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Q1

Q.2

Q3

Q4

Q5

Q.6

Q7

Q8

Q9

The value of lin%([Z —X] + [x — 2] — x) equals (where ['] denotes greatest integer function)
X—

Ao
©-3

inVe |

The value of 11m \/_

Ao
© -1

is equal to

The value of llm{

(A )E
—-16

©—

h- (8+h)1/3

} equals

(B3
(D) Does not exist

B1
(D) Does not exist

(B) =
(D) =

The value of lim { /X + VX +vx — vx} equals
X—00

(A)0
©) 2

. sinx+lo (1-x
The value of lim %
x-0

(A0
©=

tan x—sinx

The value of lim equals
X—=

M1
-1
©
lim (3" + 5™ + 7)Y/ is equal to
n—-oo
(A) €3
@5

cos(sinx)—cosx __

The value of lim +
x—0 X

A1
© -

The value of lin(l)(xl2 — cotx) equals
X—

(A) =

(ORY

equals

(B);
(D) log2

(B);
(D) -1

(B);
(D) -1

(B) e
(D) 7

(B) 6
(D) =

(B)0
(D) Does not exist
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Q.10

Q11

Q.12

Q.13

Q.14

Q15

Q16

Q17

Q.18

Q.19

12 JEE - MATHS
The value of lim w where [.] is greatest integer function, is equal to
X—00

) x (B);

X X2
©3 @3
The function f(x) = % is not defined atx = g. The value offG) so that f(x) is continuous
atx =T is

4
A1 (B) -1
1

(©V2 D)

log(1+ax)—lo (1-bx)

The function f(x) = - is not defined at x = 0 is not defined at x = 0. The value

which should be assigned to fat x = 0, so that it is continuous at x = 0, is

(A)a-b (B)a+b
(C) loga +logb D)o
2x-s “Ix

The value of f(0), so that the function f(x) =

domain, is equal to

rsinix’ X # 0, is continuous at each pointin its

(A)2 (B);
2 1
©3 D) -3
The value of f(0) so that the function f(x) = %, x # 0, continuous atx = 0, is given by
A1 (B)o
2 (D) -1
In order that f(x) = (x + 1)°** is continuous at x = 0, f(0) must be equal to
Ao (B)e

©3 (D) e?

1-cos(1-cosx)

The value of f(0), so that the function f(x) = is continuous everywhere, is

X4
1 1
(A) < ®z
1 1
©3 D) ¢
ax+1, x<1
Let f(x) =1 3, x = 1.The value of 'a' and 'b’ for which f(x) is continuous at x = 1 is given by
bx*+1, x>1
A2,2 B)1,2
©3,2 D11

Which of the following functions have finite number of points of discontinuity on real set? (where
[.] represents greatest integer function)

(A) tanx (B) x[x]

© kx| (D) sin[mmx],n € N

X

x> +3x+a:whenx <1,

The values of a and b, so that the function f(x) = {bx +2 . when x > 1.5 differentiable for

each x €in R; are respectively
A)3,5 (B)5,7
©4,8 (D) 6,5

11



CLASS -

Q.20

Q21

Q.22

Q.23

Q.24

Q.25

Q.26

Q27

Q.28

Q.29

Q.30

12 JEE - MATHS
Let f(x) = max{x, x3}. Set of points on which f(x) is not differentiable is

A {11} (B) {—1,0}

© {0,1} (D) {~1,0,1}

The number of points where f(x) = |x? — 3x + 2| is non-differentiable is

Ao (B)1

©z (D) 3

If [] represents greatest integer function, then the left hand derivative of f(x) = [x] sintxat x =k,
kis an integer, is given by

@) (-D*k-Dm (B) (-D*'(k-Dm

(© (-1 kn (D) (-1 -kn

The largest set of points, where the function f(x) = x|x| is differentiable, is given by

(A) (=0, ) (B) (=20, 0) U (0, )

(© (0,0) (D) (0,0)

The set of all points, where the function f(x) = %IXI is differentiable, is given by
(A) (=0, ) (B) (=20, 0) U (0, )

(©) (0, ) (D) (0, )

If f(x) = |x — 2020], then f'(x) atx = 2019, is given by

@M1 (B)-1

<o (D) 2019

Let f(2) = 4,f'(2) = 4. Then 1m%w is
X

X—2
) -3 (B) -2
©) -4 (D)3
}(iiré(ﬂ:gx)i equals
(A)2 (B) 6
(© 16 (D) 112

i X— 1 .
sin 2x + e*-1 + og(1+x)) is equal to

(A4 ' ' ' (B)3
©) 2 (D) 1

The value of lim(
x—0

If the function f(x) = (1 — X)tan? is continuous at x = 1, then f(1) =
OF (B) 7
@o (D) 2m

