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Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. Missing data, if any, may be suitably assumed

. No Question Marks (RBTL:CO.PI)
MODULE -1
1. a. Find the angle between the surfaces x’+)’+z>=9 and z=x"+)"-3 06 (2:1:LLT)
at (2,-1,2).
b. Find constants @ and b such that 07 (2:1:1.L1)

=y

Fe (axy+z“)i +(3x2 -z)j +(bxz2 —y)k is irrotational, and hence find

the scalar potential.

C. = = 2 B, 07 (371 2 1.1.1)
If » =xi+yj+zk and r =|r| then prove V'(r"):n(nH)r""
OR
2. a. Find the directional derivative of ® =x’yz+4xz’ at (1,-2,-1) along 06 (2:1: 1L
2i—j-2k.
b. Evaluate vadx+xy2dy by Stoke’s theorem where ¢ is the square in 97 @:1:1.1.1)
the x—y plane with vertices(1,0),(=1,0).(0.1) and (0,-1).
C. = A : 07 (3% 1 57.0.1)
Evaluate _U F.nds (or find the flux across the surface) given
e xi+ yj+zk overthe sphere x’ +y’ +z" =a’.
MODULE -2
3. a = 06 2:2:1.1.1)
Find L[cos2t cost}
!
b. y 02t<a 07 @21
Find L[ £(r)].if f[7]= where f(1+2a)=f(1).
2a-t as<t<2a
C 07 (2:2.:1.1.1)
Find L ———8—7 using convolution theorem.
(s +a’
OR
4. a. §2 06 (2:2.:1.1.1)
Find[™'| ———|.
(s~l)(s+2)'
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b. cost 0<t<nrm 07 (2:2:1.1.1)
Express f[1]= in terms of unit step function and
sint t>nx
hence find L[f(t)],
. _ 2 07 2:2:1.1.1
Using  Laplace  transformations  solve 4 3}+4§+4y =e”, ( ;
(i 1
given y(0)=0,» (0)=0.
MODULE -3
5. & Solve (4D'-4D'-23D*+12D+36)y=0. 06 (3:3:1LLD
b. Solve (D*+4D)y=sin2x+x". 07 (3:3:1.1D
A ; 2 s 07 R3]
¢ Using method of variation of parameter solve (D2 + l)y = l_ ( )
1+sinx
OR
6. a. golve (D3+D)y:e2x 06 (23111
b. 3 2 07 (3:3:1.1.1)
Solve xd ):+d—f=l
e dx* x
c. 2 d%y dy 07  (3:3:111)
Solve (1+x +(1+x)—+y=log(l+x
MODULE -4
7. a. Form a PDE of the family of all spheres whose centres lies on the plane 06 (2041 1.1.1)
z =0 and have a constant radius r.
b. By " . 07  (3:#4:1LD
Solve =sinxsiny for which—=-2siny when x=0 and z=
Ox0y
if' y is an odd multiple of %
¢. Derive one dimensional wave equation. 07 3:4:1.1.1)
OR :
8. a. Form aPDE by eliminating arbitrary function 06 (2:4:1.1.1)
(I)(x+y+z,x2 +y’ —zz):O
b. 2 07 (3:4:1.1.1)
Solve f+z =0 given that x=0,z=¢" and -a£=l :
¢ Solve heat equation u, = c’u_ by method of separation of variables. 07 (3:4:1.1L1)
MODULE -5
9. a. Find the root of the equation xlog(x)—1.2=0 carry out three iterations 06 (2:5:1.1.1)

using Newton-Raphson method.
b. Given 07 25 L1.1)
sin45" =0.7071,sin 50" = 0.7660,sin 55" = 0.8192,sin 60" = 0.8660, find

sin57 using an appropriate interpolation formula.
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c. 07 (3:5:1.1.1)
Evaluate Icosxdx by applying Simpson’s 1/3" rule taking seven

0

ordinates.
OR
10. a. Using secant method, solve x’ =2x—5=0 carry up to three iterations. 06 (:5:LLD
b. Use Lagrange’s interpolation formula to find y at x=10 given 07 (2:8: L1.1)
x 5 6 9 11
»yy 12 13 14 16
C. ¥ 07 (235% 1.1:1)

1
Using Simpson’s 3/8" rule find I dx by taking seven ordinates and
0

14+ 2?

hence find the value of log2 .

k% kk kk
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