MATHEMATICS LECTURES FOR IT-JEE BY MANISH KALIA

Limits Continuity and Differentiability

JEE-MAINS (PREVIOUS YEAR)

MCQ-Single Correct

1. If for X € (O,%), the derivative of tan™ [16)(9 X3J is \/; g(x), then g(x) equals :
—IX
(1) 9 (2) M
1+9x° 1-9x°
3x 3
3 4) —— 2017
) 1-9x° ‘e 1+9x° [ ]
. Cot X —Cos X

2. lim———— equals:

. (7[—2X)

2
1 1

1) — 2) —

) 24 g 16

3) 1 (4) — [2017]

A
3. let p= |im(1+tan2 \/;)ZX then log p is equal to :
X—0+

(1)1 (2) %

(3% (4) 2 [2016]
4, For,x.€ Roaf (X) =/ lo 3—sin x| and g(x) = f(f(x)), then :

(1) g'(0) = cos(log2)

(2) g'(0) = -cos(log2)

(3) gis differentiable at x =0 and g’(0) = - sin(log2)

(4) gis not differentiable atx=0 [2016]

(XCLASSES

www.alphodasses.com

SCO 43,TOP FLOOR,SECTOR 41-D,CHANDIGARH

Mathematics for 1IT-JEE by MANISH KALIA (B.Tech Delhi College Of Engineering)
PH:9878146388,9464551253 | www.iitmathematics.com,www.alphaclasses.com




o

MATHEMATICS LECTURES FOR IT-JEE BY MANISH KALIA

I. (1—COS 2X)(3+COS X) is equa| to:
Xtan 4x

x—0
(1) 3

(3) %

kvx+1 ,0<x<3

If the function, g(x) = {

[2015]

is differentiable, then the value of k + mis :

mx+2 ,3<x<5

(1) 16/5 (2) 10/3
(3) 4 (4) 2 [2015]

__sin(zcos’ x)

Iim > is equal to

x—0 X
(1) =12 (2) 1
3) -m (4) m [2014]

i dy ,
If y:sec(tan X),then — atx=1isequal to
dx
(1) »% (2) 1
(3) V2 @) == [2013]
J2

|!£p (1_ COSXZt);:](i:r cos X) is equal to :
(1)na/2 (2) 1
(3)2 (4) -1/4 [2013]

Let f: R —[0,00) be such that |jm f (X) exists and |jm

Xx—5

equals
(1) 2

(3) 0

(f(x)) -9

X—5

(2) 3

(4) 1 [2011]
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x* f (a)—a®f(x) <

If function f(x) is differentiable at x = a, then |jm

a Xx-a

(1) 2af(a)-a*f'(a) (2) 2af(a)+a’f(a)
(3) —a’f'(a) (4) af (a)—-a’f'(a) [2011]
f(3x) f(2x) _

Let f: R — R be a positive increasing function with |jm——

i f(x) =lahenlim=— ™

(1) 2/3 (2) 3/2

(3) 3 (4)1 [2010]
Let f: (—1,1) = R be a differentiable function with f(0) = -T'and (0) =1.let

g(x)= [f(2f(x)+2] . Theng!(0) =

(1) -4 (2) 0

(3) -2 (4)%4 [2010]
Let y be an implicit functidn'of x defined by <2x* cot y —1=0. Then y’(1) equals
(1) -1 (2) 1

(3) log2 (4) -log2 [2009]

Letd(x) = . Then which one of the following is true?

) 1 .
(x—1)sm(—j, if x=1
x-1

0, if x=1
(2) fisineitherdifferentiable atx=0noratx=1
(2) fis differentiable atx=0andatx=1
(3) fisdifferentiable at x=0butnotatx=1

(4) fis differentiable atx=1butnotatx=0 [2008]

is differentiable is

The set of points where f(X) =
1+ x|
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(1) (—oo,O)U(O,oo)

(2) (—o0,~1)u(-L )

(3) (—oo,oo)

(4) (0,0) [2006]
If X™y" =(x+y)"", then % is

X+

1) L )
X Xy

(3) xy (4) % [2006]

1—cos(ax2 +bx+ c)

Let & and f3 be the distant roots of [@x® + bx +€=0, then lim ( )2 is equal
X—a X—«a
to
a’ 2
L —(a-5) (2) 0
a’ 2 1 2
O ) @) >(a-p) [2005]