Let the function f(x) be defined as

Inx-1

,XF e
f(X) = X—e
kx=e
The value of k, for which the function is continuous at x = e, is equal to
(A)e (B) <
() e? (D) -e
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Q31 Atx = 0, the functiony = e ™l is
(A) Continuous (B) Continuous and differentiable
(C) Differentiable with derivative =1 (D) Differentiable with derivative = —1

Q.32 Suppose f(x) is differentiable atx = 1 and Lt,, , %f(l + n) = 5, then f'(1) equals
A6 (B)5
©4 (D)3

Q.33 Iff(x) = log |x]| then for x # 0, f’(x) is equal to
1 1
A (B) -

x|

© - (D) £+

Q.34 Differential coefficient of log;, x w.r.t. log, 10 is

_ (o x)? (logyo x)?
(A) (log 10)2 (B) (log 10)2
(logy 10)2 _ (og10)?
© (log 10)2 ®) (log x)?

Q.35 In [0,1], Lagrange mean value theorem is NOT applicable to

sinx

wfo=1{2 " 2% (B) f(x) = {T'X 0
G—-0%xz=3 Lx=0
O fx) = x[x| (D) f(x) = [x|
Q.36 Leta= lirrtl)xcotx and b = limxlog x, then
X—
(A)a=b (B)b>a
(Oa=b+1 (Db=a+1
. (1+x+x2) .
Q.37 iirgow is equal to
Az (B) e?
@ e (D)

Q.38 Letf(x) =v1—+v1—x? thenf(x)is
(A) Continuous on [—1,1] and differentiable on (—1,1)
(B) Continuous on [—1,1] and differentiable on (—1,0) U (0,1)
(C) Continuous and differentiable on (—1,1)
(D) Discontinuous atx = 0

f(x-+h)—f(x—h)

Q.39 The value of }lm(l) is equal to
@A) %) (B)0
©2f'x) (D) —f'(x)

X2 +3%X+p %1
Q40 Iff(x) = Z(Xzs_l) ’ is continuous at x = 1 then
Z'X =1
A)p=2 (B)p=0
©p=-4 D)p=>5
_eX¥—e7X dy _

Q41 Ify= e then ol
A 1+y? (B)1-y?
©y*-1 D)y*+2
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Q42 Ify = cos™1(cosx) then j—i atx = %ﬂ is equal to

A1 (B) -1
1
Ok (D) V2
Q43 Iff(x) = —v25 — x2, thenlin}% is equal to
1 1
GV ® 3
1
(©) —V24 D) =
Q44 Iffbeafunction of ' x ' such that f(9) = 9,f'(9) = 3, then lir%% is
X— X—
A9 (B) 3
©1 (D)5

. 1 1 .
Q45 The value of l{ll’}%(l - Z_X) (m) 1S

(A) log, 16 (B) does not exist
(C)3¢n2 (D) 4¢n2

Q.46 If lim 22X = a, lim sinx b, lim [BX — ¢ then value of a +b+cis

x—0 tan 3x x—00 X X—>00

A1 (B) 2
@3 (D) 4
. Xtan 2x—2xtan x

Q47 }gr&m equals
A1 (B);

1 1

©7 @3

Q48 lim (X5 — (5% is, (where []is G.LF.)

x-2t
64
®)0 ®)2
© g (D) does not exist

1—-cos(ax?+bx+c)

Q.49 Let a and B be the distinct root of ax? + bx + ¢ = 0, then lim a? is equal to
X-a X—0
1 2
(@A) 3 (a— p)? ®) - (a - p)
2
©0 (D) 5 (a—p)?
Q.50 The value of iﬁw equals
(A) —m B)m
© g (D)e
. 1 1
Q.51 }gré(x—z - E) equals
(4)0 (B);
2 1
Ok @5
Q52 If lirr(l)(cos x + asin bx)'/* = e?, then the values of aand b can be
X
(A)a=1b=-2 (B)a=2v2,b=+72
Ca=2v2,b=—= D)a=-2,b=1
V2,b= - b
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x3

Q.53 If {x} denotes the fractional part of x. Thenlirr(l) ] is equal to
X
@M1 (B)0
-1 (D) Limit doesn't exist
Q.54 If a and B be the roots of the equation ax? + bx + ¢ = 0 then lim ’% equals
X—>—

(A) Not possible (B)

et

c (1 1 c(1 1
© L G-3) o [G+3)l
Q.55 If Lt (1 +§+X%)2X = 2, then the value of a and b are
(A)a€RbeR (B)a=1beR
(C)a€Rb=2 (D)a=1b=2

