METHOD OF DIFFERENTIATION

‘ SOLVED EXAMPLES l

d
Ex.1 Ify=log, an~! y1 +x?), find d_i

Sol. y=10g, (tan"' V1 +x?)

On differentiating we get,
_ 1 1 1
tan VI+x2 1+ +x2 P 241+ %2

2xX

X X

(tan o)1+ (e S e lan? Vi) @axe)Viee

1+t

Ex.2 Prove that the function represented parametrically by the equations. x = —
t

5y = 23—2 + 2 satisfies the relationship
t t

dy
N3 — > s <
x(y)yY=1+y (where y dx)

I+t 1 1
Sol. Herex:t—3=t—3+t—2
Differentiating w.r. to t
&3 2 3,2
a ¢ 7 g
Differentiating w.r. to t
dy 3 2 dy dy/dt
= = == =

¢ dx  dx/ dt

t=y'
dt £t 4

1+t l+y
3 = X n3
t V")

Since x= or x(y)’=1+y

dy
Ex.3 If x'+y*=2, then find ——

dx ’
Sol. Let u=x and v=y
+v=2 du g
urve Y dx  dx
Now u=x" and v=y"'
= ®nu=y ®nx and onv=xOny
ldu y dy 1 dv x dy
———==+6@nx — d —— =@ny + —
4 udx x ™ dx an v dx ny y dx
du (y dy] dv x( YJ
— | = — — = 1 + ——
- ax X+1nx dx and dx Y Y dx
X y Y
xd (y Iny+x .f)
= < [l+1nxg) +y"[1ny+—_yj =0 = ﬂ:_—x
X dx y dx dx [ y X x)
x'Inx+y . —
y
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MATHS FOR JEE MAIN & ADVANCED

Ex. 4 F'ddy h =t -1 —‘1+X_ ‘I_X
X. 1n dx where y = tan m_{_m .
Sol. Let x =cos 0, where 0 € [0, 7]
tan-! J1+cos0 —~/1-cos
= = tan~
Y N1+cos0 ++/1-cosO
\/Ecosg—\/zsing
= y = tan™! 7 g %
2cos —++/2sin —
2 2
[Q 1+ cos0 ‘\Ecos— but for—e( j ‘\/Ecos—‘ \/zcos—}
t 11—tanf - 9 n<7t 9<n
= y:an7 = y=— — as —— < — — < —
1+ tan 2 4 2 4 4 2 4
T . dy 1
= =— — S Cos'X =4 —
YTy dx  241-x
sin x dy (I +y)cosx+ysinx
Ex.5 Ify= , prove that — = —.
L4 cosX dx 1+2y+cosx—sinx
sin X
I+ —
1 +cosx.....
Sol Given function is v = sinx (I +y)sinx
ol. iven function is y = ootz Iy cosx
1+
l+y
or y+y +ycosx=(l+y)sinx
Differentiate both sides with respect to X,
dy dy dy . dy .
—+2y—=+-——cosx—ysinx =(1+ +—=
dx Jdx dx Y (1+y) cosx g sinx

d_z (1 + 2y + cosx — sinx) = (1 + y) cosx + ysinx

dy (1+y)cosx+ysinx
or — =

dx 1+2y+cosx—sinx
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METHOD OF DIFFERENTIATION

Ex.6  y=f(x)and x = g(y) are inverse functions of each other then express g'(y) and g"(y) in terms of derivative of f(x).

dy_ 1 %: '
Sol. &—f(x) and dy g'y)

= g'ly)= o0 ( Y e @)

Again differentiating w.r.t. to y

g'() = — [1] d[ljd"__&_l_
f'x)  dx\f'(x) ') f(x)

f"(X) -

(f'(x))3 ..... (i)

= g'y=-

d’y
X dx?

dv' o (dy)
dx

2

Which can also be remembered as

. (e“ \ I/n
Ex.7  Evaluate lim k— :
n—o\ g
“ 1/n
Sol. Here, = J (c0” form)
n~>oo T
| i nloge—logn [OOf j
10gA n nﬁwH ng_J n%oo ; orm
. loge—-0 ) .
= mf {applying L'Hospital's rule}

(e
logA=1 = A=¢' or Ilm|— =@

n—owo T

1 X
Ex.8 Ify= (;) , then find y"'(1)

Sol. Now taking log, both sides, we get

Ony=—x Onx when x=1,then y=1
Ony=—x ®nx

B _
= ;:—(chx) = y'=-y(l+@®nx) ... @)

again diff. w.r.t. to x,

1
y'=—y'(1+@nx)-y. < = y'=y(1+®nx)>- % (using (i)

= y'(1)=0
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MATHS FOR JEE MAIN & ADVANCED

2

Ex.9 IfX:a(t-lrsint)andy:a(l—cost),ﬁndd -
X

Sol. Here x=a(t+sint) and y=a(l-cost)

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

X : q dy )
— = + t — = t
m a(l +cost) an a @ (sin t)

ot t
dy asint 2sin—.cos— t
- - 22 _tan

d 1+ t) t
x a(l+cost) 2 cos’ -

Again differentiating both sides, we get,

t
2 1 1 secz[—]
ZZ —secz[t] L a sec?(t/2) ———— = L \2)
X

dzy 1 4
Hence, d7 = E~sec —

2
Ex. 10 Iff(x)= sinl[ - 2] then find (i) f'(2) (i) f '(l] (iii) £'(1)
I +x 2

T T b .
Sol. X = tan0, where ) <0< 5 = y = sin (sin20)

T
m-26 5<26<n n—2tan"! x x> 1

N -1
y =120 TTCS29S — f(x) = 2tan” x -1<x<1

N3

—(n+2 tan~! x) x<-1

“(m+20) —m<20< —g

2
— 5 x>1
1+x
2
= f'(x)= 3 -1 <x<l1
1+x
_22 x< -1
1+x

@) f'(2):—§ (ii) f'(l]=§ (i) f'(1)=—1 and f'(1)=+1 = f'(1) does not exist

2
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METHOD OF DIFFERENTIATION

Ex.11 Solve lim log, sin 2x.

x—0"
Sol. Here lim log,  sin 2x
x—0" ’
logsin2x (—00 ]
= A —form
x-0" logsin x —0
- -2c082x
= lim szlx— {applying L'Hospital's rule}
x—>0"
——+CO0SX
sin x
(2x) ] )
——— | cos2x
i cos2x
~ fim in(2x) _ _
x—>0" [ X ] x-0" COS X
. cosX
sin X

Ex.12 y = sin (sinx) then prove that y"’ + (tanx) y' +y cos’x = 0

Sol. Such expression can be easily proved using implicit differentiation
= y' = cos (sin x) cos x
= sec X.y' = cos (sin x)

again differentiating w.r.t x, we get

secx y'' +y' secx tanx = — sin(sinx) cosx

= y'"' +y' tanx = —y cos?x

= y'" +(tanx) y' +y cosZx =0

d /1 -y’
Ex. 13 If V1 —x* +4/1 - y* = a(x —y), then prove that d—yz l—yz -
X -X

Sol. Put  x=sina = o= sin "' (x)

y = sinf}

= B=sin'(y)

= cosa + cosf} = a(sina — sinf3)

= 2cos(a;l}j cos(az_B] =2acos[aT+B] sin(aT_Bj
= cot(az_ﬁj =a

= a—PB=2cot' (a)

= sin”'x — sin'y = 2cot '(a)

differentiating w.r.t. to X.

