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Read the following instructions carefully

1. This question paper contains 30 objective questions. Q.1-10 carry one mark each and
Q.11-30 carry two marks each.

2. Answer all the questions.

3. Questions must be answered on Objective Response Sheet (ORS) by darkening the appropriate
bubble (marked A, B, C, D) using HB pencil against the question number. Each question has
only one correct answer. In case you wish to change an answer, erase the old answer completely
using a good soft eraser.

4. There willbe NEGATIVE marking. For each wrong answer 1/3rd of the full marks of the question
will be deducted. More than one answer marked against a question will be deemed as an
incorrect response and will be negatively marked.

Write your name & Roll No. at the specified locations on the right half of the ORS.
No charts or tables will be provided in the examination hall.

Choose the Closest numerical answer among the choices given.

©® N o o

If a candidate gives more than one answer, it will be treated as a wrong answer even if one
of the given answers happens to be correct and there will be same penalty as above to that
questions.

9. Ifaquestion is left blank, i.e., no answer is given by the candidate, there will be no penalty for
that question.

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO
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Q.No. 1 to Q.No. 10 carry 1 mark each
Q.1 Consider the function defined by,

sm(3p—1)x; <0
_ 3x

tan(3,o+1)x; 20
2x

If this function is known to be differentiable at x
= 0, then the value of pis

Q.2 Theorder and degree of differential equation of
family of curves y = e (Acosx + Bsinx), are
respectively

(@ 1and (b) 2and 1
(c) 2and 2 (d) 1and 2
Q.3 If y(0) = 0, then the solution of the differential
equation log, (ﬂ) =ax+byis
dx
@ et e _atb
a b ab
e®
by —+—=a+b
(b) PR
e e A
_t— =
©) a b a+b
e e 1 1
d —+—=——-—
@ a b a b
Q.4 Avector

F =(y? - 2%+ 3yz - 2x)i + (3xz + 2xy)j + (2xy — axz + 22)k
is known to be solenoidal. The value of “a” is
(@ 2 (b) -3
(c) -2 (d) Can'tbedetermined

Q.5 Consider afunction ¢(x, y, 2) = x°yz + 4x2°. The
greatest rate of increase of ¢ at point (1, -2, 1)

is
(@ 37 (b) 39
) J27 (@) 35

Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

The solution to the system of equations is

R

(@) 12,4 (b) -12, -4
) -12,4 (d) 12,4
im IN(1+ 5x) s equal
il e e qual to
5
(@ O (b) 7
3
© 15 (@ 1

A bag contains 15 defective items and 35 non
defective items. If three items are selected at
random without replacement, what will be the
probability that all three items are defective?

1 13
(a) 0 (b) 560
15 12
(c) e (d) 299

dx
If x = b(2 — cosB) and y = b(sinb + 0), then d_y

will be equal to

(a) tan[gj
2

(b) Cot(gj
2

. (0

(C) S|n(§j

(d) COS(Q)
2

A coinis tossed 8 times. What is the probability
of getting tails exactly 6 times?

