be as follows,

x=fi)and y=g(®), 1t € [a, b)

dx '
E_ 1o ama L= gy

&
d

SWESN RS

This rule is called the rule for differentiation of

parametric functions.

. Ay
Example-8 : Find oe for the following parametric

equations :

g')
= f'_(l)’ Where f' (£) = 0

() x=cos B,y =sin0

) x=sin7lt,y = cos1t

Solution :

(I) Here, x =cos 0,

y = sin 0

%: —sin9, %: cos 0
@
Q= ae _ cos® = —cot0
& dx  —sin®
do
@) Here, x = sin1t, y=cos™!
o U

207
[9] Higher order derivatives :
Let f: (a, b) > R be any differentiable function

and if /' : (a, b) > R is also differentiable, then ifS
derivative is called the second derivative of fand.it 1s

N
denoted by f x) .d7

d2
Thus) f"(x)z ';Ix— f(X)-_— % (%): -——;’-z Y2

d dz{i; '
Note: —y =y, — 3 =2
( ote N=x» Yi 34| J’Z)

d? ,
Example-9 : Find dx—'; for the following functions :

1) y=e+4
2 y=x2+2
@) y=logx
4 y=xlogx
Solution :

(1) Here, y=e*+4

&S

=ef +0=¢"

2 :
%y _
dx?
() Here,y=x2+2
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I vel
-~ f ‘1 0 \' b ' v
()  Here e Similarly, the rate ol change ety o |
& ' = o A Ui - neeelert 4 e
Y=xlogx £t time is known as acceleration and "“Clﬁrl
. N ) \\" A K . .
& particle N 2
h:z"‘lot\wlogr—\ I LT
( =" 5 ¢ - S = " :
= N tion of the particle at ime 71 T
T T lex( Example-10 : Do as directed :
R . 'c ' . =
=1+ log x ) If equation of motion of a [.mrtl leiss 13-("3
N + 8¢ — 4, then find its velocity and nccclermiorl
Q.—.o.-__l__l at 7 = 4 second.
dx~ X x

Applications of Derivative

[10] Velocity and Acceleration :

The linear motion of particle depends on time. If
the distance of a particle from a certain point at time ¢ is
s, then sis a function of . So we can write s = (). This
is called the equation of motion of the particle. Thus, if
f7) and Az + h) are the distances covered by the particle
attime rand s+ A respectively, then during the period h,
the average velocity of the particle

_SC+n-ri)_
(t+h)—1

S+ h) - f@r)
b :
If we keep the period h smallar and smaller, then

tim JC+H) = 1)

h—0 h

gives the velocity of the particle at

time 7. Thus, if s = 1 (1) is the equation of motion, then I

‘0= ;ﬁ’ is the instantaneous velocity of the particle at
time .

= . o B ds

Thus, velocity of the particle is v = o

If equation of motion of a particle is s = 3 -3
+ 4¢ + 3, then find its velocity and acceleratyy,
at t = 2 second.

Solution :

(1) Here,s=1—602+ 814
. ds 2
ve]oc1ty V= Z= 37 —12t + 8
i a= ﬂ— dzs =6t-12
and acceleration a = P 2
Viea =3(4)% —12(4) +8 =48 — 48 + 3
= 8 unit/sec.
and a4 = 6(4) - 12 =24 — 12 = 12 unit/sec.?
(2) Here,s=1-32+ 4743

velocity, v= — =32 _ g, 4
dt
. dv
and acceleration a = ¥ = ¢, _ 6
dt
V2 =322 -6(2) +4=12_12+4=4

unit/see.

and a,_, = 62)-6=12_¢= 6 unit/sec.?

ay — (P+2x+3) = ...
(A) x2+2 (B) 2x +2
(C)2x +3 (D) 2x

Ans. : (B) 2x +2

\

Explanatiop .

d
dx

(X2 +2x + 3) =2y 4+ 2()+0 =2+ 2

)




R

f
/|

x* Ix?
(B) T'F %.}. Sx
(D) 3x2 4 5

/ Explanatlon Here,y=x3 + 3y 4 5

(3 +3x +5)

& &
Il

Bl Bl Bx

=

d
+—3
X+

Rw
+
W
|~
=

“
dx
d .
+ =5
dx

&

=331 +3(1)+0
=3x2+3

0) gx_ (x2 + 2% + 22) =

.........

