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PART - A (10 x 2 =20)

Answer ALL the Questions

1. If &8 yare the roots of x’ — I4x + 8 = 0, find &/ and S .

2. Find the condition that the roots of the equation X +px°+gx+r = 0
may be in Arithmetical progression.

3. What is the radius of curvature at (3,4) on x° +y2 = 257

4. Find the  envelope of the  family of  lines
y=mx++/1+m* ,m— parameter.

5. Find the particular integral of (D* — 6D + 9)y = ™.

6. Transform the equation x’y” — xy’ + y = 0 into a linear equation
with constant coefficients.

7. Define Simple harmonic motion.

8.  What are the boundary conditions at the end of a beam that is
perfectly free?

9. Find grad Jif D= xyz at (1,1,1).



10.

I1.

12.

13.

14.

15.

16.

17.

Show that F=x7 + y*j+z%k is a conservative vector field.

PART - B (5 x 12 =60)
Answer All the Questions

Solve X’ = 5x* + 9’ — 9% + 5x— 1 = 0.

(or)
Diminish by ‘3’ the roots of x* + 3x’ — 2x* —4x -3 = 0.

Find the centre and circle of curvature of the curve

Jx+Jy=+a at(%%)
(or)

A rectangular box open at the top, is to have a volume of 32cc.
Find the dimensions of the box that requires the least material for
its construction.

42
Solve —;;+4y=4tan2x, using method of variation of

dx
parameters.
(or)
| @+y e’ x—@ l
Solve i a

If an electric circuit in a condenser of capacity C has a resistance
R and inductance L and if there is a constant electromotive force
E, the charge q on the condenser at time t is given by
d q+ qu 1
dt dt
should be oscillatory and in this case show that

= kt kt
qg=e?|c cos( j+c2 sin(—j +CE.
L L

(or)

—qg=E. Find the condition that the charge °‘q’



18.

19.

20.

A light horizontal strut AB is freely pinned at A and B. It is under
the action of equal and opposite compressive forces P at its ends

and 1t carries a load ‘w’ at 1its center. Then for
L _d*y 1w dy l
O<x<—,El—5+Py=——x.Alsoy=0at x=0and —=0at x=_.Prove
2 dx 2 dx 2
that y= w SIn nx ,n2 zi.
2p nl EI
nCOS— —X

Verify Stokes theorem for F=xyi—-2yzj—zxk where S is the

open surface of the rectangular parallelepiped formed by the
planes x = 0, x=1, y=0, y=2 and z = 3 above the XOY plane.

(or)

Find the values of the constants a,b,c so that
F=(axy+bz’){ +(3x* —cz) j+(3xz* —y)k may be irrotational. For
these values of a,b,c find also the scalar potential of F.



