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[Use Separate Answer Books for each Group]

Group - A

Answer any three questions : [3%5]

a) Three forces P, Q, R act along the sides of a triangle formed by the linesx +y=3,2x +y=1and
x —y =-1. Find the line of action of the resultant.

b) A variable system of forces in a plane has constant moments about two fixed points on the plane.
Prove that their resultant passes through another fixed point on the plane.

c) State and prove the principle of virtual work for any system of coplanar forces acting on a rigid
body.

d) Two heavy rings slide on a fixed smooth parabolic wire whose axis is horizontal and the rings are
connected by a string which passes over a smooth peg at the focus. Prove that in the position of
equilibrium the depths of the rings below the axis of the parabola are proportional to their weights.

e) A smooth paraboloid of revolution is fixed with its axis vertical and vertex upwards; on it is
placed a heavy elastic string of unstretched length 2nc. When the string is in equilibrium show
that it rests in the form of a circle of radius 4acr / (4mal —cW), where W is the weight of the

string, A its modulus of elasticity and 4a, the latus rectum of the generating parabola.

Group -B

Answer any two questions : [2x2]
a) Define ‘Symbolic constants’.
b) State the difference between break statement and continue statement.
c) Show the output resulting from the following printf statement.
float a = 2-5, b = 0-0005, ¢ = 3000;
printf ("%8-3f %8-3f %8-3f", a, b, c);

Answer any two questions : [2x3]
a) Describe the output that will be generated by the following C program.
# include <stdio.h>
main ()
{inti=0,x=0;
while (i<20)
{if (I%5==0)
{x+=i
printf("%d" x);
¥
++i;
}
printf ("\n x = %d", x);
}
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b) Determine the output of the following :
# include <stdio.h>
main ()
{inti=0,x=0;
for (i=1; i<10; ++i)
{if 1I%2==1)
X+=1i
else
X——
printf(*%d",x);
break;
¥
printf ("\n x = %d", x);
}
c) A C program contains the following declaration and initial assignment
inti=8,j=5;
Determine the value of the following expression
2*((1/5)+(4*(j—3))%(i+j-2))+j/3;

Group—-C
[Attempt either Unit —I or Unit — 1)

Unit — I (Tensor Calculus)

Answer any two questions : [2%5]
4. a) Prove that ‘ZA; is not a tensor even though A is a covariant tensor of rank one. [3]
b) Prove that Kronecker delta is a tensor of rank two. [2]

5. a) If &(p,q) is the cofactor of Ay in the determinant d :‘qu‘ #0 and A™ = @ then prove that
A A" =5 [3]
b) If AM and B™ are tensors then prove that A} —B! is a tensor. [2]

6. a) If atensor Ay, is symmetric in the first two indices from the left and skew-symmetric in the

second and fourth indices from the left then show that A, =0. [3]

b) Define with example the inner product of two tensors. [2]
Unit — 11 (Differential Geometry)

4. State the Frenet equations of a space curve. Compute curvature of the circular helix a.: R®* >R by [1+2]

oc(s):[acosL,asin : bs J with a,b#0.
a’+b? Ja?+b? JaZ+b?
5. State definition of surface. Show that Torus of revolution is a surface. [1+2]
6. LetSbeasurface, PeS and X:U —S a parametrization of S with P € X(U) . Then show that— [4]
T.S=(dX), 1, (R?)
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