Special Practice Problems

Prepared by:

~[ JEE (Mains & Advanced) ]~
Differenttial Calculus & Integral Calculus

“We should not give up and we should not allow the problem to defeat us.”-A PJABDUL KALAM

@, Objective Questions Type I [Only one correct answer]

In each of the questions below, four choices are given of which only one is correct. You have to select the correct answer which is the

most appropriate.

. Tangents are drawn from the origin to the curve y = sin x,
then their point of contact lie on the curve

(@ x*+yi=1 ) x-y%=1
1 1
© +og=1 @ —-L1-1
y e X

. The locus of all points on the curve

- y*=4a (x +a sin(f) ) at which the tangent is parallel to
_ a

x-axis is

(a) astraight line (b) acircle

(c) aparabola (d) an ellipse

. The angle of intersection of curves y = [|sin x| +]cos x|]
and x? + y2 =5, where [.] denotes the greatest integer

function, is
(a) tan™' 2 (b) tan™! (—é—]
1
w ey
© tan”'(V2) @ tan” | 7=
. If the normal to the curve y = f(x)atx = Obe given by the

equation 3x-Yy+ 3=0, then the value of
lim X2 {f(x?) - 5f(4x?) + 4f(7x*)} s

(@ -1/5 (b) -1/4

() -1/3 (d-1/2

. The slope of the normal at the point \'\zl‘ith absE:issa x=-2
of the graph of the function fx)=|x*—|x|lis

(@ -1/6 ®) -1/3
(©1/6 (d1/3 .
. Aspherical balloon is pumped at the rate of 1.0 inc!13/ min,

the rate of increase of its radius if its radius is 15 inch is
L% i b ——1— inch/min

@ 3oz RN ® o
1 inch/mi &) —L inch/min

(2} g T @ To0r ™€

7. A ladder 20 ft long has one end on the ground and the
other end in contact with a vertical wall. The lower end
slips along the ground. If the lower end of the ladder is
16 ft away from the wall, upper end is moving A times as
fast as the lower end, then A is

(a) (b)
(d)

Wl w|—
wlw Wl

()

8. A kite is moving horizontally at a height of 151.5 m. If the

speed of the kite is 10 m/s, how fast is the string being let
out, when the kite is 250 m from the boy who is flying the
kite, the height of the boy being 1.5 m ?

(a) 4m/s (b) 8 m/s
(c) 16 m/s (d) 32m/s
9. The approximate value of square root of 25.2is
(a) 501 (b) 5.02
. (c) 5.03 (d) 5.04
10. The approximate value of (0.007)¥3 is
21 23
e, By -
@ 120 ® 150
29 31
a2 i o
© 120 @ 20
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x 2 1)_ = dy
1. Ky=In (a fbx] g 8 g;)_cyz_ i3 Bl 1o 20. If 5f(x) + 3f (;J =x+2and y = x f(x), then [?‘;L
g 2 2 is equal to
(@) (l + x] ) (_ - y) (a) 14 ) 7/8
dx : , © 1 (d) none of these
© (x%ﬂf) (d) (xa—y] 21, If2* +2Y=2""Y, thenthevalueofaatx ¥ =1is
_[ex+b dy d . (a) 0 (b) -1
12. lfy—[cx+d),then2 —7 isequal to © 1 @ 2
2 . 22. If f(x)=|x - 2| and g(x) = fof (x), then for x > 20, ¢’ (x)
(a) (ii_l] by 3% is equal to
dx? dx? (a) 2 ® 1
& 2 d2x (c) 3 (d) none of these
© 3(335] (@ BF 23. If f(x) = sin™? (sin x) + cos™ (sin x) and
g Y 0 (x) = f (f(f(x))), then ¢" (x) is equal to
13. If x” = ¢, then 2 is equal to (@1 (b) sin x
1 5 (@0 (d) none of these
(@ (1+Inx) (®) (1+Inx) 24, If f(x)=(l0og .y tan x)
(¢) Inx(1+Inx)? (d) none of these ) . % o o
i (log,,, cCOt X)™° +tan — | then f”(0) is equal
14. If——(gl] +-(—1——-—kthenklsequalto V(4= x%)
(@ 0 () 1 (@) -2 (b) 2
() 2 (d) none of these © 1 @ 0
15, fy=Q+x)A+x3)0+x*)....0+x¥), then%ar . &
e 25. Ifx+y —t—; and x*+y*=t2 +t then xydx
(@ o (b) -1 equals
(@1 (d) none of these (a) -1 (b) 0
sxel d @1 (d) none of these
16. Ifx=er*""" , then E.Y i 26. If variablels xand y areii related by the equation
Y ly .
X = | ————du, then = is equal to
(a) l (b) I'Tx k Ja +ou?) dx
1
(a) ——— () (1 +9y?)
(3] e (d) none of these J(15 9y2)
1+9y2 -
17. The derivative of sin™ [ o ZJ with respect to Clslox (1+9y?)
1+x 1/n 2 2 s
af 2x ). 27. fy"™={x+Q+ x*)},then(1 + x?) y, + xy, isequal to
tan” | = |is (@) ny (b) ny?
() n%y? (d) none of these
@ 0 (b) 1 N
© (@ 28. If f(x) = cot” { J then £ (1) is
1-x? 1+ x?
dy ) (@ -1 b1
18. If x” - y* =16, then o at(2 2)is (c) log 2 (d) -1log 2
(a) -1 ) 0 29. The solunoz{clJrI set of - f(x)>g'(x)  where
©1 () nons athikes f(x)=(1/2) 5" and g (x) = 5* + 4x log, 5is
19. If y?=P(x) is a polynomiai of degree 3, then (@) (1, ) () (0, 1)
d| sd% (c) [0, ) (d) (0, )
2 = y3 o equals 30. If f(x)=g(x)and g’(x)=~ f(x) - for al
: : xand f(2)=4= f(2), then f2 (19) + g2 (19) is
(@ P"(x)+P x () P (x)-P" (x) (a) 16 (b) 32 ;
(© P(x)-P"" (x) (d) none of these (c) 64 (d) none of these
®., Answers
PAGE#2
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1. @ 2. (@ 3. (@ 4. (@ 5. @ 6. (© 7. (@ 8. (b) 9. (b) 10. (b)
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Topics. Rollestheorem, LMVT , Increasing/Decreasing..& Maxima/Minima

@ o, Objective Questions Type I [Only one correct answer]

In each of the questions below, four choices are given of which only one is correct. You have to select the correct answer which is the

most appropriate.