@A) 1

(C) 2x + 2¥ log2
Ans. : (C) 2x + 2* log 2
Explanation : Here, y = x2 + 2% + 22

(B) 2x +2x + 22
D)o

&e

(2 + 2% + 22)

_d_22
dx

+—2%+

&
4o, d
dxdx

2x+2%log2+0
2x +2* log 2

I

d
K % Ginlx + cos7lx) = ....... :

@ 3 ®B) !
©)0 (D) -1
Ans. . (C) 0

) _ -1
Explanation : Here, y = sin Iy +cos™'x

~=
]

o T
L ( sin~! x + cos = ")
5 2

=0

&

b
OCET / 27 1 2024-05
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O i (tan~lx + cot-Ix) =
% (anlx +cotlx) = ....... .
A) 1 (B) -1
© o ©) 3
Ans. : (C) 0

(©)

Explanation : Here, y = tan~!x + cos~!x

ooy=ZL ( tan x + cot ' x = 1‘-)
) 2

dy v
Z-o
dx

i in2 2 ’

= (sin°x + cos®x) = ........ :

(A) -1 ®)1

(C) 2 sin x cos x

D)0
-+ (D)0 '

. d
Explanation : — (sin2x + cos?x) = L (1) =0

(- sinx + coszx =1, Denvatlve of the constant
function = 0) '

M Ll
A) I
( ) x? ®) ";
© 5 ®) -3

Ans. : (D) - —

ns. : (D) 22

Explanation : L3 ¢ logx % elosx"
= % x—l ( logg x X)
= (-Dx2= - %

8) If fix) = e, then f'(0) = ........
(A) 2e ®)2
©1 D)0

Ans. : (B) 2
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S ————

Explanatjop | (- sin x)

f(\‘) = pXx = '

X) = p2 cos X N
S
'x)=ex. 2 (2x) = 2¢2% Derivative of the Derivative of the

F'(0) = 2620 _ 5.0 _ 2(1) = 2

®) Iffx) =g ,then [T =
SIn x, then f (2) ..........
(A) o B) 1
(©) cos x (D) ]
2
Ans. : (A) 0

Explanation : Here, f(x)

=sin x
'(x) = cos x
(m) n
S (EJ =cos 5y =0
10) If fix) = log x, then f')=.....
(A) log 1 B)0
©O1 D) -1
Ans.: (O) 1
Explanation : Here, f(x) = log x
P |
SACOLE.
1
r'()= =1

.........

11) . % log cosx =

(A) tanx

(C) ~tan x
Ans. : (C) -tan x

Explanation :

(B) cot x
(D)- cot x

Here, y = log cos x has the external function
log () and its variable is cos x and the internal
function is cos x.

log cosx

y_d
dr

internal function
cos x () w.rt, ity

external function
log () w.r.t. its

variable cos X variable x
=—tan x
12) % (3sin x — 4sin3x) = ..cc.... .
(A) —cos 3x (B) 3 cos 3x
(C) 3 cosx—4cos’x  (D)sin 3x
Ans. : (B) 3 cos 3x
Explanation :
d ..
% (3sinx -4 sin3x) = = (sin 3x)

= cos 3x - % (3x)

=3 cos 3x

dx
(A) —cos (log x)

(13)

sin (log x) = '

(B) x cos (log x)

L)

© % cos (log x) D) —% cos (log x)

1
Ans. : (C) 7 ¢os (log x)
Explanation : Here, y = sin (log x) has th

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

& _d
po 2 Sin (log x)

=cos(logx) . L

X
Derivative of the
external function

sin () wret, its
variable log x

——

Derivative of the
internal function
log x w.r.t. its
variable x

1
= S cos (log x)
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4 1og \/xz +a =
4 &
ik e 2x
[ +a? B) T
A) Jx®+a (B) m
2x .
(C) .\'2 + 02 (D) m
X
,Ans. : (D) x2 + az
Explanation : Here, y=log m
1
=5 log (x* + a?)
Ly _ 1 1 d o .5
& 2 @ady &)
_ 2x
2(x* + a?)
- X
JC2 + 02
(15) I£7(x) = log \® +1, then £'(0) = ........ .
A0 B) 1 '
©)2 (D) -1
Ans. : (A) 0
Explanation : :
f(x) = log Jx* +1 = log (x*+ )"/
: 1 2
=—1 +1
> log (x“+1)
1 1 d 2 1 1 .,
. ' —rz __(x+1)—_.-_.- X
f(x) > x2+l 2 x2+1
fW= S fO= 50
o 2 +1 0+1

| | | dy _
(16) If x2 + 2 = 29, then at point (2, 5), o .

