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PART-A (40X1=40 MULTIPLE CHOICE QUESTIONS)
1. The speed of a particle whose velocity V =i — j +3K is Co1
a. 11 b. —71 c. v/81 d. —v17 (1)
2. The acceleration of a particle, whose path given by F(t)zze_tT +3e_ti att=0is Col
a 3 +2] b. 31 —2] c. -3 -2j d. 21 +3j 1)
3. Derivative of a constant vector is : Co1
a. constant b. vector C. Zero d. scalar (1)
4. Avector F is said to be solenoidal if Co1
a. curlF =0 b. divF =0 c. diveurlF =0 d. gradf =0 1)
5 yrn- Co1
a. nrh=2 b. nr"~%F c. nr? d. (n—2)r"=2 (1)
6. If F isconservative, then CO1
a. divF =0 b. curlF =0 c. diveurlF =0 d. divdivF =0 (1)
7. For any vector F , divcurlF is Co1
a. divF b. curlF c.0 d.1 (1)
8. IfF=6xi —2yj+4zK , divF is Co1
a.8 b.1 c.5 d. 2 (1)
9. For any scalar function ¢, curl grade is : Co1
a. vector b.1 c. scalar d. 0 (1)
10. Ide + Ndy = Co1
C
a b. C. d. (1)
[ [@ - m]dxd | (@ + ﬂjd dy [ (@ - ﬂjdxdy I} (ﬁ - ﬂ}dxdy
R ox oy R R ox oy % ox oy
11. J' FE.Ads = Co1
S
a. [Far b. [[ curlF . ids c. [[[ curtF.dv d. [[f divF.dv (1)
C S \Vj \Vj
12. Divergence theorem relates a surface integral in space with . COo1
a. line integral b. surface integral ~ c. volume integral d. none (1)
13. For a plane curve torsion 7 = . Co1
a. constant b. vector c. scalar d. zero (1)



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

If A=curlF , then _U A.fndsis
C
a. n2 b. divF c. curlF
[Far
C
a. J] curlF ds b. [[ curlF .fds C. [[F.nAdr
S S R
If 1 is the position vector of a point P(x, y, z), then divr =
a.0 b.3 c. r2
CR equations in Cartesian form are
a. b. C.
u =v_,u =-v u =v_,u =-v u =-v_,u =-v
X Yy Yy X y y X X Yy y X X
CR equations in Polar form are
au =v,u, =V b._ ) C. )
U =V, Iv.=u, ru =v,Irv=-u

The function f (z) =log z is analytic everywhere except at

a.z=r b.z=0 c.z=1

If u(x, y) is harmonic , then

a. uxx—uyy:O b. uxx+uyy:0 C. ux+uy:0
The mappingw =cz, c is a real constant is called

a. inversion b. translation c. inversion

The mappingw = 1 is called
z

a. magnification b. rotation c. translation
The mappingw =c + z, ¢ is a complex constant is called

a. translation b. magnification C. rotation
Under the mapping w = c+ z straight lines are mapped onto
a. ellipses b. parabolas c. straight lines

Under the mapping w = 1 straight lines are mapped onto
z
a. straight lines b. circles c. ellipses

The fixed points of w= 1 are
z

a. z=xi b.z=0,1 C.z=%1
Ifw=3z ,thenu= .

ax+y b. 2y c. 3X
Ifw=z+2+i,thenv= .

a. x+1 b. y+1 C.X+Yy
The critical point of the mapping w=z2is .
a.z=0 b.z=1 c.z=-1

d.o
d-jﬁ.ﬁds
C

d.r

du =-v ,u =v
y 'y

d.

ru =-v,,rv. =-u

d z=w

dv —v =0
y

d. magnification

d. inversion

d. inversion

d. circles

o

. parabolas

d. none

d z=w

A mapping which preserves the angle both in magnitude and direction is

called
a. bilinear b. conformal c. isogonal

d. none
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A mapping which preserves the angle only in magnitude is called

a. isogonal b. bilinear c. conformal d. none
If f(z) isanalytic inside and on a simple closed curve C, then f f(z)dz=
C

a.l b. 2rzi c.0 d. o
z+1 o

i;dz = , where C is |z|_%.

a.o b.1 C. 27 d. 4z

The point z =1 lies the circle|z +1=2 .

a. inside b. outside c.on d. none

The centre of the circle |z —i|=1 is

a.(3,0) b.(0,1) c.(0,3) d.(2,2)

z

The poles of f (z) = m are
z-2)(z+

a.z=2,3 b.z=-2,-3 c.z=-2,3 dz=2,-1
If f(z) isanalytic inside and on C and z = a lies inside C, then ifﬂdz =
nz-a
a. 2zif(a) b. 2zi f (a) c. 2zi f (a) d. none
if @) dz, where z = ais a point which lies inside C is
2
cl(z-a)
a. 2zif(a) b. 2zi f (a) c. 2zi f (a) d. none
Ifw=2z2 ,thenv = .
a. x%-y? b. 2xy c. x2+y? d. —2xy
eZ
§ dz, where C is |z|=3is
z-2
C
. 2ri 2ri
a. 2rie b. 27ie2 C. —- d -—-
e e

PART B (8 X 5 =40 MARKS) (ANSWER ANY EIGHT)
Find the component of velocity, speed, acceleration of a particle whose path is given

by F(t) =4ti —4t j +tk in the direction of i + j +k at t =1.

Find the angle between the surfaces X2 + y2 +22=9 and x% + y2 —z=23at
(2,-1,2).

Find the work done in moving the particle in the force field

f =(5xy —6x%)i —(2y —4x)] along the curve y = x3 from x =1 tox =2.

Show that the vector field f =(y + z)i +(z+ X)j+ (x+ y)k is irrotational and find its

scalar potential.
Check whether the function f(z) =e? is analytic or not.

Check whether u = x? — y2 — 2Xy —2Xx+ 3y is harmonic or not.
Find the image of x =0,y = 0,x = 2, y = 1under the mappingw =z + (2 + 3i).

Find the Bilinear linear transformation which maps the points z =o0,i,0ontow =-1,—1i,1.
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sin 7z22 + COS 7z22

(z-D(z-2)

Expand f (z) =

Evaluate f dz, where C is the circle|z| =3.
C

1 . . .
——— — in Laurent’s series in the region |Z| >2.
(z-1(z-2)

PART C (2 X 10 = 20 MARKS) (ANSWER ANY TWO)

Verify Gauss Divergence theorem for f =x27 +y2j+z2k taken over the cube
bounded by the planes x=0,x=1,y=0,y=12=0,z=1.

Find an analytic function f (z)whose real part is u=e*(xsin y — ycos y). Also find
its harmonic conjugate Vv ’.
2r

0 . . i
Evaluate J' musmg contour integration.
+4cos
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