1 dy

2

0 dy _ 1-y

1
J—x B Iy dx = . — Hence proved
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MATHS FOR JEE MAIN & ADVANCED

d’y

Ex. 14 Ify= (tan 'x)’ then prove that (1 + x°)° i
X

d
+2x (1 + Xz)?i =2
Sol.  y=(tan'x)’

Differentiating w.r.t. x

d_y_2tan’lx
dx 1 +x*
d _
= (1+x2)d—i’:2tanl(x)

Again differentiating w.r.t. X

= (1+x2)jjg+2x%:(l+zxz) = (1+x2)23%+2x(l+x2)%:2

\/1+x2—1 1+\ll+x2

Ex.15 Obtain differential coefficient of tan' —————— with respect to cos '

X V1 +x2

VL -1 PR IES NS
Sol. Assumeu=tan —— ,vV=c¢0S ,|—F—
X 241 + x2

The function needs simplification before differentiation Let x = tan0

,{sec@—l) 71(1 —cosej 71( 9) 0
u=tan |——| =tan |———— | =tan |[tan—| = —
tan O sin 6 2 2

. [1+secB _ [1+cosH 71( 9) 0
v=cos ' J——= =cos ' |———— =cos'|cos~| =~ = u=v
2secO 2 2 2
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METHOD OF DIFFERENTIATION

Exercise # 1

'
Let u(x) and v(x) are differentiable functions such that M =7.1f & =pand u®) | - q, then Prq has the
v(x) v'(x) v(X) pP—q

value equal to

A1 (B)0 )7 D)-7
Ify=f X+d] g (x) = tanx? then dy_
5x+6 dx
2
(A) tanx® (B) —2tan| 2274 _CA
5x+6] (5x+06)

3tanx’ + 4
o) f (mj tan x? (D) none

sec Xx—tan x dy
If Yy=——"—"— then —— equals-

sec x+tan x dx
(A) 2 secx (sec x —tan x) (B) —2sec x (sec x — tan x)?
(C) 2 sec x (sec x + tan x)? (D) -2 sec x (sec x + tan x)?

B 1 1 1 dy m’ )

If y= e X" 5 o + o T L P + s x™P 4 7P then & at € isequal to:
(A) emP (B) emp (C) erp/m (D) none

A differentiable function satisfies 3f%(x) f'(x) = 2x. Given f(2) = 1 then the value of f(3) is

(A) 24 (B) 6 ©e6 D)2
X10
Let g is the inverse function of f& f'(x) = (1 2) .If g(2)=a then g’ (2)isequal to
+ X
5 1+a’ a 1+2a"
(A) W (B) 210 (C) 1+ a? (D) a’

Letf(x)=x+3 In(x—2) & g(x) =x+5 In(x - 1), then the set of x satisfying the inequality f'(x) <g'(x) is -

7 7 7
(A) (2’ 5] ®) (1, 2)U[5, ] (©) (2,) (D) [5, 00]
f'x) (%) . . : . o .
Suppose N =0 where f(x) is continuously differentiable function with /'(x) # 0 and satisfies f(0) =1 and
f'(0)=2thenf(x)is
(A)x2+2x+1 (B)2e*—1 (C)e* (D) 42 -3

Suppose that f(0)=0and f ' (0)=2,and letg (x)= { (— x+f (f(X))) . The value of g'(0) is equal to
(A)0 B)1 (€)6 D)8

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



MATHS FOR JEE MAIN & ADVANCED

100
101~ f(101
0. 1= 10" hen (1o1) _
n=l f'(101)
1
A B) ——— D
(A)5050 ()5050 (C) 10010 ( )10010
+ if x#0
11. Let f(x)= {g(x) $e0Sx %f X7 0 where g(x) is an even function differentiable at x = 0, passing through the origin.
if x=
Then {'(0)
(A)isequalto 1 (B) isequal to 0 (C)isequalto2 (D) does not exist

12. If fis twice differentiable such that f"(x) = —f(x), f'(x) = g(x)

' (x) = [f(x)] +[g(x)] and
h(0)=2,h(1)=4

then the equation y = h(x) represents :

(A) acurve of degree 2 (B) a curve passing through the origin
(C) astraight line with slope 2 (D) astraight line with y intercept equal to —2 .
L 17
( \ -1 \\ -m n+l \m n

13. Differential coefficient of LX‘“ “J L J LXI -m J W.I.t. X iS -

A) 1 (B)0 (C) -1 (D) xmn

. : 1 , 1 .
14. Afunction y = f(x) satisfies /"' (x) =— — —n? sin(nx) ; /'(2) == +E and f(1)=0. The value of f (%j is
X

(A)fn2 (B)1 (C) g 2 (D) 1-In2
15. The derivative of the function,
. . 3
f(x)=cos! % (2cosx — 3sin X)k +sin! % (2cosx + 3sin x)\‘ wrt. [T+ x atx= " is
ok B 2 0> D) 0
W3 ® 3 © 3 (D)

16. If sin(xy) + cos(xy) =0 then% is equal to
X

y y X x
@) = (B)-= ©)-7 ®) 7

17. A function y = f(x) has second order derivative f'(x)=6(x— 1). Ifits graph passes through the point (2, 1) and at that
point the tangent to the graph is y = 3x — 5, then the function is -
(A) (x+1)° (B) (x+1) () (x—1y (D) (x—1’
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METHOD OF DIFFERENTIATION

18.

19.

20.

21.

22.

24.

25.

26.

