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Note: This question paper contains two parts A and B.

1) Part- A for 10 marks, i1) Part - B for 50 marks.
s Part-A is a compulsory question which consists of ten sub-questions from all units
carrying equal marks.
~~-e  Part-B consists of ten questions (rmumbered from 2 to 11) carrying 10 marks each. -
. +From each unlt there are two questrons and the student should answer one of them
7 Hence, the student should answer five questiofis from Part-B:~* © + ™ -

PART- A

Define an exact equation, .. . .
‘Write the standard form of a linear dlfferentlal equatlon in'
Find general solution of the differential’ equation y"'.
Find the P1 of (D? + 4D + 13)y = 2e™*.

State first shifting theorem of Laplace transforms.
State convolution theorem of Laplace transforms.
Define a scalar point function.

5—.1n 10 rnmutes find the temperature of the body after 20 rrnnutes and when the temperature;‘-’f-"----f'-‘-

R LA S S A T sy
OR

Solve (1 + y?)dx = (tan™ty — x)dy.

Prove that the system of confocal and coaxial parabolas y? = 4a(x + a) is self-

orthogonal [5+5]

iSOlVe (DZ + 1)y = Sl‘rtx sm2x _ 5 { y
Solve (D% + 4)y"="tan2x'by method of variation parameters e
OR

An LCR circuit with battery emf 'Esinpt’ is tuned to resonance so that p? = % If initially

. R .
the current i and the charge Q be zero, then show that for small values of o the current in

the.circuit at time.¢-is given by f—L‘_t.-sinpt_,.._a_ A A [10]..




6.a)  Find the Laplace transform of f(t) = e~%' + 3sin2t — 2cos3t + t + 100.

b)  Use convolution theorem to find the inverse Laplace transform of — [5+5]
(s+1)(s+2)
-"Usrng Laplace transform “solve ‘the’ d1fferent1a1 ec;[uatron(JD2 3D— 4)ym""‘= 2e~towith -

y(0) =1 =y'(0). [4+6]

8.a) Find the directional derivative of @ = 2xy + z2?at (1,—1, 3) in the direction of a vector
i+2j+ 3k

N ) Ifr = xl + vj + zk prove that div7.= 3 and curl .= 0. . e [5+5] . e
0 COR
-------- "'F1nd the Values of & b, and ¢ so that'the vector ../
=(x+y+az2)i+bx+2y—2)j+ (—x+cy+ Zz)k be irrotational.
b) Prove that Curl (F x G) = (G.V)F — GdivF — (F.V)G + FdivG. [5+5]

If F = 3x%yi + (x3 — 2yz?) j + (32% — 2y z)k then

a)Prove that F is-eonservative. ..+ e A e s e o e
S Y {-..b) Frnd 1ts scalar potentlal (2) , P X ' PoAL ; LAY L
e 4R ¢)Find the work dotie’in moving & partlcle under thrs force field frorn(Z 1, 1) to (2 0; 1) A T

[10]
OR
1. Verify Green’s theorem in plane for [. (3x* — 8y2)dx + (4y — 6xy)dy, where C is
the reglon bounded by the parabolas y = x and x? = y [10]




