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PART A - (10 x 1 = 10 Marks)

dn—ly

The general solution of the linear differential equation a, ‘:;—Z tay—=++tay=X

IS
(a) y = Complementary Funtion
(c)y=C.F+P.I

dxn—

(b) y = Particular Integral
(dy=C.FxP.I

If n is a positive integer, then % x™ is equivalent to

1 1
a n b) —— xn
@) 7 5p * (0) 7oy

Del operator is
(a) same as the gradient operator
(c) both (a) and (b)

Vector field P is irrotational if V x P =

(@) o (b) -1

1

ok (d) [F (D] x"

(©)

(b) vector differential operator
(d) none of these

(€1 (d)0



10.

11.

12.

13.

14.

15.

A single valued function w = f(z) of a complex variable z is said to be analytic at a point

Z,if it has

(a) second derivative at Z,
(c) second derivative at Z

(b) aunique derivative at Z,
(d) aunique derivative at Z

Which of the following is not true when f(z) = u+iv is analytic at a point

(i) ux= vy at the point

(if) uy=-vyat the point

(iil) uxt+uyy= 0 at the point

(V) Uy, Uy, Vy, vy are continuous at the point

(a) only (i)
(c) all are false

(b) only (i) and (ii)
(d) all are true

Cauchy’s integral theorem is also known as

(a) Integral formula
(c) C-R equation

(b) Cauchy’s theorem
(d) None of these

In Taylor’s series taking a=0, the series is reduces to

(a) Fourier series
(c) Laurent’s series
L(t*) isequal to

1

(8) L(F(V) = — J, ™ f(D)dt
(©) L) = —= [, e f()at

The L'l(g) is

@) 1 (b) 2

(b) Maclaurin’s series
(d) None of these

;T fOT e Stf(t)dt
1_ST fOT eStf(t)dt

—e

(b) L(f(V) = =
(d) L(F®) = 5

©) 3 (d) 0

PART - B (5 x 2 = 10 Marks)

Find the complementary function of (D? — 4D + 3)y = 2 e*.

State Stoke’s theorem.
Define bilinear transformation.
State Cauchy’ integral theorem.

State initial and final value theorem.
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PART - C (5 x 16 = 80 Marks)

16. (a) (i) Solve the equation (D? + 6D + 9)y = e* + sin3x. (8)
2
(ii) Solve the equation x? ZTZ — ZxZ—z — 4y = 32(logx)>. (8)
Or
2

(b) (i) Solve ZTZ + 4y = 4tan2x using method of variation of parameter. (8)

T 2 4%y & _ _
(ii) Solve (2x + 3) ™) 2(2x + 3) —— 12y = 6x. (8)

17. (8) (i) Find the directional derivative of ¢ = 4xz?>+ x%yz— 3z at the
point (1, —2, —1) in the direction 27 — j — 2k. (8)
(i1) Show that:

F= (2 +2xz22)T+ Qxy — 2)] + 2x*z—y + Zz)F is irrotational and
hence find its scalar potential. (8)

Or

(b) Verify Gauss divergence theorem for F = x27 + y2J" + z2k over the cub bounded
byx=0,x=a,y=0,y=b,z=0andz = c. (16)

18. (a) (i) Find the analytic function w = u + iv if v = e?*(xcos2y — ysin2y). Hence
find u. (8)

(i) If f(2) is a regular function of z, prove that (% + %) If (2)|? = 4|f'(2)|.
(8)
Or

(b) (i) Show that the function u = x3 —3xy? + 3x% —3y? + 1is harmonic and

determine its conjugate. (8)
(i) Find the bilinear transformation that maps the points z; = 1, z, = -1, z3 =1
intothew; =0, w, =1, wsy = o respectively. 8)

sinm z%+cosm z

2
dz ,where ¢ is the
(z—1)(z-3)
circle |z| = 4. (8)

19. (@) (i) Use Cauchy’s integral formula to evaluate fc
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Z2— - . .
(if) Expand f(z) = —“D _ in a Laurent’s series if (Dlz| >3, (ii))2 < |z| < 3.

(z+2)(z+3)
(8)
Or
2 do . . .
(b) Evaluate fo Srees Using contour integration. (16)
20. (a) (i) Find the laplace transform of the rectangular wave given by
(1, 0<t<b : _
F(O) = {_1_ L, with £(E+2b) = £(. 8)
(ii) Verify initial and final value theorem for f(t) = (t? + 4t + 4)e™t. (8)
Or
. ' . —1 1
(b) (1) Use convolution theorem to find L [—(s+1)(s+2)]. (8)
(i1) Using Laplace transform method to solve:
y ' — 4y '+ 8y =e%, y(0) =2, y'(0) =-2. (8)
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