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1. (a)

S.E. (Mech-tPrbd. and S/W) EXAMINATION, 2010

ENGINEERING MATIIEMATICS-II

SECTION I

Solve any three of the following : [121.

(i) (Dz - l)y = p-t sin(e-r) + cos(e-r)

{ r r r  (Lr"  + DU = cosx
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. . . . .  r n z  t  O r ^ ,
\ ILL)  \ "  '  " ' J

2. (a) Solve any three of tle follpwing :

( i t  l l l z  +  l tD  +  6 tv  =  eex

,12 -
\iit 

--+ + 4Y = x sin x
dlC-

(ii i) (Dz + l)y = sec .r tan .r luse mef,noo

ol vanaf,ron oI pa

t4l
dt dt

lLzl

of variation of

paramelers,
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r i

.  t tu t , \D-  -  l ) y  =  COSn{  Srnnt r

^ .13 , '  d2y  dv  y  .
t ,,\ -z:--!- ! n-:--!- L :?. ! L - 1^o +

"  
.  _ - _ i +  : : + - = t o g x . .

dx' dx' dx .r

(a) .Solve :

dx
,^ 4 4, 

- 
-4 ^,4r 

- 
-4-4r'  l4lx \ z y  - z ' t  y \ z ' -  z x  )  z \ z -  - y  )

3: (a) A string is stretched tightly between x = 0, x = I and both

ends are given displacement y = q sin pt perpendicular to

the string. If the string satisfies the differential equation

d-y L d-y--:--. = -n :-; ,
dx' c' dt'

prove that the oscillations of the string are given'by

( nI\ ( ox nl\
J  =  dsec l  -  l cos  l r - -  -  l sm  p r .  I 8 l\ z c )  \ c  .  z c , /

(b) The system shown in the following figures begins to move with

l n n c o l  o t  a U.P.T.w
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determine

f u r =  t
' i
' ;

f u t =  t

\d) the

Or

following equation

^ r2.,
d u  2 u  @

at dx'

satisfies the following

0

0 f o r a [ r

x ' i n 0 < x < l

frnite'

Solve

where 4(r,

/ j j \  , , / l  ' \

(iti) u(r, 0)

(iu) u\x' r)
t81

t)

1S

137621-24

' i lw
 w

 w
 . 

s 
t u

 p
 i 

d 
s 

i d
 . 

c 
o 

m



(b) A body weighing 20 kg is hung from a spring. A pull of

40 kg wilt stretch the string to 10 cm, the body is pulled

down 20 cm below equilibrium position and then released.

Find the displacement of the body from its equilibrium

position in time f second, the maximum velocity and period

o.

of oscillation.

@) Fiud Laplace transform of (any Arro) :

(i) t2 sin 4t

cosaf - cos bf
(ii)

t8l

t81

.P.T.O.

'  l ' t
(iiil eat I tsin 3, dt .

J O

\.

(b) Find the Fourier sine and cosine transform of flx) = e*. 16l

(c) Using Laplace transform solve the.differential equation :

s2*
: - a t o - - 1 a +
clt'

t4l
/ r \r(o) = o, r[;J= o.
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a 1

Or

6. lq.) Find the inverse Laplace hansform of lany Lwo) : [8]

'  ' - r  /  s  -  2  l
/ i . \  cnT - t  -  |\ r /  . - -  t  ^  |

s-

'  \ D  T @  /

\ r t L )  ^ 4  ^ 4

(b) Solve :

t4l

, 7 . (o) , The first four moments about the working mean 30'2 of a

distribution are 0.255, 6.222,30 211 and 400'25' Calculate the

moments about the mean. Also calculate p' pr' t51

o137621-24w
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(6) A Manufacturer of cotter pins known that 2Vo of his product
is delective. If he sells cotter pins in boxes of 100 pins and
guarantees that not more than 5 pins will be defective in
a box. Find the approximate probability that a box will fail
to meet the guranteed qualility. tbi

\c) Irom a group of 10 students, marks obtained. by each in papers
ot statistics and applied mechanics are given as:

v

42

17

27

39

2l

32

1 6 1 8

$ u

Calculate Karl pearson,s coefficient of correlation. 16l
t37621-24 8
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\a ) i  rnd

(b) Show

urre angle Def,ween tne hngents to the cu rve x = 13 +

4t - 5, z = 2t2 - 6t aL t = 0 and. t = 2.

rnar the vector lleld givcn by

1 ;  , 2  e :r = (J- cos.r + xz.Ji - 2y sin x ..j + 2xzi

is irrotational, and find scalar potential field e such that :

F = vQ. t6 l

(c) Show that the vector field fr) ; is always irrotational and

qef,crmtne /(/") SUch that :

v-(/  (  r)  = u.

2;

t5l

t61.

l o '  ' ( c )

(b)

Find the. tangential and normal component

a particle moving on the curve x = t2 +

a t f = 1 .

If the directional derivative of

Q = axy + byz + r?r at (1, 1, l)

has maximum magnitude 5 in the direction

linil the values of a, b, c.

9

of acceleration of

l ; y = 1 2 ; s = 7

161

parallel to y-axis,

tol
137621-24
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of the\c) following :

x  ( v . u J  +  l r  .  v ) u  +  u .

are irrotational then

. t6l

(iii) rf F1 xF2

11. (o) Find the

is moving a

and (3, 1,

USE JTOKES

(0, 0,

ior tne surtace oI rectangular tamna

0 , 2 = 0 , x = L , ! = 2 .  t 6 1

JOrrung 0)

t6l

art i .

xh

10

to

o)
I

a

-2-

v

(6) aluate :

[3762]-24

wnere ! =ty-,

bounded by *

+4j  +

= 0 ,
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f -
| tr' tn-  |  L . e ,

J C

f ^ -  ;  ^  2 :  / ^  . 1  a  ,rut r = Jji-I + (zxz - y)j + zk along the curve y = 2t2 . t -t.4 . . J _ b ,

z = 4t2 - ,  f rom ,  =  0 to  t  =  l .  rE l

w h e r e .  F  - r . - . , 2 1 i  - r - ^ ; - o ^ , - i_ \L _ J ,L -LJ a a.yzt(.

t o toz t - z+  11

\u) Irvaluate :

l l F . n d s
J J

over the region of surface of the tetrahedron !gsid-,r l,-_ -_^ ru !u  uJ

co-ordrnate planes and the plane

, x + ^ ' L r . - c
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(c) Aoolv Stokes theorem to calculate

| 4vdx + 2zd.v + 6vdz
JC

where. C is the curve of intersection o[ xz + yz + zz = 6z

[6]
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