2
® 3 ® -3
© -2 (D) none of these
2

Ans, : (B) - —i-

Explanation : Here, x2 + y2 =29

dy
o2y — =10
2x + 2y e
LA
de y
(ﬂ) __2
(L\‘ (2'5) 5
17) If Jx + 5 = LA
17) x+\/;_\/;,thendx— ..........
_ 2 =iE
(A) 43 (B) \fy
X
©) \[; - (D) none of these
Ans. : (A) - \[%

Explanation : Here, Vx + [y = Va

2 Wx+ =4 (fa

|
‘ K

+ 25)—=()
dx

1
S

N

2

l

1

2Jx

4
dx

N

&

[\

s

I
|

It

&
=y

Fle BI&

= =

-------

\ 2 = i‘: =
(18) Ifx2 + %=1, then dw

X
A 5

© %
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Ans.:(B)-:T‘:

Explanatioy - Here, 2

d
~(x~+y2)=i 1
& | d\-()

+ir2=1

242, ¥
Y x=0
2y D,
}dr 2x
b _ 2 b __x
& 2 . &S
19 Ifx=sece—+tan9andy=sec9—tan9,then
@d _
T v
y 1
A) o (B)‘x_z
k3
© 3 D)o
An - =
s. : (B) 2

Explanation : Here, x =sec 6 + tan o,

. Yy=secHO—tan 0
Xy =(sec 8 + tan 0) (sec

Y
Ans.: (B) —

Explanntion : Here, x=at, Y = ;

Xy = (af) (?) |

xy = a?

d _d 2

Td;(xy)—dxa

D y=0

xdx+y

Py __

Xme =

y__»

dx x

e Py _
(21) Ifx=cos9andy—sm9,thenz— .......

(A) cot© (B) tan 0
(C) —cotH (D)-tan 6

Ans. : (C) - cot 0
Explanation : Here, x = cos 0,y =sin0

—-sin®, Q = cos®
do

0 — tan 0)
= sec?0 — tan20
xy=1
1
}’=;
d__1
de 2
- iy=2 @t
20) Ifx=atand y= t,thendx .........
bv
& —
4 3 (B) -<
X
©) < ®) 5,

do
b
D _ do _ cos _
de dx gpg 08
do
(22) Ifx=sin"!tandy = cos™l¢, then D o
(A) 0 (B) 1
©) -1 (D) none of these
Ans. : (C) -1
Explanation : Here, x = sin~l4, y = cos™! ¢ 1
|
é _ 1 dy
a  [_2 a~ -2
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-7
P T =1
. b ax _
dt J1-12
LA
o ox
(A) x—log x (B) x + log x
(€) ¥ (1 +logx) (D) x - xx-1

s, (O % (1 ¥ log x)
Explanation : Here, y = x*

y=exlogex
%: e¥108e . % (x logx)
B PR
=x* (1 + log x)
a2
() Ify =x log x, then dxg) = reeenes
1
(A) 1+logx (B) r
1
() log (e +x) D) -7
1
Ans, : (B) —
ns. : (B) x

Explanation : Here, y = x log X

d
%=x% logx + IngL—ix_x
1 :
=x —+ logx (1)
x 4
=1+logx
d?y 11
== Ui -

42
(25) Ify=e* +4, then ;x% =

(A) e* (B) 2

(C) exz (D) e_x
Ans. : (A) e*
Explanation : Here, y = ¢* + 4

Dt ro=¢
dx

dz}’_ex

&

d2
(26) If y = log x, then Zf— = peiess .

1 1
W5 ®) -2
1 1
© = D) - <
1
Ans.: (B) — %

Explanation : Here, y = log x

B &

L
5

2y 1

a8

2

2 d’y _
27 Ify=x +2,then;2—— ........ :

(A) 2x (B) 3

©2 (D) 4
Ans. : (C) 2

Explanation : Here, y = x2+2

iy—=2x+0=2x
dx

d2
7.17; =2(1)=2
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(28) If)'=5‘-‘ceand,\—=

- Ans. : (D) none of these

@)

(A) sing
(€) tan o

tan 0, then —- =

d*y

-

dx

(B) cos O
(D) none of these

Explanation : Here, y = sec 6, x = tan

&

ay
& _de_
dc  dx

do
ay
— = sm#8
dx
dzy_i(
@’

- &
d9 ~sec® tzme,d— = sec20

0

secB tan6  tanB

secO

x cos 0

S MUTOIE Chol et R RN R TR ey N
“-Multiple ChoiceQuestions (MCQls) with {(Final:Answers) |

du b
(B) dcx dx
dv au

........

