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DETAILED EXPLANATIONS

1.

(b)

N

1 o o
2
1
[ = O o
o 1 o
1 o o
2
Det(ry = |© @ 1
o> 1 o
Ry — R;+ R, + R,
1+0+0> 1+0+0> 1+o0+0?
N O] 2 1
> 1 0
0 0
o o’ 1
= [1+0+0*=0]
o> 1 o
=0
(b)
1 2 3 2
Given, I = 2351
1 3 4 5
R, = R, - 2R,
R, — Ry-R,;
1 2 3 2]
I = 0O -1 -1 -3
01 1 3]
Ry — Ry +R,
1 2 3 2]
I=10 -1 -1 -3 (Echelon form)
00 0 0]

Rank = Number of non zero rows = 2

(b)
Given 7 = axi + by} + czk

By Gauss divergence theorem:

[[f-ds = |[[[divfav
_ m(%H_ +_;z].(axz+by;+czzz)dv
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J:U[ax (ax) +— by)+%(cz) dv = (a+b+c)ﬂ dv

(a+b+c)x%n(1)3 - 4?“({1+b+c)

4. (b)
Given u = x°-3xy?
ou
— = = 3x2 - 312
o u, = 3x* -3y
du
y = W= -6xYy
v v
- —dx+—d
do = 5™ * ay Y
For analytic
Idv - %d +J-@dy du _ Jv
ox dy =
o dy
ou ou
v ==
= —f (=6xy)dx + J(sz -3y?)dy
Free from x
= J.6xydx + '|.(—3y2 )dy
v =3xy -y +c
5. (a)
Eigen values of skew Hermitian matrix is either zero or purely imaginary.
6. (c)
2
5 (x+1)E Lo ¥ %
lim(1+ ) = [lim(1+ ) }
X—>o0 x+1 X—>o0 x+1
. 1+2/x n
., lim N . Pl _p
— (6 2)x—)ool+1/x=(e 2)1 {igl;lo(l—'—nj =e }
= 6“2
Alternative:
. x—1 x+2
lim ; 1= form
x—eo\ X+ 1
1 — 1 —
_ exi’l( 1 -1j(x+z)=ex5’l( 2 )(x+2)
x+1 x+1
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10.

11.

(a)

Comparing with general partial differential equation,

2 2 2
Aa f+Ba f+Ca f+Da—f+Ea—f+P=O
dx? 0xot ot 0x ot

A=1,B=0,C=0,E=-1,

Now since, B2-4AC =0

. Given partial differential equation is parabolic.
= option (a) is correct.

(b)

We have, x = f13 orx?2-13=0

= flx) = x2-13, f'(x) = 2x
S N B T
n+l . f’(xn) To2x, 207" «x,

(a)

To expand f(3) about, z = -i, i.e. in power of z +i, putz +i =t

2
_ 1 —(1-i? t
Then, f(z) = —(t—i+1)2 (1-1) [1+(1—i)}
_3_1_ 2 32 4P .
Tl (A=) (=i (a-iP
2[ 2(z+i) 3(z+i) _4(z+i)
Tl (=) -2 - T
(a)
ho=02
Xy = 0,x,=02
fle,y) = x+y
= f(xo,y0)=0+0=0

Yy = Yo+ hf (xg Yp)
y, = 0+020)=0

(b)

Given differential equation

(1 +y)dx = (tan_1 y—x)d]/

dx tan™! y—x
= dy - 1+ y2
dx R _ tan ! y

dy 142 T 11y
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This is a linear differential equation

J- 1 2dy=etan_1y
- 1+y
IF = e

Its solution is

x. IF = [Q(IF)dy

-1
-1, tan "y

1 _ tan "y

xetan y = Ie 1+]/2 d]/
Put tan’ly = ¢
1

1+ dy - g
xetan_ly = J-et- tdt =tel — el + ¢

_ -1
xetan ly = pfan y(tan_ly—l)ﬂ:

x = (tanly-1)+ ce™tn Y

12. (o)
Given differential equation

(1+e¥/¥) ey 1-2 4y =0
y |dx

= (1+ex/y)dx+(€x/y—iex/y)dy =0

It is of the form Mdx + Ndy =0

M = 1+ ¢y
oM X x/y
: — = _e
ay yz
x
Also, N = &Y Xy L
Yy
- N _ lex/y_lex/y_izex/y;_;cex/y
ox Y Y y y
oM 9N
dy  ox

. Given differential equation is exact.