People living at Mars, instead of the usual definition of derivative D f(x), define a new kind of derivative, D*f(x) by
the formula

. £ h)-f?
D*f(x) = Iﬁlglbtw where f2 (x) means [f(x)]?. If f(x) = x /nx then

D*f (X)L:e has the value
Ae (B) 2e (C)4e (D) 8e

If f(x) is a twice differentiable function, then between two consecutive roots of the equation
f'(x) =0, there exists :

(A) atleast one root of f(x)=0 (B) atmost one root of f(x)=0
(C) exactly one root of f(x)=0 (D) atmost one root of "' (x) =0
......... tooo d
If x=e¥"¢ ,x>0then—yis-
dx
A X B I+x " 1-x + 1
@1 B) —— © — ) ~

If f(X)= \/x + 24/2x—4 + y/x —2+/2x —4 » then the value of 10 f' (102*)
(A)is—1 (B)is0 (O)is 1 (D) does not exist

Let f(x) be a polynomial function of second degree. If f(1)=f(-1)anda, b, c are in A.P., then f'(a), f'(b) and
f'(c) are in

(A)GP. (B)H.P. (C)A.GP. (D)A.P.
If x> +y*=R? (R>0) then k= y—3 where k in terms of R alone is equal to
1+y”

A ! B \ C 2 D l
W)= o (B)- = © % (D)~ 23
oo XX x x x x o dy
Y a+b+a+bratb+ Max

_A Y 2 _b
(A) Jb+2ay B) 2b+2by © b+ 2by D) b+2ay

Let f(x) =x", nbeing a non-negative integer. The number of values of n for which f' (p+q)=1'(p) +{'(q) is valid
forall p,q>0 is:
(A)O B) 1 ©)2 (D) none of these

A non zero polynomial with real coefficients has the property that f (x) = f' (x) - f "(x). The leading
coefficient of f(x)is

1 1 oL oL
5 ®) 5 © 7 ®) 13
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27.

28.

29.

30.

32.

w
w

Iff(x)=v/x +1,g(x)= X+ ond h(x)=2x -3, then f'(h'(g'(x))=

x> +1
A)0 B; Ci D -
W PR % Y

The ends A and B of a rod of length JE are sliding along the curve y = 2x2. Let x , and x;; be the x-coordinate of the

ends. At the moment when A is at (0, 0) and B is at (1, 2) the derivative dX—B has the value(s) equal to
A

(A) 173 B)1/5 (©)1/8 D) 1/9
If (iz—x(d—yj3+dzy =K then the value of K is equal t
ay? | dx 5 K thenthe value of K is equal to
A1 (B)-1 ©2 D)0
2 2 dsy
If y=at"+2bt+c and t = ax~+2bx+c, then o equals
X
(A) 24 2% (at+b) (B) 24 a(ax+b)? (C)24 a(at+b)? (D) 24 a2 (ax+b)

Suppose the function f(x)—f(2x) has the derivative 5 at x = 1 and derivative 7 at x =2. The derivative of the function
f(x)—f(4x) atx =1, has the value equal to
(A)19 B)9 ©)17 D) 14

If f & g are the functions whose graphs are as shown, let u(x) = f (g(x)); w(x) = g(g(x)),

Z
U 1 1Q - 5
then the value of u'(1) + w'(1) is ; F e
1 3 3 ©:3)
A) - B) —=
(4) 3 (B) =3 :
9
5 1
©) 7 (D) does not exist o T2 3 7 5 632
If y = x — x?, then the derivative of y> w.r.t. x*is
(A)2x2+3x—1 (B)2x2-3x+1 (C)2x>+3x+1 (D) none of these
If x + y = 3e? then D(x¥) vanishes when x equals to
(Ae (B) €2 (O)e® (D) 2¢?
1 " " 1O\ e (n times)
Iff(x):x",thenthevalueoff(l)—f(l)+f(1)—f (1)+ ....... +( Iyt @
1! 2! 3! n!
(A) 201 (B)0 O)1 (D)2»
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METHOD OF DIFFERENTIATION

Exercise # 2

1. The slope(s) of common tangent(s) to the curves y = e™* & y = e * sinx can be -
—n/2 -n T
(A) —e (B) —e ©3 D)1
2. If x = cost, y = log t then
dy 2 T dy 4 i dy i dy s
A) = =-—att== (B) >=—zatt=—=  (C)==—7 att=— (D) ==——" att=—
W T Ty By TEatsy O T Aty O g T Aty
3. If \Jy+x+4y—x =c(wherec'0), then ;l_y has the value equal to
X
o2 O S e ¢
(A) =2 ()y+m © " ()2y
4. Ify + In(1 + x) = 0, which of the following is true ?
1 1 -_— 1 1 1
(A)er=xy+1 ®B)Y="0+1 (©)y+er=0 D)y=e
d
5. If\/x* + y* = e'where t = sin™' [#}/2} ) thenﬁ is equal to
x-y X+y y—X X-y
A B) — C D
A0y ®) = © ® 30y
6. If y=tanx tan2x tan3x then % has the value equal to
X
(A) 3 sec?3x tanx tan2x +sec’x tan2x tan3x +2 sec?2x tan 3x tanx
(B) 2y (cosec 2x + 2 cosec4x + 3 cosec 6x)
(C) 3 sec?3x—2 sec?2x —sec’x
(D) sec?x +2 sec?2x + 3 sec?3x
cos(x+x2) sin(x+xz) —cos(x+x2)
7. Iff(x) = sin(x—xz) cos(x—xz) sin(x—xz) , then
sin 2x 0 sin 2x”
(A) f(-2)=0 B)f'(-1/2)=0 Of'(-1H==-2 (D) " (0)=4
fn—l (x) d .
8. Iff (x)=¢€ foralln € N and f (x) =x, thend— {f, (x)} is equal to
X
d
(A £, (). g o (0 (B) £, (®)-f,_; (%)
Of x).f,_; (X).eenn f, (x).f, (%) (D) none of these
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9.

10.

11.

12.

13.

14.

15.

16.

17.

If gisinverse of f and f (x) =x*+ 3x—3 (x> 0) then g'(1) equals-

W5 (B)-1 ©+ ) 5
2¢()+3 : 5 (A
dy

If 2X+2Y=2%"Y then x has the value equal to

2 1 ?@—?)
A) - — B O)1-2 D) —F—
(A) > ()1_2x ©) ()2y(2x_1)
The functions u = e* sin x; v = e* cosx satisfy the equation

du dv d*u

— _y— =u2+v2 =
(A)VdX udx u-+v (B) e 2v
0y __, p, &,
Oz =720 D T T
For the function y = f(x) = (x> + bx + ¢)e*, which of the following holds ?
(A)if f(x)>O0forallrealx = f'(x)>0 (B)if f(x)>O0forallrealx = f'(x)>0
(O)if f'(x)>0forallrealx = f(x)>0 (D)if f'(x)>0forallrealx =% f(x)>0

N dy
Let y=VX+VX+4X+...... oo then -
X

1 X 1

Aoy B) Y oy © frax O ax+y

If fis twice differentiable such that f'/(x) = —f(x) and f'(x) = g(x). If h(x) is a twice differentiable function such
that h'(x) = (f(x))?+ (g(x))* . If h(0) = 2, h(1) = 4, then the equation y = h(x) represents

(A) a curve of degree 2 (B) a curve passing through the origin

(C) a straight line with slope 2 (D) a straight line with y intercept equal to 2.

