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B.Tech. 2nd Semester F Scheme
Examination, May-2014 |
MATHEMATICS-II
Paper—Math-l 02-F
- i,
f - Common for all branches |
Time allowed : 3 hours ] [ Maximum marks : 100
Note : Question No. 1 is compidsory. Attempt five questions
in total.
1. (a) Define constant vector.
" (b) Find value of curl (grad ¢).
(c) Solve (3x2 + 6xy?) dx + (6x%y +4y*) dy = 0.
d’x dx
—+6—+9x=0,
(d) Solve a0 dt
(e) Find the Laplace transform of e™ cos’ t.
(f) Define Laplace transform of periodic function.
_(, ) . . 9% u L
olve =e™* Ccos X.
= ax ot SX

e S

(h) Solvez=px+qy-2./pq.

Section—-A

2. (a) ' Calculate the angle between the normals to the

surface xy =z2 at the points (4, 1, 2) and (3,3,-3).
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A vector field is given by

A= &2 +xy?) i+ @2 +xYy) j. Show that the

field is irrotational and find the scalar potential.
Find the circulation of F round the curve¢, where
F =e*siny i +e*cos yj and c is the rectangle
whose vertices are

n (.«
(0, 0), (1, 0), (I’EJ and LO, —2—)
Verify Stoke's theorem for the vector field
y?zk over the upper half
1, bounderd_by its

F=2x-y)i-y2 J-
surface of x2 + y> + 22 =
projection on the xy-plane.
Section-B
Solve y (xy + 2x%y?) dx + X (Xy — x* y*) dy =0.

When a switch is closed in a circuit containing a

battery E, a resistance R and an inductance L, the

. . di .
currenti builds up at arate givenby L m +Ri=E.

Find i as a function of t. How long will it be, before

the current has reached one half its maximum value

if E = 6 volts, R = 100 ohms and L=0.1 henry ?
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t ’ ¥
y(u) J‘ ; : A
du= t by Laplace tr

Solve 6‘- [——"‘t p e transform.

Section-D

Form the partial dlfferentlal equation by -

eliminating the arbltrary functions frof

f (x> +y?+122 2*-2xy)=0.
Solve x? (y-z)p+y*(z-x)q=2° (x—y).
Solve 2zx — px*—2q xy+pq# 0.

ou 0%u

Solve the equation —=—7 With boundary

ot ax
conditions |
u(x,0)=3sinnnx,u(O,t)=0,u(1,t)=0,

where 0 <x<1,t>0.

- Pu o o
Solve 5x7+57 = 0 within the rectangle

0 < x < a,0 <y < bgiventhat

u(O,y)=u(a,y)=u(x,b)=0and
u(x,0)=x(a-x).
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5. (a) Apply the meth

d’zy
d 12

solve

(b) Solve x?

(3) 24018

od of variation of parameters to

2
1+e*

__y—‘

—Cl—z+3xiy-
x’

- T(1-x?

Section—-C

6. (a) Findtheinverse Laplace transform of

1

s? (s? +a2)'_

(b) Find the inverse Laplace transform of

b

)

(c) Apply convolution theorem to evaluate

a8

2.

7. (a) Solve d—X+_d_y_ _

dt

2 dt 2y =3 cos 3t- 11 sin 3t given

thaty(0)=0and y' (0) =6 by Laplace transform
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