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BACHELOR OF ENGINEERING IN PRODUCTION
ENGINEERING EXAMINATION, 2017

(1st Year, 2nd Semester )
MATHEMATICS- | 1]

Time: Threehours Full Marks: 100
(50 marksfor each part )

Use aseparate Answer-Script for each part
PART - |
Notations/Symbolshavetheir usua meanings.

Answer any five questions:

1 a If %:qu and%=v‘v><vthenprovethat

d _ _ W (Ux U
E(va)_w (Uxv)

b) The temperature of points in space is given by
T(x,y,2) = x*+y? -z A mosquito located at (1, 1, 2)
desirestoflyinsuchadirectionthat it will get warm as
soon aspossible. Inwhat direction shouldit move? 5

2. a If uF=Vv, whereu,v arescaarfieldsand F isavector
fidd, evauate

F.VxE 5
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3.

b)

b)

b)

[2]
Computethelineintegral j(yzdx - x?dy)
C

about the triangle whose vertices are (1, 0), (0, 1) and
(-1, 0). 5

Verify Green’s theorem for I(y—Sinx)dx + Csx dy
C

where C is the boundary of the region bounded by the

. 2

linesy=0, x=mn/2 andy=;x- 7

If thevector functions f and § areirrotational, show that

f xg issolenoidal. 3

State Divergencetheorem.
Evauate J'J'{ x%dydxz + x2dzdx + 2z(xy — x — y)dxdy
S
where Sisthe surface of the cube 0<x <1, 0<y<1
and 0<z<1. 5

If T=xi+yi+zk and r =0 then show that

5.

[3]

Verify Stoke’s theorem for T =(x?+y?)i—2xyj taken
around the rectangle bounded by the lines
Xx=%a,y=0y=h. 10

a) FindtheFourier transform of

f(x) =1-x2 if |x]|<1
=0 if |x|>1

b) Find Fs(S) and Fc(S) are Fourier Sinetransform and
Cosinetransformof f(x) respectively, then show that

Fs[f (x)Sinax] = %[l_:c (S-a)-Fc(S+a)]

a If Z(u,)=1u(z), thenshow that 5
b) Provethat
2(sing) - 250
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10.
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PART -B

Answer any five questions:

Obtain afourier seriesfor thefunction f(x) given by

f(x):l+2—x,—n3xs0
T

1—§, 0<x<m
7T
2
Hence, deducethat 12+i2+i2+---:n—. 10
1 3 5 8

Obtain aFourier seriesfor thefunction

f(X) = nx , 0<x<1

—n(2-x), 1<x<2 10

If f(x):x,0<xsg

T
=T—X,—<X<T
2

show that

4( Sin3x  Sin5x
) f(X)=—|SINX———++———---
) T n[ 3 52 }
Cos2x Cosbx Coslox
12 " 3 i 52 i

i f(x):%_%[ } 55
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12.

13.

14.

[5]

The pointsof trisection of astring are pulled asidethrough the
same distance on opposite sides of theposition of equilibrium
andthe springisreleased fromrest.

Derive an expression for the displacement of the spring at
subsequent times and show that the midpoint of the string
awaysremainsat rest. 10

A rod of length | with insulated sidesisinitially at auniform
temperature U It’s ends are suddenly cooled to 0°C and are
kept at that temperature. Find thetemperaturefunction u(x,t),
wherex isthedistancefromoneend at timet. 10

A tightly stretched string with fixed end pointsx =0 and x =1
isinitidly a restinitsequilibriumposition. If itisset vibrating
by giving to each of itspointsavelocity Ax(l —x), findthe
displacement of the string at any distance x from oneend at
any timet. 10

Letubeaharmonicfunctionin0< x <a, 0<y < b inthexy

.. 9%u 0% : _ _
plane, satisfying — + —— = 0 with u(0, y)=0, u(a, y)=0,
ox?  ou?

u(x, b)=0and u(x, 0)=f(x). Determineu(x, y). 10



