Section Title : One Mark Questions
Total Questions: 10
Max Marks : 1
-ve Marks :0.33

Analysis
If the matrix A of order 5 x 5 has two non-zero eigen values then the rank

of a matrix A

(A) 2 B)3
C) 4 5
( ) (D) Not Attempted -- Correct Answer : A
Solution :

The rank of the matrix A .., 1s equal to the number of non-zero eigen
values

.. Option (a) is correct.

Question No: 2

Analysis

Which of the following is the 3™ order and 2™ degree differential

equation?
d’y 3 LA &'u o'U 5
(A) [dﬁ) +——+sin(y)=0 (B) = [&@EJ +u=0
2 3 4
© [ 28] +| 70 2y O Y Y L cosx) =0
&x By dy dx*  dx
Not Attempted -- Correct Answer
B
Solution :

By the definition of order and degree of the differential equation, option
(b) 1s correct.

Question No: 3

Analysis

If f(x, y) = x* + y* — 6xy then the point (2, 2) is

(A) a point of minima (B) a point of maxima

(C) a saddle point (D) both (A) & (B)
Not Attempted -- Correct Answer : A

Solution :



Given f(x, y) =x3 +y* — 6xy

= P=F=3x2-6yv.q =1~ 3y?-o6x
Aude=E—be =% =6 =L~
At(2,2):1=12,5=-6,t=12

Now rt — s2 = (12) (12) — (-6)2 = 144 — 36 >0
Butr=12>0

-, (2, 2) 1s a pomnt of minima
Question No: 4

Analysis

4 4
Ifuzlog[x +y J then Xg+}’—:

(A)3 (B) 0
(C)-34 D) 4
Not Attempted -- Correct Answer : A
Solution :

The given function u(X, y) is not a homogeneous function but

p G i
X+Y

Fiuy—e" =[

J is a homogeneous function with degree

n=4-1=3
By Euler’s deduction formula, we have
XU, +yu, =n @
- ()

;. Xu, +yu, =3-—=3
: €

Analysis
Let A be anon-singular matrix of order 3x3.

If det(A) = 3 then det (adjA~!) is

1 1
A) — A
(A) ; (B) :
i 1
) = =iintl
(©€) 5 D) o5
Not Attempted -- Correct Answer : C
Solution :
ladj (A=) =|(AD)=t =]A[!
=3 1-3
|
9

Analysis



The curl of gradient of scalar function

¢ =x2y2ztis
(A)-1 (B)1
©0 D)2
Not Attempted -- Correct Answer : C
Solution :
Question No: 7
Analysis

The mininum value taken by the function

Not Attempted -- Correct Answer : -1 & Valid Answer Range :-1,-1
Solution :

K)o
Ha)= (1+|X|) _1+|X|

L K
1+ ) x
fx)=0 =x=0
fmin = £(0) =1

Analysis
A box contains three white & four red balls. Two balls are drawn

f'(x):

Question No: 8

randomly in sequence. If the first draw resulted m a red ball, the
probability of getting a second red ball in the next draw is

(A)0.33 (B) 0.50

(C) 0.67 (D) 4.75 Not Attempted -- Correct Answer
!B
Solution :

Question No: 9

Analysis

If f(x) = e then at x = 0, the function f (x) is

(A) continuous and differentiable
(B) continuous but not differentiable
(C) neither continuous nor differentiable

(D) not continuous but differentiable
Not Attempted -- Correct Answer : B



Solution :

fx)=ekl=ex, x=0
=grE . XLl
=L . X=1
fix)=e , x>0
=—*, x=0
=0 . X=0
f(0O)=1 (0)
.. f{x) is continuous but not differentiable

Analysis
Number of ways we can distribute 5 red balls, 5 white balls and 5 blue
balls into 3 different boxes is

Not Attempted -- Correct Answer : 9261 & Valid Answer Range :9261,9261
Solution :

Number of ways we can distribute 5 red balls into 3 numbered boxes
=C(3-1+5.5)
=21
Similarly we can distribute 5 white balls in 21 ways and 5 blue balls in 21
ways.
By product rule, required number of ways = (21) (21) (21)
=9261

