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Q1 (a)

SECTION-A

Formulate PDE for surfaces whose tangent planes form a tetrahedron of constant volume
with coordinate planes.

(10)
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Q.1 (b) | Statethe sufficient condition for convergence of the Gauss Seidel iteration method. (10)
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Q.1 (o)

Find the equation of the streamlines for the flow § = —(3y2 ); ~63] at the point (1, 1).(10)
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Find the general solution and singular solution of 6yz —6pxy - 30)/2 +pq =0. (20)
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Q.2 (b)| Writean algorithm in the form of a flow chart for Newton-Raphson method. Describe the ——
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Q5 (a)

SECTION-B

Transform the equation yz, ~xz y =0 into one in polar coordinates and thereby show that

the solution of the given equation represents surfaces of revolution. (10)
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Q.5 (b)
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Q.5 (c)| Express the Boolean function F(x,y,z)=xy+x'z ina product of maxterm form. (10) ;3.
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Q5 (d)

Convert (3798.3875)] o into octal and hexadecimal equivalents.
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Q5 (e)

Find the moment of inertia of triangular lamina.
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Q7 (a)

Find the family of surfaces orthogonal to the family of surfaces given by the differential

equation (y+z)p+(z+x)g=x+y. (15)
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.7 (b) Using Runge Kutta method of fourth order, solve e a2 with y(0)=Tatx=02.

Usd four decimal plac-ej for calculation and step length 0.2. (15)
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Q.7 (¢)

For a dynamical system having two degrees of freedom, the Lagrangian is given by

. .3
5

- _"I,’_{ 2 k(2. 2 . .
L= 2\" f +4q2 ]“2‘(” “b.)r where g, and g, are generalized coordinates. Find the

corresponding Hamiltonian and derive the Hamiltonian equations of motion. Show further
that the generalized momentum corresponding to g, is constant. Show that the system
exhibits a simple harmonic motion with respect to the generalized coordinate g, (20)
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Q8 (a)| A tightly stretched string has its ends fixed at x= 0 and x = 1. At time ¢t = Q, the

string is given a shape defined by f(x)=ux(/-x), where u is a constant, and

then released. Find the displacement of any point x of the string at time ¢> 0.(20)
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Q.8 (b)| A plank of mas@ and lengﬂ-@s initially at rest along a line of greatest slope

of a smooth plane inclined at an anglo the horizon, a man of mass/ M
starting from the upper end walks down the plank so thatﬁ does not mov

4Ma
show that he will reach the other end in time \E’* M) gsina - ':\ (15)
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« Q8 ©

A two-dimensional flow field is given by ¥ = 1y.
(i) Show that the flow is irrotational.

(ii) Find the velocity potential.

(iif) Verify that yandg¢ satisfy the Laplace equation

(iv) Find the streamlines and potential lines. (15)
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