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Note: This question paper contains two parts A and B.
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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)
Find the Laplace transform of cosh®2t. [2]
Find the Laplace transform of e (2cos5t —3sin5t). [3]
Evaluate the improper integral Iﬁe‘xzdx using Gamma function. [2]
0
¢ odx
Evaluate the improper integral using Beta and Gamma functions. 3
proper integ ! Ty Ui [3]

Find the area bounded by the curves x> = y*,x =y using double integration. [2]

1 y+4
Change the order of the integration _[ j 2y+lldxdy and evaluate the integral.  [3]

X+

y=0 x=0
Find V¢, when ¢=3x’y—y°’z” at the point (1, -2, -1). [2]
Find the directional derivative of the function f(Xx,y,z)=2xy+z* at the point (1, -1, 3)
in the direction of the vector i+ 2 j+ 2k. [3]

2
If R=ti —t?]+(t—-1Dk and S =2t°T +6tk , evaluate jR. S dt. [2]
0

Evaluate the line integral ch(sz —8y*)dx + (4y —6xy)dy, where C is the boundary of the
C

region yzxﬁ,y:x. [3]
PART-B
(50 Marks)
Find the Laplace transform of sin+/t . Hence find L[CO\S/%/{J .
o t -
Prove that j j et (ﬂ)dudtzz. [5+5]
t=0u=0 u 4
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10.

11.

Find the inverse Laplace transform of In(s—ﬂ) .

s-1

Find the inverse Laplace transform of — >~ using the convolution theorem.

s(s® +a?%)
[5+5]
f dx Vs T
Prove that IW =-—cosec (—]
o @ —=x") n n
Evaluate Ixsin7 x cos* xdx using Beta and Gamma functions. [5+5]
0
OR
2 NN
Prove that j a9 = [ ( )] . [10]

0 ,/1—;sin20 Wr

1
Evaluatej _[ j — by changing to spherical polar coordinates.
1
0 0 0

—X'-y° -z
1z x+z
Evaluate the integral j I _[ (X+y+ z)dzdydx . [5+5]
-10 x-z
OR
Find by triple integration, the volume of the paraboloid of revolution x*+y® =4z cut off
by the plane z=4. [10]
Prove the following vector identities.
\AY
) V(AA) =4V +AVA) D) v[;ﬂ] = AR 20 [5+5]
2 2
OR
H H . R 1 R n n-2
If R=xi+yj+zk, show that: a) Vr=— b) V(—J:—T c) Vr'=nr"°R
r r r
d) V(a.R) =a, where a is a constant vector and r = R]|. [10]

State the Stokes' theorem. Verify it for the vector field F =(2x—y)i—yz*j—y’zk over
the upper half surface of x>+ y®+z* =1, bounded by its projection on the xy - plane.
[10]
OR
State the Green's theorem in a plane. Verify it for qSe‘X(sin ydx + cos ydy) where cis the
C

rectangle with the vertices (0,0), (7[,0),(7[, %) and(o, %) . [10]
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