. Let f and g be non-increasing and non-decreasing
functions respectively from [0,) to [0,e) and

h (x) = f(g(x)), h(0) = 0, then in [0, ), h(x) — h(1) is

(a) <0 (b) >0

() =0 (d) increasing

] Ifax2+—112cVx>0,wherea>0,b>0,then
x

(a) 27 ab?2 4c® (b) 27 ab®< 4¢3

C© ab®=¢3 (d) ab®<c®

. In [0,1], Langranges mean value theorem is NOT
applicable to

——-x x<l
(@) f(x) %
G- +2
——x|,xzZ-
2 2
sin x 0
® foo={x 7
1, x=0
(©) f(x)=x]|x|
(d) f(x)=|x]|

. If f(x)=x"1nx and £(0) =0, then the value of o for
which Rolle s theorem can be applied in [0, 1] is

(@ - ® -1
(c) 0 () 1/2
. The function f(x)= sin* x + cos* x increases, if
T 3n
(a) 0<x<-§ (-b) Z<x<?
5r 5n 3n
© 3?“:<x< - ) e

. Lety = x* e”*, then the interval in which y increases with
respect to x is

i o ® (20
% 52, 0 @ (©0,2)

A Thé function f(x) = cos [%) is decreasing in the interval.

8.

10. The function f(x) =1log, (1 + x)._. 22x
+

11.

(@) 2n+1,2n),neN (b)(n1 ,Zn}rzeN

2n+1

(c) i . d ,ne N (d) none of these
2n+2 2n+1

The set of all values of a for which the function

f(x) = (___\,a+4 s

1)x5—3x+10g5
l1-a

decreases for all real x is

(@) (oo, o0) (b) [— 4, #]

© (—3, 5- —J?—) U (2,) (d)[1, =)

U (1, )

On which of the following intervals is the function
x'% 4 sin x — 1 decreasing ?

(a) (0, n/2) M) (0, 1)
o %,1\: (d) None of these

is increasing on
x

(a) (0, ) (b) (-, 0)
(€) (= oo, 00) (d) none of these

The length of longest interval in which Rolle’s theorem can
be applied for the function

fO)=|x*-a?|, (@a>0)is
®) 4d?
d) a

(a) 2a

(©) a2
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12.

13.

14,

15.

16.

17.

18.

The ‘\ points of

B éxtremum of the function
F (x) =~L eﬁ,tz/z (1 -t2)dt are

(@ £1 ‘ 0

© +1/2 83 +2

A function f such that F@)=f"@= Oand f has a

local maximum of -17 at 2 is
(a) (x-2)*

L — 2n4
© —17 — (x 2% () 3-(x-2)

(d) none of these

The difference between the greatest and the least value of
the function

fG)= [ €2+t 1) dt on [2, 3] is

(a) 37/6 (b) 47/6

(c) 57/6 (d) 59/6

Let f(x)=a - (x - 3)%°, then maxima of f(x)is
(@ 3 ) a-3

© a (d) none of these

Let f(x) be a differential function for all x, if
fQ)=-2and f’(x) 2 2 for all x in [1, 6], then minimum

value of f(6) is equal to
(@ 2 (®) 4
© 6 d 8

The point in the interval [0, 2], where f(x) = * sin xhas
maximum slope is

T 1
)] 2 (b) E
© = (d) none of these
Let f(x)= | x® + x? + 3x + sin x| (3+ sin%],x;e 0,

0 ,x=0

then number of points (where f(x) attains its minimum

23

24

25

26

27

28

. The function

feo=[" @2e-De- 2’ +3@ -1 (-2 dt

attains its maximum at x is e_qual to
(@1 ) 2
(0 3 (d) 4

. Assuming that the petrol burnt in a motor boat varies as

the cube of its velocity, the most economical speed, when
going against a current of ¢ km/h is i
(@) (3¢/2) km/h (b) (3¢/4) km/h
(¢) (5¢/2)km/h (d) (¢/2) km/h

. N Characters of information are held on magnetic tape, in
batches of x characters each, the batch processing time is
o + fx? seconds, o and p are constants. The optical value

of x for fast processing is
o
() =

B

o
() J%

o B
o
)

. The minimum value of the function defined by
f(x) =maximum{x, x +1, 2— x} 1is
0 &
@ (b) 5
3
1 d) =
(0 , ‘ @ 5
. On[1, e], the least and greatest values of f(x) = x?In x is
@ el ) 1Le
(©) 0,e2 (d) none of these

. The minimum value of (1 +

@1
(© (1+2v%)?

=) (1 o)t
- 1+ is
sin" o cos" o

) 2

(d) none of these

value) is 29. The fuel charges for running a train are proportional to the
(a) 1 (b) 2 square of the speed generated in mile/h and costs Rs
(© 3 (d) infinite many 48 per h at 16 miles/h. The most economical speed if the
19. If f(x)=alog,|x|+bx*+x has extremum at fixed charges ie, salaries etc amount to Rs 300 per h
x=1 and x=3 tilen (@ 10 m}]ﬂ/h {b) 20 mile/h
(a; a=- 3/; I; =-1/8 ) a= 3/4b=-1/8 () 30 m.lle/h (d) 40 mile/h
) a=-3/ 4: b=1/8 (d) none of these 30. '_The maximum area o:f the rectangle that can be inscribed
20. Let f(x)=1+2x2+22x* +....+ 21° x20 Then f (x) has 1(1;)3 ;ligle of radius r is b
(a) more than one minimum (b) exactly one minimum 2
(c) atleast one maximum (d) none of the above © = @272
. -1 2 1
sinoa+x5,0<x<
21. Let f(x)= {2 , o
f(x) can have a minimum at x = 1is the value of o is
(b) -1
% (l) (d) none of 'these_ :
22. i iable function f(x) has a relative minimum at
’ le{)fetrl?:: il]:;: function y = f(x)+ax+b has a relative
minimum at x = O for '
(a) allgandallb (b) allbifa=0
(c) allb>0 (d) alla>0
@®. Answers
Objective Questions Type | [Only one correct answer]
1L © 2@ 3@ 4@ 50 6@ 7@ 8 @® 9% @ 10 @
1. @ 12 @ 13. © 14 @ 15 (@ 16. (d 170 ® 18 (@ 19 @ 20. )
‘21, (d) 22. (b) 23. (a) 24. (a) 25. (o) 26. (d) 27. (0 28. (0 29. (d) 30. (d)
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Topics. Indefinite Integral
&
Definite Integral

@2, Objective Questions Type I [Only one correct answer]

In each of the questions below, four choices are given of which only one is correct. You have to select the correct answer which is the
most appropriate.