.1
Suppose f(x) is differentiable x=1and |jm " f (l+ h) =5, then f(1) equals
h—0

Q)3 (2) 4

3) 5 (4) 6 [2005]
Let f be differentiable for all x. If (1) =-2 and f '(X)>2 for x [L 6], then

(1) f(6)>8 (2) f(6)<8

(3) f(6)<5 (4) f(6) =5 [2005]
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If f is a real-valued differentiable function satisfying | f(x)—f (y)| < (x — y)2 , X,y €Randf(0)
=0, then f(1) equals

(1) -1 (2) 0

(3) 2 (4) 1 [2005]

2x
; a b
If ||m(1+;+7] :ez,then the values of a and b, are

(1) aeR,beR (2) a=1,beR

(3) aeR,b=2 (4) a=landb=2 [2004]

Let f(X)= 1-tanx , X # z , Xe {0,1} . If f(xpis continuous'in 0,1}, then f (zj is
4X -1 4 2 2 4

(1)1 (2) %

(3) -1/2 (4) -1 [2004]

+....t0 0 d
If x=¢e'"* ,x>0,then—yis

dx
X 1
1) — 2) —
o 1+x @) X
(3) 1__X (4) 1+_X [2004]
X X

(1) 1/8 (2) 0
(3) 1/32 (4) oo [2003]

log(3+ x) —log(3—x)

I lim " =k, the value of k is
x—0
(1) 0 (2) -1/3
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(3) 2/3 (4) -2/3 [2003]

Let f (a) = g(a) = k and their n" derivatives f" (a), g“ (a) exist and are not equal for some n.

f@g()-f(a)-g@f(x)+g(a)

=4, then the value of k is

Further if ||m

x> g(x) - f(x)
(1) 4 (2) 2
3) 1 (4) 0 [2003]
,[ig]
If f(x) = { X€ M x#0
0 x=0
then f(x) is

(1) Continuous as well as differentiable fonall x
(2) Continuous for all x but not differentiable'at x = 0
(3) Neither differentiable nor continuous at x=0

(4) Discontinuous everywhere [2003]
o1+ 20 43 nt e 142243 40
lim : <lim :
n—o0 n n—o0 n
is
1
(1) — (2) zero
30
1 1
3) — 4) — [2003]
4 5
. flog x™=[x
||mg—[] , e N, ([x] denotes greatest integer less than or equal to x)
x—0 [X]
(1) hasvalue -1 (2) hasvalueO
(3) hasvalue 1 (4) does not exist [2002]
1°+2P +3° +....+n"
lim——— = s
n—o0
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1 1
1) —— 2) ——
(1) 0+l (2) o1
(3) %—ﬁ (4) ﬁ [2002]

fis defined in [-5,5] as f(x) = x, if x is rational and = -x, if x is irrational. Then
(1) f(x) is continuous at every x, except x =0

(2) f(x) is discontinuous at every x, except x=0

(3) f(x) is continuous everywhere

(4) f(x) is discontinuous everywhere

2

If y=(x+’\/1+x2 )X,then (1+x2)d ¥+xﬂ is

dx dx

(1) n’y (2) —nfy
(3) -y (4)92n’y [2002]
Iff(1) = 1, f'(1) = 2, then |imM is

x—1 \/;—1
(1) 2 (2) 4
(3) 1 4) % [2002]
I. \/1-Ccos2X <
M2
(1) 1 (2) -1
(3) 0 (4) does not exist [2002]
i 2 +5x+3)
XI_I:D X2+ x+3
(1) e* (2) e°
(3) €° (4) 1 [2002]
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xf (2) -2 (x)

37. Letf(x) =4 and f(x) =4, then || ———=—— equals
X—2 X_2
(1) 2 2) 2
(3) -4 (4) 3 [2002]
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Assertion — Reason Type

1.

Define F (x) as the product of two real functions f (X) =X, X€R and [2011]

sinl/x, if x#0
f,(x)= 0 it 0 follows

g | HOOL00, i x20
= 0, if x=0

Statement-l : F(x) is continuous on R

Statement-l: f (x) and f, (X) are continuous on R
. . . 1
Let f : R — R be a continuous function defined byaf (X) = o120 [2010]
e" +Ze
1
Statement-l : f (C) 25, forsomec e R
1
Statement-ll: 0 < f (X) <——, forallx e R
2.2
Let f(x) = x| x| and g(x).= sin X [2009]

Statement-Il : géfiis differentiable at x = 0 and its derivative is continuous at that point.

Statement-Il : gof.is twice differentiable at x = 0.
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