Its solution is, I (1 +e*lY )dx + J.(term of N not containing x)dy = ¢
y=C

I}

f(1+ex/y)dx+f(0)dy=c

= x+yex/y =c
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13. (b)
Given differential equation
Ay Ay, dy
—2-3—2+4—=-2y = ¢
P 2 i Y e* +cosx
= (D?®-3D?+4D -2)y = ¢* + cos x
D)y =Q
1 B 1 x
PL = 50)° D _ap? +4D—2(e +cosz)
Pl ! e’ + ! cosx
" D*-3D*+4D-2  D’-3D*+4D-2
L e’ + ! cosx
- (D-1D1-2+2)  (-DD-3(-1)+4D-2
ool cosx - ket 1 3071 ex
D-1 3D+1 1 9D*-1
= xe' + (-3sinx-cosx) _ xe* +l(3sinx+cosx)
-9-1 10
14. (b)
Given equation is Cauchy’s-Homogeneous Linear differential equation
5 d
207y Y
x'—5-5x—+9y =
dx? a7 0
Putting, X =&
= = logx
2 d%y
Then, X — = D(D-1)y
dx
i [where =
- = where D=—
Tax T DY dz

Using these values is given differential equation.
[D(D -1)-5D +9]y = 0
= [D?-6D + 9]y = 0
Which is the linear differential equation with constant coefficients.

It's Auxiliary equation is

m2-6m+9 =0
= (m-3)2 =0
= m=3,3

- Solution of differential equation:

y = (0 +cyz) e = (cl +cp log, x)e31°gex
3
= (e +cpInx)el%8e™ = (cg +¢p Inx)x®
15. ()
The set of equations is written in the form of matrices
1 k 3|« 0
4 3 kily|l _ |0
21 2|z 0
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A ny

AX =
1 k 3 0
[A/B] = 4 3 k 0
2.1 2 0
On interchanging first and third rows, we have
21 2 0
4 3 k 0
1 k 3 0
R, = R, - 2R,
Ry
Ry — Ry~ >
2 1 2 0
0 1 k-4 0
0 k—l 2 0
2
k L R
Ry = Ry %75 |%2
1 2 0
01 k-4 0
00 2—[k—%j(k—4) -0
For a non trivial solution or for infinite solution,
r[A/B] = r[A] =2
1
. 2—[k——)(k—4) o
2
k
= 2—k2+4k+5—2 =0
9
= 5 0
9
3
k=0,k= 2
=k=0k=7
9
Hence, positive value of k = 5
16. (a)
Directional derivative = ?(])
20 29 20 ) «x s y? —x?
ax ay aZ X +y
Directional derivative at the point (0, 2)
2 4-0 =2(0)(2) i
T (0+4) T (0+4)? 4

2 +y2) _](xz 7).
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17.  (b)

Given function

For function to be analytic

=

By comparison,

18. (d)

Given:

poles are;

. NP
Directional derivative at point (0, 2) in the direction CA i.e.,, {71 +% . A
! ilf
i8] {2
T4l 2 2 0,2)
C B a
31
- g CA = cos30°f+sin30°}
. B3: 1.
CA > 2]
fiz) = =log,(x* +y*)+itan 1( )
— 1 2 2
real part = U= 0g,(x* +y~)
1| OX
imaginary part = U= tan [7J
He T 0y (from C-R equation)
Mx - ax 2 (x2+y2) x2+y2
= a_v_ 1 S
Uy ) ay (OLxT y2 ]/2+0c2x2
1+ —
Y
X —0olx
2y’ T P oy’
o = -1
z+1
1= =
¢ < (Z - 2)
2(z-2) =0
z=0,z=2

z =0 is a pole of second order which lies inside the circle |z| = 1.

Res f(z)

z=0

1 a2+l
(2—1)!{[12[(2 0 ><zz(z—z)uzzo

i)
1! dzLz-21],_
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{(Z—Z)xl—(z+1)x1} ~ -3
z=0

(z-2)°
-3
4

~ (0-2)

z = 2, is a pole of first order, which lies outside the circle |z| =1.)