Total Questions: 20
Max Marks : 2

-ve Marks :0.66

Question No: 11
Analysis

Section Title : Two Marks Questions

The solution of the system of linear equations

x+ytz=12.2x +3y+32=33.x -2y +z=01s

(A)x=3,y=4,z=5 B)x=-3,y=-4,z=-35

(C)x=T7,y=0,z=35 D)x=0,y=6,Zz=6

Not Attempted -- Correct Answer : A
Solution :



1 1 112 I 3 L1 I F L2
Consider [A/B]=|2 3 3[33|~(0 1 1 9 |~/0 1 19

1 -2 10 0 -3 0-12| |0 0 3|15
From the above Echelon form of augmented matrix [A/B], rewrite the

system of linear equations as

XtyrE=12

Yok Z="1
=13
= T

Y === 8—0A
=1 2—ppeg= 1 e 8= g

. The solution ofthe systemisx =3, y=4,z=5 :
Question No: 12

Analysis
If 23 — PA2 + QL — R = 0 is the characteristic equation of matrix

1 20
A=|2 1 0|thenQ=
0 0 1

Not Attempted -- Correct Answer : -1 & Valid Answer Range :-1,-1
Solution :

If 22 — PA2 + QL — R = 0 is a characteristic equation of the matrix

|
A=|2 1 0| then the coefficient of A is the sum of the cofactors of

0 0 1

diagonal elements of matrix A.

1 0 1. 4 1 2
NDW e _1 1+ . _1 242 4 _1 343
Q()Dl‘()ol()21
5 Q=1+1-3
s Q=]
Question No: 13
Analysis

If the system of equations x + 2y +3z=0,3x-2y—-z=0,Ax +4y +5z=0

has a nontrivial solution then A =

Not Attempted -- Correct Answer : 0 & Valid Answer Range :0,0
Solution :



If the determinant of coefficient matrix A of the given system of linear

equations is singular then the system of linear equations has a non-trivial

solution.
Consider |A|=0
L = 3
—= 3 -2 —-1=0
A 4 5

= (=10 +4)2(15+1)+3(12+21)=0

i B

Analysis

Question No: 14

If &% xe*, x%* are the linearly independent solutions of a differential

equation then the differential equation is

COk Bl A e By dyl-dytdy =1

il _3gll.  3gl  xr={) 1 +3yll _ 3yl _yv=0

©y y Sl @)y i R Not Attempted -- Correct Answer
TA
Solution :

Given that e*, xe* & x2e* are linearly independent solutions of a
differential equation

= y =c; e* + ¢y Xe* + ¢3 x%e* is general solutions

= y = (c1 + c3 x+ c3x%)e*

—m;=1,my=1 & m3 =1 are the roots of the auxiliary equation of a
required differential equation.

If my, mp, mj are the roots of the auxiliary equation of the differential
equation then the different equation is given by

yi — (m; +my + m3) yi + (mym, + mym; +mym;) y! - (mymym;)y =0

.. The required differential equation is

yH -+ @)+ @1y + (1) 1)+ @) )+ (1) @) Iy' - [A) (1) ()]

Hence option (A) is correct.

Question No: 15

Analysis



. The integrating factor of the differential equation sin(x) % +2y =tan’ [%J

18

X 1l X
A) tan| — tan’| —
)t X ® ()
(C) tan (x) (D) sin (x)
Not Attempted -- Correct Answer
:B
Solution :

: : dy et B ¢
(nmven sm(x)—+2v =fan| —
( )dx y [2)

3
tan’| —
dy 2 [ 2)
s 3 + - y=—
sin(x)

dx sin(x)
The above differential equation is a linear D.E

Now the integrating factor is given by

[t
IR
11::4@{%“
2.cosec(x)dr=2 * 4
=% P= ef
{5
=] Bog e ©

Question No: 16

Analysis
Which of the following is the solution of the partial differential equation

ou 20u
= =+

ot i
ox o
. L 7 -3z
(A)u = 6e =2 (B)u:Ee
(C)u:ﬁ—zt (D) = eJ'Lt

Not Attempted -- Correct Answer : A
Solution :



GIVETE e — 2 W s s s
Here by verification we choose the answer

u= 6&1_33 -2t

=5, e g (—3x —2t)=—18*

mld ut 1l 6e—3x—2t % (_ 3X . 21:) ¥ _lze—EX—lt

LHSof (]) =uy=-1 Qe—dx-2t
RHSof (1)=2u; +u=2(-12 e3%x2t) + 6 e3x-2t = _]Qe 352
Here L.H.S of (1)=R.H.S of (1)

