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PART A
(Answer all questions. Each question carries 3 marks)
CcoO
1.  What is the greatest rate of increase of ¢(x,y,z) = x?z — 3xy?z3 at (0,1,3). [1]
2. A particle moves through 3- space in such a way that its velocity is #(t) = i + tf + t2k.
Find the coordinates of the particle at time t = 1, given that the particle is at the point [1]
(—1,2,4) at the time t = 0.
3. Apply Green’s theorem to evaluate [ (y* — 7y) dx + (2xy + 2x) dy where C is the circle 2]
x2+y?=1.
4. Determine whether the vector field F(x,y,2) = (x3 — x)i + (¥3 — y)] + (23 — 2)k is free 2]
of sources and sinks. If it is not, locate them.
5. Check whether e ~%5%, ¢=25% are linearly dependent or independent using Wronskian. [3]
6. Giveny,; = x? isthe solution of x?y" + xy'- 4y = 0, find the second solution by reduction 3]
of order.
7.  Find the Laplace transform of cos? wt . [4]
8. Show thatu(t —a) = [, §(t —a)dt [4]
9. Find Fourier cosine integral representing of f(x) = {(1) 0< jﬁ ; i [5]
10.  Find the Fourier sine transform of e™**, a >0. [5]
PART B
(Answer one full question from each module, each question carries 14 marks)
MODULEI
CO Marks
11. a) Find the divergence and the curl of the vector field
F(x,y,2) = e¥i— 2 cosyj + sin® zk. [1] (®)
b)  Evaluate fcﬁ -d7 , where C is the path x = t,y = t2,z = t3 from (0,0,0) to ©)

(1,1,1) and F = (3x2 + 6y)i — 14yzj—F 20xz2k.
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b)

b)

b)

b)

b)
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OR

Determine whether F = (2xy + z3)i + x2j + 3xz2k is conservative vector
field. If so, find the scalar potential. Hence evaluate the work done in

moving an object in this field from (1, —2,1) to (3,1,4).

Find the directional derivative of f(x,y,z) = ﬁ at P(2,1,—1) in the

direction from P to Q(—1, 2,0).
MODULE II

Evaluate [f_(x + y)dS, where o is the portion of the plane

Z = 6 — 2x — 4y in the first octant.

Find the outward flux of the vector field

F = (2x — y)i + (2y — 2)j + z%k across the surface of the region that is
enclosed by the circular cylinder x? + y? = 4 and the plane z= 0 and z= 3.

OR

Apply Stokes theorem to evaluate the integral fcﬁ - d7 where

F = 3zi + 4xj + 2yk and C is the boundary of the paraboloid
x? + y? + z = 4 for which z > 0 and C is positively oriented.

Use Green’s theorem to evaluate § (e* +y?) dx + (e” + x*)dy where C is

the boundary of the region between y = x? and y = 2x.
MODULE III

Using the method of variation of parameter solve the differential equation

(D? — 2D + 5)y = e*tan2x .
Solve (D3 + 3D? — 5D — 391)y = —300cosx .
OR

Solve (D? — 4D + 31)y = e* —gxz )

Solve the initial value problem
x%y" =3xy"+4y=0y(1) =m,y'(1) =4rm.

MODULE IV

Using Laplace transform, solve the differential equation
y"+9y =10e%,y(0) =0, y'(0)=0.

Find L(te"tcost) .

OR
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18.

19.

20.

a)

b)

b)

b)
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Apply convolution theorem to find the Laplace inverse transform
of o= —b 4 ®

(s2+1)(s2+25)

Determine the response of the damped mass- spring system under a square

wave, modeled by [4] (6)
y'+3y' +2y=r)=u(t—1) —u—-2), y(0)=0,y'(0)=0
MODULE V
CO Marks
o %x 0 <x<1
sinw-wcosw .
Show thatjo ——  —sinxwdx % x=1 - [5] 8)
0 x>1
. . _x —-1l<x<1
Find the Fourier transform of f(x) = { 0 otherwise: [5] (6)
OR
CO Marks
. . 1 |xl<1
Find the Fourier transform of f(x) = {0 x| > 1
® sint [5] (8)
Hence evaluate f , dt.
0
Compute the Fourier transform of convolution of the functions
[51  (6)

f(x) =gx) =e™.
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