7 7
(a) 16 (b) o
1 7
(c) 8 (d) 35

Q.No. 11 to Q.No. 30 carry 2 marks each

A curve given by x2 + 4y2 = 36 is revolved
around x axis. The volume of solid generated is
(a) 64munit (b) 72munit®
(c) 144munitd (d) 48munit®
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Q.12 Consider the differential equation given below: Q.19 A parametric curve defined by
ay N , . (7mk ik
dx + yF(x) = f(x) - 7'(x) x= Sln[?}y = COS(?] intherange 0 < k<
Here f(x) is purely a function of x. The solution 1 is rotated about the y-axis by 360 degree.
g)thje?gu:at;?n) I[S )4 1]+ Area of the surface generated is
(b) ye' = &9+ fx) + ¢ (@) 2n ©) 7
(c) log [y+f()]+f()—0 T 9
(@) log [1 + y~f(x)] + fx) = © 3 (@)
Q.13 The particular integral of the differential equation . _ .
. For the f f(y) = Y, th
oAD"y s s eose | O Fealen (01 2 et e
@ 8 (b) 5 (a) 1 (b) 3
© 9 () 2 (© 2 (@) 4
Q.14 ;(Z)1= u +tihViS an analy}liobfunction. FulX, ¥) = | Q.21 The number of sateliites launched worldwide in
(X( x; {)yz enz V(i(’ g) W(Ib) iz EEVINPI amonth follows Poisson distribution with mean
(©) 22— )2 +); (d) @+ 2y + cy as 6.8. The probability of launch of less than 3
, , , satellites during a randomly selected month is
Q.15 If Xis a random variable with PDF given by, (a) 0.034 (b) 034
kx O<x<2 (c) 0.068 (d) 0.0034
f(x) = 2K ’ 2<xs4 Q.22 The equation of the curve passing through the
—Kkx + 6Kk ; 4<x<6
0 ; otherwise T
point (0, EJ satisfies the following differential
The value of k and mean value of X are
respectively equation is sinx cosydx + cosx sinydy = 0
1 1 11
(a) 3 and 3 (b) 3 and 5 (@) cosxcosy = > (b) sinxcosy=0
13 1
(c) 3and 6 @ 3 and3 (c) coSxCosy = g (d) sinx siny =0
/2
Q.16 The value of integral 1 =_[g V1+secx dx will | Q.23 The polynomial, P(x) = x® + x + 2, has
be (@) Allreal roots
(@ 2n (b) w2 (b) 3realand 2 complex roots
(©) m4 (d) m (c) 1realand 4 complex roots
Q.17 For the differential equation (2y — 3x)dx + xdy (d) None of these
~ 0. the Initial condiiion 9 zgro & y=0lorx= Q.24 If[sec®0 d6 = a(secOtanB)+ bln|secH+ tand|
0. The value of y for x = 2 will be :
(@) 1 (b) 2 + ¢, then the value of (a + b) is
(c) 3 (d) 05 (a) 1 (b) 2
Q.18 Four cards were drawn from a pack of 52 cards. (©) 3 (d) 4
The probability that they are a king, a queen, a L _ L
jack and an ace. Q.25 The value of jF_dr, where F=x2)2T +y]
c
(@) 512 (b) 64 and C is the curve y2 = 4x in the xy-plane
54145 54145 from (0, 0) to (4, 4), is
256 64
(©) (d) (a) 66 (b) 132
270725 270725
(c) 264 (d) 528
© Copyright: MADE EASY www.madeeasy.in
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Q.26 The function, f(x) = 2x%-3x2-36x + 10, has a

Q.27

Q.28

local maximum value at x’ equals to
(@ -2 (b) -1
(c) 3 (d) 4

What is the length of the curve, 3x2 = y8,
between y=0and y=17

(a) %(7ﬁ—8) (b) %(N?—s)

(c) %(7«/7—8) (d) None of these

The area bounded by y = x3 and y = x in the
third quadrant is

dy

Q.29 The solution of (x+1)d—+ 1=2e" is

X
@ (x+H2-eN=kb)x+1)(2-eY)=k
) (x-N2-e)=kdx+1)(2+e)=k
where, kis a constant

2

d
Q.30 Find the solution of d—)z/=y which passes
X

o ) 3
through the origin and the pomt(m QZ) .

(b) y= %(e" + e"‘)

1 _ 1 _

1 1 =—(e*-e" =—e"+e”
@ 1 o © v=5("-€") @ y=

8 4
(© 1 (d) 1
“ 2

EEEN
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ANSWER KEY >

1. (d) 7. (b) 13. (a) 19. (a) 25. (q)
2. (b) 8. (b) 14. (b) 20. (c) 26. (a)
3. (a) 9. (a) 15. (a) 21.  (a) 27.  (b)
4. (a) 10. (b) 16. (d) 22. (a) 28.  (b)
5. (a) 11.  (b) 17. (b) 23. () 29. (a)

6. (a) 12. (d) 18. (c) 24. (a) 30. (c)
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DETAILED EXPLANATIONS

1. (d)

For function to be differentiable i.e. continuous xllng_ flx) = x”j} f(x)
. sin@Bp-10x_ (3p-1)
- = lim
o) = X0 3x ><(3,o—1)
| sinBo-1Nx  (Bp-1) _ Bp-1)
= 0 (Bp-1x 3 3
. tan@Bp+Nx  (Bp+1)
f(0*) = Im
© Ot 2x % Bp+1)
— m tan(3p + x o 3p+1 _ 3p+1
0t (Bo+x 2 2
For function to be continuous,
3p—-1  3p+1
3 2
. 5
By solving, we get, p = 3
2. (b)
We have y = e (Acosx + Bsinx)
y’ = e"(Acosx + Bsinx) + €' (~Asinx + Bcosx)
= y+ e [-Asinx + Bcosx]
y” =y + e (—Asinx + Bcosx) + &' (~Acosx — Bsinx)
=YY -y-y
=2y -2y
= Order = 2
Degree = 1
3 (a)
% = e x g
d
eT); = e x dx
b a
¥0)=0
[ 1 1 } {a + b}
= c= —-|—+—|=-
b a ab
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4, (a)

v.F =0 [For solenoidal vector]

o(y? — 22 + 3yz — 2%) N d(8xz + 2xy) N 0(2xy —axz+22)
ox oy 0z

2+2x—ax+2 =0

From here, a=2

5. (a)

Greatest rate of increase of ¢ is magnitude of directional derivative at that point.

