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- Answer all questions.
“ Part A
cdy x2 +xy + y°

it 'R .(a)' Solve =L =
‘ dx x2

(6) (D% +9)y=cos 3x.
(¢) Find L (cosh ¢ sin (2¢)).

T m | LN
(@ Find L1} S | f
4 5% +25+2 , ;
R
(e) Show that div( rle2
. r r
\

- N -3 - ) ;~) 2 - —% -

(f) Find curl curl f atthepoint (1,1, 1)if f =x yc+xzj +2yzk.

A - o - - 2 - - » -

(g) If F=(3x* +6y) i -14yz j + 20xz k,'eyal,uate IF -d r from (0, 0, 0) to (1, 1, 1) along the
_curve x =t,y =t2,z =t

. (h) Evaluate H(x3 dy dz +x2ydzdx +x2 z dxdz), wheré'x.=0;y=0;z=O;x=1;y=1;z=v1.
. S - )

(8 x 5 = 40 marks)

Part B ‘
Il (2) () Solve (7x -8y ~7)dx + (3x =7y -3)dy = 0. . ' | (7 marks)
(ii) Solve 2y cos (yz)f%é ;-‘-?ﬁ sin (%)= (x + 1%, (8 marks)
- or
(b) (i) Solve (D?-5D+6)y=e cos(2x). | (7 marks)
(ii) %% y”- xy’+ 4y = cos (logx) + x sin (log x). o | | | (8 marks)
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.;IH (a) Solve é_y: 29-,2 ty=g* subJect to the condmons y@)=0 and c_l_ =latt = 0 using Laplace

= dx dt o di .
transform.

& - i | ; : (15 marks)

Or

: d? L e
(b) (i) Solve C—iil+ay ces(Zt) subject to the condmons y =1 and y[g) -1. (7 marks)

o
(i) Find L1 [

g o2
=1 : (8 marks) -
s(s+2) -

¥, . - o w = 3 P )
IV. “(a) (i) Dctermine f (r), so that the vector f(r) r is both solenoidal and irrotational. .
' ' (7 marks)

‘ . - - - - . -
(ii) Prove that y2 ,n =,(”)(n+1)"n‘2’ where r =x § +yj+zk andr=|r|. (8 marks) :

Or

(b) (i) Prove that curl curl E‘z =grad (divF)-v2 F an’d'hence deduce that curl curl curl curl

-

- - .
F=V4Fif F is solenoidal.
(8 marks)

- ' Y 3
(i) Prove that F 3y 22 z i +4x3 zzj ~3x%y? [ is a solenoidal vector while

.- - -9 -

A=2cye® i +x%* +x2ye*
is a irrotational vector. -
' » (7 marks)

V. (a) Verify Stoke’s theorem for ?:(x? —’y2)?+:2xy:; in the rectangular regionb

x=0,y=0,x=a,y=b " .
| | (15 marks)
Or

(b) Verify Gauss divergence theorem for f —(x - yz) z +(y2 - 2x) j +(2% ~xy) k taken over
the rectangular parallelepxped 0L2xfa 05y <o

(15 marks)
[4 x 15 = 60 marks)




