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Note: This question paper contains two parts A and B.

Part. A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a. b. ¢ as sub questions.

PART- A
(25 Marks)
. ‘ K, 0<t<?2
7 ~ P s F ey = o ’ 4+ 4) = - o)
Find the Laplace transform of f(t) {0’2 CEEa fE+4) = f(o),vt >0. [2]
—pt
Find the Laplace transform of f(¢) = - (3]
Evaluate G%) 2]
i o [F o=x% .
Evalualcfou e ™ dx. [3]
Evaluate f“’zsinZ 0 cos” @ do using beta and gamma functions. [2]
Show that the area between the parabolas y* = 4ax and x? = 4ay is 1—: a’, [3]
Find a vector normal to the surface xyz? = 20 at the point (1,1, 2). (2]
It uF = Vu, where w, v are scalar tields and F is a vector field, show that F - curl F = 0.
[3]
State Green’s theorem. [2]
Find the work done by a force vi+x/ which displays a particle from origin to a point
(/ + ;) along the line y = x. [3]
PART-B

(50 Marks)

Express  the  function  f(¢) in terms = of unit  step  function,  where
£1) = E—1, It
T 13-8 2zt
Hence find its Laplace transform.
Find the Laplace transform of fol te3tsint dt. [
OR
State the convolution theorem on Laplace transforms. Using it find the inverse Laplace

: N
transform of—

N

+5]

s(s?+a?y
Solve y" +2y" + 5y = e7tsint, y(0) = 0 and y'(0) = 1 using Laplace transforms.
[5+5]
‘ 3 \
Evaluate j\ *(1=x)"? dx using Beta. Gamma functions.
. 1 dx b
Evaluate [ - [5+53]

] .
(I—=xm)n



b)

6.a)
b)

9.a)

OR
. X i =1 B(mn) - ;
Show that 0 Wdt = pm o Where m,m, a, b are positive integers.

lxmwl,irxn~1 .
Evaluate f() W dx. [J+D]

5 1 rxx? dxd ; . ;
Evaluate [ ["=—==—= by changing into polar coordinates.
0Jo [SrZyyz sile
. . 2 K -
By double integration, calculate the area bounded by the curve a’x? = y3(2a — y).

[5+3]
OR
i

)a + (:‘—’)E =1, a>08>0,

Find the area enclosed in the first quadrant by the curve ( }
8

a
using beta gamma functions.

Find the center of gravity of the area of the cardioid r = a(l+ cos@). [5+

n

]

Show that V2(r") = n(n + 1)p,

IFf=(x*+y>+22)™" find div grad f and determine n if div grad f = 0. [5+5]
OR

Show that the vector F =(x+3y)7 +(v=32) / +(x—2z)k is solenoidal and also find

F-curl F.
In what direction from (3,1,-2) is the directional derivative of ¢ =x3y? +yz
maximum? Find also the magnitude of this maximum. [5+5]

State Stokes theorem. Verify it for the vector field F(Ex—;v)?é_yzzj —y'zk over the

upper halt surface of the sphere x? + y? + z2 = 1, bounded by its projection on the

xy —plane. [10]
OR
Using Green’s theorem, find the area of the region in the first quadrant bounded by the
1 x
CUrves y =,y = =, 3 ==

Evaluate divFdV, where F=yi+x+z2k over the surface  of  the
v J Y/

cylinder x? +y? =%, 7= 0, z=h. [5+5]
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