Let f(x)= —“)i/;%lx_zl .Xx then

(A) f'(10)=1 (B) £'(32)=-1
(C) domain of f(x) is x>1 (D) none

If f(x) = (ax + b) sin x + (cx + d) cos X, then the values of a, b, ¢ and d such that {'(x) = x cosx for all x are

(A)a=d=1 (B)b=0 (C)c=0 (D)b=c
Let f’(x):3xzsinl —xcosl, if x#0 ; f(0)=0 and f(1/x)=0 then:
X X

(A) f(x)is continuous at x =0 (B) f(x)isnonderivableat x=0

(C) f'(x) is continuous at x=0 (D) f'(x)isnon derivable at x=0
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METHOD OF DIFFERENTIATION

18.

19.

20.

VI+x* +1

y = cos™! f then &y is equal to
2N1+x> dx

1 1 -1 1

(A) —2(1+X2),XGR (B) —2(1+X2),x> (©) —2(1+X2)5X< (D)—2(1+X2)’X<0

In (Inx d
If y= Km0t ), then d_y is equalto :
X

@) L (lnxl“"’l +2Inx In (lnx)) B) L (nx)yn0 2 In (nx)+ 1)
X X

(€) —2— ((nx?+2In (Inx) ®) LY 2 mnx) + 1)
x Inx < Inx

Two functions f & g have first & second derivatives at x = 0 & satisfy the relations,

f0)= % ,1'(0)=2g'(0)=4g (0),2"(0) =5 £"(0) = 6 f(0) = 3 then -
g

f
(A) ifh(x)= % then h'(0)= % (B) ifk(x)=1f(x) . g(x) sinx thenk'(0)=2
(©) Limie 20 1 (D) none of these
x>0 f'(X) 2

[Assertion & Reason Type Questions]| -
These questions contain Statement I (assertion) and Statement II (reason).

(A) Statement-I is true, Statement-II is true ; Statement-II is correct explanation for Statement-I.

(B) Statement-I is true, Statement-II is true ; Statement-II is NOT a correct explanation for statement-I.

(C) Statement-I is true, Statement-II is false.

(D) Statement-I is false, Statement-II is true.

Statement-I Let f(x) is a continuous function defined from R to Q and f(5) = 3 then differential coefficient
of f(x) w.r.t. x will be 0.
Statement-I1 Differentiation of constant function is always zero.

d’ d’
Statement-I Let f: [0, ©) — [0, ) be a function defined by y = f(x) = x%, then [ d Zj [d_)jj = 1.
X y

2 2 3
Statement-I1 d—}; = _d_f(d_y)
dx dy” \dx
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Consider f (x) =

X

x> -1

&g(x)=f"(x).

Statement-I Graph of g(x) is concave up for x > 1.

2

d" —1)"n! 1 1
Statement-I1 d—n(f x) = Cn { + }, neN
X

(X+l)n+1 (X_l)nH

Consider the following statements

Statement-I f(x)=xe*and g (x) =e*(x + 1) are both aperiodic function.
Statement-I1 Derivative of a differentiable aperiodic function is an aperiodic function.
Statement - I d{tl( + tanx)} d{tl( + cot)} 0,=
atement - —— {tan ' (secx +tanx)} = —— {cot !(cosecx t+cotx)},x e |0, — |.
dx dx 4

Statement - I1 sec?x —tan? x = 1 = cosec? X — cot’X.

Statement - I Derivative of sin™' (

. 2
Statement-II  sin™ ( X ] =cos™ k

d
Stat t-1 Forx<0, — (® =—.
atemen orx Ix (®n|x|) 2

(1-x>)

. ij with respect to Cos’lk 2J is1for0<x< 1.
+X 24

(1-x*)

X
for -1 <x< 1.
ey

1+

1 +x* 1+

1

Statement - I1 Forx<0,|x|=—x = - [x|=—

dx

3
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Exercise # 3

Following question contains statements given in two columns, which have to be matched. The statements in

Column-I are labelled as A, B, C and D while the statements in Column-II are labelled as p, g, r and s. Any given

statement in Column-I can have correct matching with one or more statement(s) in Column-II.

1. Column-1
Graph of f(x)
yl\
@) \ - \ >x
y/\
(B) / 0 /\X
y/\
© > X
N
yl\
D) / 0 \ >X
2. Match the column

Column-I
A) Ify=cos™ (cosx), then y’ at x =5 is equal to

(B) For the function f(x) = ®n tan (g + %)

. d .
if &y = secx + p, then p is equal to

Column-II
Graph of f'(x)
y
/
® 5 >X
yl\

o LI\

W) \

®) q >x

Column —-1II

® -1
@ 0
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L 1+x . 1
© The derivative of tan™ Tox atx=—11is (r) )
o In |x| .
D) The derivative of atx=-11s (s) 1
X
3. Column-I Column-II

A) If f(x) = x’+ x + 1, then f(x* + 1) at ® 1

x=01is
(B) If f(x) = log , (logx), then f(€°) is equal to @Q 0

T X

© For the function y = ®n tan (Z"'Ej (r) 28

. dy .

if —— = secx + p, then p is equal to

dx

D) If f(x) = [x’ — x> + x — 1] sin x, then (s) 4

4£(281(f(n))) is equal to

4.
Column -1 Column 11
d

@A) Hf@y:J$8+6zmdy=ﬁ#LﬂmnMx=&,a§= ® -2
B) If f be a differentiable function such that

fixy) =1(x)+1(y); X,y € R, thenf(e) + f(1/e) = (1)) -1
© If fbe a twice differentiable function such that f”(x) = —f(x) (r) 0

and f'(x)=g(x), If h(x) = (f(x))*+ (g(x))* & h(5) =9, then h(10) =

s dy

D) y=tan"' (cotx)+cot!(tanx), = <x<m, then —= (s) 9

2 dx

m) [Comprehension Type Questions] -

Comprehension # 1

fix+y)-f(x)  f(y)-1
Let ) = 5

+ xy,, Xy € R. f(x) is differentiable and f'(0) = 1. Let g(x) be a derivable function

g(x)+g(y)

K keR k=0,2)

at x = 0 and follows the functional rule g(%) =

Let g(0)=A =0
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On the basis of above information, answer the following questions

Domain of ®n(f(x)) is-
(AR (B) R — {0} (OR (D)R"
Range of y = log, ,(f(x))

(A) (=0, 1] (B) B OOJ (€) (o0, 0) (D)R

If the graphs of y = f(x) and y = g(x) intersect in coincident points the A can take values-
(A)3 (B) 1 -1 (D)4

Comprehension # 2

f2(x +h)—f*(x)

Let the derivative of f(x) be defined as D * f(x) = I_hl_r).p , where £2(x) = {f (x)}2.

h
Ifu=1(x), v=g(x), then the value of D* (u.v) is
(A) D*u)v+(D*v)u (B)uw’D*v+v?D*u (C) D*u+D*v (D) uvD* (u+v)
Ifu=1(x), v=g(x), then the value of D* {E} is
v
2 2 %k % 2 2 * *

u'D*v-v'D*u uD*v—v D*u v’D*u-u’ D*v vD*u—uD*v

A)————— B O—— O —/—
\% v \% A%

The value of D* ¢, where ¢ is constant, is
(A) non-zero constant B)2 (C) does not exist (D) zero

Comprehension # 3

Left hand derivative and right hand derivative of a function f(x) at a point x = a are defined as

fla)-fla<h) _ o fa+h)-fa)

fa)= lim _
h—0+ h h—0 h
f(a+h)—f : —fla— im  f@)flx
P(a) = . (a+h)—f(a) = lim fla)-fa—h) _ luner respectively
h—0 h h—0 h x—at  a—X

Let f be a twice differentiable function. We also know that derivative of an even function is odd function and
derivative of an odd function is even function.

