DIFFERENTIATION

INTRODUCTION

The rate of change of one quantity with respect to some another quantity has a great importance.
For example, the rate of change of displacement of a particle with respect to time is called its velocity
and the rate of change of velocity is called its acceleration.

The rate of change of a quantity ‘y’ with respect to another quantity ‘X’ is called the derivative or
differential coefficient of y with respect to x.

3.1 DERIVATIVE AT A POINT

The derivative of a function at a point x= a is defined by f(a= }g?w (provided the limit

exists and is finite)
The above definition of derivative is also called derivative by first principle.

(1) Geometrical meaning of derivatives at a point: Consider the curve y=Afx. Let Ax be
differentiable at x= c Let P fig) be a point on the curve and @Q(x, ix)) be a neighbouring point on the
curve. Then,

Slope of the chord PQ:M. Taking limitas @— P, i.e., x—>¢
X—-C

we get lim (slopeof thechord PQ = limM ...... (1)
QP x—>c X—C

As @— P, chord PQ becomes tangent at P.

Therefore from (i), we have

Slope of the tangent at P = lim

X—>C X—C

1949 dts)
dx X:c'

Note : U Thus, the derivatives of a function at a point x= ¢ is the slope of the tangent to curve,
y=fx atpoint (¢ f9).

(2) Physical interpretation at a point : Let a particle moves in a straight line OX starting from O
towards X. Clearly, the position of the particle at any instant would depend upon the time elapsed. In
other words, the distance of the particle from O will be some function f of time t.

P

o t=1t t=

Let at any time #= £, the particle be at P and after a further time h, it is at Q so that OP = f4) and

0Q-= fit, + B. Hence, the average speed of the particle during the journey from P to Q is PTQ, e,
w: fit,H. Taking the limit of A%,Ah as A—0, we get its instantaneous speed to be
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lim , Which is simply £(#). Thus, if A5 gives the distance of a moving particle at time t,

h-0

fi4, + h— %)
h

then the derivative of f at #= £ represents the instantaneous speed of the particle at the point P, i.e., at

time ¢=4,.

Important Tips

ﬂ’isi

dx dx

&

(» in which 7‘1 is simply a symbol of operation and not ‘d’ divided by dx.

= If f(xy) =, the function is said to have an infinite derivative at the point Xo. In this case the line
tangent to the curve of y = f(x) at the point Xo is perpendicular to the x-axis

Example: 1 If 42-4, r@-1 then li,r2x1(2)—22m:
X—> X—

@1 (b) 2 (c) 3 (d) -2
Solution: (b) Given A2-4,f@-1
iR -2A%) . x2)-2£2)+ 242 -2A%) _ . (x-2A2) . 2fn-2£2

x>2 x-2 x>2 x-2 -2 x—-2 x—>2 x—2

= f(z)—zlgg% = f2-2/@-4-2n-4-2-2

f2)-2£(2) _

Trick : Applying L-Hospital rule, we get lim==— 2.

Example: 2 If Ax+»=A».A» forall xandyand f5-=2 r©=3 then 75 will be
(@) 2 (b) 4 (c) 6 (d)8
Solution: (C) Let x=5,y=0 = A5+0)= £5).£0)

= £5=£5A0) = £A0)=1

Therefore, £5) = limA=1 — ; fOAD- 45 _ linﬂ{m} {© 5)= 2}
h—>0 h h>0 h h->0 h
= 21i.{M} =2x f(0)=2x3=6.
A0 h

Example: 3 If fa=3 f(a=--24a=-14(=4, then lim2X0 A2 - gafy _

(@) -5 (b) 10 (c) - 10 (d)5
Solution: (b) m’.@. We add and subtract &aAa in numerator

limZ®fa - dafa) + dafa) - g Rx _ limﬂa)[g(a\')—y(a)}_“mg(a){ fix) - ﬂa)}
xX—a x—>a

X—a X—a Xx—a X—a

Aali M}—g(a)li M} = fad@-daf@ [by using first principle formula]
x> x—a x> x—a

a

=34-(-1)(-2) =12-2=10
Trick : 1im&¥fa-ga@Ax

Xx—a X—a




Using L—Hospital’s rule, Limit = 1im%®fd-gaf(.

x—a 1 !

Limit =g fia-gaf@= @@--n2 =12 -2 =10.

Example: 4 If 5I(x)+3{lJ: x+2 and y=xfx then (?’j Is equal to
X X) %=1

(a) 14 (b) % (c) 1 (d) None of these
Solution: (b) e 51(x)+3{i) =x+2 . (1)
Replacing x by 1 in (i), 5{1]+3m:1+2 ...... (ii)
X X X
On solving equation (i) and (i), we get, 16Ax=-5x->+4, - 16f(x- 5+%
X
0 v=xfx = %’= fx)+ xf(x)= 1l6(5x_%+4)+xli6(5+%)
o dv 1o 1e,g9=17
at x=1, ke 16(5 3+4)+ 16(5+3) 3"

3.2 SOME STANDARD DIFFERENTIATION
(1) Differentiation of algebraic functions

0 Ftix"znx’ﬂ,xeﬂne Rx>0 (i) %((&):271; (iii) Fif&j:‘;l
(2) Differentiation of trigonometric functions : The following formulae can be applied directly
while differentiating trigonometric functions

0] isinX: cosx (i) icosx: —sinx (i) itanx: sed x
dx dx Ix

(iv) —secx = secxtanx (V) icosecvz —cosecxcotx (Vi) icotX: —coseéx
dx dx dx

(3) Differentiation of logarithmic and exponential functions : The following formulae can be
applied directly when differentiating logarithmic and exponential functions

(i) inoy:i,forpo (ii) ;‘ie“:e‘“

1

(iii) 9 2 _ a*loga, fora>0 (iv) L 1og, x- forx>0,a>0,a#1
dx dx xloga

(4) Differentiation of inverse trigonometrical functions : The following formulae can be applied
directly while differentiating inverse trigonometrical functions

 d 1 . d -
(i) =-sin'x= ,for —1<x<1 (i) —cos'x= ,for —-1<x<1
dx V1- & dx V1- &
d 1 . d -1
(i) —sec'x=————  for | x>1 (iv) —cosec'x= ———  for | x> 1
dx | x| V&2 -1 dx | x| V&2 -1
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d 1 1 N od 1 -1
V) —t =——_ for R Vi) —cof'x=—, for R
(V) e an ' x 2 xe (vi) dxco X 2 xe

(5) Differentiation of hyperbolic functions :

Q) d sinAx= coshx (i) d coshx=sinhx
dx dx
o d . d
(iii) = tanhx=seclHx (iv) —cothx=—cosech’x
dx dx
(V) d sechx=—sechxtanh x (vi) d cosechx=—cosechxcothx
dx dx
(vii) 7" sinfi'x = 1/,/(1+ ) (viii) 7" cosh'x=1/J( 1)
Ix Ix
(ix) -2 tank'x=1/(2 1) %) -4 coth'x=1/1- )
dx dx
(x1) Fd sech'x=-1/ x/(1- x*) (xii) Zd"cosedzl)r: -1/ x/(1+ x°)
Ix

(6) Differentiation by inverse trigonometrical substitution: For trigonometrical substitutions

following formulae and substitution should be remembered

(i) sin' x+cos' x=7/2 (ii) tan’ x+cot' x=7/2
(iii) sec” x+ cawec ' x=17/2 (iv) sin' x+sin'y= siﬁl[x\/l—yz +1- xz}
(V) cos x+cos'y= cos‘l[xyp Ja-A)a- yz)J (vi) tan'x+tan'y= tanILXir y}
b xy
(vii) 2sin' x=sin'(2x/1- x*) (Viii) 2cos® x=cos’(2¥* 1)
. 2x 2x 1- x*
iX) 2tan’ x= tanl(—j = sinl( J =cos '
(%) 1-x° 1+ x° 1+ x°
(X) 3sin’ x=sin'(3x—4x") (Xi) 3cos' x=cos'(4x’-3x)
(xii) 3tan’ x= tan’| %= X (xiii) tan! x+ tan’ y+ tan ! z= tan‘l[wj
1-34° 1- xy-yz—zx
(Xiv) sin'(-®) =-sin'x (Xv) cos'(-x)=7—cos' x
(xvi) tan'(-x) = —tan'x Or 7 —tan'x (xvii) Z —tan’ x= tanl[l_—xj
4 1+ x

(7) Some suitable substitutions
S.N. Function Substitution S.N. Function Substitution




0] - x= asing Ol acosd (i) N x= atang Or
acotd
(iii) NI x=ased) OF acoed) | (iV) a-x Xx=acos2)
a+ x

(V) P x> = a® cos20 (vi) Jax— 22 x= asin’ 0

&+ ¥
(vii) X x= atar’ 0 (viii) x= asin’ 0

a+ x \}
(iX) (x— a(x— b x=ase? 0 — btart 0 (X) J(x—a(b- %) x=acod 0 + bsirt 0

3.3 THEOREMS FOR DIFFERENTIATION

Let fix,g(x)and «(x) be differentiable functions

(2) If at all points of a certain interval. f(x) =0, then the function fix) has a constant value within
this interval.

(2) Chain rule

(Casel:Ifyisa function of u and u is a function of x, then derivative of y with respect to x is

dy dy du
=_= = =f(—
dx dudx = fu :> (u)
(i) Case Il : Ify and X both are expressed in terms of t, y and x both are differentiable with respect
to t then 2 _ v/ dt
dx dx/dt

(3) Sum and difference rule : Using linear property ﬁ(f(x)ig(x)) = i(f(x))i ﬁ(g(x))
dx dx dx

(i) 4 _nd d i

(4) Product rule : (i) < (Axg(0) = An-< o0+ g0-= Ax (ii)
d dw du dv
—(wvw)= wv.— + vwi— + uw.—
dx dx dx dx

(5) Scalar multiple rule : Zdv(kﬂx)): ki Ax)

. d
6) Quotient rule : —
6)Q s

ax— (f(X)) fx)— (.Q(X))
Ax) dx rovided 0
( j (@) P e

Example: 5 The derivative of A»-| x> at x=0 is
@ao (b) 1 (c) -1 (d) Not defined

X, x>0
-X¥ , x<0

3% , x>0

Solution: (a) M:{ 352 0
— , X<

and f(m:{

f0)=f0)=0

Example: 6 The first derivative of the function (sin2xcos2xcos3x+log,2*'%) With respect to x at x=r Is
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@2 (b) 1 (C) -2+2710g,2 (d) -2+1og 2
Solution: (b) f(x) = sin2x.cos2x.cos3x+ log, 293 fx)= %sin4xcos3x+ (x+3log2, Ax-= %[sin7x+ sinx] + x+ 3
Differentiate w.r.t. X,
1 1 1
f(x) = Z[7cos7x+ cosx]+1, f(x)= Z7cos7x+ Zcosx+ 1, fr)=-2+1=-1.

Example: 7 If y—|cosx|+|sinx| then %’ at x=% is
X

(a) 1‘2‘/§ (b) 0 (c) %(\/3—1) (d) None of these

Solution: (c) Around x:%, | cosx|= —cosx and | sinx|= sinx

. dy .
. y=—cosx+sinx .. — =sinx+ cosx
dx
At x:%, %75111%+cos? = ——l:—(\/g 1.