W = (2xyz+4Z20) + x°Z) + (x°y + 8x2)k
V¢|(1y,2’1) = ] + 6/’(\

Greatest rate of increase

V¥ +6% =437 =6.08

6. (a)
3 75|« 6
5 aly] = o)
(3 75 6 ]
|6 4.5 -90]
R, « R, + 2R,
(3 75 6 |
|0 195 -78]
19.5y = —78
or y = -4
3x+ 75y = 6
3x+7.5(+-4) = 6
3x = 36
= X =12
X 12
MEH
7. (b)
limM (9 indetermine form)
=0 /% 1 0
Applying L’ Hospitals rule
lim In(1+5x) _ lim 5 _>
=0 7 1 =0 (1+ 5x)7¢"* 7
8. (b)
Probability of first item being defective,
15
P, = 50

Probability of second item being defective,

© Copyright: MADE EASY www.madeeasy.in
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14
P, = 19
Probability of third item being defective,
13
Py = 8

Probability that all three are defective,
ID= P1P2P3:EXEXE=£
50 49 48 560

9. (a)
Given, x = b(2 — cosh), y = b(sind + 0)
dx = bsin®
Jo = bsiné,
dy
10 - b(cosb + 1)
dx  dx/d® _ bsinb
dy ~ dy/do b(cosb+1)
2bsin 9 .COS o
2 2 (e)
= 0 = tan E
bXZCOSz(j
2
10. (b)
RAT) = 05
Probability of getting tails exactly 6 times is
6 2 /
8C4(0.5)°(0.5)* = o
11.  (b)
y
(0,3)
(-6, m\\‘/\j)z«s, 0)
C

ircle with radius y and
x-axis passing through its origin

6 6 2
J.Gnygdx = J.Gn(36; al ]dx

0,-3)

Volume generated

nx28 2 i x° °
== j(36—x)dx= 36x -
0

= 72munitd

www.madeeasy.in © Copyright: MADE EASY
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12.  (d)

IF =

Solution of differential equation,

yxIF =

yx et
Let f(x)
f'(x) dx

yx el

y.el
y
log(y + 1-1)
log [y + 1 - f(x)] + f(x)
13. (a)

For particular integral,

Pl

Pl

x=2
14. (b)
ux, y)
av
dv
%
15. (a)

6

e_[f’(x)dx _ ef(x)

[1F - f(x)- F(x)clx
6 f(x)- F/(x)cx

el
[é-tat

tel—el+ ¢
-1+ cet
—t+ c

2x2%4-3)=8
2x(1-y)
v v

ou ou
gd)(?'i‘@dy = —@dx+§dy

(2x)dx + 2(1 — y)dy
X +2y—y+c

2 4
[kxclx + [ 2k + [ (=kx + BK) v = 1
0 2 4

o Copyright: MADE EASY
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2 6
kx?

2
+ BKXJ

K

+ 2/<x|;1 + ( —kx

0 4

K e
—(2
5

2k + 4k— 10k + 12k

8k

Mean

16.

Let

. X
sin—
2

y
—cosidx
2 2

17. (b)
(2y — 3x)dx + xdy =
@2,

dx x

IF =

Forx =0,y=0
= 0 =
= C

Forx =2,

—O)+2k(4—2)—§(62—4

=1

)+ 6k(6-4) =1

1 K=o
— "3
[ oo = (12 d 12,3 o
_J;x(x) —J(;g x+J‘ x x+.[ 5" +4x
2 4 6 6
A R I o <E
830 422 834 24
1,3 13,15 _4
3 2 3 2
/2 /2
'f \/1+se0xdx=J. 1
0 0 COSx

r21+cosx ,  ¢n/2 +2c0s(x/2)
J.O - dx= 0 T— dx
VCOSx 1-2sin“(x/2)
¢ x=0 t=0
U
dt 2 2
IM 2\2at
0 [ 2t2

X i} - 2sin7(0)

25in’1(«/§t)‘; " 2sin1[«/§ %

ox 2 _n =314
2

2
eI;dx =e

3_[x2dx =x°+c

2| 2
ﬂxzx

0+c
0

=28

2

www.madeeasy.in
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18. (c¢)
4C, -4Cy -4C, - 4C 4x4x4x4
52C, T (52x51x50x49) / (4x3%x2x1)
4x4x4x4x3%x2 256
= T52x51x50x49 270725
19. (a)

x—sinn—k —cosn—k
=S 5 Y =08 5

Just by seeing, we can know that it represents a circle in x — y plane, given by

X+ =1
Given 0< k<1, whichgives0<x<1;,0<y<1
nK T
O<s—x<=
or 5 =5

So we get a quarter circle, when this is rotated with respect to y-axis by 360 degree, it creates a hemisphere

of radius 1.
Surface area of hemisphere,
Ag = 2nr?
=2n(1)=2n
20. (c)
fly) = yPe
() = y*(-e?)+e? x2y
- (2 -y?)