1 (x*-1) dx s equal to 5. [|In x| dx equals (0< x<1)
3\/(2x —2x% +1) (@ x+x|Inx|+c ®) x|Inx|-x+c
—|Inx|+c
(2x* —2x2+1 [(ox* — 2x2 (@ x+|lnx|+c (d x-|
(a) '\/ T ) ¢ () (2x xax +1) - 6. j(x—“C1x2+HC2x3—“C3x4+...—”Cux12)dxequals .
12, 11 13 12
2 _2 1 24_ 2 (l—x) _(1_x) (1_x) _(l_x) 4
y e’ e Tay e 2 B T e® T 2 *°
X . 2x & (1=t Q- x)12 . (1-x)2 - X)L ‘e
2. The integral j—represents the function 11 12 12 13
‘ («/—;+ 3@]

7. J,/(x —3) {sin”* (In x) + cos™! (In x)} dx equals

(a) 6{%/?—¥;+1n|1+§/3_€|}+c () g_(x_,3)3/2+c () 0
3 6 6
®) 3¥x - 69x+6In |1+g/; | +e ‘ (c) does not exist (d) none of these
(9] 33\/;+6Q/;+61n|1+x/;1+c d b 9008 % o ”
) 6¥x2 —3¥x+6In1+¥x|+c -J——(2+3msx)2 is equal to
| 0 x2—sinx cosx-—2 (a)( sin x )+c (b)[ 2 cos x )+c
3. Given f(x)=|sinx—x’ 0 1-2x |, then 2+ 3 cos x 2+ 3sin x
| 2—cosx 2x -1 0 © _2cosx |, . ) 2sinx .,
f(x) dx is equal to 2+3cosx 2+3sinx
x)dxise
‘[ 5 ? 9. _[sec‘” % cosec'*% d6 is equal to
X _x?sinx+sin2x+c
(@) < x? sin x @ % (tan 859 4 ¢ b) —%(tan )~ +¢
3 .
X O wom _
(b) = gin x —cos2x +¢ © %(tane)‘9’5+c @ —-g(tane)‘9/5+c
3 -~
X 2 ; ;
2 _x?cosx-cos2x+¢ 5 e
(©) 3 10. If_[ (J;;) dx = hln( ]+c,thena+lis :
(@ none of the above (Wx) + x° 11
4. Letx?+1znm,neN, then (a) =2 ®>2
2sin (¢ + D =sin 2 D gy ‘ ()5l - @ =1
jx 251n(xz+1)+5i“{2x2+1} 11. j]xllnlxldxequals(x:tO)
| 1:.% x x>
e +1 +C 2 e
(a) 111||-15 sec (x* +1)}+¢ & lnlsec{zcx )} (@ 5 In|x| 4 +c
1 2 d) In|sec(x*+1|+c¢ (b) lx|xllnx+lx|x{+c
(© =In|sec(x +D|+c @ 2 4
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12.

13.

14.

15.

16.

17.

18.

2 2
X x
¢) - —1 ..
(c) > n|x| 4+c

(@ 3 xlx|In]x|- 2 xx| +¢

If a particle is moving with velocity v(t) = cos nit along a
straight line such that att = 0, s = 4 ts position function is
given by

1
(a) Ecosnt+2 (b)~lsin1ct+4
T

[
(9] - sin tt + 4 (d) none of these

Let f(x) be a function such that,
f(0)= f(0)=0, f**(x) = sec*x + 4, then the function is

(a) In|(sin x)|+%tan3x+x

() =

11'll(secx)|+%ta:r1 x + 2x?

2

(© 1n|cosx|+lc052x+x_
6 5

(d) none of the above

f (2x'? + 5x%)

C o dx is equal to
x° + x +

(a) x? + 2x
(x®+x3+1)°?
10
(b) w +c

2(x% + x2 +1)2
(© In[x®+x®+1]+@2x +5x*) + ¢
(d) none of the above
Ifff(x) cos x dx =%{f(x)}2 + ¢, then f(x)is
(a) x+c (b) sin x+c
(c) cosx+c @ c

J'(sin2x—coszx)dx=—j?sin(2x—a)+b
5n 5n

=2 =-——,beR
(@ a 4,beR (b) a 2

(c) a= %, beR (d) none of these

18 : g (a®-x%) .
The primitive function of the function f(x) = S
x
z 1.2 2 2.3/2
a’-x (a® - x%)
@ c+ 3ax? B 2a°x?
2 2432
(c) c- (@ —a) (d) none of these
3a?x®

1
3+5sinx+3cosx
graph passes through the point (0, 0) is

(a) —;—(In 1- —g— tan (x/2) D

, whose

The antiderivative of f(x)=

1+ —g- tan (x/2) D

®) %(ln

19.

20.

21.

22,

23.

24.

25.

26.

1+ -g cot (x/2) D

1
(c) '5— (111

(d) none of the above

Ix"(l +In| x|) dx is equal to

(@ x“In|x|+c ) " +c

(€ X +c¢ (d) none of these
If J'cos4x‘dx=Ax+Bsin 2x +C sin 4x + D,
{A, B,C} equals

then

3°1 4 311
(){8324} (b){"éiﬁ}
1 13 131
e [ 0 P
e {32"4’8} (){4 8’ 3}
1 .
sz(x"’ T dx is equal to

1\ -
(a) (1+—4) +c b (x*+ 1) +c
. X

1 1/4 1 1/4 .
(c)( ——;) +c (d)—(1+—4) +c
X

Let the equation of a curve passing through the point (0, 1)
be given by y = j x2-¢** dx. i the equation of the curve

is written in the form x = f(y), then f(y)is

1n |3 —2 2 33y[

(a) (b) 3In

3y-2
(9] 13/1n ] ‘

X

(d) none of these

xe .

