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Mathematics Practice Problems

JEE Main

Continuity and Differentiability

Application of Derivatives

Time: 100 min.

LEVEL - 1
NI+ A =v1-Ax
———, —-1<x<0
1. If f)= x is
| 2x+1] , 0<x<1
x—1
continuous in [-1, 1], then A equals
(a -12 () -1 (c) 12 (d 1
2. The radius of a circle is increasing at the rate of 0.1
cm/sec. When the radius of the circle is 5 ¢cm, the rate
of change of its area is
(a) mem%/sec (b) 107 cm*/sec
(¢) 0.1m cm?/sec (d) 5mem?/sec
3. Lety=e™ and y = 0 when x = e. Then the value of x
1
wheny = > is
e
(a) e-1 (b) E((’*l)
() l(36 -1) (d) None of these
2
4. The area bounded by the curve NEx: \/; = 1 and the
coordinate axes is
1 1 1
(@) 1 (b 5 (¢) 5 (d) .
5. If g(x) is a differentiable function such that 20)=g(1)=
0,2'(1) =1 and y(x) = g(¢") - ¢*, then y'(0) equals
(@) 0 (b 1 (c) 2 (d) e
6. The equation of normal to the curve
y=(1+xy+sin" (sin’) atx =0 is
(@ x+ty=1 (b) x—y=1
() x+y=-1 (d) x—y=-1
d
h
x(x” +1)
7 7
(@ 1o Y ee (b) =lo +c
B x7 +1 Be ' +1
7  +1
(©) log, (XX—;HJ+ c (d) _1083( 7 te

10.

11.

12.

13.

14.

Integrals

Application of Integrals

Max. Marks: 200

The area bounded by the curves y = ax” and x = a)” is
equal to 1. Thena =

1 1 1
@ —= O - () 1 @ =
NE) 2
If y=sin"'(37), then b _
" log 3
3" lo
@ _ _log3 | (b) Z—g
32.\' —A 3 X -1
A, log 3
(c) 3% log 3 og

(3% -1 @ 3% 3% —1

A point on the curve 2)° + x> = 12y at which the
tangent to the curve is vertical is

(a) (J2,%128) ) (4128,2)
() (2, ¥128) @ (¥128,2)

/2 n/2
If 5= stinxdx and [, = _[xcosxdx, then

0 0
which one of the following is true?

T T
L+1, == I ==1I
@@ A+th =7 b) =70

© Li+5L=0 d Li=h
The area bounded by the curve C : y = tan x, tangent

T
drawn to C at x = — and the x-axis is

@ mnvz-L ®) my2-t
2 4
© 1nﬁ+% (d) 1nﬁ+%

If y = ¥, then the value of *-ylogx) dy

y2 dx
(a o0 (b) 1 (c) -1 (d +1
The radius of a sphere is measured as 5 cm with an
error possibly as large as 0.02 cm. The error and
percentage error in computing the surface area of the
sphere are
(a) 0.8mand 0.2%
(¢) 0.4mand 0.4%

(b) 0.8mwand 0.8%
(d) mand 1%



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

LEVEL - 2

26.

If /(x) = tanx — tan’x + tan’x — ... to e with 0 <x <7/4,
/4
then j F(x) dx =
0

(a 1 () 0 (c) 1/4 (d) 172
The larger area bounded by )* =4x and xX*+)* —2x—3=0
is

4 4

a) 2n—— b) 2m+—

(a) 3 (b) 3

8
© 2m+3 @ ome2
The derivative of ¢*°* w.r.t. ™ (a > 0) is
(a) secx asecxftanx (b) sinx atanxfsecx
(C) Sinx asecx — tanx (d) asecx — tanx
Let V| be the volume of the largest cylinder which

can be inscribed in a sphere of volume V, then V,/V,
equals

@ 2 (b) V3/2

© 3 (d J3/2)

lim( 1 + 1 + 1 +...+i):

nse\n+1 n+2 n+3 2n

(a In2 (b) In3 (¢) In(-2) (d) In4

The area bounded by the curves y = Jx,2 y+3=x
and x-axis in the 1st quadrant is

@) 9 (b) 2747 © 36 (@) 18
If sin(x +y) + cos(x + y) = log(x + ), then d% =
dx
(@ —yx (b) 0 () 1 (@ 1
T sin® x
The value of | dx, a>0if
n 1+a"
T T T
(@ 0 (b) 5 () N (d) 2
2
[ l2x—1ldx =
-3
(@) 10 (b) 6
(c) 15 (d) None of these

The area bounded by the curves y = (x + 1)2, y=(x- 1)2
and the line y =% is

2 1 1
(a) 3 (b 5 (c) 3 (d)
If £ (x) is a function such that /”(x) + f (x) = 0 and
g0 =[f()]* + [f'()]* and g(3) = 3 then g(8) =
(@ 5 (b) 0 () 3 (d) 8

1

If £(x) =min {1, x*, x’}, then
(a) fix)is not continuous V x € R

27.

28.

29.

30.

31.

32.

33.

34.