On the basis of above information, answer the following questions

If f is odd, which of the following is Left hand derivative of f at x = —a

. fla—h)-f() . flh-a)-f()
im —— ) Hh-a)~ta)
(&) - —h ®) hhglo_ h
(©) lim f(a)+f(a—h) D) fim f(-a)—f(-a —h)
h—0t —h h—0~ ~h
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If f is even, which of the following is Right hand derivative of f at x = a

f'@)+f'a-h)

(A) lim f'(a)+f'(—a+h) (B) lim
h—0~ h h—o0t h

(C) lim —f'a)+f'a—h) D) lim f'@)+f'a+h)
h—0- —h h—07" -h

fex)—-flex=h) _ . fO)-fx-h)

The statement lim implies that for all x € R

h—0 h h—0 -h
(A) fis odd (B) fis even
(C) f is neither odd nor even (D) nothing can be concluded

Comprehension # 4

A curve is represented parametrically by the equations x = ef cost and y = e' sint where t is a parameter. Then The
relation between the parameter 't' and the angle o between the tangent to the given curve and the x-axis is given
by, 't' equals
A)=-a B) ~+a C) a-= D)~ -a
= = a—= L
)5 B) (©) o= ®) -,

d2
The value of d—}; at the point where t =0 is
X

A1 B)2 (©)-2 D)3
If F(t)= I(x +y)dt then the value of F(gj -F(0)is

Al (B)-1 (€)™ )0

Comprehension # 5

Consider the implicit equation x>+ 5xy + y>—2x +y—6=0 ... @

The value ofﬂ at(l,1)is
dx

5 5 8
W3 B)-3 © D)-3

2

d
The value of }2/ at(1,1)is
dx

111 111 256 256

) 256 =356 © SRRNTE

The equation of normal to the conic (i) at (1, 1) is
(A)5x—8y—-3=0 (B)8y—-5x-3=0 (C)8x—5y-3=0 (D) 8x—5y+3=0
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Comprehension # 6

Limits that lead to the indeterminate forms 1%, 0°, «” can sometimes be solved taking logarithm first and then
using L'Hopital's rule

: .. . . lim g(x)Inf(x)
Let XLLn;(f(X))g(x) is in the form of o, it can be written as eX—2 =et
Inf(x)

where L = Xlﬂal/g(x) is —

form and can be solved using L'Hopital's rule.

On the basis of above information, answer the following questions :

le Xl /(1-x)

x—17"

A)-1 B) e ()2 D)e?

Lilg[(lnx)”z" +x”"n}Vn eN .

(A)2 (B)0 (C) e"? D)e

Lim(sin x)>$"*

x—=0"

A1 (B)O ©)2 (D) does not exist

Comprehension # 7

An operator A is defined to operate on differentiable functions defined as follows.

. 3 h _ 3
If f (x) is a differentiable function then A(f (x)) = lim S h) /&)

g(x) is a differentiable function such that the slope of the tangent to the curve y = g(x) at any point (a, g(a))
is equal to 2e? (at+1) also g(0)=0.

On the basis of above information, answer the following questions :

A(g(x)) at x=0n2is —
(A) 241n2 21n2+2} (B) 1n(4e?)1n2 (C) 961n(4¢*)1n’2 (D) 192@n(4c) ®n22

AAK+2) _,

(A)2°-3° (B) 2°-3° (C)24-3° (D) 26-34
Ag(x)

x>0 n(cos2x)

(A)-12 (B) 12 (C)24 (D)-24
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Exercise # 4

10.

11.

12.

If _arb? d Y anishes at x = 5 then find
y= 5/ an i vanishes at x = en fin b
- 1-x" _ _
It is known for x # 1 that 1 + x + x2 +....+x"! = ] , hence find the sum of the series
-X

S=1+2x+3x>+...+(n+1)x"

d
T££(x) = \Jax? _] andy=f(x2) then find d—z atx=1.

x’:oc 2
Ify=a*"  then prove that dy _ y logey .
dx x(1-ylog, x log,y)

-1 (x)

d
Iff (x)= ¢ foralln e N and f,(x) = x then show that d—x{fn (X)} = £ ()£ (X).ooo £y (X))

) Ifev(x+1)=1,showth @—[d—yjz
(i) eY(x+1)=1, show that o2 \dx)
(ii) If y = sin (2 sin"! x), show that (1 — x?) ﬁ =X & -4
y 5 dX2 dx y.
1 Ef_sdy . dy
Ifx:; and y = f(x), show that : §=22 £+Z =

dpP,
IfP_is the sum of a GP upto n terms. Show that (1 -r) —* =n.P_ —(n—-1)P..
n dr n-1 n

Provethatiffa sinx +a,sin2x +....+a sinnx [<[sinx|forx €R, thenfa +2a,+3a,+....+na [<1]

f'om 2o £ () b
If f(x) = x", then find the value of (1) +T + o Fonne + L where f"(x) denotes the r'™ derivative of
f(x) w.rt. x
c 2
Ify=1+— Co% X , then show that

+ +
X—=C (x—c)(x~-c,) (X —c)(x—¢)(x—¢;)

Letfix)=x+
2x +

Compute the value of {(100).f(100).

B Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035

+91-9350679141



METHOD OF DIFFERENTIATION

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

24.

Find a polynomial function f(x) such that f(2x) = f(x) '(x).