Example: 8 If fix=1log(logw, then r» at x=e is

@e (b) 1/e (c)1 (d) None of these
11 1
———log(log’) —-0
Solution: (b) Ax = loglogy = -22"°% '°9('°9‘) = X x o e _1
ogx (logx) e

Example: 9 If fAx-logx|, then for x=1, £(» equals

(a) ;{ (b) 2 i () 7‘ (d) None of these

£ 1 if0<x<1
. ~ _ [-logx, if0<x<1 TR X
Solution: (d) A» 4 logX|—{logX’ fpag = f0= T e
X

Clearly ra)--1 and ra") -1, .. f£» doesnotexistat x=1

Example: 10 d[log[ (X 2) H equals to
dx| x+2
¥ +1 ¥ -1 ¥ -1
(a) 1 (b) Z a (c) 7 a (d) €7 4
- . x_2 3/4 x_2 3/4

Solution: (c) Let ,,zllog{ex(mj szgex““{mj

= y= x+%[logk—2)—logﬁv+2)] = %_1+%|:X12_X12:|_1+(x23—4)

dy -1
i 24




Examp|9: 11 If Xzexp:tanl(y ij} then %equals

X

(a) 2x01+ tan(logx)]+ xsec?(logx) (b) x[1+ tan(log®]+ sec?(logx)
(C) 2x[1+ tan(log®)] + x? sec?(logx) (d) 2x[1+ tan(log®)] + sec?(logx)
Solution: (a) x= exp{tanl[#]} = logx= tan"l{y sz
X x*
v-x

= Z =tan(logy = y= x" tan(logy + x¥* = : - 2x.tan(logy) + x> .2%¢ ?(logx) 9
X

= Z 2xtan(logy) + xsec (logx)+ 2x = :: 2x{1+ tan(logy)] + xsec (logx)
Ix

Example: 12 If y:sec-l[‘/—"—f}sml[‘/;j then %’:

Jx Jx+1) X
@a~o (c) 1 (d) None of these
i . P | \/;+1 . | \/;—1 - _1 \/;'—1 +sin! \/;— _r ﬂ’_ in ! x4 1 7
Solution: (a) v=sec [&_1]+s1n [\/;+J cos [&+1] sin [&+1J—2 dx_o {@s X+ cCOoS Xx= 2}
Example: 13 —‘itan’l[%::::i}
1
@) 5t () L, ©)1 (-1

Solution: (d) —t I{M} itan‘{tar{%— H:—l.

COSX+ sInx

Example: 14 %{sinz cofl{ /LiH equals

(@) -1 (b) 5 © -4 (d)1

Solution: (b) Let y=sir? cot {‘/LX}

Put x=cost = 0=cos' x

= y:sinzcof1 1-cos) = sin’ cot! tang :I>y:sin2 z_0\= coszg: 1(1+cos9) :l(1+x)
1+ cosd 2 2 2 2

N =

. dy
Codx

Example: 15 If y=cos [5“’5"1—;25""‘) Xe[O,%j, then %’ is equal to
@1 (b)-1 (c)0 (d) None of these
Solution: (a) Let cosa=%. Then sina=%. S0, v=cos'{cosa.cosx—sina.sinx}
~y=cos{cosix+a)} = x+a (© x+a IS inthe first or the second quadrant)

dy

" =1,
dx

. i 31 =
Example. 16 dXCOSh (secx)

(a) secx (b) sinx (C) tanx (d) cosex




Solution: (a) We know that Flicoslil Xx= \/ﬁ , %’coshl(secx)=ﬁsecxtanxz %:an =secx.
2 p)
Example: 17 4| fan2x—fan"x | 3,
dx|| 1- tan® 2xtan® x
(a) tan2xtanx (b) tan3xtanx (C) sed x (d) secxtanx

) 209 . 2 _
Solution: (C) Let y= tan” 2x—tan” x _ (tan2x—tanx) (tan2x+tany _ tan@x— x)tan@x+ x) = tanxtan3x.
1- tan® 2xtan® x (1+ tan2xtanx) (1- tan2xtanx)

‘. Fti[y.cotSX] = g"[tanx] =sec? x.

Example: 18  If I(x):cofl[xx_zx_xj,then @ is equal to
@-1 (b) 1 (C) 10g2 (d) -10g2
Solution: (a) I(x):cofl(xx_zx_xj
PUtxx:tanQ, Soop= l(x):cofl[tanzg_lJ: COtfl(—COt 20) = z-cof!(cot20)
2tané
=2>Y =7z-29 = 7 —2tan’ } (x*) = dy_ 2 x1+logy) — fM)=-1.
dx 1+ x**

Example: 19 If y=a+ 0+ 2@+ Y......1+ ¥") then %’ at x=0 IS
X

(@1 (b)-1 ()0 (d) None of these

Solution: () y-———2— "=l

1-x 1-x

1 n+1_1 a1 _ 1 B
, ﬂ/:—Z'”.XZ 1-x+1- ¥ At x—0. _ 2710.1+1 0:1'

" dx 1- %2 dx 12
Example: 20 If f(X) = cosx.cos2x.cosdx.cos8x.cosl 6x then I(%j is
(a) V2 (b) % (c) 1 (d) None of these
Solution: (a) Ax) = 2sinx.cosx.cos2x.cosdx.cos8x.coslb6x sin32x
) a 2sinx - 2 sinx
) _ 1 32cos32x.sinx—cosx.sin32x
- IW=55 sirf x
1 1
32 — - —.0
z\_ J2 J2©
e
@

3.4 RELATION BETWEEN DY/ DX AND DX/ DY




Let x and y be two variables connected by a relation of the form Ax 1) =0. Let Ax be a small

dy Ay dx AXx
change in x and let Ay be the corresponding change in'y. Then i Jim = o and F o AI;L:})A—!/
Now, 2¥ A% _ 4, limo(ﬁ’.A_XJ:
Ax Ay A0 Ax Ay
= im2Y, hmA—X—l[G)AX—>0<:>Ay—>0]:> dy dx_ =1. So, dy__ 1
Ax—>0 Ax Av—0 Ay dX’ dy dx dX/ dy

3.5 METHODS OF DIFFERENTIATION

(1) Differentiation of implicit functions : If y is expressed entirely in terms of x, then we say that y
is an explicit function of x. For example y =sinx, y = X, y = x>+ x + 1 etc. If y is related to x but can
not be conveniently expressed in the form of y= Ax) but can be expressed in the form Ax,») =0, then

we say that y is an implicit function of x.

(i) Working rule 1 : (a) Differentiate each term of Ax,») =0 with respect to x.

(b) Collect the terms containing dy/ dx on one side and the terms not involving dy/dx on the other
side.

(c) Express dy/dx as a function of x or y or both.

Note : O In case of implicit differentiation, dy/dx may contain both x and y.

w_ Lo

(i) Working rule 2 : If f(x, y)= constant, then -~
dx of
(ﬁy]
where g—f and a_ are partial differential coefficients of Ax,» with respect to x and y respectively.
X X

Note : U Partial differential coefficient of fix,») with respect to x means the ordinary differential
coefficient of fx gy with respect to x keeping y constant.

Example: 21 If xe¥ - y+sif x, then at x-o0, =

(a) -1 (b) -2 ©1 (d) 2
Solution: (c) We are given that xe = y+sirf x

When x-0, we get y=0

Differentiating both sides w.r.t. x, we get, e%m*{x%’ + y} =%’ + 2sinxcosx

Putting, x=0, y-0, we get %:1.

Example: 22 If sink+ 5 =logi+ 5, then %’:
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(a) 2 (b)-2 (c)1 (d)-1
Solution: (d) sink-+ ) =logk+ 5
Differentiating with respect to X, costx-+ y)[uﬂ’}_ 1 {uﬂ’}
dx| x+y dx
{cos(&’-&— y)—L} {1+ ﬂ’} ~0
x+y dx
© cost+y=— foranyxandy. So, 1+%¥_o, ¥__y.
x+y dx dx
1
cos(x+ y)—
Trick: It is an implicit function, so 4v_ _%f/ox __ XY_1.
X of/oy cosix+ y)— Xty
Example: 23 If in@+5=2xy then yo) =
(@)1 (b)-1 (c) 2 (d)0
P B (+dy/dy [ dy dy_ 1-2xy-2¢ _1-2 e B
Solution: (a) Ing+y=2xy = wrp de-ryj = a2 2ay 1 = YO=— =1,at x=0, y=1.

(2) Logarithmic differentiation : If differentiation of an expression or an equation is done after

taking log on both sides, then it is called logarithmic differentiation. This method is useful for the
function having following forms.

(i) y=[Ax}™

o W5
(i) v (30 -G (X)orrronnn

(i) Case | : y=[Ax*™ where fix) and g(x)are functions of x. To find the derivative of this type of
functions we proceed as follows:

..... ), fi(x) and gi(x) both are differentiable

Lety = [Ax1¥™. Taking logarithm of both the sides, we have logy= g(x).log f (X)

: o 1dy . 1 dfix) dg(x)

Differentiating with respect to x, we get vk ax. 0 dx +log{fix)}. e
L dy_ fex dix dgx) | _ 1 g aen| 9 dAX) dg(x)
“ax Y Rn dx +log[fin)]. i } [Ax) [ﬂx) o +log[fix) dv}

i) Case Il ; y— A0-6(0

) S CrT,

Taking logarithm of both the sides, we have logy = log[£(x)]+ log[£(x)]—loglg (x)]1-loglg,(x)]

Differentiating with respect to x, we get 1% 4 6 5 2,
£ L™ g® g

vdx

ﬂ/:

£(0.6(x)

dx

10 500 _ g yzm} _
0 £ g %X

Working rule : (a) To take logarithm of the function

Example: 24 If x7y" - 2x+ »™*, the value of % IS

9,(%).9,(%)

|

A0, 40 gin) yzm}
i L(® g»® K

(b) To differentiate the function




(@) x+vy ®) () ~ (d) x-»

Solution: (C) x"y" = 2(x+ »™" = mlogx+ nlogy=1log2+ (m+ nlogk+ y)
Differentiating w.r.t. x both sides

2+£ﬂ,:m+n 1+ﬂ] - ﬂ;!_
x ydx x+y dx dx x

Example: 25  If y=(sing®™>, then %’ is equal to

(a) (sin®)'™*.(1+ sed x.logsinx) (b) tanx. (siny'™*!.cosx
(C) (sin®)™"* ., sec xlogsinx (d) tan x. (sinx)"*!
Solution: (a) Given y=(sinxt™*

|Og v=tanx.logsinx

Differentiating w.r.t. X, 1.%’ _ tanx. cotx-+ logsinx. sed x
14

X

@_ (siny)'™*[1+logsinx.sed x] .
dx

(3) Differentiation of parametric functions : Sometimes x and y are given as functions of a single
variable, e.g., x = ¢ (t) , y = v (t) are two functions and t is a variable. In such a case x and y are called

parametric functions or parametric equations and t is called the parameter. To find %’ in case of
X

parametric functions, we first obtain the relationship between x and y by eliminating the parameter t
and then we differentiate it with respect to x. But every time it is not convenient to eliminate the

parameter. Therefore dy can also be obtained by the following formula
X
dy _ dy/ dt
dx dx/dt

To prove it, let Ax and Ay be the changes in x and y respectively corresponding to a small change
Atin t.

im2Y
i Ay _ Ay/ At . dy . Ay seopar de V(D
Since —= L lim 2 = AR0AL _df _ T T
Ax Ax/AFdx ao0Ax o AX de gy

A0 AF dt

Example: 26 If x=acow +0sing), y- a(sirﬂ—@cosé’),%/:

(@) cow (b) tano (C) sew (d) cosecd
Solution: (b) dy dy/ db _ dcost —6(-sind)—cosd] _ 6 sind
dx dx/d9  d—sinfd+0cosd+sind] 6 cosd
1 and sing-——f_, then %=
m o m dx
1
(@)1 (b) - © -, (@1

Solution: (d) Obviously x=coes®

= tand .

Example: 27 If cosx-

and y=sin!

1 t
Vi+# Vi+#
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= x—tanls and y=tanlt = y=x = %’:1,
Ix

. _1-7 _ 2t dy _
Example: 28 If X~ g and V-1, 7 , then "

@ =7 (b) £ OF- (d) =

Solution: (c) x:% and y- 2
+

. . _ 2
Put ¢—tano in both the equations, we get »=1=1" 9 _ o and y- 229 _ Gnop.
2 2
1+ tan” 0 1+ tan® 0

Differentiating both the equations, we get % _ _2sin20 and %’ — 2cos29.