. Option (a) 1s correct which is the solution of the given differential

equation.
Analysis
2 2 2
The type of partial differential equation 3 i 121 +6 £ +2 0 121 =01s
54 Ox0y oy
(A) parabolic (B) hyperbolic
(C) elliptic (D) non-linear
Not Attempted -- Correct Answer : B
Solution :

Comparing the given partial differential equation with general
equation A 2;1; +B§:;]'y +C%+D%+E%+Fu:(}, we get
A=3,B=6and C=2
NowB2-4AC=(6)-4(3)(2)=36-24=12>0

If B2 — 4AC > 0 then the partial differential equation is said to be

hyperbolic type.

. Option (B) is correct.

Question No: 18

Analysis

If f=(y—x*+y")i+(2xy +x)]j then the value of If.df along the curve

x2+y2=4is

Not Attempted -- Correct Answer : 0 & Valid Answer Range :0,0
Solution :



Given curve is a closed curve so by applying Green’s theorem we
evaluate line integral

oM
&y

Now faf‘.df = j;[(y —x* +y3)dx + (2xy +x)dy]

(Mdx +Ndy) = ||| =— — == |dxdy
{ s

_ [l 2 e g g
_-‘;t-‘.[ﬁx (2xy + X) @y(y X +y )dedy

[[ 12y +1) - 1 +2y)ldxdy

R
- H 0 dxdy
|34
s pEdr=0
: Question No: 19
Analysis

The solution of 2xyy! = 1+y2 y(2) =3 is
(A = —=5x-1 (B)y=5x1+1

() y—5% (D) y=5x-1
Not Attempted -- Correct Answer : A

Solution :

dy 2
2%y —=v"+1
de y

2ydy dx

1+y? X

2 dx
II+Y3F2 o :I;

= In (1+y?) = lnx +Inc = In cx
= 1+y2=Cx
= y*=Cx-1 — (1)
y(2)=3
9 =20-1
k=3

. The solution is y* = 5x-1

Question No: 20

Analysis
The value of the line integral.

f(sinxdx +yidy —dz) where C is the circle x™+y? =16 and z=2 is

c

Not Attempted -- Correct Answer : 0 & Valid Answer Range :0,0
Solution :



Let F=sinxi+yj+y*j—-K

i 9§ K
ox Oy oz
sinx y> -1
By Stoke’s theorem

H Curl Fads=0
5

Question No: 21

Analysis

If A is a 3x3 matrix and det (A) =2,

then the value of the determinant det {(adj (adj(adj A1)))} is

1 1
A) — g
&) 512 ®) 1024
1 1
C) — ae?
© 128 ®) 256
Not Attempted -- Correct Answer : D
Solution :
Al =2

| adj (adj (adj A™))| = ‘( A ]{ﬂ—l}3

Question No: 22

Analysis

Two marbles are drawn in succession from a box containing 10 red,

30 white, 20 blue and 15 orange marbles; replacement being made after
each draw find the probability that both are white

3

4
A) — .
(A) i (B) e
1 6
©) : ) =
Not Attempted -- Correct Answer
!B

Solution :



Total marbles
= 10430482015 =75

P[both are white]
= P[first is white and second is white]

_30_30_4
13 75 25
Question No: 23

Analysis
A fair die is rolled. The probability that first time 3 occurs at the even

throw, 1s
(A) - ®)
6 11
6 5
(©) o D) 5
Not Attempted -- Correct Answer : B
Solution :
Let p be probability of getting ‘3° on a die
1 5
P == & =
g 6 1 6
. p{first time 3 occurs at the even throw}
=qp +qqqp +4qqqqqgp *........
Zap g S e =
l—q2
3 I 1
= =k
6 6|, 25
36
5 36
e R, o
36 11
B
11 :
Question No: 24
Analysis

To find a root of f{ix) = x ++/x —3 =0 using Newton-Raphson method, if

the starting value is 2 for the iteration then the next iteration value is

(A) 1.694 (B) 2.135

(C) 0.125 (D) 3.572 Not Attempted -- Correct Answer

T A
Solution :



By taking f(x) = x ++/x -3 x7=2
1
2Jx

P(x)=1+

Xy =Xgo— M =1.694
£'(x,)

