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Note 1) Quest10n paper con51sts of Part A Part B
i1) Part A is compulsory, which carries 25 marks. In Part A, answer all questions.
ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks

Evaluate j xe dx

?i._\/erlfy Whether f

Sixl+yi+zi =1

‘Use convolution theorem to determine
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and may have a, b as sub questions.

:_.---"P'AR'[_.-‘--._- A o

N [2]
3, t>1
Define unit impulse function and find the Laplace of transform of unit impulse function.

B3I

Evaluate the Laplace transform of f(¢) = {

0
State and prove the symmetric property of Beta function. [3]
Define moments of inertia relative to x-axis and y-axis. [2]

Evaluate I I e_(y”)dy dx. [3]

J" '2")1 + (Z . ’f) ! ¥ xi"“" y)k 15 mot;tt:onal vector or net? [2]

DetermmeVO(r r) where r—xl+y]+zk r—|r| [3]

Define surface integral. (2]
Prove or disprove by Stokes theorem, I '(VXF )o nds=0, where F is any vector over

(50 Marks)
Find the Laplace transform of the triangular wave function of period 2a given by

O<t<a

! )
)=
/0 {Za—l , a<t<2a

OR

What is the advantage of Laplace transform over other methods?
d’ d . .
—f+2—y—3y =sinx subject to the

Use the method of Laplace transforms to solve
dx dx
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4.a)  Express the integral I sinbxdx in terms of Gamma function, where m, a, b are

constants.
/2 /2

.___..P"r'ov_ll_e (____)r-..___disprox__{.e':'""'J‘._.: \/sm 0do XI T

[5+S] ......

Define Beta function.

b)  Prove that j — dx = 7 p (g,gj and hence evaluate j sech® x dbx . [2+8]
0

| b) F1nd the area bounded by the curves y* = x’ and xt =y’ .
OR
dxdydz

(x+y+z+1)

7. Determine the triple integral Jﬂ taken over the volume bounded by the

[10]

_.,-planes x=0, yF 0,z= 0__and the plane x+ y+z =T

Show that dlv(grad{r }) = m(m + 1) r””2 , where m is a constant
r:xi+yj+zk, r= |r|.

b)  Prove that the vector f =(x* —yz)i+(y’ —zx) j+(2* —xp)k is irrotational vector. Hence

find the__.__lscalar po_ten_t_ial 45 such th__at...j_r = ng . [4+6] . e,
9.2) Compute the d1rectlona1 derlvatrve of the tunctron ¢ x’ vz + dxz> “at'(d,-2,-1) inthe” © ¢ e

direction of 2i — J j—k.

5 > where g is a constant vector. [4+6]

b) Prove or disprove that curl(
r r

axsz 3F(rea) a

Lstralght hne from (0 0 0) tO (2,1, 3) el _ Sod X R
b) EvaluateI(V x f )0 n ds ,where F=(x+2y)t'—3z ;’+x k and S is the surface of
S

the plane 2x+ y+2z =6 bounded by the coordinate planes x =0, y =0 and z =0.

:;--State Stokes theorcm y NN ' fon o
Verify the Stoke's theorem for the Vector ﬁeld F=xi+z ] + y 2k over the plane surface

x+ y+z =1 lying in the first octant. [2+8]
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