Therefore @¥__cos20 _ _x

dx sin20 v '

(4) Differentiation of infinite series : If y is given in the form of infinite series of x and we have to
find out %’ then we remove one or more terms, it does not affect the series
X

2 . Y, B

dx T dx 2v-1
(i) If = An™™""" then y= Ax*
.. logy= ylog fix)

1ldy vf(¥
vdx £x)

dy . dy V(¥
1 —, . ==
tlog Ry e " dx A ylog An)]

(iii) If g fx)+ 1 then & __¥f ™

1
A v

dx 2y- fx)

@ 35 (b) 55 ©) 55 @ 5

Q:1+ﬂ, =

dy dy 1
—2y-)=1= —=——
dx dx dx( v-1) dx 2y-1

Example: 30 If y-x*, then x(l—ylogex)% is

(@) » (b) ¢ (c) x? (d) None of these
Solution: (b) y=x" = y= % = log y=ylog x = l-ﬂ/:!-rlogexﬂ/ = (l—logex)ﬂzzé x(lfylogex)ﬂ
vdx x dx v dx x dx

‘{




Example: 31 If y- 22+ 1 , then ¥_

24 1 . dx
J N
X a0
2xy Xy b.'(4 2x
@ ;2% 0 2 © % @ 2
14
R B 1 _ dy _ dy ﬂ/_ 2xy
Solution: (a) y_x2+; = =X+l = 2ydx—y.2x+x2 o = dx 2y &
Example: 32 If x=e#< " then %’ is
X
() 11 (b) 1 () -2 (d) 1%
Solution: (€) x=e"*
Taking log both sides, logx=(+»loge=y+x = y+x-logx = Y¥41-1 = ¥ 1 4 1-x
dx X dx x X

(5) Differentiation of composite function : Suppose function is given in form of fogx) or Ag(x)]

Working rule : Differentiate applying chain rule EdYﬂg(X)]z flgx].d(x)

Example: 33 If A»=|x-2| and gx = A£Ax), then for x>20, ¢ equals
(@) -1 (b) 1 ()0 (d) None of these
Solution: (b) For x > 20, we have
£ =|x-2-x-2 and, gw=AAx)=Ax-2=x-2-2=x-4
S gx=1
Example: 34 If g is inverse of f and f(x):ﬁ, then g(» equals

@ 1+» (b) 1+1A91" (C) 1+[g1 (d) None of these
Solution: (c) Since g is inverse of f. Therefore,

fogx = x for all x = Fd{fodﬂf)hl for all x
X

1 1 1 1
=f . =1= f = = = ()= ——
(o(9).¢(x) o= o = - {@ 9 1“/'}

= g(®=1+[g»]"

3.6 DIFFERENTIATION OF A FUNCTION WITH RESPECT TO ANOTHER FUNCTION
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In this section we will discuss derivative of a function with respect to another function. Let u= Ax)

and v= g(x) be two functions of x. Then, to find the derivative of f» w.r.t. g» i.e., to find %’ we use
v

the following formula 9 - 9/ dx
dv dv/dx

Thus, to find the derivative of f(x) w.r.t. g(x) we first differentiate both w.r.t. x and then divide the
derivative of f(x) w.r.t. x by the derivative of g(x) w.r.t. x.

_1 2x

.1 2x
1-¥ 1+ ¥
@1 (b) -1 ()0 (d) None of these

is

Example: 35 The differential coefficient of tan

PR 1 2x 1 2x
Solution: (a) Let g - tan o =
Putting X = tané

.y =tan'tan20 = 20 = 2tan ' x and ¥, = sin' sin20 = 2tan ' x

Again ""1 d[2t = +2X2 ........ (i)
d_[é d _1 _ 2 H
and i AU R (i)
Hence ﬂ=1
dy,

Example: 36 The first derivative of the function [cos‘l[sinvl; X} x‘} with respect to x at x =1 is

@ 3 (6)0 © 1 O

ion: _cos'|cos Z_ |1+ X _Z_ |l+x
Solution: (a) fix) = cos [co{z 2 ﬂ+x‘_2 2 + x°

+x(1+logx) = I(l)——%+1—2

L f=— ‘/_ ‘/_

3.7 SUCCESSIVE DIFFERENTIATION OR HIGHER ORDER DERIVATIVES
(1) Definition and notation : If y is a function of x and is differentiable with respect to x, then its

derivative %’can be found which is known as derivative of first order. If the first derivative %’ is also
X X

a differentiable. function, then it can be further differentiated with respect to x and this derivative is

denoted by d?y/ d¥*which is called the second derivative of y with respect to x further if %is also

&y
dx’

derivative of y is denoted by an . All these derivatives are called as successive derivative and this

differentiable then its derivative is called third derivative of y which is denoted by . Similarly n®"




process is known as successive differentiation. We also use the following symbols for the successive
derivatives of y= Ax) :

Vi Yor Y3 eeeruenn N 7 v, oM. i 74P

d dy dv v dy
Dy D? A Dy........ D'y,...... where D= — —, — =, — S jeeeennn —— yececteecas
St Yowee dx d d’ dx

f®, f(x, f'(®,........ , ().

If y= Ax), then the value of the n'" order derivative at x= a is usually denoted by

d'y
— f
( ]H or v,),., Or (), or f(a

(2) n" Derivatives of some standard functions :

i s _ asig ™7 a _ nz
M () Esm(a)ﬁ b=a su{ g axt b} (b) oy cosax+ b= a" co{ g axt bj
(i) %(a}ﬁ b" = ( n’!n)'a"(ax+ ™", where m>n
m—n!
Particular cases :
(1) (8 Whenm =n (i) When a=16=0, then y= x"
D'{(ax+ "} = a".n o DN(X™)=mm-1)....... m— n+)x"" = n x""
(m—n)!
(b) When m< n D'{(ax+ ™} =0
(iii) Whena=1,b=0and m = n, (iv) When m= -1, y— —
(ax+ b
then y=x" D'@=a-1)2-3........ tnax+ "
- DP(x") = ! - A(C1(1.23..... axs = TV
(ax+ H™
i _ (_l)n_l(n_ 1)!an i axy _ _n_ax
3 log(ax+ b= p— 4) o (e™)=a"e
®) dn(ax) = a*(loga"

(6) (1) % e sinbx+ 9 = r"e™ sinbx+ c+ nyp)
where r=+va® + b*; ¢ = tan' —

a’
v=esinbx+ 9

(i) % e cosbx+ g = r'"e® cosbx+ c+ ng)

Example: 37 If y:(x+\/1+ ) then (1”2)%’2’“«7 is

() iy (b) -y (€) » (d) 2x°y

Solution: (a) y=(x+V1+22)"= dy —dxi1t 2 XZ)n—l(l ]:ﬂ/:dx+\/l+xz)"
()!/ x+vV1+ x+v1+ + ax o

V1+ &2
= W1+ f)ﬂ’z,{xwu f)
dx
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Sﬁ/.v1+x2+ﬂl[ d ]:tzz(x+\/1+x2)ml[l+ X J
d¥ d.

| 1: 2 1422
= 1+ ﬁ+xﬂ’=ﬁ(x+\/1+f)":> (l+xz)ﬁ+x ﬂ’:;fy
“dd T dx dl "~ dx '
Example: 38 If #x- ", then the value of fu)-%+ ’;)- ’;'(1)+ ...... +(‘1);"‘1) is
(a) 2 (b) 2~ (€0 (d)1

Solution: (C) Aiw=x"= AD=1, fW=n¥'= fD)=n
f(N=nn-Dx"2%= f()=rn-1).....

_ _ ) ) £Q) ="'
PO == PO =, A==+ F b
-1-24 "(”z‘ D _ nn- 1;!('" Dt (-1)”% Gy "Gy +"Cy ~"Cy + e+ (<17 "C, = 0.
lo{%} 3+2log d
. _ 1 1 X _j/ H

Example: 39 If Ax»-=tan Toged +tan [—lmong, then 27 IS (2>1)

(@) tan'{(logx"} (b) 0 (c) 1/2 (d) None of these
Solution: (b) We have y=tan! loge—logx™ logx’ +tan! 3+ 2logx =tan! 1-2logx +tan! 3+ 2logx

loge+ logx® 1-6logx 1+ 2logx 1-6logx

= tan ' 1- tan '(2logx) + tan ! 3+ tan '(2logy) = y=tan'1l+tan! 3:%’: 0:% =0.
X

Example: 40 If Ax) = (cosx+ isin® (cos3x+ isin3x)..... (cos@n—Dx+ isin@n—-1)x», then r(» is equal to
(@) A% (b) —r* 10 (C) A (d) 'A%

Solution: (b) We have, A% =cos+3x+....+(2n- 1%+ isink+ 3x+5x+....+ (2n—1)x) = cosr x+ isin’ x
= f(x) = -rP(sin® %) + rP(icos®®) => F'(x) = —n* cosn® x— n*isinn’ x

= '(®=-n*(cosx+isin’x) = f(N=-n"fx

3.8 N™M DERIVATIVE USING PARTIAL FRACTIONS

For finding n™ derivative of fractional expressions whose numerator and denominator are rational
algebraic expression, firstly we resolve them into partial fractions and then we find n" derivative by

using the formula giving the n' derivative of
ax+

Example: 41 If y:ﬁ , then for n > 2 the value of yx is equal to
-3x+

(@) v "Anex-2t - (x-n"1 (b) Hd6x-2 " +(x-1) "]
(C) An6ex-2 ™!+ (x-1) ] (d) None of these

4 —
d = x> +3x+7+ 15x-14 = X2 +3x+7- 1 16

Solution: () y=—X i
@) v- 25 x-D(x-2) x-1 (x-2




Sy, = D'(x*)+ D"3x) + D"(T)- D'[(x—1)']+16D"[(x—- 2]

= (D"A-(x-D " +16x-2"] = D"A16x-2 " - (x-D "],

3.9 DIFFERENTIATION OF DETERMINANTS

_|la® 8 a(® (| |a® b
Let A(X) = | ™ .ThenA'(x) =
AN = 4 b2<x>‘ R P S R PP
If we write A(X) = | GGG |. Then AW GG GI+IGGGI+IG GG
R R| |R| |R
Similarly, if A(X)= |R,|, then A(x=|R|+|R)|+|R,
R, R| |R| |R,

Thus, to differentiate a determinant, we differentiate one row (or column) at a time, keeping others

unchanged.
Example: 42 If £(»n,g,(%,h.(x,r=123 are polynomials in x such that £(a = g,(a = h(a,r=123 and

£ 6 £ _
Ax=|g,(» g g0, thenfind F» at x=a
h(x h(x kx
(@0 (b) £@g@m@ (€)1 (d) None of these
_ £ (0 £W| [£® £ £W| |4 £ £©®
Solution: (a) FW=|g(» #£® X+ ax® HE HE T aE HE g
AW B® KO (AW BE® B® (AW B® b
@ K@ K@ |4@ K@ £@| |[£@ L@ £@
" Fa=gd 9,0 4@ t |5 %@ %@t g0@ 2 6
h@ k@ k@ |k@ k@ k@& (k@ @ kG
=.0+0+0=0 B f(@=g(a=ha,r=1,23]
x> sinx cos d3
Example: 43 Let Av=| 6 -1 o where p isa constant. Then =_[A»] at x=0 IS
1 P p &
(@) p (b) p + p? (c)p+pd (d) Independent of p
X sinx cos.
Solution: (d) Given Ax=l6 -1 0|, 2"%and 3" rows are constant, so only 1 row will take part in
1 27 P
differentiation
‘;%Aﬁ d—Xssinx d—Xacos
L -
| 6 -1 0
1 P’ P

We know that ix‘" :n!,isin,\':sinér-k ﬂ) and icosx: cos(x+ ﬂ)
dx" dx" 2 dx" 2
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Using these results, “_fx-=| 6 -1 0
g dx® i 1 2 3
p
P 6 -1 0
2 _fxy =6 -1 o =0i.e., independent of p.
dX3 at x=0 1 pz p3

3.10 DIFFERENTIATION OF INTEGRAL FUNCTION
If g,(®¥andg,(x) both functions are defined on [a, b] and differentiable at a point x<(a & and Af)
is continuous for g@< )< g,(H

92(x)

Then — o T0dt=19,(0]g;(x) - ig; (W]gi(n) = f[gz(X)]—yz(X) ﬂyl(ﬂ]—gl(x)

dx
Example: 44 If F(,\'):J;zlogtdt(x> 0, then F(»=
(8) 9x*-4xlogx (b) (ax-9x*)10gx (C) 9x*+4axlogx (d) None of these
Solution: (a) Applying formula we get F(x = (logx®)3x* - (logx*)2x

= (3log®3x? - 2x(2logxy) = 9x?logx— 4xlogx = (9x% — 4x)logx.