—— _ dxisequal to
I 1+ x)? i :

X
(a) +c ) e (x+1+c¢
x x
- +c (d) +c

2 (x +1)? 1+ x?
If the derivative of f(x) w.r.t. x is Q_/_%M then
f(x) is a periodic function with period
(a) n/2 (b)) nt
(0 2m (d) not defined

J x~23(1+ x?)75dx is equal to
® 30+ x‘W)-m +c
(d) none of these

(a) 3(1+ xV2y V3 e
© 3A+x>¥3 ;¢
,[ cos4x—1

——————dxisequal to
cot x —tan x

: 1 :
(a)——;-cos4x+c (b) —Zcos4x+c

(o) - % sin 2x + ¢ (d) none of these
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27, If f(x) = lim
n— oo

28.

29.

x"—x"
i)
x" 4+ x"

jxf(x) In (x + /(1 + x2)) At
Ja+x)
(a) In (x+\f(1+ ) =-x+c

b) lz{x2 In (x + -\/(1 +x))-x +¢

() xIn(x+ 1}(1 +x2)-In(x+ \f(l +x))+c¢

(d) none of the above
The value of the integral _[

x>1, then

——————.neNis
x" (1 + xMvr’

1
1 1Y n
(a) (1—n)(1+—x_") +c
1 1V
(b)(1+n)(1_-x_”) e
1
1 1Y n
©-is(1-5) e
1

g
@ - —= (1+i) LY
(1+n) x"

3 5

cos® x+cos’x , .
sin“ x + sin” x

(a) sin x — 6 tan"*(sin x) + ¢

.

The value of the integral j

(b) sin x — 2 (sin Ol +c
(¢) sin x —2(sin x)! - 6tan (sin x) + ¢
(d) sin x — 2 (sin xX)1+5 tan"}(sin x) + ¢

. 1
30. If jf(x) sin x cos x dx = 25— ) In f(x)+c, then
f(x)is equal to _
@ 1 ®) :

- 31

a2 sin? x + b2 cos? x a?sin? x — b2 cos® x

1

(d) none of these
a? cos® x + b2 sin? x

(c)

. if I" means In In In.... x, the In being repeated r times, then
[{x 1) P B(a).... I"(x)} ~tdx is equal to

Zr+ 1(X)
r+1

(d) none of these

(@ Ir'*(x)+c ®)

+C

© I'(x)+c
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32.

33.

" 34,

35.

36.

37.

38.

39.

41.

42.

2n dx i
The value of .[o Y is
(a) m ®) 0
(eliax d) n/2

n/4 . .
.[o sin x d (x —[x]) is equal to (where [] denotes the

greatest integer function)

(a) 1/2 ) 1--L
(b) 1 75
©1 (d) none of these
The value of the integral I = J’ . —M dx is
3 (x2-1)
(@ o (b) 2/3
(c) 4/3 (d) none of these

3
1 = Jon f(cos® x) dxand I, = I: f(cos? x) dx, then

() =51, (d) none of these

Ifl = ‘[501: 4 (1 — cos 2x) dx, then the value of I is

(a) 502 (b) 10042
(0 25\/5 (d) none of these

Let £(x)be an odd function in the interval [— % %] witha

period T. Then F(x) = j: f(t)dtis

(a) periodic with period T
(b) non periodic

(c) periodic with period 2T
(d) periodic with period aT

10
If [1° f0) de = 5, then T [ ftk—1+ 2 dxis

(b) 10

(a) 50
(d) none of these

(05

The value of the integral ”02:: [2 sin x] dx| is ([] denotes

the greatest integer function)
(@n
(©) 3n

() 2n
(d) 4n

1 .
. Let f(x)= minimum (le,l—lxl,z), V x€R, then the

value of J'_l} f(x) dx is equal to

1 i
@ 32 8
(© 2 (d) none of these
32
Ifj 2l cosec'®! (x - 1) dx = k, then the value of k is
172 x x
(@1 ) 172
@0 (d) 1/101

If'[:e"‘zdx=3/2—gandj:e'“2dx, a>0is

43.

45.

46.

47.

48.

49,

50

51.

. Value of I:

Jx Jr
(@ = (b) 5
1 |n
(©) 2{’5 @ 2y
If_[;ff"2 (x — ) dx = 0, then
(a) 1<a<2 (b) a<0
(c) O<a<1 (d a=0

If [x] denotes the greatest integer less than or equal to x,
then j “ [—2—] dx is equal to

0 | & |
(b) e*

(a) log, 2
@ 2
e

o0
If [feyde = x + | It £(¢) dt, then the value of Fis

() 172 (b) O
@1 ) -1/2
3n/4 X :
_The value of I g T s dx is equal to
(@ (W2-1= (b) (V2 +1)n
(©) =n (d) none of these

Let f be a positive function. If
k
L=[_, xfx-x}dx,

L=[f AxQ-x}de

where 2k — 1> 0, then I, : I, is equal to
@ 2:1 ®) k:1
() 1:2 d1:1

n n
Let f(x):%ao+_21aicos(fx) + Z bysin(jx), then
i= j=

I_In f(x) cos kx dx is equal to

() b

(d) b,
X
3

The value of the definite integral I; (——ixl-g)-
x° +

interval [q, bl. Then smallest such interval is

1

1
(C) [O: 2_7']

75
— s
JaA+x%)

(a) lessthan 1
(c) lies between 3 and 4

Suppose for every integer n, _[;H ' f(x) dx = n? the value

(a) aq
(c) na,

lies in the

(d) none of these .

(b) greater than 2
(d) none of these

of [* flx) dxis
(a) 16 (b) 14
(c) 19 (d) none of these
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si 2 2
52. The value of jom * sin”IVE dr + L:os ¥ cos It dt is

53.

54,

55.

' 56.

57.

58.

59.

60.

61.

