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Q.11 — Q.35 Carry ONE mark Each

Q30. Consider avolume integral | = '[V % Gj dv

over a volume V , where r =/x +y?+z* . Which of the following statement is/are
correct?
(A) | =—4x, if r=0 is inside the volume V
(B) Integrand vanishes for r #0
(C) I =0, if r =0 is not inside the volume V
(D) Integrand diverges as r — oo
Ans: (A), (B), (C)
Solution:

(el
| =IVV2GJO'V =—|, 476°(F)aV ;

| =—4rx if r=0 isinside volume V.
1=0 if r=0 is not inside V.
1=0 if rz0

2

Q31. The complex function e_(z‘lj has

(A) asimple poleat z=1 (B) an essential singularity at z=1
(C) aresidue equal to —2 at z=1 (D) a branch pointat z=1
Ans: (B), (C)

Solution:

4 1 8 1

=1 — =+ 2.__ 3. +
z-1 (2_1) 2! (2_1) 3!

Since there is infinite negative powers of (z —1) so it has essential singularity at z=1

Residue at z=1is =(-2)
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Q.36 — Q.65 Carry TWO marks Each

: , 12 10
Q43. Consider two matrices: P = and Q =
01 01

Which of the following statement is/are true?
(A) P and Q have same set of eigenvalues
(B) P and Q commute with each other
(C) P and Q have different sets of linearly independent eigenvectors
(D) P is diagonalizable
Ans: (A), (B), (C)
Solution:

1-1 2
Characteristic equation: |P—A1|=0= ‘ : ‘ =0=> (1—&)2 =0=>1=11

=

1-4 0 2
and [Q- Al o:‘ . 1,1‘ 0=(1-2)=4=11

- Q=1s0PQ=P=QP

'PX—1X:>1 2 Xl—xiz +2X, =% =X, =0
= 01X2_X2 X 2 =X 2 =

1
:Xl{ﬂ{o} and X7 X, =0=>[x, o]{ﬂ:ﬁ:o:xl:o, x2=m

. Q=1 soany non-zero vector is an eigenvector of Q having eigenvalue.

Q45. Consider a vector field If:(2x2+3y2)9+4y222. The closed path

(T':A—>B—>C—>D—A) in z=0 plane is shown in figure.
yA

Do) c(11)

- A(0,0) N X
[‘ﬁ_F -dl denotes the line integral of F along the closed path I". Which of the following

option is/are true?
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(A) [ﬂ_ F.di=0 (B) F is non-conservative

(C) V-F=0 (D) F can be written as the gradient of a scalar field
Ans: (A), (B)
Solution:

F =(2xz+3y?)y+4yz°2

V-F (O)+%(2xz+3y2)+§(4yzz)=6y+8yz=6y¢0 vz2=0

_9
OX

X
B P = = o
VxF = |-9[0-0]+2[22-0] = (42> - 2x) %+ 222
0 2xz+3y* 4yz?

=VxF=-2xt=0 - z=0 [F is non-conservative]

Now [f|F -dT = [(VxF)-da = [[(-2x)-(dxdyz) =0

S

Q51. A” and B, (a, £=1 2,3,...,n) are contravariant and covariant vectors, respectively. By
convention, any repeated indices are summed over. Which of the following expression

is/are tensors?

A“B A“
B a
© 5 (D) A“+B,

(A) A“B, ®) e
a B

Ans: (A), (B)
Q56. The Fourier transform and its inverse transform are respectively defined as

f(a))zﬁjj:f(x)ei‘”xdx and f(X)=%J‘jf(w)e‘i“’de. Consider  two

functions f and g. Another function f *g is defined as
(129)()=—=[" f()a(x-y)dy
V27 -

Which of the following relation is/are true?

Note: Tilde (~) denote the Fourier transform.
(A) frg=g~f
© f+g=f3g

Ans: (A), (B), (D)
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