: _ dy
Example: 45 If X_I Hdt then £ is
(a) 2y (b) 4y (c) 8y (d)6y
Solution: (b) x-[——L1_ dx___1 av_ dy_ 4
(®) L V1+4f “= dy  \1+4y s Lt = d¢  [1.ay dX
(fy 4y
di _1+4 1+4y” =

3.11 LEIBNITZ’S THEOREM

G.W. Leibnitz, a German mathematician gave a method for evaluating the nth differential
coefficient of the product of two functions. This method is known as Leibnitz’s theorem.

Statement of the theorem — If u and v are two functions of x such that their nth derivative exist
then D'(uv)="Gy(D"uv+"G D" ' uDv+"G,D" *ulPv+........ -t"C D" uDv+........ + u(D'.

Note : O The success in finding the nth derivative by this theorem lies in the proper selection of
first and second function. Here first function should be selected whose nth derivative can
be found by standard formulae. Second function should be such that on successive
differentiation, at some stage, it becomes zero so that we need not to write further terms.

Example: 46 If y- x?e*, then value of y, is
() {x*-2nx+ nn-1}e* (b) {x* + 2nx+ Hn-1}e*
(C) {x*+2nx— nn-1}e* (d) None of these




Solution: (b) Applying Leibnitz’s theorem by taking »? as second function. We get, p'y= D'(e*.x?)

= "G D' (e)x +"G D" (e).Dx*) +"Cy D" 2 (e¥).DP(X) + ceveeenn = e*.x* +ne2x+ n(nz Ll e*2+0+0+....

v, = {x* + 2nx+ f(n-1)}e*,

Example: 47 If y- x*10gx then value of y, is
(a) CV 3! (b) EVn-3! (c) ¥ m-2! (d) None of these
Solution: (b) Applymg Leibnitz’s theorem by taking x* as second functlon, we get, D'y= D'(logx.x*)

= "G D'(logxy).X* +"G D" \(logx).Dx*) +"C,D" *(logx) D (¥°) + ...........
— )" @1 Zin )" ?(n-2)! 9y Hn-1 )" 3(n-3)!

. . 2+0+0.........
' X! 2 x?
- Y- 20 -2 - DY -9
- “;1—2 “})—2 Xn—2
1 Y p— R Y TP
= - V-2 22 -y =, E I
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ASSIGNMENT

DERIVATION AT A POINT
Basic Level

10.

11.

12.

13.

If f»=| x|, then £ =

@a~o (b) 1 (c) x (d) None of these
1,x<0

If A% = {1+sinx,0£ X<% then 1=

@1 (b)0 (c) (d) Does not exist

If Ax= {""2 :2" XS?) possesses derivative at x = 0, then

(@a=0,b=0 (b)a>0,b=0 (c) acr,b=0 (d) None of these

The derivative of f»=3|2+x| at the point x, =-3 is

(@3 (b)-3 ()0 (d) Does not exist

The derivativeof y=1—|x|atx=01s

@a~o (b) 1 (c)-1 (d) Does not exist

The derivative of fx=|»*-x| atx =21is

@ -3 (b)0 (c)3 (d) Not defined

The value of %{[|x—1|+|x—5|1 atx =3 is

() -2 (b)0 (c) 2 (d) 4

If f(x) has a derivative at x = a, then 1@%_2‘” is equal to

(@) fa-af@a (b) afta- @ (C) fa+ 1@ (d) afa+ £(@

If Av=x+2,then fAx) atXx=41is

(@8 (b) 1 (c) 4 (d)5

Let 3f(x) — 2f(1/x) = x, then £@ is equal to

(@) 2/7 (b) 1/2 (c) 2 (d) 7/2

If £(x) is a differentiable function, then im?¥ =43 jq

x—a XxX—a

(a) af(a- fa (b) afta- f(a (C) af(a+ fa (d) ata+ f(a

The differential coefficient of the function |x — 1|+ |x — 3| at the point x = 2 is

@ -2 (b)0 (c) 2 (d) Undefined

If Av-x-3|, then £3=

@a~o (b) 1 (c) -1 (d) Does not exist

Advance Level




1a.  If y- cot'(cos29'2, then the value of % at x-Z will be
1/2 1/2
@ (3 ®) (3) (©) @ (d) @
2
15. The values of x, at which the first derivative of the function (\/L%J W.r.t. X is %, are
(@) +2 (b) +1 () : 32 @2
16. The number of points at which the function A»=|x-05|+| x—1|+tanx does not have a derivative in
the interval (0, 2), is
(@)1 (b) 2 (c) 3 (d) 4
17. The set of all those points, where the function fx»= 1+X
(8) (-0, ) (b) [0, =) (€) (=0, 0) U (0, ) (d) (0, )
18. Let Ax+p=AnAy and Ax=1+xgxvdx Where limg(x) = a and limGx) = b then £ is equal to
(a) 1+ ab (b) ab (c) alb (d) None of these
19. f(x) is a function such that £(»=-£» and £(»=g» and h(x) is a function such that a» =497 +[«»P
and h(5) = 11, then the value of h(10) is
@a~o (b) 1 (c) 10 (d) None of these
20. Let Ax+p=AxnAy Tor all x and y. Suppose that £3=3 and r©=11 then @) is given by
(a) 22 (b) 33 (c) 28 (d) None of these
SOME STANDARD DIFFERENTIATION
Basic Level
_a-x»? dy
21. |If y= e then - S
2 2 2 2 2 2 2 2
@ 23 (b) 2t (c) Z2E (d) 3T 2
22. |If 2¢=¢2, then |s equal to
@~o0 (b) 1/4 (c) 1/2 (d) v
23. If x=p1-4%, then %:
- -
() 0 (b) x ©) Y55 @ Yoz
24. If pv =81, then %is atv =9 equal to
@1 (b) -1 (c) 2 (d) None of these
25. If y= |[1** then %¥_
1-x dx
2 1 1 2
@iy Oy Omamer Dagaae
26. The derivative of fx= x| x| IS
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

(@) 2x (b) —2x

The derivative of AR##}] IS

(a) FLRpN (b) FIRA}IFAH}
i(sirﬂxz) equals

(a) 4x cos 2x?)

If y=secx®, then dy_
dx

(b) 2 SiN »2.cos¥®

(a) secx tanx (b) seca® tanx®

If siny+e > = e, then %i at (l, TE) IS
(@) siny (b) —x cosy
dy 2

If y= asinx+ beosx, then ¢ + [7)

X

isa
(a) Function of x (b) Function of y

< fcost - #7] -

(@) -2x1-x)sint-x»? (D) -4x1- 2P)sinl - x*)?

If v = cos(sinK?) then at x= E’ﬂ’:
2 d.

X

(a) - 2 (b) 2

7‘: [sif’ xcosnA] =

(a) nsin” ! xcos@p+ 1)x (b) nsi”! xcosnx
icos(simz) =
dx
(a) sin(sin?).cosx®.2x (b) — sin(sin®).cosx’.2x
If v=sin{/sinx+ cosx), then %/:

Ix

(a) l cosysinx+ cosx
2 sinx+ cosx

(C) 1 cosysinx + cosx
2 /sinx+ cosx

(144 dy
If y—su{lsz, then e

4x 1+ ¥ X 1+ ¥
(@) 2%, Xz.co{l_ ij ®) 4 xg)fco{l_ XZ]

d a_
dx(X2 + cosx)” =

(cosx—sinx)

(8) 4x?+cosx@x-siny (D) 4x* - cosx)(@x- sinx)

i cof x-1 B
dx| cof x+1)

(c) 2+

(C) FLAHNIFiH(R}

(c) 4x sin (»?)

(C) Z_secx® tanx”
180

(c)e
(c) Function of x and y

(C) 4x1- xPsint- »*?

© - 2\@

(C) nsinf ! xcosp— 1)x
(C) — sin(sim?).cos® x.2x

(b) cosVsinx+ cosx
Vsinx+ cosx

(d) None of these

b's 1+ %
(C) (l—xz)'co{l—xz]

(C) 4x*+cosx®@2x-sinx)

(d) 2ix |

(d) FLRADNFAHRIP R

(d) 4x sin (x*).cost?)
(d) 178059.;,,0 tanx®
(d)siny —xcosy
(d) Constant

(d) - 2a- #)sint - #?
(d)o

(d) nsin ! xsin@+ 1) x

(d) None of these

4x 1+
@ & Xz)z.co{l_ ij

(d) 4(x* + cosx®@x+ sinx)




40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

(a) —sin 2x (b) 2 sin 2x (c) 2 cos 2x
i 1-sin2x
dx\1+sin2x
(@) secx (b) - [g - j (©) secz(g . X]
If y- tanx+ cotx then dy
tanx— cotx ’ dx
(@) 2tan 2x sec 2x  (b) tan 2x sec 2x (c) — tan 2x sec 2x

Fd\/secz x+ cosedx

X

(@) 4 cosec 2x . cot 2x (b) — 4 cosec 2x . cot 2x  (C) — 4 cosec X . cot 2x

If y= 5—+co.<>2(2x+1) then

3,( X) dx
@ 3;‘? x)gi" — 2sinlx+2) (b) 53 X);'% -2sin@x+4) (C) 5(3m’2“33 — 2sin@x+1)
If y= Jsinx+yp, then % equals to
sinx cosx sinx
(a) 2v-1 (b) 2v-1 ( ) 2v+1
7‘1]09| X|=...(x= 0)
1 1
(a1 (b) -1 (c) x
d -
—Jog (/% is equal to
1 1
a) -—— b) -2 c) -——
@ -, (b) © -~
Flilog(logv) =
x logx 1
(a) logx (b) = (C) (xlogx)
%{(logtanx):
(a) 2 sec 2x (b) 2 cosec 2x (c) sec 2x
If y=1logx*, then 4 -
(@) x*1+logn (b) log (ex) ©) .o{_"’j
X
Derivative of the function A» =1log(log », x>7 IS
(@) X(ln5)(lrl7)(109x) () s X(ln5)(lrﬂ) (©) X(lnX)

The differential coefficient of flog®] When fix=logx IS

(d) — 2 sin 2x
(d) secz[g_ ]

(d) — 2 tan 2x sec 2x

(d) None of these
(d) None of these

cosx
( ) 2v+1

(d) —x

(d) 0

(d) None of these

(d) cosec 2x

(d) None of these

(d) None of these
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52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

(0) -

logx

(a) xlogx

B 1+Vx dy _
If V= logm y then dX—

(&) 2= (0) =2

If y:leogx+%, then %:

(@) x+ leogxfﬁ (b) x+ mogp#
i{lo 1- cosx} _
dx 1+ cosx
(@) sec x (b) cosec x
d lo e =
dx 1+e )|
(@) l—le" (b) - 1+1e“'
Fdx{log(sem% tanx)} =
(a) cos x (b) sec x
d 1)]
I‘{log{x-r ‘_"H =
1+ i)
(@ (x+3] (b) [—{
,, o
7‘1 logt’%) =
(@) =t (b) 10x

If y:log{“— M} then the value of % is
a

(@) V& - # (b) ala®+ »*

If y-log(sia' », then %’ equals
X

1 1
a) ———— by .— *
( ) sin! xW/1- ¥ ( ) sin! x/1- ¥
If y- &tse® then the value of %’ _
(@) e (b) 1

d
If y=¢'*, then 2 equals
y=¢€" dx q

© —

xlogx

() I

1+ x

(C) x+ 2xlogx— %

X

(c) cosec 3

N

@

(c) 10/x

sin! x/1- ¥

(c)0

(d) logx

X

1
(@ Jx(1+ %)

