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Third Semester B.Tech. Degree Examination, April 2015
(2013 Scheme)
13.301 : ENGINEERING MATHEMATICS - 1l
(ABCEFHMNPRSTU)

Time : 3 Hours Max. Marks : 100

Instructions : 1) Answer all questions from Part A. Each question carries 4 marks.
2) Answer one full question from each Module of Part B. Each full
question carries 20 marks.

PART -A
1. Find the angle between the normals to the surface xy = z2 at the points (- 2, - 2,2)
and (1,9, -3).
2. Find the workdone by the force F = xj + 2yj in moving a particle from (0, 0) to (2, 2)
along the curve 2y = x2,

3. Find the Fourier cosine transform of e,
4. Form the partial differential equation by eliminating the arbitrary functions from

z=f(y+3x)+g(y—-3x)+ XY X3y.
6
5. Solve the equation U(x, t) = et cosx with U (x, 0) = 0 and —é— 0.0=0 by the

method of separation of variables.

PART-B
Moduie -1

not solenmdal

b) If F = xi +yj + zk and r =[f| show that y2(" — nn 4 1) "~ 2.

c) Use Divergence theorem to evaluate HE nds where F = 4xzi — y j + yzk
and S mhesurfaceofthecubeboundedbyx 0. x=1 vl -vel 2z=0 221

-

7. a) Find the constants a, b, ¢ so that F = (axy + bz3)i + (8x? - ¢z)j + (3xz? - y)k
is irrotational.

b) If F = (x +y ) 2xy1 Find [F dr where C is the rectangle in the xy plane
boundedbyx=0,x=a,y = Oy b.

2
c) Use Green’s theorem in the plane to evaluate f (x® - 2xy) dx + (x%y + 3) dy

where C is the boundary of the region bounded by y=x2andy = x.
P.T.O.
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13.
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Module i R0 O

Find the Fourier series of period 2! for the function
f(x)=1-x,0<x<]

=0, [<X<2 [
Expand f(x) = nx — x° as a half range sine series in the range (0, 7).
Find the Fourier transform of f(x) =x,| x| <a

=0,[x|]>a,a>0.

Find the Fourier series of f(x) = x — 2x%, -t <x <.
Expand f(X)=x + n, 0<x<n

=-X+7n —n<X<0, given that f(x) is periodic with period 24 .

2.
Find the Fourier transform of f(x) = {1" it x| <1

0 ifl X |>1
Module ~ Il
822 2 oz
Solve sz a?z = 0, given that when x = 0, z = &Y and ol a.
ox

Find the singular integral of z = px + qy + p2 - g2.
Solve : x (y? +z) p—y 2 +2)q=2z (x2—y2).

Solve the equation (D% — D'4) z = e**Y.

Solve : z=xp?+qy .
Solve : yp = 2xy + log q.
Moduie - IV
: . . ou 2 6%u
Find the variable separable solution of the heat equation at = ;5
I a string of length ‘I’ is initially at rest in the equilibrium position and each of its

points is given the velocity [@ =V_.sin®

0
y(r, ). Fh=o

A tightly stretched string of length ‘I’ is fastened at both ends. Motion is started by
displacing the string into the form kx (I — x) from which it is released at time t = 0.
Find the displacement y (x, t).

A rod of length ‘I’ has its ends A and B kept at 0°C and 80°C respectively until
slate-state conditions prevail. If B is suddenly reduced to 0°C and kept so, while
that of A is maintained, find the temperature function u(x, t).

ETX, 0<x<!. Find the displacement