X dy
B-4. Ify= X , then find &

arcsin

Y 2 2,2
(2.2 d 2(x° +
If x* +y* =e¢ 4" Prove that _dxz _ 2ty ), x>0.

x-y)y

X sinx 1 X 1 1
Ifcos—. cosi2 . cos%.... oo =——, then find the value of — sec’— +— seczi2 F= sec? o= +...00
2 2 X 2 2 2 2 2 2

2
Show that the substitution z = On(tangj changes the equation d—Z+cotx%+4y cosec? x =0 to
dx X
(d*y/dz?) +4y=0
Solve using L'Hospital’s rule or series expansion.
. xcosx—In(l +x X _ 4@
() Lim : A+x) (i)  IfLim>— -1 find'a"
x—0 X = XX _aa
(iii) Limlog , (tan?2x)
x—0 tan™ X

IFH(1)=1,g' (1) =2 H(1) =1, (1) =2, then find Limit HE) .- f’;i(rll)(;‘f(l’)‘) HO)

If Y =sX and Z = tX, where all the letters denotes the function of x and suffixes denotes the differentiation w.r.t. x

X Y Z
38t b
then prove that (X, Y, Z;|=X .
s
X, Y2 7, ‘'

~atandy=be i &y 8.5
If x =at’and y = b t?, where t is a parameter, then prove that T 7
dx? 27a’ t

Differentiate

+ 2
- 2;(} w.rt. [l + 4x> (ii) tanl[

with respect to tan~!(x)

1 Vi+x® -1
@) tan‘l(1 T]

2
If x =secO-cosO ; y=sec"0-cos"0,then show that (x* +4)(?] —n’(y* +4)=0.
X

If o be a repeated root of a quadratic equation f(x) = 0 & A(x), B(x), C(x) be the polynomials of degree

Ax) Bx) CX)
3,4 & 5 respectively, then show that | A(a) B(a) C(a)| is divisible by f(x), where dash denotes the derivative.
A'l@) B'l@) C'
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25.

26.

27.

28.

29.

32.

w
w

34.

d’ d
Ify=Ae-Xtcos (pt+ c), then prove that dt}; +2kd—}tl+n2y:0,wheren2:p2+k2.
If tan™ ! +tan™ ! +tan™! ! +tan™ ! + to 1 t
=tan” —————+tanT —————+tanT ————+tanT —————+ ... n terms.
Y x> +x+1 x> +3x+3 x> +5x+7 x> +7x+13 G

Find dy/dx, expressing your answer in 2 terms.

2

X . L . .
> W.LL tan~'x, stating clearly where function is not differentiable.
1+x

A) Differentiate y = co s

(B) Ify= sin”' 3x —4x*)find dy/dx stating clearly where the function is not derivable in (—1,1).

oy =y (=D + (y-1)?
If eX*Y = xy, then show that 4y _ ( )

dx’ x* (y-1)°
X b b
b X ) d
IfA =23 X and A, = . are given, then prove that E A =3A,
a a X
x-a) x-a)y 1 x-a) (x-ay 1
If fx)=| (x-b)* (x-b)y 1|then fi(x) =A.| (x=b)* (x—=bY 1| Find the value of } .
x-c) (x-c)f 1 (x-c) (x-cf 1

d’y dy

Ify=x ®n((ax)'+a), prove that x (x +1)—5 +x—= =y - 1.
dx dx

fx+y)-fx) _fly)-a
Let ) =

+ Xy forall real x and y. If f(x) is differentiable and f'(0) exists for all real permissible

values of 'a' and is equal to /52 —1 —a? . Prove that f(x) is positive for all real x.

FH fll n 2 F”/ f”l "
If F(x) = f(x). g(x) and f'(x). g '(x) =c, prove that — = — + £ ,°% and — = g_'
F f g fg F f g
g(x) , x<0

Let g(x) be a polynomial, of degree one & f(x) be defined by f(x) = [ 1+ x] = 0
X >
2 +Xx

Find the continuous function f(x) satisfying f'(1) = f(—1)

asinx —bx + cx* + x°

im— 3 " exists & is finite, find the value of a, b, ¢ & the limit.
=0 2x”.In(l +Xx)-2X" +x
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Exercise #5 2 Part#1 > [Previous Year Questions] [AIEEE/JEE-MAIN]

1. IFR(1) =1, £(1)=2, then lim 0O =1 _ [AIEEE - 2002]
=l £fx -1
12 21 (33 44
. logx" —[x] )
2. thon ,n € N, (where [x] denotes greatest integer less than or equal to x)- [AIEEE -2002]
(1) Has value -1 (2) Has values 0 (3) Has value 1 (4) Does not exist
dy
3. Ify= logyx, then Ix [AIEEE-2002]
! 2 ; 3 ; 4
x+logy @) logx(1 +y) ) x(l +logy) @ y+logx
3 . .3 dy
4. If x = 3cosB — 2co0s’0 and y = 3sin® — 2sin”0, then FRl [AIEEE-2002]
(1) sinB (2) cosO (3) tan® (4) cotd
5. 1y =(x sl ex2 ) then (1 +x)y,+ xy, = [AIEEE-2002]
(1) ny? (2) n’y (3) n%y? (4) None of these
'@y '@ ") D)
6. If f(x) = x", then the values of f(1) — T + 1 3 +.o..+ o is- [AIEEE-2003]
M1 @ 2" 3) 2! 0
7. Let f(x) be a polynomial function of second degree. If f(1) = f(—1) and a, b, ¢ are in A.P. then f'(a), f(b) and f'(c)
are in- [AIEEE-2003]
(1) Arithmetic-Geometric Progression (2) Arithmetic progression (A.P.)
(3) Geometric progression (G.P.) (4) Harmonic progression (H.P.)
Yt tooo dy .
8 If x =g¥+e . x>0, then " is - [AIEEE-2004]
] X . 1_ 3 1-x 4 1+x
M 7% @ - 3 — @
+n dy .
9. If xX™y"= (x + y)™", then xS [ATIEEE-2006]
X+y X y
1 2 R) 4) =
1) Xy (2) xy 3 y 4) "
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10.

11.

12.

13.

14.

2.(A)

(B)

Let y be an implicit function of x defined by x** — 2x* cot y — 1 = 0. Then y'(1) equals :-

[AIEEE-2009]
(1)log2 (2) -log2 3)-1 @1

Let f: (-1, 1) > R be a differentiable function with f(0) = — 1 and f(0) = 1. Let g(x) = [f(2f(x) + 2)]>. Then
g'(0):- [AIEEE-2010]
(14 (2)+4 (30 4 -2

d’x

W equals :- [AIEEE-2011]
(1) (ﬁ](ﬂjz @) —[ﬁ] (ﬂf o [ 3 @ | & y (dy)3

dx* \dx dx* J\dx dx? dx2 dx
dy .

