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Note : Atiempt Five questions in all, selecting at least one
question from each Unit. All questions camry equal
marks.

Unit I

. (a) Solve the equation x* + 8x3 + 14x? - 8x - 15 =0,

given that the roots are in AP.

. . 1 1
(b;  Find the equation whose roots are o +—, B4 —
By oy

| .
Y+ pre where . [3, 7. are the roots of the cubic
o

3

. a1 b
equation > +;x“—;x~z-c={}.

2. 12} Show that :

. ““ -1 U p=l g1
Blra)= I—'l“‘,—_l,f-‘fl-f _l.'1l +x+
o (1e )™ o (1+x)77
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(b)
3. (3
(b)
4, (a)
(b)
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By using Leibnitz Rule 1 solve :

J‘c__, sin ax d
0 o
Unit 11
Find the Laplace transform of the functions :
(i) -1+ + 1] wheret >0

f
(i) ¢ _[e"d".cc-s 3tdr
0

Find the inverse Laplace transform of the functions :

o ()

Ts-11
W (s+1)(s=2)*

If u defines unit step function, then prove that

L[f(t=2u(t-a)]=e* f(s) . using this property

] SL,-I.I'E
find ! 5 |-
7 +7

Using Laplace transform, solve

2 » L]
d i +4£f-'1'-+3y =¢082x, given that y =2 and
dv-  dx

at x = 0.

=1

£_1_=
dx

2
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Unit I11

5. (a) Solve the equation :
-
] 3
xy-—e¥ |dv—x"ydy =0

(b) Show that the family of orthogonal trajectorics of
x2 + y2 = Jax represents a family of circles

x2+y2=¢p, ¢ being a paratmeter.

6. (a) By method of variation of parameter, solve :

.
d-y
—5tr= secx tan x.
dx
(b} Solve the set of simullancous equations :
2 2
dasy . d°y
;;+y=smr. :} +x = Cosl.
di~ dt”
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Unite IV
7. (a) Find the directional derivative of

Sflx, y, 2) = 2% + 3y? + 22 at the point P(2, 1, 3)
in the direction of the vector a =72k,

(by () Ifu=x*+p*+z2and V=xi+yj+zk, show
that div(4V) = 5.
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(li) IR =I;+_}_’;+3}E and p = x: -|-_1_-: 4152 = (.

RYy. 2
then show that ¥ ‘F.u]z—u—;R..

r ¥

8. (a) Ewvaluate by Green’s theorem

7 L] .
L(x‘ ~¢osh y)dx +(y+sinx)dy., where C is the

rectangle with vertices (0, 0). (m, 0), (w. 1) and
(0, ).

(by Evaluate L(J{}’dl‘+.l}'2a'y) by using Stoke’s

theorem, where C is the square in the xy-plane with
vertices (1, 0), (=1, O} (0, 1) and (0, -1).
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