(d) None of these
(d) sec

(d) None of these
(d) cot x
@[

(d) 10¢°

(d) w2+

(d) None of these

(d) log, xe%**




63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

@ 2 ORE

The derivative of y= "~ is

(@) #*Inx (b) #**'Inx
Derivative of »*+6* with respect to x is
(a) 12x (b)x+4

7‘1 (e* logsin2x) =

(@) e*(logsin2x+2cot2xn (D) e*(logcos2x+2cot2x)

¥ X dy
If y:1+X+?!+§+ ...... 00, then IY_
@)y (b) v-1
d xsinx
— e —
dx

(a) " (xcosx+ sinx)
d

< xe)=

@ 22" 1 e* (b) e’ 1 et
If y=x*+2° then %:

(b) e™*(cosx+ xsinx)

(a) X tlogxa™* (0) 2+ logxns*
X

d {e* log(sim)} =
dx

(a) e (cotx+ 2axlogsinx)

(C) 2l (cotx— 2axlogsinx)

If y= [1*€ then 9¥_

1-¢& ' dx

& &
a — = by ¢
(@) 1- &NW1- ¥ (b) 1-eW1-e*
%{dloghxz)}:
@ e‘[logu x2)+ } (b) e"[logu f)——f}

B e2 +e dy

@) oz 0) s
E{(e'z‘) is equal to
(@) 3xe” (b) 3x2¢*

i [e® cosbx+ O] =
dx

© %

(C) 2¢"* nx

(C) 6x°+6"1og6

(C) e*(logeos2x+cot2x)
(C) w+1

(C) e*™*(cosx+sinx)
(C) e~.2:2+ €

(C) 2(X2 + logX.Xlogx)
X

(b) e"”"2 (cotx+ axlogsinx)
(d) None of these

(©)

e
(1- W1+

(©) e‘[logu )+

4
1+ ¥

-4
©) e

72x)2

(C) 3x(e™)>

2/x
(A 22

(d) wore

(d) 65°+x6*"

(d) None of these

(d) None of these
(d) None of these

(d) None of these

(d) None of these

d <
( ) 1-eN1+é€e*

1+ %

(d) e"[logu o

@) 2

72x)2

(d) 2xe”

|
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76.

717.

78.

79.

80.

81.

82.

83.

84.

85.

86.

(a) eélacosbx+ d— bsinbx-+ 9]
(C) e™[cosbx+ 9 — sinbx+ 9]

If y=e*logx, then dy is
dx

(a) <

X

(b) e"[ ”k,ng

If An=3, r@=2, then I"{logl(e"+2x)} atx=0is

(a) 2/3 (b) 3/2
i(sin’lx) is equal to

(a) \/1}_52 (b) - \/1}_,{2
If y=sin'Vx, then %’:

(a) ﬁ (b) &_—Jf_—x
If y-sin'v1- 2, then %:

() Jlj_xz (b) =
(a) ; (b) -1

If y=tan {‘/_Xm], then yq) is

() 0 (b) 1
Differential coefficient of sec! x IS
(a) x\/ll—_xz (b) - x\/ll_—{
If y- cof[iij then :i

(@) 1+1x2 (b) - 1+x2
If y- tan? li::i then % is equal to
(@0 (b) -5

.1 sinx LA
If Ax-=tan [—1 Xj,then 1(3]

+ COS.

(b) elasinbx+ d— bcosbx+ 9]

(d) None of these
(C) e"‘[ +long
(c) 2

(©)

\/1+x2

1
©) i

1
©) =

(c)1

(€) -1

(©) ;_1

(C) 1 +2x2

© 5

(d) =

logx

(d) 0

(d)

1
V-1

0 o

1
(d)_m

(d)-1

(@) -1

(d) - ;_1

(d) -

(d) 1




87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

@ i com OF;

If y- sec’l( ﬁ ij+sin’l(§%ﬂ . then % -
(@) 0 (b) 1

If y= tanl[ 1_{], then %=
@%ﬁ%; (6)

4 1 dy
If y=sin [sz}then = equals

1 1
(0) 142 1+ %

|f tan l{smx-i—cosx} then dy IS
y= CcOosx—sinx dx
(a) 1/2 (b) w/4
i(tan’lﬂj:
dx 1+sinx
1 1
@ -3 (b) 1
If y=sin! 142—}:2 +sec! ltﬁ then di
4 1
(@) 1- ¥ (b) 1+ %2
_ —1 4x ,1 2+3x dy
If y=tan 1+5x2+t 3 2% , then I
1 2 2
@ 11252 1+ 2 (b) 1+25£ 1+ ¥
isin’1 X =
dx /X4+a4
2a'x 24 x
@ o (b) 2%

If y= ST X then

Vi

(a) (l—xz)%’— xy—-1=0
X

d sin’(3x-4x%) =
dx

(b) (l—xz)%’-rxy—lzo
Ix

OF

(c) 2

(2]
(O

(©-1

(C) 1 +4,1<2

© —

1+ 255

2a°x
© s

(c) (l—f)%’+%xy—1:0
X

(d) None of these

(d)3

0

(d)1

(d) 1

d) —

1+ 255

(d) —232X

a+x

(d) None of these
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98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

@) = 3
V1-2 -2

i sin’I(Zax\/l— ax%) =
® 77 ® 75
df w35 #
Z{{sm ( 2 2]} equals

3
@ = (b) J_
”: y=siri l{smx\-/%cosx} then di
(@1 (b)—1
d _|x- x!
Z"COS X+X71 =
@) — (b) 1,
d| (1-2)
E‘,{COS (lerzj}_
(a) 1+1)|r2 (b) B

1 / + X

FdXCOS 1 2 =

-1 1
@ i O i~
If v tanl[‘ﬁ‘/a_x] then di’

1 1
(@) 21+ xx (b) 1+ /x

J_ J_
(a) \/— (b) J:T

If y=@+ A tan'! x—x, then dy_

X
(a) tan! x (b) 2xtan ! x
If Ax=(x+Dtan'(e?), then £ equals

(8) Z+5 (b) Z+1

Advance Level

1
©)

(©) ﬁ_azxz

1
(©) e

(O

© =

(©)

-x
Vi-»*

1
© - 21+ 2V x

© 2\/_

(C) 2xtan’ x-1

©) 51

1
@

@

(d)

-1
Va- ¥
(d) None of these

@

(d)

x
Vi-»*

(d) None of these

1
@ e

(d) ta:“: X

(d) None of these




108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

If v = sec(tan’ x),then ﬂ/ is

(a) JIITI' (b) JIITI'
H.y=a+x”ﬂa+x”%a—x”%,then.3;:
(@)1 (b) -1

If I(X):\/a_x+%,then f@=

(@) -1 (b) 1

xf1+y+ w1+ x=0, then %’:

(a) 1+x (b) a+»2

If Vv1-22+/1-4* - ax-9, then %:

1- ¥ 1-/
(a) 17 (b) ‘fm
Function y=(x++vx2+1)* satisfies

@) P+yy=~y (b) V(2 +1y = ky
The derivative of {JVx+1 is

1
@ mm ®) =

1

. then £ is equal to
V2@ 2+ B a

If Ax-=

b's 1 1
(®(¥—§{J£+¥_Jf+ﬁ}

X 1 1
c
© (az_bz){\/xﬂaf\/xhbz}
If Ja-x%+Ja-¢) = x* - 5%, then %:

¥ [1-4° ¥ [1-5°
@ 1/ (b) 7‘fﬁ
If y=Jx+Vx,then y equals
(a) 2\/_+1 (b) \/2‘_\’\/1-_‘,1

If y=sin/x , then %:

@ L= (b) Yeooix
i J xsinx =

X

(©) =

1-x

(c) x
(c) 0
(€) -a+x"
© 71

(C) A+ +k/—xy=0

(©)

xWx+1)

(d) None of these

(d)
(d)a

(d) ~a+»?
@ (£}

(d) a+ )y + K +x/=0

d 1
(@ AW x+1)

X 1
(®) (32+b2){\/x2+a2_\/x2+b2}

(d) @- bz){ 1

V22 2+

© i

() Y21

(C) cosVx
4\/;\/ si n\/;

|

(d) None of these
(d) X+1

(d) =

2Vsinx
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120.

121.

122.

123.

124.

125.

126.

127.

(a) sinx+ xcosx (b) sinx+ xcosx

2\ xsinx V xsinx
If y- %} and £(»-sinx?, then %’:
+ X
6x*-2x+2 _(2x-1)
(a) (#+1)? st 2+ lj
—2¥% +2x+2 . o(2x-1
(©) T R (xz+1j
d|_ & |
dx| sinbx+ 9 B
(a) e*lasinbx+ 0+ bcosbx+ 9]
sirt(bx+ 9
(C) e*lasinbx+ 0 — bcosbx+ 9]
sit(bx+ 9
If V= bcoslog{‘—"]", then ﬂ’:
n dx
. x\° . x)"
(a) -n bsmlo;{;} (b) n bsmlo;{;j

If y:l{ Sx+1 J and f(®) = cosx, then %’=

10x*-3 Ix
5x+1 d( 5x+1
@) co{lez _ 3} E[loxz - 3}
5x+1
©) CO{IOXZ —3j

i (x:’ tan’ fj =
dx 2

@ » tan> .sed > + 3xtan’ =
2 2 2

(C) X2 tan? X .sec® X 1 3x% tan® X
2 2 2

d

1/xy\ _
dx )

(tana

(a) secz(al/x)~w+gﬂ) (b) sec?(a'’*).(@a"*.1oga)

If g 1+ tanx ’ then ﬂ/:
1-tanx dx

(a) 1 l—tanx_secz(%+xj(b) l—tanx.se

2\V1+tanx 1+tanx

If a=2°<°™ then g‘

(C) xsinx+ cosx

V2sinx

(d) xsinx+ cosx

V2xsinx

(b) 6x* —2x+2 . nz( 2x— 1)

(¥ +1? ¥+1
2%+ 2x+2  (2x-1)
(d) 0 x2+1j

(b) e*lasinbx+ 0 — bcosbx+ 9]
sit(bx+ 9

(d) None of these

(c) _—zbsinlog{‘—;j" (d) None of these

102-3°T102-3

(b) 5x+1 0{ 5x+1j

(d) None of these

(b) & tan> .sec® = 1 3x* tan® X
2 2 2

(d) None of these

(C) secx.:oga (d) B secz(al/x):‘(;l/x.loge a
X

cz[%+x] (c) % /:‘::i -se{%uj (d) None of these




128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

2"‘—1{ 2xcoseéx+ cotx. 10{4:]} 2"“1{ 2xcoseéx+ cotx. 10{4:]}
(a) 2 (b) i

2"'{— 2xcoseéx+ cotx. IO{MJ}
() I ¢ (d) None of these
Differential coefficient of \/sec Jx IS
(a) (sec\/_ )2 sin/x (b) sec\/_ sin/x (C) Jx(secyx)* % sin/x (d) %\/;sec\/;sin\/;
d (secx+ tanxj
dx\ secx—tanx

2cosx cosx 2cosx
(a ) (b) eina? (c) e (d) None of these
dy\® (dx\’
If x= fim) cosm— f(m)sinm and v= Am sinm+ £(m) cosm, then (I‘g +(d_;zj equals
2
(@) [Am+ £ (b) [fm— £(mP (C) {fm)?+{f(m}? (d) {{ ;((?5}}2
If X = secd—cos@ and y=se¢’6-cod'0, then
dy z B dy 2 B dy z B

@ (x2+4)[$j - +4) (b) (x2+4)[$} =P+ 4) (c) (‘2+4)[EJ = *+49 (d)

_ dy)
If y= log,, (tanx), then (dxl/,, =

-4

@) log2 (b) -4 log 2 (c) fog2 (d) None of these
If U(X, Y) =y |OgX + X |Ogy, then uu,—u logx—u, logy+logx logy=
(a) 0 (b)-1 ()1 (d) 2
If y=1logx. e(ta"“'ﬂz), then %i=
(a) Sranx o )[1—1+(se<,2 X+ x)logx} (b) Sranx o )[1—1+(se<,2 x— x)logx}
(c) tenxr >E +(sed x-+2x) logx} (d) gtenxr’ >E +(sed x—2x) logx}
Fd{lo sim/?} =
(a) %e"/ 2 cote*'?) (b) "2 cote'?) () %e"cot(e“‘) (d) %e"‘/ 2 cote'?)