If y = sec(tan"'x), then Ix atx =11isequal to: [JEE-(Main)-2013]
1) — 2) 2 1 42

1) N @) 5 3 4 V2
If g is the inverse of a function fand f' (x) = L then g' (x) is equal to : [Main 2014]

X
1
() 1+x° (2) 5x¢ 3 (4) 1+ {gx)}*

[Previous Year Questions][IIT-JEE ADVANCED]

(A) IfIn(x +y) = 2xy, theny'(0) = [JEE 2004 (Scr.)]
A1 (B)-1 ©2 (D)0
bsin™ (X+Cj, ——<x<0
2
B) fix)= %, atx =0
ax/2
e -1 , 0<x<—
X

If f(x) is differentiable at x = 0 and | ¢ | < 1/2 then find the value of 'a' and prove that 64b?=4 — ¢?. [JEE 2004]

Ify = y(x) and it follows the relation x cos y +y cos x = «t, then y"(0) :-
A1l (B)-1 O)n (D)-m

If P(x) is a polynomial of degree less than or equal to 2 and S is the set of all such polynomials so that P(1) =1,
P(0)=0and P'(x)>0V x € [0, 1], then :-

(A)S=¢ (B)S=(1-a)x*+ax,0<a<2

(C)(1-a)x*+ax,a € (0,) (D)S=(1-a)x*+ax,0<a<l
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©

D)

5.(A)

(B)

If f(x) is a continuous and differentiable function and f(1/n) =0, V n>1 and n € I, then :-
(A)f(x)=0,x (0, 1] (B) f(0)=0,'(0)=0
O)f'x)=0=1"(x),x (0, 1] (D) f(0) =0 and f'(0) need not to be zero
[JEE 2005]

Iff(x—y)=1f(x) - g(y) — f(y) - g(x) and g(x — y) = g(x) - g(y) + f(x) - f(y) for all x, y € R. If right hand derivative

at x = 0 exists for f(x). Find derivative of g(x) at x =0. [JEE 2004]
Forx>0, Lim((sin VX (17 %)% s o= [JEE 2006]
(A)0 (B)-1 O1 D)2

’x
— equals :- [JEE 2007]
dy

W@ e R e@E 3

Let g(x) = ®n f(x) where f(x) is a twice differentiable positive function on (0, ) such that f(x + 1) =x f(x). Then for
N=1,2,3

" l _o" l —

£ [N+2J & [J

ol L.t 1 34{ PR 1 }
() { 9 25 ....... (21\1—_1)2} () 9 25 U (2N_1)2

- ) 11 1
(C)4{ e m} (D)4{ TR —(2N+1)2}

Let f and g be real valued functions defined on interval (—1, 1) such that g"(x) is continuous, g(0) = 0, g'(0) =0,
g"(0)#0, and f(x) = g(x) sin x.

Statement-1 : Lig)l [g(x) cotx —g(0)cosecx] =£"(0)

Statement-2 : f'(0) = g(0)

(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation of statement-1.

(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1
(C) Statement-1 is true, statement-2 is false.

(D) Statement-1 is false, statement-2 is true. [JEE 2008]
If the function f(x) = e2 and g(x) = f -1(x), then the value of g'(1) is [JEE 2009]
sin 0 n n d .
Let f(0)=sin| tan™ ( ] , where —— <0 < —. Then the value of (f(©)) is [JEE 2011]
[ \/cos26 4 4 d(tan 0)
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-

pr > > MOCKIEST - <

SECTION -1 : STRAIGHT OBJECTIVE TYPE

In1 d
1. Ify= x(I™) nnx , then Y s equal to :
dx
ylny xInx 2y Iny
(A) o QO OX+D)  (B) - @n@nxt])  (C) g (en@nxtl) (D) None of these
2 d’y ) (d’x ) |
2. Let y=e¢“*. Then e d_yz 1s:
(A) 1 (B) e~ (C) 2> (D) —2e
, : dy )’
3. If x = cosecO — sinb ; y = cosec”0 — sin"0, then (x> + 4) o) n%y? equals to
(A)n? (B) 2n? (C) 3n? (D) 4n?
. . d , dYy
4. If y?> = P(x), where P(x) is a polynomial of degree 3, then 2 = y . o equals:
X
(AP (x)+P'(x) (B)P"(x).P""(x) (CO)P(x).P""(x) (D) constant
5. Let g(x) be the inverse of an invertible function f(x) which is differentiable for all real x, then g"'(f(x)) equals to
—f"(x £'(x)f"(x) - (f'(x))’ f'(x)f"(x)—(f'(x))?
) =) 5 O R ) N T S I )
(F'(x)) f'(x) ')
x ) X))
6. If f'(x) =—f(x) and g(x) = f'(x) and F(x) = [f (ED + [g [Ejj and given that F(5) =5, then F(10) is equal to
A)S 3B)10 ©o D) 15
d
7. Ifx¥.y*=1, then &y equals to
4y Y&Iny=D g YGlny-y) (:ZQEEEQQ o —yxliny+y)
( )x(ylnxfy) B) x(ylnx+x) ( x(ylnx —x) (D) x(yln X +x)
3 .
X~ sinx cosx . PFx) |
8. Iffx)=1¢ -1 0 | (where p is constant), then at x =0, o is equal to—
X
p p P
A)p (B) p? (©)-p D0
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10.

11.

12.

13.

14.

15.

X 2
Ify=@n = then x* ﬂ is equals to
y a+bx )’ dx2 q

dy ? dy ? dy ?
(A) X——}’ (B) y——x ©) X—+}’ (D) None of these
6 T
S, :Ify= j}; *Eisequaltol
X
y+....0 d
Szzlfx:eere , thend—y atx=11is0
X
d’y 1.1
Ifv=28. x= S
S,:Ify=2¢,x=4t, then o at x 21 5

dy .16
S, Ifx=0+3t-8,y=2t"—2t -5, then i at(2,-1)is -

(A) FFFT (B)FTFT (C)FTTF (D) TTTF
SECTION - II : MULTIPLE CORRECT ANSWER TYPE

If y=sec (tan™!x), then j—y at x=1 isequalto:
X

1 . 4t

(A) 3 (B) sin™ [sm Ej )1 (D) none of these

2% dy

ol il — 0
If y=tan (Wj,then dx atx=01s
Al B)2 (O)In2 (D) none of these
oo, 1 ody .

If y=10" and — —— =10*. A, then value of A is—

y dx

2
(A)en10 (B) (®n 10)? (C) e!nn10) (D) (log, e)’
1 1

S, : Iff(x) =[x], then fo(E]U =0 S,: Iff(x)= | | ,then f'(nm)=0
S, : If f(x) =log [sin x|, then f (x) <0 V x € (g, n) S,: f(x) = ™ is differentiable everywhere
(A) FFFT (B) TFTF (C)FTTF (D) TTTF

3
Given f(x) =— X? +x?sinl.5 a — x sina. sin2a — 5 sin"!(a? — 8a + 17) then:

(A) f(x) = — x2 + 2x sin6 — sin4 sin8 (B) f'(sin8)>0
(C) f' (x) is not defined at x =sin 8 (D) ' (sin8) <0
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16.

17.

18.

19.

20..

SECTION - III : ASSERTION AND REASON TYPE

Statement-I : Let f(x) is a continuous function defined from R to Q and f(5) = 3 then differential coefficient
of f(x) w.r.t. x will be 0.

Statement-II : Differentiation of constant function is always zero.

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1.