. Residue of f (z) at z = 2 is 0.

<J5 f(z)dz
z
z+1
Hence, J. B 0,2 dz
19. (a)

Probability of choosing a male

Probability of choosing a female

If B represent a blind person,

2

20. (b)

On applying Green’s theorem, we have

95(4) dx + ydy)

2ni (sum of residues of poles that lies inside the circle)

-3 =3mi
2 =
m( . j :

PM —l

( )_2
P(F —1
()_2

> —=10.05
100

2 __ 00025
10000

p(ﬁj < P(M)

P(M)x p(ﬁ) + P(E)x p@

0.05%x0.5

0.05x0.5+0.5x0.0025

sinyf +x(1+ COS]/)}

=0.95

J.[sinyf +x(1+ cosy)}} (fdx + jdy)

[

fsiny dx + x(1+ cosy)dy

[

{552 o

” 1+ cosy) - cosy]dx dy
S

where s is the circular plane surface of radius a

= _” dxdy= Area of circle = ma®
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21. (d)
Pole of the integrand is given by
z+1 =0
z = -1

1 1
The given circle |z| = 5 with centre at z = 0 and radius 5 does not enclose any singularity of the

given function. Thus, by Cauchy’s theorem,

J-3zz+7z+1
z+1

dz=0
c

y

Y
22, (d)
2/3 3/2
Sy ()
dx® dx® -
3 2
3,)2 3
1+(d—zJ =0
dx
5
3,6
dx
Raising power 6 on both sides,
5
i)
Thus, degree of differential equation is 5.
23. (a)
00> 00~ 090~
- —i+—j+—k
Vo = 5’ ay] 0z

(10xy + 2.522)2 + (5x2 - 10yz)}' + (—Sy2 + 52x)l€

125 —5j at P(1, 1, 1)

Also direction of the given line is

2i -2j+k

A:
3
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Hence, the required directional derivative = V¢ A

(21 - 2j+ k|
3

(1251 - 5}

_ (5+10) 35,2
3 33

24. (a)
We can also write

(yexdx - exdy) +2xy%dx = 0
o 1
Multiplying throughout by —, follows
Yy

X 1. X
ro-edy dxze dy+2xdx =

y

ex
d(—) + 2xdx
y

|
e}

Il
)

Integrating, we get

e
? +x* = ¢ which is required solution
25. (d)
1
The probability that A can solve the problem is 5 Similarly the probabilities that B and C cannot
1 1
solve the problem are 1- 3 and 1- 1
1 1 1
<. The probability that A, B and C cannot solve the problem is | 1 - 5 1- 3 1- 1
1.2 3 1
2 3 4 4
26. (b)
3
x
f) = 5

We will find the first and second derivative.
2

f'(x) = % ~1=x*-1 and f”(x) = 2x to determine maximum value of x,

Putting f’(x) = x> -1 =0 gives x =1 or -1
For x = -1 only, f”(x) < 0 which means maximum value of the function exists for x = -1.
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27. (b)
Given that the partial differential equation is parabolic
BZ-4AC =0 Here, A=2,C=2
B2-4x2x2 =0
B2-16 = 0
B2 = 16
28. (a)
For solenoidal vector field,
VE =0
2 2
a(y —2z" +3yz - 23‘) N d(3xz + 2xy) N d(2xy —axz+2z) 0
ox oy 0z -
2+2x-ax+2 =0

From here, a = 2

29. (c)
-1 2 3
Given: A = 0 3 5
0 0 -2

Given matrix is upper triangular matrix.
Hence, its eigen values =-1,3,-2
then the eigen values of A®> + 5A + 8] are
L= (1P 5(-1) + 8 =2

>
|

A, = (3)3 +5(3) +8 =50
Ay = (2P +5(-2) +8=-10
30. (a)
010
Given matrix Ais |0 0 1
1 00
Determinant of A, |[A| =1
0 01
Adja=|1 00
010
adi(A) 0 01
Inverse of matrix A, A1 = Al = 100
010
[ | [ ]|
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