If Wa2+r1=logi/x*+1-x, then (X2+1)%i+xy+l:
@a~o (b) 1 (c) 2 (d) None of these
If y=log,.,sinx, then IS equal to

(a) (cotxlogcosx + tanx logsinx)/(logcosx)? (b) (tanx logcosx+ cotxlogsinx)/(logcosx)?

(C) (cotxlogcosx+ tanx logsinx)/(logsinx)? (d) None of these

If y=loga+e™ then %’ _
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139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

(a) 2/x+e* (b) 2/x + e’
2/ x(x+ e‘/}) 2/ x(x— e‘/})

711 (dosrocosec’y) _

(C) democosec’s. 1 1 ogea

cosec'x | x| \/xz—l

d( 12 .tanx) =
dx

(@) eﬁ{ X+ "*‘“‘X}(b) o {secz i xtanx}

V-2 J1-2

10““"[7" (10“6"*)} is equal to
X

(a) tanx+ xsec x

(c) lnl({tanx-ﬂ— of x

If y= su{Ztanldl X} then dy_
1+ x dx

+ tanxsecxj

O O
7‘1 [cosl \/@ ] =
(@1 (b) 4

If 1| 1=U08¥" | then the value of 7o -
AX) = cos {1+(logx) (&=

f

c d

( ) 2\/;(x+e ( ) 2‘/;(X e
logwcosec X l . 1 .

(b) "cosec'x |X|\/xz—1 logo2

(d) _aloglocose(?lx. 1 . 1 .]oaoa

cosec'x /2 1

(c) " {se(ﬁzx+ *‘“‘"} (d) None of these

1- ¥

(b) In10(tanx+ xsed x)
(d)xtanxIn 10

O 0
() % (d) None of these

©) 2 )2

(@1 (b) 1
B _1| acosk—a)+b — at beosk—of dy _
If y= oy cos [—0 } where 6 = a+ beosk—a), then 4
1 2
@ 9 (b) 7
7‘: tan }(secx+ tanx) =
(@) 1 (b) 1/2
d _ fl cosx
dx{t l 1+ cosx}
1
(@ -1 (b) 0

(3 a3 d
If V= tan I(T—j}ia‘/:‘,], then 7i=

©) (d) %
(c) cos x (d) sec x
© 4 (d) 1




149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

1 a
(a) 3731+ ¥*'3) (b) 3731+ ¥*'3)

4] V1I+ x—-+v1-x
1
The differential coefficient of tan [ TS e
a) V1- b) L _
(@) (b) )
7" sirf cot! 11 equals
X + X
1-x
@0 (b) 1
If £(»=sin(logy and y- {ﬁf”j then "” Y equals
2X+3
(a) sin(logx). logx (3 2x)2 { g{ j
— tan 3 x— dy
If y=tan { = x")} then equals
3 a
® 7= b) =
If y- sini'(tany), then the value of % is
(a) sin x (b) cos x
F‘i[sidilxlx equals
(@) ——=——+log(siti'»)
V1+ &2 .sinfilx
C) (sii'n* ——% i log(sifi'x)
©) ] o'

If y=sinl(x/1-x+/x/1- ), then %’:

1 -1 1
@ \/1 x2 e (®) M- 2lx—x

|f y= tan!

X 1-2x
@ e ®) e

If y= cofl{VlJrXZJrl} then %’:

X

1
OF 2 1+x2 (b) 2 _xz
If yztanl[lzxzxj, then -

1
©) ~3ema v

(©)

ﬁ

(©) -5

i)

(c) sec x

b (-Ib—lx)x—l;
) i e

(d) None of these

(C) 1 N 1

V- 2/x-

= sil{Ztanl \/@} , then %:

(C) 1-2x

2/1- &

(C) 1 +2x2

a
(d) - 3231+ ¥*3)

(d) x

(d)1

(d) None of these

3x
@) 7z

(d) cosec x

(d) None of these

(d) 25

91




2*1log, 2 2*1log, 2
@) 4" (b) 1+4*
4 24 dy_
159. If y=tan [—l_azXJ, then T
2.a*loga 2.a*loga
a b
( ) 1-a* ( ) 1+ a**

160. If y— x> x+secex—1), then %’ equals
X

(a) e 11X +sec@x—1).tan@x—1)
V1- 22

(b) e 11X —sec@x—1).tan@x—-1)
V1- 2

(c) &' ){1 X |+2sec@x—1).tan@x1)
Vi- ¥

(d) None of these

161. If y= tmflf"”+ b*‘“‘xj _then 4v_

— atanx dx

@1 (b)—1

x+1 x+1
(C) 2" log, 2 (d) 2" log e

1-4% 1-4*
(C) 2.a"loga (d) 2:;2'_0;”
1
() (d) 1+ %

METHODS OF DIFFERENTIATION

Basic Level
162. If »*+8xy+¢? - 64, then %’:
X

(a) _ 3x2 + 8y (b) 3,!(‘.Z +8y
8x+ 3¢ 8x+ 3¢
163. If sir® x+2cosy+ xy=0, then %’:
Ix
(a) v+ 2sinx (b) v+sin2x
2siny+ x 2siny— x

164. If ysecx+tanx+ ¥*v=0, then %’:
Ix

(a) 2xy+ sed x+ ysecxtanx
x* +secx

(C) _ 2xy+ sed x+ ysecxtanx

1\2+secx

165. If sinag)+ = x2—y, then 2
14 dx

@) U2xy- v cosfxy) - 1] (b) [2xy- ¢ cos@y) - 1]

xtf cosk)) + V¥ — x x1f cosx))+ V¥ — x

166. If 3sinky)+4acosy) =5, then %’:
X

(a) v (b) 3sin(vy)+4ct.)s(\'y)
x 3 coslxy) — 4 sinfky)

(C) 3x+8¢”

8213y (d) None of these

(C) v+ 2sinx

siny+ x

(d) None of these

(b) 3 2xy+sed x+secxtanx
 +secx

(d) None of these

() - M2y cosey -1l

X cost + F —x (d) None of these

(C) 3 cosxy) + 4 sinfky)

- (d) None of these
4 cos(xy) — 3sinfky)




167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

If ¢+ 2xve+13-0, then %’:
X

(a) 2xe’ ¥+ 2y(x+1)

x(xe"*+2) x(xe"*+2)
If siny=xsin@+y) , then dy_
dx
(a) sirf(a+ ) (b) sirf(a+ )
sin@+ 2y) cos@a+ 2y)

If y- »*, then %’:

X

(a) x*logex

(b) Xv(uij

If y*+ 2=, then %’:

X

(a) _yXV_1+flogy (b) yXV_Iervlogy
xv* 1+ xlogx xv 1+ xlogx

If y= |X==D thon v
(x-9(x-d dx

(a) £2/|: 1 N 1 1 ld}

x-a x-b x-c x-

(C) %{ 1 N 1 1 ld}

x-a x-b x-c x-

d o, xy_
IY(X' )=

(a) 2x%* D Jog, x (b) A0ge 1)

If »=y*, then 2
dx

(a) Uxlog v+ )

(b) Hxlog y—y)
x(vlog, x+x)

x(vlog, x— x)
If y= ™, then %’:

X

(a) xcosx.logx+ SinX.Xsinx

X

(C) sxsinxlogx+cosxi

d, . .
E{(sz)}—

(a) xcosx+ sinxlogsinx
sinx

(c) (sima*[ -
sinx

xsinx+ sinxlogsinx}

If 2~ +2v=2~¥ then the value of %’ at x=y=1Is
X

(@0 (b)-1
If » =&, then %’:

X

(b) 2xe* Y + 2Y(x+ 1)

(C) _ 2xé" 7+ 2¢(x+1)
x(xe" ¥ +2)

(C) sirf(a+v) (d) sirf(a+ )

(c) (1 +log x) (d) xlogx
12 18 i

©) —e @) e

(b) PL:‘;F xib_ xic_ Xid}

(d) None of these

2
(C) l—'{logE x

(c) x(xlog, v—y)

Hvlog, x— x) wvlog, x+x)

(b) Uxcosx.logx+ cosx]
X

(d) None of these

sinx

(b) (si nx)x[ XCOSX+ sinxlogsinx}

(d) None of these

(©) 1 (d) 2

(d) None of these

(d) Afloge Xﬁl).loge X

(d) x(xlog, v+ 1)
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178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

(@) logx.llogex]? (b) 10gxllogeny?

A sing)os )

prals L A

(@) (sinx'® "[l logsinx+ cotx}
x

(c) (s1nx)l°g"[ logsmx+cotx}

y= (tann™"™  then at x- =, the value of %¥-
4 dx

(@0 (b) 1
If x297 = (x+ 97, then %’_

(@) 2 (b) -2

If y=(tanx=t*, then dv_

dx

(a) ycoseéx(1-logtanx) (b) ycoseéx(1+logtanx)

If y- 108X then 4¥_

P'a dx
(a) e“‘[l+(x;32)logai (b) e“‘[l—(x—42)logx]
X
If yo £7COSK thepn 4
xsinx dx

(a) &*(2x—1) cotx— xcoseéx]

X
*[(2x—1) cotx+ xcoseéx]

©) o
_x@x+3)7? dy
If ==y then ;-

1
(a) |:2X 2x+3 2(X+1):| () {3‘\' 2x+3 2x+1)

If :2(X—sinx)
T

2(x-sin®®2[3 1-cosx 1
(a) T a9
Jx 2 1-sinx 2x

(C) 2(X—ji_nx)l/2 {g 1—cosx_i}
X

‘x-sinx 2x
d
L (x-2*=
dx[(x "]

_then ¥ _
dx

(@) (x-2*[x+logk-2)]

The derivative of »* is

(@) X’x{i +a* logalogx} (b) »"[a+ xa*logxl
X

(C) log x.(logx)?

(d) None of these

(b) (sinx)'® X[l logsinx+ cotxlogx}
x

(d) None of these
(c) 2

(c) f

(C) vcoseéx(logtanx)

e [1-(x—2)logx]
(c) <lite- Aoy

(b) ¥(2x+1) cotx— xcoseéx]

X
(d) None of these

1 4
} ©) ’{Eﬁ 2x+3  (x+1)

(b) 2(x-sinx)®'2 {3 1-cosx

Jx
(d) None of these

(b) (x-2*'[(x-2log—2+ A1 (C) (x-2*'[x+logl—2)]

(C) x[xa+a*logxl

(d) None of these
(d) -*

14
(d) None of these

€1+ (x—2)logx]
@

} (d) None of these

1
2 x-sinx 2x

(d) None of these

(d) None of these




188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

If x=asin20(1+cos29),y= bcos29(1-cos29), then %’ =
btand atand a
(a) a (b) b (C) btand
If x= {costJrlogtan—;j , y=asint then %’:
(@) tant (b) -tans# (C) cott
If x=sin'@¢47) and y-cos® W1- 2), then %" is equal to
(@ 1/2 (b) 2/5 (c) 3/2
2¢ B dy
If x-—= il 12 then equals
2t 2t 2t
@ = (b) == O
_ 3at B 3af dy
If x= L2 _1 7 , then I
12+ F) 12-F) 12+ F)
(@) 5 (0) 12 ©) 70
Ifx=a(t+sint)andy =a(l —cost), then % equals
(@) tan¢/2 (b) cot¢/2 (c) tan 2t
If x= acod 0, y=asin' 0, then %i at 6’=%Tﬁ
(@) -1 (b) 1 (c) -
If x=2cost-cos2t, v=2sinf-sin2t, then at t—z Zi
(a) v2+1 (b) v2+1 () 422“
If tany——F and smx- f" , then di/
2 1
(@ 1.7 (b) 1.7 (€1
If x—af,y = 2atthen %iatt: 2
@2 (b) 4 (c) 1/2
If x=Z+¢1and y= snnEHcos—tthen at ¢= 1 equals
(@) —n/6 (b) /2 (c) — /4
If y=e=e"" then &-
v 1
(@) 1y (b) v (c) = 1 s
If y= (sinx)(sm(sm”wx, then %=
yzcotx yzcotx yvcotx
(a) 1- ylogsinx (b) 1+ ylogsinx (C) 1- ylogsinx