(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I

(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

d 1
Statement-I : Forx<O0, = (®n|x|)= e

d
Statement-II : Forx<0, |x|=—x = —x|=—1

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1.

(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

X

Consider f (x) = & g(x) = f"(x).

x* -1

Statement-I : Graph of g(x) is concave up for x> 1.

4 1y'nt| 1 1
Statement-II : (f x)= + 3
atemen dx" 2 (X+1)n+1 (X_l)m—l neN

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.
(B) Statement-I is True, Statement-I1I is True; Statement-II is NOT a correct explanation for Statement-I

(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

Statement-1I : 4 {tan"! (sec x +tanx)} = 4 {cot ! (cosec x +cotx)},x € (O , E] .
dx dx 4

Statement-II : sec®x —tan>x = 1= cosec’ x — cot’x.

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.

(B) Statement-I is True, Statement-I1 is True; Statement-II is NOT a correct explanation for Statement-I

(C) Statement-I is True, Statement-II is False

(D) Statement-1 is False, Statement-II is True

2 d2
Statement-I : Letf: [0, ) — [0, o) be a function defined by y = f(x) =x2, then {%} (d_)Z(J =1.
X y
2 2 3
Statement-II : d—}; = —d—t(ﬂj
dx dy” \dx

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.
(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True
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21.

22.

23.

SECTION - IV : MATRIX - MATCH TYPE

Column -1
. x—cos(sin'x) .
(A) lim ——————— isequal to
x—)% 1—tan(sin~ x)

1
(B) If f(x) = log . (logx), then f (Ej is equal to

© For the function f(x) = ®n tan (g + %)

d
if &y =sec x +p, then p is equal to

Column -1
(A) If y=cos™ (cos x), then y’ at x =5 is equal to
3B) For the function f(x) = ®n [tan x|

pl-Z; It
4 | 18 equal to

1+x
© The derivative of tan™! (l_j atx=—11s

o log|x| .
D) The derivative of atx=—11s
X

Column -II
®» does not exist
@ .
2

(r) 2
(s) 1
®) 0
Column-1II
®» does not exist
@ 2

1
(r) 2
(s) 1
®) -1

SECTION - V : COMPREHENSION TYPE

Read the following comprehension carefully and answer the questions.

The graph of y = f(x) is given with six labelled points. Out of these points answer the following questions.

C

\_._“B D

A

The point which has the greatest value of f'(x) is
(A)B B)C

(D)E

3

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



MATHS FOR JEE MAIN & ADVANCED

2. The point where f' and f” are non-zero and of the same sign are

(A)B&D (B)D&E (CO)B&E (D) None of these
3. The points where atleast two of f, ' and {” are zero

(A)C&D (B)Aand D (C)A&F (D) None of these
24. Read the following comprehension carefully and answer the questions.

In certain problem the differentiation of {f(x) . g(x)} appears. One student commits mistake and differentiates

Ed—gbth t t It if f(x) = x* and 0—l
as Ix dx ut he gets correct result if f(x) = x* and g(0) = 3
1. The function g(x) is

A B L C D 27
2. Derivative of {f(x —3) . g(x)} with respectto x at x =100 is

(A)0 B)1 ©O-1 (D)2

fx)gx) .

. m —
3 I X+ g() will be

(A)O (B)-1 ©1 (D)2
25. Read the following comprehension carefully and answer the questions.

Let f(x) = (e Let m be the slope, a be the x-intercept and b be the y-intercept of a tangent to y = f(x), then
1. Abscissa of the point of contact of the tangent for which m is greatest

&) = ®)! (©-1 D)- =

3 3

2. The greatest value of b is-

A2 B) > O D)2

@) 5 (B) 3 ©) 3 D)5

. : N :

3. The abscissa of the point of contact of tangent for which ; is greatest, is-

A) - B)1 O-1 (D) 1

NG NG
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26.

27.

28.

29.

30.

SECTION - VI : INTEGER TYPE

4x 2+43x dy

2
If y=tan' — — +tan' 3", ,where 0 <x < 7 and —== then find A

A
1+ 5x%? 3 dx 1+25x*°

2
d’ d
. J] +k ®n (x ++/x> —a’), then find the value of (x> — a?) d—}zl+xd—y
X X

X +vx? —a?
Ify=|ln| ——

L In(e/x%) L (3+2lnx) d’y

If y=tan —ln(exz) + tan 1—6lnx , then find o
2 | va-b x dy

Ify= W tan™! (ﬁ taﬂg], then find &,atazl,bzl,xzo.

The function y = f (x) defined by the parametric equations x = e' sin t , y = ¢' cos t satisfies the relation

y' (x+y)?=Mxy' —y), then find A
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b ANSWER KEY ®

EXERCISE - 1

3. B 4 D S B 6. B 7. D 8 C 9. C 10.B 1.B 12. C 13. B
1. B 17.D 18.C 19.B 20.C 21.C 22.D 23.B 24.D 25.C 26.D

27.C 28.D 29.D 30.D 31. A 32.B 33.B 34.B 35. B

[y
-~
O
[y
W
aw

EXERCISE -2 : PART # 1

1. AB, 2. AD 3. ABC 4. ABC 5. BC 6. ABC 7. BC(D 8. AC 9. AC
10. ABCD 11. ABCD 12. AC 13. ACD 14. (D 15. AB 16. ABCD 17. ACD 18. BC
19. BD 20. ABC

PART - 1I
1. A 2. D 3. A 4 C 5 B 6. C 7. A

EXERCISE -3 : PART # 1

1. A ¢gB—>sC—o>pD—>r 2. A pB—>qC—>rD->s 3. A>sB—>qC—->qsD-s
4. A>sB—->rC—o>sD-p

PART - 11
Comprehension#1: 1. C 2. A 3. AC Comprehension#2: 1. B 2. C 3. D
Comprehension#3: 1. A 2. A 3. B Comprehension#4: 1. C 2. B 3. C
Comprehension#5: 1. B 2. A 3. C Comprehension#6: 1. B 2. A 3. A
Comprehension#7: 1. C 2. D 3. A

EXERCISE -5 : PART #1

1. 1 2.1 3.3 4 4 S5 2 6. 4 7. 2 8 3 9.4 10.3 11.2 12.2 13.1

PART - 1I

. A A B) a=1 2.(A)C BB (OOB®)g@®=0 3. C 4 D 5 A A B A 62
7.1
MOCK TEST

. A 22D 3 D4 C 5.A 6 A 7.D 8 D 9. A 10.B 1.LAB 12D 13. BC
14.B 15.A,D 16.A 17.A 18. A 19. B 20. D

2. A5qBo>pCotD>p 22.A>tB>qCo>rD>s 23.1.B 2.C 3.C 24.1.C

2A 3.A 25.1.D 2.A 3. A 265 27.2 28.0 29.12 30.2

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