(1+sin x)€0S€C —e+ Sl: Xe

Q.56 If the value oflirrcl) isk, then (24k — 11e) is equal to
X—

sin? x
Ao (B) 1
©z (D) 3
Q.57 LetS, = i + % + % + ---.ton terms thenlim S, is equal to
. . . n— oo
1
@3 (B3
©5 (D)
Q.58 Lett, = ﬁ then r{l_r:{)lo Yr_, trequals
1
A (B)1
1 1
©5 (@3

Q.59 Iff(x) and g(x) be differentiable functions andf(1) = g(1) = 2 then
lim f(D) - gx) — ) - g(1) — (1) +g(»)

lim 200 — () is equal to
Ao (B)1
@2 (D) -2

—V“px; J1-px —1<x<0

Q60 f(x)=4 , ; is continuous in the interval [-1,1], then p equals
X+1
0<x<
X-2
(4)-1 (B) -5
1
©3 (D)1
a|x2—x—22| x<?2
2+x—-X
Q61 Iff(x)=1b, x = 2;is continuous atx = 2 and [ ] is G.L.F,, then values of a and h are
\X_[x], x> 2
X—-2
(A)a=1b=1 (B)a=1b=2
©a=2b=1 D)a=2,b=2
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Q.62 The function f(x) = sin"!(cos x) is

(A) Continuous atx = 0 (B) Discontinuous atx = 0
(C) Differentiable atx = 0 (D) Differentiable atx =1
1,1
Q63 IFf(x) = {Xe_(m@ X %0
0, x=0

(A) Continuous for all x but not differentiable everywhere
(B) Neither differentiable nor continuous

(C) Discontinuous everywhere

(D) Continuous as well as differentiable for all x

Q.64 The number of points at which the functionf(x) = @ is discontinuous is
A1 (B) 2
@3 (D) 4

X_133
Q.65 The value of f(0) so that f(x) = @71 ——; is continuous everywhere is

. X
smz-log(1+?)

(A) 3(log 4)° (B) 4(log4)?
(C) 12(log 4)3 (D) 15(log 4)3
3|x|+4tan x X% 0
Q.66 Letf(x) = { ’ ; then f(x) is continuous at x = 0 for
k, x=0
A k=7 B)k=1
(C) No values of k MD)k=2
Q.67 If the function f(x) = % is continuous atx = 0 then f(0) =
@M1 (B)0
© 2 (D)5

[X] +[-x],x#0

Q.68 Iff(x) = {)\ , where [.] denotes the

x=0
A)-1 (B)0
1 (D) No value is possible
sin[x] [X] £0
Q.69 Letf(x) = { x] , then f(x) is ([.] denotes the greatest integer function)
0,[x] =0
(A) Continuous atx = 0 (B) Left continuousatx = 0
(C) Differentiable atx = 0 (D) Right continuous atx = 0

2

_ (px*—q,x€[0,1)
Q70 IFfG) = {x+ 1, xe(1.2]’
cannot be continuous at x = 1is

and f(1) = 2, then the value of the pair (p, q) for which f(x)

&) (2,0) B 1,-1

© “42) (D) (1,1
Q71 Iff(x) = e;_zl,x # 0 and f(0) = 0 then f'(0) is

Ao (B)1

©e (D) 2
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1
Q72 Iff(x) = {ml/x'x # 0. then f(x) is
,x=0
(A) Continuous atx = 0
(B) Continuous and differentiable atx = 0
(C) Continuous but not differentiable at x = 0

(D) Continuous but not differentiable at x = 0

Q.73 Domain of differentiability of the functionf(x) = [x — 2|cos x is

(AR (B)R— {2}
(© (0, ) (D) {2}
Q74 Letf(x) = % where [ ] denotes the greatest integer function, then f(x) is

(A) Continuous and differentiable at all x € R
(B) Continuous but not differentiable at some x
(C) Differentiable but not continuous atx = 0
(D) Neither continuous nor differentiable at x = 0
|x+1]|
Q.75 Letf(x) = {tan‘l(xﬂ) x# -1 . Then f(x) is
1, x=-1
(A) Continuous atx = —1
(B) Differentiableatx = —1
(C) Discontinuous atx = —1

(D) Continuous but not derivable at x = —1

Q.76 The function |x? — 3x + 2| + cos |x| is not differentiable at x =
A -12 (B) -1,-2
(©) 1,2 (D) -2,1

