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B. Tech. 4th (Common for all Branches)
Semester (Re-Appear)
Examination - Qctober, 2020
MATHEMATICS-I
Paper : Math-102
Time : 1.45 hours | . fMaximum Marks : 100

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

Note: Attempt any three questions. All questions carry
equal marks.
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, d > >dB dA
1. Verify the formula —{A.B)=A.——+ ==,
(a) Verify the a Jr( ) ey B for
4 2¢ 4 30 03 s -
A=5t"1 +tj —-t"k, B =sint - costj.
(b) State Stoke's theorem.
(c) Find the orthogonal trajectories of hyperbola
Xy =c.

2
(d) Solve d—i—f%%{-rﬁx =0, given that when { = 0,
t

J dr?

x=0and E:G.
dt
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(e) Find:
L[E_'E(S'm 2t - EtCOSZE]]

(fy Find the Laplace transform of the square wave
function of period a defined as :

f[t]:l,whenﬂr:rc:%

= -1, when %{ f<a

(g) Solve:
& 2 2
pr-q =x-y

= =
"9; 'ﬁm (h) Solve the following equation by method of
:{: % separation of variables :
= =
z = 33 2 0, u(x,0) = 407
= = ax By
o o
= =
£ =
= & 2. (a) Find the angle between the surfaces
g § x4 _:;2 +22=9 and z=x"+ yz -z at the point

(lr "'1f 2}
(b) Find the values of a, b, ¢ for which vector
-3 - - . .
V=(x+y+azh +(bx +3y-2)j + (Bx~cy+ 2)k 18

irrotational.

3. (a) Verify Green's theorem in the plane for
‘j’(-"".“ * Hz)dl’ +X 211'3!, where C is the closed curye
C
of the region boundcd-by y=xand y= X2,
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(b)
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) — R o - -
Find ”F.ndS, where F = (2x+3z) ~(xz+y);
5

+(y* +22)k and S is the surface of the sphere
having centre at (3, -1, 2) and radius 3.

Solve :

(3xy - 24y )dx + (x> - 2axy)dy = 0
If the temperature of the air is 20°C and body
cools from 100°C to 60°C in 20 minutes, in what
time will temperature drop to 30°C ? What will be
the temperature of the body after 40 minuies ?

Solve :

dzy
2

+y=xsinx
dx

by method of variation of parameters.

A second’s pendulum which gains 10 seconds per

day at one place loses 10 seconds per day al

another; compare the accelerations due to gravily

at the two places. )

(i) Find:

L[l - cost :
2|
(i) Ewvaluate:

o0
jh'" 2t cost df
0

(3) P.T.O.
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(b)

8. (a) E

(b)

(b)

2401 B-Sﬂﬂﬂ-l{P-d][Q-gHED}

https://www.mdustudy.com
State and prove Convolution theorem.,

Solve the following simultancous cquation by
dx tfy .

sing L.T. — ~2x4 3y =0, =~+2x -y -0 giwen

using o ! o i g

that x(0) = 8 and ¥(0) = 3.

Solve the integral equation :
!

y(u) |
I—“{{-Ltm_.] i b 12
f-u
0
A
f parlial differential equation by eliminahzg
2

i e

the arbitrary function form f(_wr2 byt
22 2xy)=0.
Solve:

(y+z)p+E+x)g=x+y

Solve :
2xz - .mz 2qxy + pg =10
Solve :
a2 52H
_—2 e :—-—-ir = []
oy oy

which satisfies the conditions : u(0), y) = u(l, y) =

. MY
u(x,0) = 0 and u(x,a) - :~‘m--Jf :

(4)
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