(@) n/2 M1
(c) n/4 (d) none of these
IfI = J'l cos (2 cot™? (1 = x]} dx, then
0 1+ x
1 1

a) I>— = e,
(a) > (b) I 5

(© O0<I< % (d) none of these
The value of j: [x2 = 1] dx, where [ x] denotes the greatest

integer function, is given by

(@ 3-+3-+2 d 2
@1 (d) none of these
Lei J-;c [bt cos 4t — a sin 4t) g = asin 4x

5 ,thenaand b
t
are given by

(a) a=1/4b=1 ®) a=2,b=2
() a=-1b=4 . (d) a=2b=4

If f(x)=cosx—j‘;r (x—t) f(t)dt, then f’’'(x)+ f(x)
equals

(a) —cosx M) 0

(© J:(x—t)f(t) dt (d -j;x(x_t)f(t) dt

Let f(x)=max {x +|x|, x = [x]}, where [x] denotes the
greatest integer < x. Theri j_z f(x) dx is equal to

(@ 3 (b) 2
1 (d) none of these

2 sin® x

S % dx, where [x] denotes the

The value of J_z /m /2] where [x]
greatest integer < X, is
(@1 () O
(c) 4-sin4 (d) none of these
The_value of j_ll max{2-x,2 1+ x} dxis
(a) 4 (b) 9/2
(© 2 (d) none of these

Let f(x) be a function satisfying f’ (x)= f(x) with
£(0)=1and g be the function satisfying f(x) + g(x)=x*

the value of the integral j; F(x) g(x) dxis
@ (=7 ®) 32
© -;— (e-3) (d) none of these

3
The value of j: ( )E.oa, cos3-7 x sin” x) dx depends on

(b) g, and a,
(d) ¢ and a3

(a) apand a,
(c) apand ay

62.

63. If

65.

66.

67.

68.

69.

Let f : R — R such that f(x +2y) = f(X) + f(2y) + 45
Vx,yeR and  f'(0)=0 IfIl=_[;f(x)dx,
I,=[° flx)dxandI; = 2, £ dx, then |

®) L>I,>13°
@) L<I<Iy

(a) 11512>I3

(c) I =1,<I;

[ X — dx=6 then
a x"4+(16-x)"

(a) a=4,b=12,neR
(© a=-4,b=20,neR

(b) a=2,b=14neR
(d) a=2,b=8neR

. If f(x) and g(x) are continuous functions, then

x2
f (7] (fC0) - f(-x)
In (1/4) Fels

InA xz‘
g(;) (g(x)+g(-x))
(a) depend on A (b) a non-zero constant
(c) zero (d) none of these
The value ofJ : 12-1L2_cc££ dxis
0 (2+cosx)?
1
— 2
(@ 5 ()
(4] -;: (d) none of these
fos el of [P e sin? x dei
ST '[0 sin®" x + cos®" x -
n2 n?
(a) 2 ®) 7
() n? (d) 2n®

Corlsider1 the integrals

1 _2
_ —X 2 - —X 2
Il'-[oe cos xdx,Iz‘—J'oe cos” x dx,

1
I3 =Jloe"‘2dx and I, =I;e"‘2’2dx

let I be the greatest integral among I, I, I, I4, then

(@ I=1 ) I1=1,
©@I=1I, @dI1=1,
%2 (si -1 2
If f(x)=J2 £S—IEV—;Lt_)—cit, then the value of
1= xS (P - 2f (%) atx=-j_§is
(A 2-m ) 3+=
() 4-m (d) none of these
If for x#0, af(x)+bf(—31;]=%—5, where a#b, then
' jlz xf(x) dx is equal to
b-9a b-9%a
(a) S (b)) (b) 5@ - b9
b-9a _
© m (d) none of these
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-70.

71.

72.

73.

74.

75.

76.

77.

78.

Let f and g be two contmuous functions. Then
j LG+ F=xD} {g(x) - g(-x)} dx is equal to

@ =

(b) 1
(-1 (@ o
Let f(x) be a continuous function such that

fla—x)+ f(x)=0forall xe [0, a],

a dx 1
then I 017 SO is equal to

@ a (O
2
© f@ e % (@)
The equation
J-um (a|sin s b sin x +c) b
~miA 1+ cos x g

where q, b, c are constants, gives a relation between

(a) a, band ¢ (b) aandc

(c) aand b (d bandc

The value of j;eﬂ ,3| sin x| dx is

(a) 17/2 (b) 19/2

(0 21/2 (d) none of these
The value of I 1000 x - 1x1 gy is

([] denotes the greatest integer function)
(a) 1000e (b) 1000 (e - 1)
(c) 1001 (e-1) (d) none of these

If f***(x) = kin[O0, a], then
2 a
[ G dx~ {xf(x) —E Tl = f”(x)}

(b) ka*/24
(d) none of these

(a) -ka*/12

(c) —ka*/24

The value of‘[ * [+/x 1 dx, ([] denotes the greatest integer

function), n € N is

(a) {_’i’ﬁ_ll} (b) %n (n-1)(4n+1)
2

ne+1)(n+2)

() zn? @ =
/n

tim ) equals

n—p oo n (b) e—l

Eg : (d) none of these

If[.] stands for the greatest integer function, the value of
10 [x?]dx

j 4 [x?-28x+ 196] + [x*]

@ o0

(c 3

is

M1

(d) none of these

" 80.

81.

82.

83.

84.

85.

86.

87.

88.

J-smsm"lﬁ cos(cos x) S leahal to

CosCcos T O sm(sm x)

(@1 () 0

©B-a (d) none of these

If na=1 always and n— e, then the value of
{1+ (ra)®}¥" is ;

(@1 () e* ’2“

(C) eu2/24 (d) e-n /12

The value of _[ 1000 tan! x] dx is

(where [] denotes the greatest integer function)

(a) 100 (b) 100-tan™'1

(¢) 100-tan1 (d) none of these

If f(x) satisfies the requirements of Rolle’s theorem in
[1, 2] and f’ (x)is continuous in[1, 2], then j f/(x)dx is

equal to
(@ 0 (b) 1
(© 3 d) -1

The wvalue of j_zz min (x =[x], - x-[-xdx is ( []

denotes the greatest integer function)

(@ o0 M1
(c) 2 (d) none of these
The value of Ij[xz— x + 1] dx, (where [] denotes the
greatest integer function) is given by
(@ 5= J— ®) 6—2J§
P J_ 8—+5
© > @ >
k| ok k
The value of lim (1 ot :H s )is
n— oo n
1 1
(a) —_—
2 ®) k+1
(©) k+ 3 (d o

The value of the integral j; |In x| dx is
e
(a) 1_; 1/e ® 2(1-Ve)
@ e -1 ((s)] none of these
f(x) is continuous periodic function with period T, then
the integral I = I“T f) dxis
a