Q.77 Letf(x) = [x],g(x) = |x| and f{g(x)} = h(x), where [ - ] is the greatest integer function. Then

h'(—1)is
Ao (B) —c0
(C) Does not exist (D)5

Q.78 Letf(x) = max{4,1 +x?,x?> — 1}Vx €
R. Total number of points, where f(x) is non-differentiable, is equal to
A2 (B) 4
©e6 (D)0

max{|x|,x?}, X| <2
Q79 Letf() = { 8 El 2||x|,} 2 |<||x| < 4}
Let S be the set of points in the interval (—4,4) at which fis not differentiable. Then S
(A) Equals {—2,-1,0,1,2}
(B) Equals {—2,2}
(C) Is an empty set
(D) Equals {-2,—-1,1,2}

Q.80 Ifxlogg(log.x) —x% + y? = 4(y > 0), then % atx = eis equal to

(2e—1) (142€)
(A) 2 j-+e2 (®) 2 4+(:e2

(1+2e) e
(C) Va+e? (D) 4+e2
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Q1

Q.2
Q3
Q4

Q5

Q6
Q.7
Q8

Q9
Q.10
Q11

Q12
Q13
Q14
Q15

Q16

Q17
Q18

Q.19
Q.20

Q21

Q.22
Q.23

Q.24
Q.25

Q.26

. (1
Show that the function {X sin (;) »Whenx # O, is continuous but not differentiable atx = 0
0, whenx =0
Ify = sin(cos x?), find %.
_ (sinx+x?) . dy
Ify T cot2x , find dx”

cos x+sinx dy 2 b1
Ify = —————, prove that — = sec*(x + -).
y cosx—sinx’ p dx x+ 4)

—y2
Ifv1l—x%+4,/1—-y? =a(x—y), prove that % = 1_12.
. R dy _ sin®(aty)
If siny = xsin(a + y), prove that == ena
= sec (Y + sin~1 (=2 dy _
Ify = sec (x—l) + sin (x+1)' show that ol 0.
_ _1,ax-b dy _ 1
Ify = tan (—bx+a), prove that T
a1, 2% _1,14x% dy _ 4
Ify = sin (1+X2) + sec (1—x2)‘ show that o T

Differentiate (sinx)* w.r.t. x.

— sinx g ﬂ
Ify = (cosx)'™¥, find e

- dy logx
If x¥ = e*7Y, prove that = = .
P dx  (1+logx)?

Ifx™-y" = (x + y)™*", then prove that % = %

Ifx = acos®t,y = asin® t, then find %.
2
Find % wheny = x*. (x > 0)
2
Ify = acos(logx) + bsin(logx)x > 0, prove that x? % + x% +y=0
Verify Rolle's theorem for the function f(x) = x(x — 1)? in the interval [0,1].

Verify Rolle's theorem of the function f(x) = e* - cos x in the interval [— g,g].

Verify Rolle's theorem for the function f(x) = {log(x? + 2) — log 3} on [—1,1].
If Rolle's theorem holds for the function f(x) = x® + bx? + ax + 5 on [1,3]

withc =2+ %, find the values of a and b.
Ifp(x) = 51x!°1 — 2323x100 — 45x + 1035.

1
Using Rolle's theorem prove that at least one root lies between (45100, 46).
Verify Lagrange's mean value theorem for the function f(x) = (x — 1)(x — 2)(x — 3) in [0,4].
Verify the hypothesis and conclusion of Lagrange's mean value theorem for the function f(x) =

1
—,1<x<4.
4x—1

Find c of the mean value theorem for the function f(x) = 4:—_1, 1<x<4.

Find a point on the curve y = x3 where the tangent to the curve is parallel to the chord joining the
points (1, 1) and (3, 27).

For a function f(x), f(0) = 0 and f'(x) = ——, prove that f(x) + f(y) = (

+x2’

X+y

).

1-xy
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ANSWERKEY - LEVEL -1

Q 1 2 3 4 5 6 7 8 9 10
Ans C B D B C B D D D B
Q 11 12 13 14 15 16 17 18 19 20
Ans D B B A B A A C A D
Q. 21 22 23 24 25 26 27 28 29 30
Ans C A A A B C B A A B
Q. 31 32 33 34 35 36 37 38 39 40
Ans A B B A A C D B C C
Q. 41 42 43 44 45 46 47 48 49 50
Ans B B D B D B D C D B
Q 51 52 53 54 55 56 57 58 59 60
Ans. C C D C B A A C C B
Q. 61 62 63 64 65 66 67 68 69 70
Ans A A A C C C C A D D
Q. 71 72 73 74 75 76 77 78 79 80
Ans A D B A C C C A A A
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