=4 (sin0)
&

do
= cos0 + —

dx

1
- 50 . =
€ sec” 0

d\’ 7. . dg l \
& —= 8 s ™ =
(‘ a8 de  .2n

= cos 0

(29) If the equation of motion ofaparticleis s =43+,
—3t+ 3, then its velocity at 7 =1 second is

(B) 10 m/s
(D) 10 my/s2

(A) 4m/s
(C) 4 m/s?
Ans. : (A) 4 m/s

Explanation : Here, s = £ + 22— 31+ 5

‘ig -~
. velocity v= T 3=+ 41-3

Vieg =312 +4(1) =3 =3 + 43 =4 units

----------

(3) Ify= 100000, then % _

(A) 1 (B) 10000
(C) 100000 (D) 0

~

d -
C)) o (3 + 3%+ 33) =

----------

(A) 3x2+x3v1 43,32
(B) 3x2 + 3% og3

(C) 3x2+ 3¢

(D) none of these

il ) s
(5) = (tan=x — sec?x) =

---------

(A) 1 (B) -1
©0 (D) none of thes¢




P

centiation and its Applicationg
e P T

i (cot x) = Gevesuss -
0 & )
@) — COSEC™X (B) cosec?y

(C) secx tan x (D) —cosec y . cot x

d =
4 ()= e
0 & ="
(A) " (B) nxn-1
1 n xn+l
© 7 : ) e
d  x=
(8) Et' (ar) T esecees
&) & (B) a* log,q
(© x*log.a (D) log,a
0) LA sec x =
— SECX T :

(A) secx - tan x

(C) —cosec x - cot x

(D)—SCC.x. tan x

(A) sec?x

(B) —sec2x
(C) secx - tan x

(D) —sec x - tan x

(1) If y = sin%9 [g), then Q =

e
@1 ®)-1
©o0 (D) none of these
d
1) V=
1 .
W (B) 0
©) % (D) ,3/2
d
) & cosecx= ...
(A) —cot x (B) sec x - tan x
() sec2x (D) —cosec x - cot X

m §X y _(_Iv_v_ -
(14) Ify = 5% then =

uuuuuuuuu

(A) S¥ (B) x. 5*!
(C) 5% log,5 (0" logge
d
(15) = =
(A) x (B) e
(C) e D)0
(16) A (tan~lx) = ...
1 1
W T3 ®) 2
C 1 =
()—1+x2 (D) 1—x2
(17) I f(x) = €3, then f ') =.........
(A) 3e B)3
©1 D)o
(18) % (xlogx)=...... .
(A) 1+logx (B)1-1logx
(C) x+1logx (D) none of these

(19) % log (sin x) =

(A) cosec x (B) - cosec x

(C) cotx (D) —cot x
(20) If fix) = log, sin x, then f '(%) = s

(A) 1 (B) -1

©) 2 D) -2

(21) % cos (2x + 3) =

----------

(A) sin (2x + 3)

(B) - sin (2x + 3)
(C) 2 sin (2x + 3)

(D) -2sin (2x + 3)
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—_— o~
he function f(x) to b,
d he necessary condition fort
(22) & Cosx = (28) ;rn&\?;um at x = ais ... B) .
(B) [(a
(A) 2 cos x - @A) 1"@>0
(2): Ssinizg ) oo © 1'@=0 ) S sese
(23) If \/; /__I then % = (29) _i lOg (12) = e
(A) \/‘E ®) - i A = B) -
' 1
© \/j(: ) - \f © 2x ©) 5
(24) Ifx =sin 6 and y = cos 8, then % = s, G0} g; logoX s Vit :
(A) tan 6 (B) - tan 0 1
(C) —coto (D) cot O A) <
25) Ify= d’y _ I
(25) Ify=e*, then e Rip i (B) TTog, 2
(A) & (B) e
© log,2
© e’z (D) e~ x
J (D) x log,2
(26) = sin2x = ........ .
(A) cosx (B) 2 sin x Answers
(C) 2sinxcosx (D) —2sin x cos x | @MC @2 A 3 D 4 B 5) C
27 ;f t(he Zt)mction y = f(x) is maximum of (a, b), then 6 A (1) B @8 B ©) A (10) A
a, b ... "
72y P, IHC a2)A a3 b @c @sc
ZX50 D o
@) 22 ® %< OA (DB 8 A @9C @na
2 @b (22y¢c  @23) C
© d—§’< o D) % o ) (23) 2B (25A
& 26)C @NC @) B (9B @G0B

* % K

—~a