(b) equal to 3a
(d) none of these

lu'nl 2 ln(1+ )equals

RN r=n+l
27 27
@ () o
(d) none of these

(© In (i)
e

(a) equalto2a
(©) independent ofa
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89. Given that n is odd and m is even integer. The value of
I cos mx sin nx dx is

a_l ahl
K/%3n . a+k ¢
n

5. li is equal t
(@) 22m 2 () 2n - kgi n®*! =5 4
2T - m? () 1 (b) 2
© — n2 (d) none of these (3 (d) none of these
n®—m 96. Let f(x)=min ({x}, {-x})V xeR where {x} denote
3a/4
90. ja,/4 Jx fxisiequdl o the fractional part of x, thenj 100 J ) dx is equal to
Jla-x)+x | (a) 50 (b) 100
(a) % ®) a (c) 200 e (d) none of these
3 1 2x) dxi
(& —a (@) none of these 97. The val;ie of J (1 + cos 2x) Jl_s
2 TX s (a) 50v2 (b) 100v2
91. The value ofj0 %cos (—é—)l dx is (© 150v2 (d) 200V2
(a) 2n ) n/2 98, The value of _[ (tan" x + tan" "2 x) d (x - [x]),
) i 1 @) e (where [-] denotes the greatest mteger function) is
92. If 7 (x) = f(x) + . f(x) dx and given f(0) = 1, then f(x) @ L &
is equal to ”2_ 1 n+l
e l+e (© (d) none of these
(a) e 1-e n-1
& .’fie +(;:ZJ 99. If [ f(x)dx=4 and [ 3= £ dx=7, the value of
5 -[ 2_1 f(x)dxis
i (@ 2 () -3
96X (c) -5 (d) none of these
d) 2 X rx -z X _z2/4
( 3_e 100.If11=joe e ‘dzandIz=J‘oe dz, then
(a) I, = €I, ®) I, =1,
_ X2
@ i M) 21n (@ +1) () I;=¢* "I, (d) none of these
(© 3lna , (d) none of these 101. If z = x + 3i, then the value of I [arg :'dx (where
94. The value of j " [2sin x] dx, (where [] represents the i .
. g . [1denotes the greatest integer function and = =-1,is
greatest integer function) is &) 5 8 5J—
(a) “’SBE ®) -m © V6 (d) none of these
() % (d) —2r
3
®o Answers
Objective Questions Type | [Only one correct answer]

1. (@ 2. (b) 3. (@ 4. (b) 5. (a) 6. (b) 7. (0 8. (a) | 9. (b) 10. (b)
11. (@ 12. @ 13. (» 14. ) 15 (b) 16. () 17. (© 18 (b 19. (© 20 (b)
21, (d) . 22. (d 23. (@ 24 (b) 25. (b 26. (d 27. (& 28. (@ 29. (@ 30. (@
31. (a) 382. (@ 33. (b) 34. (@ 35. (d 36. (b) 37. (a 38. (&) 39. (a) 40. (b)
41. () 42. () 43. () 44. (@ 45. (@) 46. (a9 47. (& 48. (0 49. (@ 50. (2
51. (¢ 52. () 53. (b) 54. (a) 55. (@ 56. (@ 57. (d) 58. (b) 59. (b) 60. (d)
61. () 62. () 63. (b)) 64. (c) 65. () 66. () 67. (d 68. (d 69. (d 70. (d
7. () 72. (b) 73. (© 74. (b)) 75. () 76. (b) 77. (b) 78 () 79. (& 80. (©
81. (o) 82. (a) 83. (b) 84. (a) 85. (b) 86. (b) 87. (o 88. (a) 89. (b 90. (d)

1::-' (d) 92. (b) 93. (d) 94. (a) 95. (a) 96. (a) 97. (d) 98. (a) 99. (o) 100. (d)

. (d ' .
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@0, Objective Questions Type I [Only one correct answer]

7.

. The area bounded by y =

Topic: AreaUnder Curve

In each of the questions below, four choices are given of which only one is correct. You have to select the correct answer which is the

most appropriate.

The area bounded by the curve f(x)= x + sin x and its
inverse between the ordinates x =0to x =2n is

(a) 4 sq unit ~ (b) 8 sq unit
(c) 4m sq unit (d) 8r sq unit
" sin x

, x-axis and the ordinates

x=0,x="1is
4
T
(b) <—
4

14 n/4 tan x
s d
(c)>4 ()<J(J = dx

. Area of the region bounded by [x]® =[y]? if xe[1, 5],

where [.] denotes the greatest integer function, is
(a) 4 squnit (b) 8 sq unit
(c) 5 squnit (d) 10 sq unit

. If A, is the area bounded by y = (1 - x%)" and coordinate

axes, n € N, then

(a) An=An-1 (b) Ay <Ap,
© A, > A, d A, =24,
The area bounded by min (] x|,|y|) = 2and
max (| x|,| y|) = 4is

(a) 8 squnit (b) 16 sq unit

(c) 24 sq unit (d) 32 sq unit
Let f(x) = 24/x and g(x) = 2y/(1 - x) be two functions and

let f,(x)=max{f(t), 0st<x,0<x<1} and

g,(x)=min{g(t),0st< x, 0<x<1} Then the area

bounded by £;(x)<0,g;(x)s0 and x-axis is
) . sq unit
T 3y2

(a) . sq unit

32
© 71_2_ sq unit @ ﬁf sq unit

Area bounded by the curve y = ,ﬁsin [x]+ [sin.x]), where
[.] denotes the greatest integer function, lines x =1 and

x=g-and the x-axis is

10.

11.

12.