(d) -2

atand

(d) -cotz

(d) 1/3

(d) None of these

12- 7
(@ 1+27

(d)tant
(d) 2

(d) None of these
(d) 2

(d) 1/4

(d) /3

(d) 5

ycotx
(d) 1+ ylogsinx

95




@) (@v- 1)%’ —sinx=0
X

(C) @v-Dcosx- v__,
dx

@ 5~ (b) 5.~

2y-1 2y+1

dy_
(b) @y-1cosx+ =0

(d) 2y 1)%/— cosx=0
Ix

1 1
(©) x2y-1) @ x1-2y)

203. If y= A%+ A9+ An+.... , then the value of (2y — 1) % is

(@) f(x) (b) r»

Advance Level
20a. If 4= r-7, x4+y4=12+%, then 9¥ equals

dx
@) 1/ x? (b) 1/ 5%y
205. If £(»=sin(logy and y- {2”3) ,then 2_
3-2x dx
(a) 9 cos(logx) (b) 9co{lo zf;ij
x(3-2x? x(3-2x°
206. %’ of logan)= ¥+ 47 IS
n2x*-1) w252 +1)
@) x(1-2¢%) (b) x(1+2¢%)

207. (x-pe’*¥ =k, then

@) w- 2x)%i+ 3x-2y-0 (D) y%i-r x-2y=0

208. If y=(x9*, then Y-
dx

(@) (x*1+21ogx® (b) (x**(1+10gx

209. If y=(xlogx s>, then %’ -
X

xlogx

@ (xlogx)'%‘%*f{# (logx+loglogx) + (loglogx) (1 +
X

(b) (xlogx)‘b“loglogx{ 2 +1}
logx x

(€) (xlogm™os* M{L + 1}
D. ¢

logx

(d) None of these

210. If y=(1+ijx, then ¥ _

dx

O o 2bt )2

(C) 2£» (d) None of these

(C) -1/ %y (d) —1/

9si{logﬂ]
(C) 3-24

3227 (d) None of these

X2 - 1) w2x* -1
©) e @ e

(c) {y% e ZyJ -1 (d) None of these

(C) xx*(1+2logx) (d) xx"*(1+logx

)

/0w




211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

(©) (x+ )—lvj [log(x—l)—ﬁ}
If y= ), then %:

(a) x*(logex).logx+ x*] (b) x*(logex).logx+ x]

cos ! x

If -3~ " and z-a="~, then %
1+acos x dZ
1 1
() —L, () L,
1+a>= * 1+a>

(d) @i)‘{m{ui}ﬁ}

(C) six*(logen.logx+ x* ]

(c) —L

(1+ a(:os’1 X)Z

(d) six*(log, x).logx+ x* 1]

(d) None of these

Let the function y= A» be given by x- £ -5/ -20¢#+7 and y-4£ -3 -18¢++3, Where ¢<(-22. Then

f(x at £=1 1S
5 2
Ok (b) 2
\/; ...... 00
If y:\/;& , then dy_
dx
v v
(a) 2x- 2ylogx (b) 2x+logx
If y=xr—L—— then % equals
X+ dx
X+ 1
X+ ceeee
y y
(a) 2v— x (b) 2v+ x
_ X dy
If y= - ” , then T equals
b+ X
a—+ X
b+........
b b
(@) ab+ 2y (b) b+ 2y
If y= sinx , then
1+ COSX
1+ sinx

1+ cosx......0

(a) (1+ y) cosx+sinx (b) (1+ »y) cosx—sinx

1+ 2y+ cosx—sinx 1+ 2y+ cosx+sinx

© 1

© - ¥

2x+ 2ylogx

(c) =

v-2x

a
(€) Bb+ 2y)

dy
dx

(C) (1+ y) cosx+ sinx
1+ 2y+ cosx+sinx

(d) None of these

(d) None of these

(d) =%

v+ 2x

(d) None of these

(d) None of these

If An= ﬁ then the derivative of the composite function £1AA£»}1 is equal to

(@) 0 (b) 1/2

(o)1

If u= Ax%),v=g(x®), f(®=cosx and ¢(») =sinx then %’ IS
v

@) %X.cosxa.cosacm2 (b) %sim{s.secm2

(c) tan x

Let Ax=e', gn=sin' xand Hx= Ag»), then #Hx/ H»=

(b) 1/V1-#

(a) esin'1 x

(C) sinl x

(d) 2

(d) None of these

(d)1/a- 2
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DIFFERENTIATION OF FUNCTION WITH RESPECT TO OTHER FUNCTION

Basic Level
The derivative of sin?x with respect to co¢ x is

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

(@) tar? x (b) tan x

(c) —tan x

The differential of ¢ with respect to logx is

@ e (b) 3x%e”

(c) 3+ e

The differential coefficient of »* with respect to »* is

(@) 55 (b) 35

The rate of change of V2 +16 with respect to ﬁ at x = 3, will be

(@ -2 (b) 22

Differential coefficient of sin L

+

1 Vx
— b
@ o ®) 7=
Differential coefficient of sec? Y
(@) 2 (b) 4

(C) 55°

(© 2

“Xw.rt Jx is
1+ x

€1

le W.rt. V1_«2 at x:% is

(c) 6

Differential coefficient of sin!x W.r.t. cos!vi1-* IS

@1 () -

The differential coefficient of tan*+/x with respect to JVx is

1
C -
(©) T
} W.I.t. Vi:3x at x:—% is

1 1
(a) V1+ x (b) 2xV1+ x

- - _ 1
Derivative of sec 1{2 =
@a~o (b) 1/2
Differential coefficient of cos'/x) with respectto Ja-» is
(a) Vx (b) -Vx

4 [1-4

Differential coefficient of tan

1 1
(a) 2 (b) ~3
|f u= tanl{ﬂ

1+ ¥

X

(@) 4 (b) 1

(c) 2

(€) 1/3

© £

W.r.t. cos'(x? is

(o)1

} and v=2tan® x, then %’ is equal to
v

(c) 1/4

The derivative of sirfl( 2x j W.I.t. cos‘l(l_xz] is

1+ X2
(@-1 (b)1
Differential coefficient of tanl{

X
1+V1- ¥

1+ ¥
(c) 2

] W.r.t. sin! x, S

(d) None of these

(d) 3x2¢” + 3%

(d) 2%
12
(d) - 22
(d) None of these

(d) 1

(d) None of these

(d) o

1+ x

(d) None of these

1
@ -+
(d)0

(d) - 1/4

(d) 4




@ 1 (b) 1 ©)2 () 2

1- ¥ 1-35* ) :
235. The derivative of cos [ o {J w.r.t. cof1[3x_ {J IS
2 1
(a1 (b) 3 (c) 2 (d 1
236. The differential coefficient of &=~ with respect to sin® x iS
(a) cos! x (b) cos x (C) pin ! x (d) sin! x

Advance Level

237. Differential coefficient of " *_ w.r.t. tan’x i
1+tan!x
1 1 1 1
(a) 1+tan!x (b) 1+tan'x (C) 1+ tan ! »? (d) 2(1+ tan ! x)2
238. The derivative of tanl[—\mxz_lJ with respect to tan 1[2’“1 X ] atx =0, is
X

@ 1 (b) 1 © 1 ()1

239. Differentiation of tanl[“ X J with respect to cos'@x/1-#%) IS

1 1
(a (b) -2 (©) 1 (d)-1
240. Differentiation of sin'(2ax/1- #2x?) With respect to V1-2»? is
(a2 (b) ax (© 2 (d) -2

241. Differentiation of tan *ﬁ*‘“} with respect to V1+ 22+ is

1 1
©) ax/1+ &5 (@ ax/1- &%

] w.r.t. to sec’l(

1
(a) ax/1+ ax

1- ¥
1- 24

at x=% equals

242. The value of derivative of tan‘l[z 1 j
2x* -1

@1 (b)-1 ()0 (d) None of these

SUCCESSIVE DIFFERENTIATION OR HIGHER ORDER DERIVATIVES

Basic Level
243. If y=(*-1™, then the @m* differential coefficient of y is

929




244.

245.

246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

(@m (b) (2m) !
The n™ derivative of xe* vanishes when
(8)x=0 (b)x =
If x°v7=(x+y”9, then ‘i;’
@a~o (b) 1
If yv= Acosnx+ Bsinnx then ﬂ:
’ d¥?
(@) v (b) -y
If x=asin & andy = b cos 6, then “’i;’ is
(8) 5 sec0 (b) —_:secze
If v=acos(log)+sin(logy , then
(a) xz__xj_a ~o (b) f :Z_y:o
If &+ xv=e, then the value of %’ forx=0,iIs
1 1
(a) P (b) z
¥ ¥ X &
If y= 1_X+E_§+E ....... , then —A’;,:
(@) x (b) —x
_ 1 x " ﬁ’_
If y=ax"'+bx", then dei’
(@ n(n-1)y (b) n(n + 1)y
If v=a+b6x2; a, b arbitrary constants, then
dty_ dy_dy
(@) a2 (b) Yd?  dx
_ x dy _
If v= Xlog(a+ bxj , then Xsd_xz =
d dy
(8) x2 (b) (x|
i (2cosxcos3x) =

d¥?

(2) 2%(cos2x+2%2cosan) (D) 2%(cos2x- 22 cosdn

_2 o &y _
If x=7, y_P,then 2

() 3/2 (b) 3/(4t)

(c) 2m

() x=-n

(€) 2

(©) %

€ -y

(c) ny

© ~22-%, -0

__+y

dy

(C) 2% cos2x+ 22 cosax)

(c) 3/(2t)

(d)m!

(d)x=n

(d) None of these

(d) None of these

(d)

a sec

(d) X2—+X—+y 0
(d) None of these

@y
(d) #y

y_
(d) XW = 2xy

(@ (v2

(d) -2%(cos2x+ 2% cosax)

(d) 312




256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

267.

If v=aé"™+ be™, then di;/ nfy=

(@) nf(ae™- be™) (b) 1

dy

If v=x?¢™, Where m is a constant, then >

(@) me™nfx?+6mx+6) (D) 2mPxe™

If f be a polynomial, then the second derivative of #fe" is
@) fe (b) £ e®ye* + £(e) (C) fl(eMe* + f'(e”)
If y=ae*+be*+c Where a, b, c are parameters then y =
@y (b) ¢ (€) 0
If y = acos(log x) + b sin(log x) where a, b are parameters then ¢+ xy =
@)y (b)-y (c) 2y
If v=»*loglog,1+» then y0) equals
@a~o (b)-1 (C) 6log,2

dx ;

a7 Is equal to

(dPy/ dx?) v

@) G (d/daa (b) (dy/ dw® (C)d7

If x=¢ Sint, y=¢ COSt,tisaparameter, then <& 7 Y at (1, 1) is equal to
(@) -1/2 (b) -1/4 ()0

d' 2 —

E(suﬂx)—

@) si "_;”j (b) 2° si.{"_g+ zxj

di;,, (logx =

(-1 a
(a) — (b) -7
—ZX) —

i(ez’”r e
dx¥’

(@) & +(-1e? (b) 27(e**- e

If y=sinxsin3x, then Y, =

@) %{co{zmgj_co{umgﬂ
©) ;{mco{mngj_znco{zmgﬂ

()0

(C) me™(ux* + 2mx+2)

(c) 2 sit{% + 2xj
(©) =2

(C) 27+ (-1"e?

(d) None of these

(d) None of these
(d) f(ene* + f(eMe”
(d) v

(d) -2y

(d) 6

( ) (- dzy/d)kz)
(dv/ d?