Question No: 25

Analysis

Consider % =X +y with y(0) = 0 using Euler’s method with step size of

0.1 the value of y(0.3) is

(A) 0.01 (B) 0.031
(C) 0.0631 (D) 0.1
Not Attempted -- Correct Answer
:B
Solution :

In Euler’s method we have
Yo =Y, T0E(X,.¥,)
Yon =Yo +nf(xn=3’n)

=0+0.1(0+0)=0

Yo = Yo +0f (X4, Yo1)

=0+0.1[0.1+0]=0.01

Y0.3) = Yo2 1 (X9 Yo 2)

=0.01+0.10.2+0.01]=0.031

Question No: 26

Analysis

If there are 5 people in a row, what is the probability that no two of them

have same birth day
1 2
A : ]
® Go7 ®) Gesp
i 1 2 3 4
C = b e = R T
& (365) GD)[ 365)[ 365){ 365){ 365)
Not Attempted -- Correct Answer
:D

Solution :



Since birthday of any person can fall on any one of 365 days.

So. total numbers of cases =365
If the birthday of all the five persons fall on different days, then the
number of favorable cases are (365) (365—1) (365 —-2) (365 —3)(365—4)
because in this case the birthday of first person can fall on any one of 365
days, the birthday of second person can fall on the remaining 364 days and
50 on.

Hence, the probability p, that birthday of all the 5 people are different
or the probability that no two of them have the same birthday is given by

(365)(365—1)365—2)(365-3)(365—4)
(365)

(sl il

e’ : . ; :
The value of dz where ci1sthe circle |z—1=4 15
I &) l2=1

I

Question No: 27

Analysis

(A) 2msinh (1) (B) 2mcosh (1)
(C) 2msin (1) (D) 2mcos (1)
Not Attempted -- Correct Answer : A
Solution :

z =1, —1 are singular points lying mside the circle [z—i| =4

PN O T
2241 (z+ifz-1) 2i|lz-4 z+i

e? 1 | e* e*
— o e Ea R
iz +1) 21{2—1 z+1}

Integrating both sides w.r.t z, we get

IZ 7 o zl{fjdz Iz+1 }
:%{sz(i)—sz(—i)}

(by Cauchy’s integral formula)

2 i {2.:rtire:i —Eme‘i}

21
Zm{e —e } anxe e
21

= 2msinh(i)

Question No: 28




Analysis

2
The residue of f(z) — (Z 5 22) atz=-211s
(z + 1) (zl + 4)
T 25-1
Ay —

(A) = (B) ~
1—7 7—1
gy = S B

(©) 5% (D) 5

Not Attempted -- Correct Answer : D
Solution :
(22 —22)

f(z):

=—211s a simple pole

(z + 1)1 (z +2i)(z —Ei)

The residueof f(z) at z=-211s

_(2i) —2(-2i)
(- 2i+1)’(-2i-2i)
-4+ 4
(—4+1—4i)—4i)
—1+1  —1+i

TiB+4) 3i-4

_ (-DGi+4) _ —7+i
Gi+HGi—-4) 25

7—1
23

Question No: 29

Analysis

The residue of f(;) o) spee g

SiM Z+ZCOSZE

(A)O (B) 3

(C) 2 (D) 1

Not Attempted -- Correct Answer : D
Solution :



sinz + zcosz =0 = sinz = — 7ZcoSszZ

tanz = —1(01‘)’[.':111 Z=—Z

z
Thisis TRUE only atz=0
z=0 is a simple pole

Regf(a)- 32)

W¥'(z) = cosz + cosz—Z sinz

Where ¢(z)=1+¢?

z=0

W'(z) =2 cosz-z sinz

Z

l+e

20082 — 87

=0

N 1+e°
2cos0—-0
=]

Question No: 30

Analysis

The mean value ‘¢’ of cauchy’s theorem for the functions f(x) = 2 and
X

g(x)= i} in the interval [2, 3] is
X

(A) 2.4 B)2.5

(©)2.6 ()28 Not Attempted -- Correct Answer
tA
Solution :

The conditions of cauchy’s theorem hold good for f(x) and g(x). By

cauchy’s theorem, there exists a value c such that

f'lc) _£B)-£(2)

g'(c) 3=2

=2