-b>1, then f(x)is

(a) (g - 1) sq unit (b) fsinl (g - 1) sq unit
(c) Vcosl (g - 1) squnit (d) E (g - 1) éq unit

. The area bounded by the curves y =sin™'|sinx| and

y =(sin? | sin x|)? 0< x<2nis

3 3 2
T 4 g T 4 4 :
4 t R t
(a) (3 +3)squm (b) (6 5 3quum
(© ﬁ—ﬂ sq unit (d) n—2—£+i squnit-
2 3 9 6 4 3

. Area enclosed by the curve

[x+y-1+[2x+y -1 =1is

(a) 2squnit . (b) 3 sq unit

(c) 6sq unit (d) 7 sq unit

Area of the region bounded by the curves y|y |+ x| x|=1

and y =|x|is _

(a) X sq unit (b) E sq unit
8 4

(c) % sq unit (d) = sq unit

The area between the curve y = 2x* - x?, the x-axis and .
the ordinates of two minima of the curve is
o . 9 :
—— $q unit —— sq unit
(@) 120 q. ®) 120 e

11 :
¢) —— sq unit
© 55 7

The area bounded by the x-axis, the curve y = f(x)and the
lines x =1 and x=b is equal to (y(b+1) - v2) for all

() J(x+1)
\}(1 +x2)

13 :
d) — sq unit
()120 q

@ Jx-D
(©) \}(xz +1)
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

®. Answers

The area of the region bounded by 1- y%=| x| and
|x|+|y|=1is

(a) 1/3 squnit (b) 2/3 sq unit

(c} 4/3 sq unit (d) 1squnit

Area bounded by the curve y = (x - 1)(x - 2)(x - 3)and
x-axis lying between the ordinates x = 0 and x = 3 is equal
to :

9 . 3 11

(a) = sq unit ; b) — it
4 q ®) 2 5q uni
13 ; 15

(¢) == sq unit d) — it
2 q uni (d) q sq uni

The area of the figure bounded by the curves y =|x - 1|
and y = 3-|x|is

(a)- 2 sq unit (b) 3 sq unit

(c) 4 sq unit - (d) 1 sq unit

Area bounded by the curve y = x sin x and x-axis between
x=0and x=2nis

(a) 2m sq unit (b) 3m sq unit

(c) 4m squnit (d) 5m sq unit

Let f(x)=min{x+1, J(1 - x)}, then area bounded by
f(x) and x-axis is

(a) % sq unit l. ®) g sq unit
7 ; 11 :
¢) — sq unit d) — sq unit
@ 6 q @ 6 q
The area bounded by the graph y =|[x - 3]|, the x-axis

and the lines x = -2 and x = 3 is ([.] denotes the greatest
integer function)

(a) 7 squnit (b) 15 squnit

{c) 21 sq unit (d) 28 sq unit

The value of ¢ for which the area of the figure bounded by

the curve y = 8x2 — x°, the straight lines x=1and x=c

and the x-axis is equal to —13—6 is

(a) 2 (b) V8-+17

© 3 (d -1
2

Area bounded by the curves y = [_GXTI + 2], y=x-1and

x =0 above x-axis is ([.] denotes the greatest integer
function)

(a) 2 sq unit (b) 3 sq unit

(c) 4 sq unit (d) none of these

The slope of the tangent to a curve y = f(x) at (x, f(x))is
2x + 1. If the curve passes through the point (1, 2), then the
area of the region bounded by the curve, the x-axis and the
line x=1is 6

(a) % sq unit (b) c sq unit

(© % sq unit (d) 65sq unit

The area of the region bounded by the curve
a*y? = (2a - x) x° is to that of the circle whose radius is q,

is given by the ratio

23.

24,

25.

26.

27.

28.

29,

30.

31.

(a) 4:5 (b) 5:8

(© 2:3 d 3:2

The area bounded by y = xe! and lines|x|=1, y = 0is
(a) 4 squnit (b) 6 sq unit

(c) 1 sq unit (d) 2 sq unit

The area of the figure bounded by
f(x) = sin x, g(x) = cos x in the first quadrant is

(@) 2(~v2 - 1) sq unit (b) (/3 + 1) sq unit

(¢) 2(+/3 - 1) sq unit (d) none of these

The area of the figure bounded by two branches of the
curve (y — x)? = x° and the straight line x =1 is

(a) i sq unit 1) 4 sq unit
3 5
(© % sq unit (d) 3squnit

If the area bounded by the x-axis, the curve y = f(x) and
the lines x = ¢ and x = d is independent of d, Vd>c (cisa
constant), then fis

(a) the identity function

(b) the zero function

(c) a non-zero constant function
(d) none of the above

The area bounded by the curves y =| x|-1and y = —|x|+1
is ]

(a) 1 squnit (b) 2 sq unit

© 2v2 $q unit @ 442 sq unit

The area bounded by y = x%, y =[x + 1], 0< x < 1and the
y-axis is ([.] denotes the greatest integer function)

(a) 1/3 sq unit (b) 2/3 sq unit

(¢) 1sq unit (d) 7/3 sq unit

Let f(x) be a continuous function such that the area
bounded by the curve y = f(x), the x-axis and the two

. N I A T
ordinates x=0 and x=a is —+-—sma+§cosa sq

unit, then f (g) is
1 I -
a) = =+ =
(@ 5 fb)- s T3
() A ; L (d) none of these

The area bounded by the curve y = x* - 2x3 + x? + 3, the

axis of abscissas and two ordinates corresponding to the
points of minimum of the function y (x) is

(a) % sq unit ®) % sq unit
(© % sq unit (d) none of these

The area bounded by the curves

y=Inx,y =In|x|,y =|In x| and y =|In| x| is
(a) 5squnit (b) 2 sq unit

(c) 4 sq unit (d) none of these

Objective Questions Type I [Only one correct answer]

1. (b 2. () 3. (b 4. (b) 5. (b)
11. (@ 12. @ 13. (b 14. (b 15. (0
21. (a) 22. (b) 23. (d 24. (2 25. (b)

31. (o

6. (d) 7. (b) 8. (b) 9. (a) 10. (b)

16. (© 17. (© 18. (b) 19. (d 20. (0
26. (b) 27. (b) 28. (b) 29. (a) 30. (d)
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Topic: Differential Equation

@®¢, Objective Questions Type I [Only one correct answer]

In each of the questions below, four choices are given of which only one is correct. You have to select the correct answer which is the

- most appropriate.

