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Section A
All Questions can be answered. Each Question carries 3 marks (Ceiling : 24 Marks)
1 Explain the geometrical meaning of gradient.
2 A vector field is given by 4 = (x2 + xy2)i + (2 + x2y)j. Show that the field is irrotational.
. 3+2isinf . . .
3 Solve for Osuch that the expression T iomg S imaginary.
4 Ifx+iy= ﬁ, prove that (x? + y?)(a® + b?) = 1.
5 Find the modulus and principal argument of the complex number 1 + cosa + i sina .
6 Solve the differential equation yv1+ x2.dy + x{/1+ y%.dx = 0.
7 Solve the differential equation Dl x3_3,
dx x
8 Using Gauss’s law, Find the field outside a uniformly charged solid sphere of radius R and total
charge q.
9 Convert the Cartesian coordinates of a point P(1, 1, 2) into cylindrical coordinates.
10 Convert the spherical coordinates (7,6, ¢) = (2, % , g) of a point P to Cartesian coordinates
(x,v,2) .
Section B
All Questions can be answered. Each Question carries 6 marks (Ceiling : 36 Marks)
11 (i). What is meant by directional derivative?
(ii). Find the directional derivative of x?y?z? at the point (1,1, —1) in the direction of the
tangent to the curve x = e,y =sin2t+1,z=1—cost att = 0.
12 (i). State and explain Gauss’s law.
(ii). An infinite plane carries a uniform surface charge o. Find its electric field.
13 If z; and z, are two complex numbers such that |z; + z;| = |7z; — 73],
prove that arg.z; —arg.z, =§ .
14 A 2004 resistor is connected in series with a 5uF capacitor. The voltage across the resistor is
Vr = (1.2V) cos(2500 rad/s)t
(a). What is the circuit current?
(b). Calculate the reactance of the capacitor.
(). Obtain the voltage across the capacitor.
15 Solve the differential equation (x? + y?)dy = xy dx
16 Solve tany% + tan x = cosy.cos?x
17 Along cylinder carries a charge density that is proportional to the distance from the axis:
p = ks, for some constant k. Find the electric field inside this cylinder.
18 Express zi — 2xj + yk in cylindrical co-ordinates.
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Section C
Answer any ONE .Each Question carries 10 marks (1x10=10 Marks)

(). If f and g are two scalar point functions, prove that div(f Vg) = f V2g + Vf.Vg

(ii). For a solenoidal vector F, show that curl curl curl curl F = V*F

(i). An airplane is flying in a straight line at a constant altitude. If a wind gust strikes and raises
the nose of the airplane, the nose will bob up and down until the airplane eventually returns to
its original attitude. Are these oscillations (i) undamped; (ii) underdamped; (iii) critically
damped; or (iv) overdamped? Explain.

(ii). The shock absorbers in an old car with mass 1000 kg are completely worn out. When a 980
N person climbs slowly into the car at its center of gravity, the car sinks 2.8 cm. The car (with
the person aboard) hits a bump, and the car starts oscillating up and down in SHM. Model the
car and person as a single body on a single spring, and find the period and frequency of the
oscillation.
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