(d) 1/2

(d) None of these

g1 21!
(d) e =3

(d) None of these

(b) %{znco{z”gj_y co{umgﬂ

(d) None of these
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268. The n" derivative of li is
— X

(_1)" m ! =
( ) X)ml (b) (I_X)ml (C) (1_X)n+1

269. If y=sirn® x, then value of g, is
(a) znco{zﬁ"_z”j (b) _znco{zx+"_;j
270. Ify =sin 2x cos 2x, then value of y, is
(a) 221 si{4x+"_2”j (b) 22"sir{4x+"—2”
271. If y= 5%, then the value of y, is

(b) (555

272. If y=8~, then the value of y, is

(@ = (b) &

log, 8 (log 8)"

(C) -2 co{m%]

2

Ne—

(c) 22 co{4x+ ﬂj

(a) 57 e&Sx (C) 5m1 e&Sx

(C) 8*log,8

273. D'fiax+#] IS equal to

(@) m £(ax+b (b) a” £,(ax+ B (C) (n-11a" £,(ax+ b

274. If y= x¥"'10gx, then which of the following statement is true

(@) xy,=nt (b) xy,=(@=-1 (C) xy,=@m-2
Advance Level
275. If x= £ and y= £, then %’:

S L
276. If - p» is a polynomial of degree three, then 27{,;' %}

(@) P@+p@ (b) PP () p®.p'
277. Ifx=acosd,y=bsing, then < o 7 is equal to

(a) _g’coseeecoee (b) %’coseeecow (c) __coseeecow
278. 4¥ ~0 £ ¥ (2cosxcos3x) =

(2) 22%cos2x-2%°cosan) (D) 22%(cos2x+22°cosax) (C) 2*%sin2x+2*°sinax)
279. If u=x2+¢% and x=s+3¢, y=2s ¢, then ‘i;’

(a) 12 (b) 32 (c) 36

(@) i

(d) None of these
(d) None of these
(d) 5y tes s

(d) 8*(log, 8"

(d) 0

(d) #v,=n!

-4
(@) 50

(d) Constant
(d) None of these

(d) 22%sin2x-2%°sindx)

(d) 10




280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

dx

If V= sinx+ &% then df

sinx— €

(a) (~sinx+e")! (b)

_ = dy _
If x=af,y = 2at, then 7=

(@) - (b) -1

2af

|f =— (x” logx) , then 1

@n

[, —nl, ;=
(byn-1

If y=(sin! »?+ ksin' x then which is true

@ a-2LY x5 (b)) a+ x%iy— X

d¥  dx d¥

If y= =" = then which is true

(@) a+ A +@x-1y =0(D) A+ Py, +(2x+ 1y =0

(cosx+ &¥)?

(C) sinx— &*

(cosx+ &3

(©) -5

(c)n!

dy,

(c) a-»Z2 7

(C) a+P)p-2x-1y =0

The function u=e*sinx, v=¢"cosx Satisfy the equation

du du
(a) V—=u— +if + VP (b)ﬁz

If 2+¢2=2 and k:‘l,, then k is equal to

v v
@ 7y O T

If @@+ bne”* = x, then the value of E%’ IS

©) (%o

qEs)

If v=[og&+v**+1)1 then which is correct

@) 102y, Z” 2 (b) a+ 2 Ey_ dy
X

d¥ d¥¢

tfy
If y=—— ;.2 X then =2 equals
3 +a 3P+a
@ 55 (o) 2
If /msyVm_2x then (¥*-1y,+xy IS equal to
(@) nty (b) -nty

v
(c) I7 =-2u

2322 + &)
©) T

(C) + nfy

dy
dX

=2

sinx+ €*
( ) (cosx+ e“')s

(d) -5

(d) (n—-1)!

dy, dy_
(d) a+»H =2 7t 2

(d) a+2*)p,-(2x+1y =0

(d) None of these

d ¥
( ) 2 (l+5/2)3

(d) None of these

dv dy
(d) av 25 -x=0

232+ &)
(d) P

(d) + my
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291.

292.

293.

294.

295.

296.

dv

If y= (sin' %+ (cos' »?, then (1_f)_—x%’ is equal to
X

d¥

() 4 (b)3

If y= exiel* , then Xy@+%yl—%y is equal fo
(a) 0 (b)1

. &y B

If v=sin2x then —F at x=- Is equal to

(a) - 64 (b) 0

A ol x-
dx’

(a) 2 co{zx+gj (b) 2~ co{zx_gj
If y=coé x, then y, is equal to

(a) 223 co{4x+ n_;rj +2m1 co{2x+ "—;j

(c) co{4x+ﬂj+co{2x+ﬂj
2 2
If v=sir? xsin2x then g, is equal to

(@) 2! Sil{2X+ ﬂj +4m1 sil{4x+ ﬂ]
2 2
(c) 2sir£2x+ ﬂj + sir{4x+ ﬂj
2 2

(€)1 (d)o
(c)-1 (d) 2
(c) 64 (d) None of these

(c) 2! co{2x+ n—zﬂj (d) 2= CO{Zx— n_;rj

(b) 223 co{2x+ %j +2"1 co{4x+ "—;j

(d) None of these

(b) 21 Sil{2X+ n_27zj +4m1 sil{4x+ n_27z]

(d) None of these

N™ DERIVATIVE USING PARTIAL FRACTIONS

Basic Level

297.

nth derivative of — L s
3 -5x+2

(a) (—l)"n!{ ! 3" }

(X— l)ml + (3X— 2)1&1

1 3n+1
1 —
(b) n'{(x_ l)ml (3X— 2)n+1 }




©) (_1)",,,{( S ?:”;)ml} (d) None of these

208. n" derivative of —— L is
¥ +5x+6
o 1 1 o 1 1
@ ,,{(“ 2)'“+W} (b) ng[m o 2),“}
" 11
(©) v n![(x+2)m1 (x+3)"+1J (d) None of these
Advance Level
299. n" derivative of 2*+3
5x+
( 1)"nt5"! ( 1)"nt5"! ( 1)"ni5™! ( 1)"ni5™!
(@) G (b) s (0) Gl () Gl
th . . 1 -
300. n" derivative of 5 1S
x- " (x+ 3" (b) izg”'[(xm)"”—(x—a)"“]
' 1 1 1" - il
© Y [(X_a)m—(m,m} (@) o e xrar
DIFFERENTIATION OF DETERMINATES
Basic Level
x ¥ X
301. If An=|1 2x 3»*,then rw IS
0 2 6x
@) (b) 6x (C) 65 (d)1
secl tan’ 6 1
302. If A =|0secx tanx x|, then fE) Is
1 tanx—tand O
@a~o (b)-1 (c) Independent of (d) None of these

303. Letf, g, hand k be differentiable in (a, b) and F is defined as Ax»- ‘Hf) Z‘;" for all xe(ap then F

IS given by

f g |fg f 4| | f g f g  |f g f g |f g
(a) ‘h kHﬂ k‘ (b)‘h K +‘li l(‘ (©) ‘h th l(‘ (d)‘li th k‘
Advance Level
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¥ ¥ 33X
1 -6 4
p P P

, here p is a constant, then LAY s

304. fix) = 7

(a) Proportional to »* (b) Proportional to x (c) Proportional to »* (d) A constant

vy n v
305. If y=sinpx and y, is the n™" derivative of y, then |, yi v | IS equal to
Yo V1 U
@1 (b)0 (c)-1 (d) None of these

DIFFERENTIATION OF INTEGRAL FUNCTIONS
Basic Level

d X3
306. Let £a=1log, then E;[Lz f(ﬁdij

(a) Has a value O when x =0 (b) Has a value 0 when x = 1 and x:%

(c) Has a value 9¢# -4 when x =e (d) Has a differential coefficient 27e — 8 forx = e

307. If Ax- J.O);‘sintdt, then £(» =

(@) x sin x (b) x cos x (c) sin x + cos X (d) »*/2

Advance Level

308. If ﬂg:% J' a2-2F@)di, then F@) equals
4

(@) 329 (b) 64/3 (c) 64/9 (d) None of these

LEIBNEITZ THEOREM
Basic Level

309. Ify =xsinx, then at x = 0 the value of g, equal to
@~o0 (b) - 15 (c) 15! (d) —(15)!

Advance Level




310. If y=xe* then the value of y, is
(@) @+ver (b) (x+1e* (C) (x+ne* (d) (x-ne*
MISCELLANEOUS PROBLEMS
Basic Level
311. Given that a/dxfix = £(». The relationship r@a+8= f@a+ £ is valid if f(X) is equal to

312.

313.

314.

315.

(a) x (b) »# (c) # (d)
f(x) and g(x) are two differentiable function on [0, 2] such that
fW-g®=0r0=24M=442=342=9, then f(x) — g(X) at x=3/2 is

@a~o (b) 2 (c) 10 (d)-5
If y= a¥ s bx . € .1,then -
x-ax-Hx-9 (x-Hx-9 x-c y
a b c a b c 1( a b c 1( a b c
(a) [a—x+ b—x+ c—xj (b) [a+x+ b+x+ C+Xj (C) ,_\'[a—x+ b—x+ c—xj (d) ;(a—x+ b—x+ C—XJ
~ 1 1 1 dy
IT v~ R R N S then dx equals
(@) ax'+bx'+ext (b)0 (c)1 (d) a+b+c
Let f(x) be a polynomial function of the second degree. If f(1) = f(-1) and a,a, a are in A.P. then

f(a), f(a), f(a) arein

(@) A.P. (b) G.P. (c) H.P. (d) None of these
**k*
ANSWER
1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
d c c a b|la|b|d|a|la|]c|]a|d]|c]|Db

21

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
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41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
d| b|la|b|la|d|c|b|b|jajc|b|b|b|jd|{b|c|c]|c]|a
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
alalc|c|la|la|lala|lc|c|lalala|b]ja]c|c|a]|]c]|c
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 | 100
a|d|c|b|b|bja|lc|c|lal|ld|a|c|c|b|ja]a|c]|a]a
101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120
d|d|c|c|la|b|lc|la|b|lc|d|b|b|jd|ja|jc|b|c|]a]|d
121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140
c|lcla|b|jdjajajaljalala|c|c]|c ala|bjla|b|b
141 | 142 | 143 | 144 | 145 | 146 | 147 | 148 | 149 | 150 | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160
b|lc|B|b|la|b|c|la|lc|b|lc|]c|]c|]c|]c|]c|]c|d|]a]|c
161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170 | 171 | 172 | 173 | 174 | 175 | 176 | 177 | 178 | 179 | 180
ala|B|c|bjalc|c|la|lala|la|bla|b|b|a|b]|c]|a
181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190 | 191 | 192 | 193 | 194 | 195 | 196 | 197 | 198 | 199 | 200
a|d|a|la|b|b|lalala|d|b|b|laja|a|]c|c|a]|]a]|a
201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209 | 210 | 211 | 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220
d|c|B|b|d|a|b|lc|la|la|c|c|b|d|bja|bj|jc|a]|b
221 | 222 | 223 | 224 | 225 | 226 | 227 | 228 | 229 | 230 | 231 | 232 | 233 | 234 | 235 | 236 | 237 | 238 | 239 | 240
d|c|D|d|d|b|la|d|a|]c|a|]c|b]Ja|j]c|a|]c|b|b]|d
241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 250 | 251 | 252 | 253 | 254 | 255 | 256 | 257 | 258 | 259 | 260
c|b/B|lclajc|c|d|b|d|b|b|b|d|b|c|a|d|b]|b
261 | 262 | 263 | 264 | 265 | 266 | 267 | 268 | 269 | 270 | 271 | 272 | 273 | 274 | 275 | 276 | 277 | 278 | 279 | 280
ald|a|b|d|c|b|blala|b|d|b|b|bjc|c|b|d]|c
281 | 282 | 283 | 284 | 285 | 286 | 287 | 288 | 289 | 290 | 291 | 292 | 293 | 294 | 295 | 296 | 297 | 298 | 299 | 300
b|d|a|a|b|b|c|la|lc|lalal]al]a|]c|]c|b|c|c]|]a]|c
301 | 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309 | 310 | 311 | 312 | 313 | 314 | 315
clc|B|d|b|bjajla|d|c|b|d|c|Db|a