. The order of the differential equation whose general
solution is given by y = (¢; + ¢;) cos(x +¢c3) — ¢y - €75,
where ¢, ¢,, 3, ¢,, and cg are arbitrary constants, is

(@ 2 (b) 3
© 4 (d 5
L If y=c, e +cpe¥ +ce™ satisfies the differential
&y dy L dy a+b3+c3,
equatlonﬁ +a 2 +b= ™ +cy =0, thenTls
equal to
1 1
(@) _Z (b) - 5
1
0 d) =
© (D =

. The order and degree of the differential equation whose
general solution is given by

2 2
y . (d_y) £ m(d Y J respectively are

dx? \dx
@ 2,1 (b) 2,50
(c) 50,2 (d) none of these

. The degree and order of the differential equation of all
~ parabolas, whose axis is x-axis are respectively

(@ 1,2 ® 2,1
(© 3,2 @ 2,3
Solution of the differential equation — &y _y&-ylny)
dx x(xInx-y)
@ xInx+ylny . o) xlnx-ylny .
W Xy
ey 08 g @ Bx_lny_
y x y

(where c is arbitrary constant)

. The solution = of the - -differential ' equation
{y @+ x 1) +sin yydx+(x+Inx+ xcosy)dy = Ois

(@ x+ylnx+ysinx=c

. Solution of

. Solution of (E-'-y—_l) _d_'Y_ = (M

() xy+ylnx+xsiny=c

() y+xInx+xsiny=c

d) xy+xInx+ysiny=c

(where c is arbitrary constant ) _

differential equation
(x cos x — sin x) dx = % sin xdy is

(a) sinx=In|xy|+c b) In|S0X

=y +c

sin x

(@

=i¢ (d) none of these

(where c is arbitrary constant)

}given thaty =1

x+y-2)dx

whenx=1is

xX+y+2

(@ In (x_};)z_z =2(x+y)
® In ("“’2)2‘2 =2(x-y)
© In ("‘3’2)2+2 —2(x+y)
@ -.1n(x—+3;lz,+—2 =2(x-y)

. The solution of y°x + y — x%=0is

5 4 5
(a)%+y—4=c (b) —+—=C
4x Sy
4 5 5 4
@L-+L -¢ . e il
4  5x° @ 5+4_y4 c

(where ¢ is arbitrary constant)

PAGE#14



10. The solution of the equation

dy

Ex—+x(x+y)=x3(x+y)3-1is

(a) =x2+1+ce (b 1. .2 x
(x+y)? )(x+y) x*+1+ce

() = e 1% e (@) L A x2
ety ) ()} ) x*+1+ce

(where c is arbitrary constant)
Solution of the differential equation

1 y? 2 1
i dx + s =0i
{x (x- y)z} '{(x -y)? y} A

11.

( mi'+ ¥ In| g+ —2 =
2 )y (x-y) ¢ b | |+(x_y) ¢
X ey ) -9 e

© -7 ce (d) = ce

(where c is arbitrary constant)

12. The real value of n for which the substitution y =u" will

transform the differential equation 2x*y %— +y*=4x°

into a homogeneous equation is

(@ 172 1

(c) 372 (d) 2

The equation of the curve in which the portion of y-axis
cut off between the origin and the tangent varies as the
cube of the abscissa of the point of contact is

13.

3 2
(a)y:-’%-ux (b)y:-l‘ziu
Tkx® kx® cx?
) y=——+=+cx d) y=—+—
@y e @y 3 >

( k is constant of proportionality)

(where c is arbitrary constant )

The equation of the curve for which the square of the

ordinate is twice the rectangle contained by the abscissa

and the intercept of the normal on x -axis and passing

through (2, 1) is

(@ x*+y%-x=0 ®) 4x*+2y%-9y =0

(© 2x*+4y?-9x=0 (d) 4x*+2y*-9x=0

A curve y = f(x) passes through the point P(1,1) . The

normal to the curve at point Pisa (y = 1)+ (x-1)=0. If

the slope of the tangent at any point on the curve is

proportional to the ordinate at that point, then the
. equation of the cuve is”

(@) y=e"-1

(© y=e"+a

14.

15.

(b) y=e“ +1
(d) y — ea(x-l)

17.

18.

19.

20.

21.

22,

23.

24.

The differential equation representing the family of the
curves y 2=2c(x+ Je ), where c is a positive parameter, is
of

(a) order 1, degree 3
(c) order 3, degree 3

(b) order 2, degree 2
(d) order 4, degree 4

The solution of the differential  equation
dy_y 2 ¢ (y/x) 7

dc x ¢ (y/x)

(@ xo(y/x)=k M 6 (y/x)=kx

© yoly/x)=k (d) o(y/x)=ky

(k is arbitrary constant)

Let a and b be respectively the degree and order of the
differential equation of the family of circles touching the
lines y2- x*=0 and lying in the first and second
quadrant, then

(a) a=1,b=2 (b) a=1Lb=1

() a=2b=1 (d) a=2b=2

The integrating factor of the differential equation

% (x log, x)+ y = 2log, x is given by

(@ x (b) e*

© log, x (d) log, (log, x)

A differential equation associated with the primitive
y=a+be™ +ce  is

(@ y3+2y;-0n=0 (®) y3+2y,-35y,=0
(©) 4y;+5y,-20y; =0 (d) none of these

A continuously differentiable function y = f(x), x € (0, 1)
satisfying y’=1 +y% y(0)=0=y(n)is

(a) tan x () x(x-m)

© (x-m)Q-¢€*) (d) not possible

‘The largest value of ¢ such that there exists a differential

function h(x) for —c < x < c thatis a solution of y; =1+ y?
with h(0)=0is

(a) 2rn )
‘T T
X o) R
(© > (d) 4
The form of the differential equation of all central conics is
dy
a) x=y—=—
(@ x=y e
(b) x+y g‘l =0
dx
Y, dy__dy’
@ x(dx) TV

(d) none of the above

16. Ify = ing through (1, 2) satisfies the differential
9 ify .f (x) passing ro_ug (1’_2) gt es Ko P 25. The particular solution of the differential equation
quation y (1 + xy) dx - x dy = 0, then " : :
i ) 2% i ] y’+3xy = x which passes through (0, 4) is
a xX)= = N
i e D 3 @ y=1vi1%72 (b) 3y =1+11e%"/2
_x- 1 -4 O 4x 2
© f(x)= 1 2 @@ flx)= T 07 (© 3y=1-11e>"7? (d) none of these
@« Answers
Objective Questions Type | [Only one correct answer]
LB 2@ 3 @ 4 @ 5 (@ 6. (b) 7. (© 8. (b 9. (@ 10. (©
1. @ 120 (© 13. (@ 14. @ - 15. (@ 16. (@ 17. (a) 18. (b) 19. () 20. (o)
21. (b) 22. (a) 23. (o) 24, (o) 25. (b)
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