(b) fx)>0,VxeRrR
(¢) f(x)is continuous but not differentiable V x € R
(d) f(x) is not differentiable at two points

Letf: (0, =) = R be given by

e ()
f(x) = J' e (Hf ﬁ Then

1/x t
(a) f(x)is monotonically decreasing on [1, o)
(b) f(x) is monotonically decreasing on (0, 1)

(c) f(x)+f(l): 0, for all x € (0, =)
X
(d) None of these

J-dx B

er_3ex

1 x 1
L4 Zlog(et +3)+C
3¢ 9 9

x M
; fl+710g(v‘73)+c
3¢ 99
1 x
W --¥-Z8c
3().\ 9

(2)

(b)

(d) 7i‘ - llog(e" +3)+C
3¢ 9
The area of the region bounded by x> + y* — 2y -3 =0
and y=|x| +11is
(a) w2 (b)) =

) 2n  (d) 3m

The set of points where f(x) = is differentiable,

x
. I+ x|
is

(@) (=2°,0)U (0, ) (b) (oo, -1 U (-1,
() (—oo,) (d) (0,)

Angle between the tangents to the curve y =x>—5x + 6
at the points (2, 0) and (3, 0) is

(a) w2 (b) w3 (c) w6 (c) mA4
¢ Ix
The value of the integral, | —————~ dlx is
g ‘3[ Jo—x++/x
(a) 12 (b) 372 () 2 (d 1
1 Hx+l _ gx-1
The value of f —— —dxis
0 10
8 1 8 log2
2 _— Zlogs5-——2%
(a) 5 logse 10logze (b) 5 og 10
8 1 1 8
(c) + (d) -
5log5 10log2 10log2 Slog5s

Ifx™ - y" = (x+y)" ", then dy/dx is

) w (d)

@ 2 (b) il
X xy y



35.

36.

37.

38.

39.

40.

41.

If m and M are the minimum and the maximum values
1. .

of 4+5s1n2 2x—2cos” x,x€ R, then M — m is equal

to

9 15 7 1
(@) 2 (b) ”y (© 2 (d) 2

x2—1
N2 —2x? +1

\/2x4—2x2+1

dx =

Vaxt —2x? +1

(@ ————+c¢ (b)) ——5——+c¢
X X
Voxt —2x? +1 Vaxt —2x% +1
(@ FE e @ e
X X

The area (in square units) of the region bounded by the
y-axis and the curve 2x =* — 1 is

1 2
(a) 3 (b) 3 (c) 1 (d 2

2 2
If F(x) =( f(;)] +[g(;)) where //(x) = —f (x)

and g (x) =f’(x) and given that F(5) =5, then F(10) is

equal to
(a 5 (b) 10 () 0 (d) 15
e’,  0<x<l1
Let f(x)=12-¢"", 1<x<2
xX—e, 2<x<3

X
and g(x)= f f@®)dt,x €[1,3] then g(x) has
0
(a) local maxima atx =1+ In 2 and local minima at

x=e
(b) local maxima atx=1 and local minima atx= 1+1n2

(c) no local maxima (d) no local minima

B X—0
dx
=

B 3o
(b) L/S_;dx

B B+x
o+ Xx

2
(@) %(B—oo

© Z¢-0 (A d

o
For a € R (the set of all real numbers), a #—1,

. 1" +2% +...+n") 1
lim =] =—.
n—e (n+1)* " [(na+1)+(na+2)+..+(ma+n)] 60

Then a =

42.

43.

44.

45.

46.

47.

48.

-17 17
a) 7, =L b) -7, —
(a) 5 (b) >
7
(c) 5 17 (d) None of these
xP sinl x>0
f(x)= x is continuous at x = 0 but
0 , x=0

not differentiable then p lies

(@) pell, ) (b) pe(0,1]
(¢) pe (0 (d p=0

The set of all local maxima for y = cos x is

(@) {nmm:ne Z} (b) {2nm:ne Z}

(©) {%:HGZ} (d) {%:nez}

1/n
. n!
lim (

n—yee n

1s equal to

(b) l/e
(d) None of these

(@) e
() e—1
The area enclosed between the parabola y = x> —x + 2
and the line y = x + 2 in sq. units equals
(@) 8/3 (b) 1/3 (c) 2/3

d 1 2x 1 3x - X3
— <tan 7 |+ tan 3
dx 1-—x 1-3x
-1 4x —-4x3
— ftan T 2. 4"
1—6x"+x

-1

) 453

(a) (b)
l—x2 1-—x
1 1
4 -
© 1+ x2 @ 1—x2

If f(x)= je’z (t—2)(¢t —3)dt forall x € (0, ), then
0

(a) f hasalocal maximum at x =3
(b) fis decreasing on (2, 3)
(c) f has alocal minimum at x =2
(d) None of these

1, for0<r<1

Ifo(®)= { then

0, otherwise

3000 2016

Y e(t—r)e(r—2016) |di =
3000\ ' =2014



@) 2 () 1 : , .
© 0 (d) does not exist 50. If f'(x) and g(x) arle two functions with g(x)=x .
49. Area (in square units) enclosed by y=0, 2x +y=2 and and fog(x)=x" — 2 then f/(x) =
x+y=2is
(a) 3x*+3 (b) x* _Lz
(@) 12 (b) 1/4 x
© 1 (d 2 © 1+— @ 32+
X X
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