Putting f(y) =0

e’ (Zy—yz) =0

e_yy(Z —y) =0
y =0 or y=2 are the stationary points
Now, () = e (2-2y)+(2y - v*)(-¢)

eV (2-2y-2y+y?)

e’ (y2 -4y + 2)

Aty =0, f0) = e*(0-0+2)=2

© Copyright: MADE EASY www.madeeasy.in
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Since f”(0) = 2is > 0 at y = 0 we have a minima

Now, at y = 2f"(2) = e (22 —4x2+ 2)

= e2(4-8+2)
= 262<0
At y = 2 we have a maxima.
21. (a)
XpmH
P = B2
x!
Ax<3) = A0)+ A1)+ A2)
0, —u 1 —u 2 -u
0! 1! 21
2
— i + i + M_
et et 26t
As w(mean) = 6.8
2
1+68+ (65)
30.92
3) = = ~(0.034
<) 5% 897.85
22. (a)
sinx cosydx + cosx sinydy = 0
Divide by cosx cosy, we get ,
tanx dx + tanydy = O
Integrating the equation,
log secx + log secy = C,
1
log——— = C,

COSxCOS Y
cosxcosy = C

Since it passes through (O, g)

cos(0) cos(g) =C
1
— =C
2
= The equation of curve is,
y
COSx COSy = —
X COSYy 5

23. (c)
Px) = x°+x+2
It has a real root at x = —1
= Px) = *=x3+x2-x+2)(x+ 1)
Now, x* —x3 + x° + x + 2 will give other 4 roots
To find roots,
= X*=x34+x2-x+2 =0

www.madeeasy.in
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24.

25.

26.

= Bx-1)+x(x-1)+2 0

= x(@+1)Ex-1N+2 =0

In the above expression, x° + 1 is always positive. So, either ‘x’ or ‘x — 1’ should be negative in order to
satisfy the equation.

For x > 1, both (x) and (x — 1) are positive and,

For x < 0, both (x) and (x — 1) are negative

. x should lie within 0 and 1 in order to have real roots.

Asxe (0, 1)
= [x] < 1
= x2+1] < 2, ]x]<1and|x-1] <1

.. The product of these three will be less than 2 and hence, no real value of ‘x’ can satisfy the equation
x4-x3+x2 -x+2 =0
. The equation will have four imaginary roots apart from one real roots.

(a)
| = [sec®0ab = [seco.sec? odb
= secosec?0ab - [tano(secotano)ab
= secotand - [ tan?6secodd
N | = secotand - [(sec?6 - 1)secodo
= secotand - [sec®0ab + [secocd
= | = secOtan®—1I+/n|seco+tano|+c
N | = %secetane+%ln|5ece+tane|+c
b _ l+l—1
a+b= S+o=
(c)
J‘F_Jr = szyzdx+y.dy
C C
For curve C, y2 = 4x
and 2y dy = 4dx
= 'l.lEJf = I;x2(4x)dx+2dx
= [7(4+®+2)ix = 264
0
(a)
To obtain maximum value of f(x), first f(x) should be equated to zero.
= f'(x) = 6x°-6x-36=0
= x2-x-6=0
= x-3)(x+2) =0
flx) = 0 atx =3and -2
Now, f"(x) = 12x-6
£73) = 30> 0
at x = 3, there is local minima
and f"(2) = -30<0

.. atx =-2, alocal maxima is observed.

© Copyright: MADE EASY www.madeeasy.in
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27. (b)
2
1 d
Length of curve = fo 1+(d—;) dy
Curve: 3x% = y8
o 3y
- dy = 2
Length = J.;4/1+92Tydy
1 p1
= EJ‘O\/4+3ydy
;
1| (4+3y)”"
2 §><3
2 0
1
= 5(7\/7_8)
28. (b)

Point of inter-section of the two curves arex =0, 1, -1

e = [ -gae =[5 - 0L 0V

www.madeeasy.in © Copyright: MADE EASY
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29. (a)

30. (c)

= 2¢e”

= (2eV-1)

dx

x+1

dx
x+1

=log(x+1)+c

Given point passes through origin

=

G

Also, point passes through (In 2, 3/4)

=

From (i)

3
4

3

4
C, +4C,
C

-3C,

< OD

<

15

- C,, putting in (ii), we get
15

-05

05

0.5(e"—e™)

e -~
2

(. dldv = D)

(i)

o Copyright: MADE EASY
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