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QUESTION 1

(a) Find a parametrization of the cylinder

4+ (y—a)l¥=a> 0<2z<5,

where a is a constant. 6]

(b) Find the distance from the plane z + 2y + 6z = 10 to the plane

T + 2y + 6z = 20. 7]

(c) Find the angle between the planes x +y =1and 2z +y — 2z = 2. 7
QUESTION 2

(a) A curvilinear coordinate system (u, v, ) is defined by
T =auvcosd, y=auvsing, z=%(u®—-v?), whereu,v>0, -1 <p<m

(i) Find the scale factors and the unit vectors.
(if) Show that the coordinate system is orthogonal.

(iii) Find the line element and the volume element. (12]
(b) Show that ydz + zdy + 4dz is exact and evaluate the integral

(2131'—1)
/ ydz + zdy + 4d=z.
(0,0,0)

(8]




QUESTION 3

(a) Find out which of the fields given below are conservative. For conservative

fields, find a potential function.

(i) F= (2 +y)i+ 2]+ (zycos 2)k.

(ii) F = (ysin 2)i + (zsin2)j + (ycos 2)k. [12]

(b) Integrate f(z,y,z) = 2z — 6y® + 2z over the line segment C joining the points
(1,1,1) and (3,3,3). 8]

QUESTION 4

(a) Find the surface area of a hemisphere of radius a cut off by a cylinder having a

diameter of a. [10]

(b) By any method, find the integral of g(z, y, z) = zyz over the surface of the cube
cut from the first octant by the planes z =2, y =2, and z = 2. [10]

QUESTION 5

(a) By any method, find the circulation of the field F = (224 y2)i+ (z +y)j around
the triangle with vertices (1,0), (0,1), (—1,0) traversed in counterclockwise

direction. [10]
(b) Verify Green's theorem in the plane for
f [(2zy — 28z + (z + ¥¥)dy],
c

where C is the closed curve (traversed in the counterclockwise direction) of the

region bounded by the curves y = z? and 3 = z. [10]



QUESTION 6

(a) Define the Gamma function, I'(n), where n > 0 is a real number.

(b) Show that if n is positive real number, then I'(n + 1) = nl.

(c) Show that the Gamma function may be defined as

L(n) = /01 (1n (%))n-ldm.

1 de
d) Evaluat .
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2 16m
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QUESTION 7

(a) Evaluate
Q) / 240, (x)de
(i) / 2Jy(z)da
(i) /0 Y dy.

1+94

(iv) / sin® 6d9,

(2]
[4]

(5]
(4]

(5]

(3]
(8]
(3]

0
where J;(z) and J3(z) are Bessel functions of the first kind of order 1 and

order 3, respectively.

(b) Verify Stokes' theorem for A = 3yi — zzj + yz*k, where S is the surface of the

paraboloid 2z = 22 + y? bounded by z = 2 and C is its boundary.

END OF EXAMINATION

8]



