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er any FIVE full questions, choosing ONE full gquestion from each module.

Module-1
Find the angle between the surfaces x- + y +7z =9and z = x* + v — 3 at the point
(2, -1, 2). (06 Marks)
If F=V(xy’z"), find div F and curl F at the pomt (1, -1, 1). (07 Marks)
Show that F= (Y+zh+(z+x))+(x + y)k is irrotational. Also find a scalar function ¢ such
that F = V. (07 Marks)
OR

If F= Xyl + yz]+xk | evaluate j‘i_:-d? where ¢ is the curve represented by x = t, y = ¢,

&

sl=t=1, (06 Marks)
U:;mg, the Green’s theorem, evaluate }{3}:"—Sy:}dx+f4y—t’m}r}dyf where C i1s the
boundary of the region enclosed by y = +/x and y = x". (07 Marks)
If F= (2x? —32)j-2xyj - 4xk evaluate H_I-"J Fdv where v is the region bounded by the

planes x =0, y=0, z=0 and 2x + 2y+z=4 (07 Marks)
Module-2
Solve {4L} —8D°~ 7D’ + 11D + By =10 (06 Marks)
Solve [D + 1)y = tanx by the method of variation of parameter. (07 Marks)
Solve x ¥ - 3xy' + Sy = 3 sin (logx) (07 Marks)
OR
Solve (D* + 4)y = 27 + cos2 x (06 Marks)
Solve (2x + 1)° ¥ -6(2x F 1)y + 16y =8 (2x + 1) (07 Marks)

d x
The differential equation of a simple pendulum a +w’x = Fsinnt, where w and F are
1

. dx . .
constants. If'att =0, x =0 and p =0, determine the motion when n = w. (07 Marks)
Module-3
Form the partial d1ﬂen:nnal equation by eliminating the arbitrary function from
Ix +my+nz=p(x’ + y + 2°) (06 Marks)
&'z
Solve — = cos(2x + 3y) (07 Marks)
ox -~ F}
Derive one-dimensional wave equation in usual notations, (07 Marks)
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OR
0z 0
a. Solve x—+y—=1% (06 Marks)
X oy
, &'z . oz
b. Solve —— =z giventhat y=0,z=c"and ﬂ; =g (07 Marks)
C

a0y’
Find the various possible solution of the one dimensional heat equation u: = €Uy, by the
(07 Marks)

C.
method of separation o[ variable.
Module-4
7 a. Discuss the nature of the scries
o {-n+t}1l :
Z ael (06 Marks)
~ n
b.  With usual notation prove that
s
5
), .(x)= ||l sin X (07 Marks)
¥ mx
¢. LExpress X} — 5x° + x 4 2 interms of Legendre’s polynomials. (07 Marks)
OR
8 a. Discuss the nature of the series
. 3
X 2asl, L x>0 (06 Marks)
1.2 23 34
l
b. Prove the orthogonality property of Bessel’s function as _[x J (ax)], (Bx)dx =0, a#p.
0
(07 Marks)
e If X +2x  —dx+5=ap,(x)+bp,(x)+cp (x)+dp,(x) , find a, b,c and d. (07 Marks)
Module-5
9 a Using Newton’s forward difference formula find fil.4)
[ x% 8 [2 ]3] 415
[Rx): | 1026 |58 [112]194 |
{06 Marks)
b Find the real root of xe* — cosx = 0 correct to three decimal places lying in the interval
(-5, -6) using Regula l'alsi-method. (07 Marks)
; wd
¢.  Lwvaluate j'l_x —dx by using Simpson s {%J rule taking six equal strps. (07 Marks)
o 1+ X
OR
10 a. Show that a root of the equation ' + 5x — 11 = 0 lies between 1 and 2. Find the root by
Newton's Raphson method carryout two iterations. (06 Marks)
b, Find f{9) from the data by Newton’s divided difference formula.
=T s | T B8
"y | 150392 | 1452 | 2366 | 5202 |
(07 Marks)
(07 Marks)

c.  Evaluate jlugc xdx taking six equal strips by applying Weddle’s rule
4
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