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137621-115
S.E. (Mechanical, Production and S/W) (I Sem.)

EXAMINATION, 2O1O

ENGINEERING MATHEMATICS_II
(2008 coURSE)

Tirne : Three . Hours Maxinum Marks : 100
' 

N.B. :- (r) Answers to the two Sections should be written in separate

answer-books.
. (ii) In Section I, attempt Q. No. . I or Q. No. 2, Q. No. I

' or Q. No. 4, Q. No. 6 or Q. No. 6.
(iii) In Section II, attempt Q., No. 7 or Q. No. 8, Q. No.9

or Q. No. r0, Q. No. 11 or Q. No. 12.
(lu) Neat diagrams must be drawn wherever necessary.
(u) . , Figures to the right indicate full marks.

. (ui) Use of non-programmable electronic pocket calculator is

allowed.
' (uii) Assume suitable data, if necessary.

SECTION I

1, (a) Solve the following Differential Equations (any .three) : U2l

,rr4 '  <n2 " 
X 3X

( r )  \ u  + o J ' + 4 ) Y  = c o s : c o s  -z z

{ii) (D2 - 2D. 3)y = 3e 3* sin(e-3') +cos(e-3')

s2,, /.ti
( i i i )  6+2x):J -  6(5+2x)Y + 8v =51os(5+2s)

d'x

(iu) (D3 - 5D2 + 8D = 4)y = Zex + e2t

P.T.O.
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(b)

(a)

(u) (D2 + 13D + 36)y = e-4'+ sinhr.
(b) A spring stretchel 1im under tension of2 kgs and has negtigible

Solve the simultaneous differential equation :

. = t Y = sin, ; :r + 4x = cosl
d t  d t

grven r = 0t, y'=. ir-ivhen f = 0.
. o .

Solve the following differential equations bny three)
( i )  (D3.-2D+4)y =3x2 -  5x+2. : .

a2- 1 .t^,
\ L z )  j  + -  ,  = A + b l o g f ,

fu(' x dtt

. I
(iiil (D' + 1)y = fi; by variation of parameters

r+stn-r

(iu) (D2 + D * 6) y '= e=2' sin}x

Find Laplace transform of (arry two) :

COS.,,6(r)

t5I

Ir21

weight. It is fxed At orle 6nd and is attached to a weight
W kgs at the other. It is found'resonance occurs when an'axial 

periotlic force 2 cos 2l kgs acts on the weight. Show
that when the free vibrations have died out, the forced vibrations
are given by x = ct sin2f, and frnd values ofW and C. t5l

t6l

(ii)

(b) Solve using Laplace

Y " + Y = t ' Y ( 0 , )

[37621-1] 5

transforrn method :
-  I ,  Y W t  =  - 2 .

2

0

^-3t

( u D  * (

t
f
I tsin2t dt
J
0

sint l
r ) '
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t61

2 - x  ;  7 3  x ! 2
0  :  x > 2

Or
4. (a) Find Inverse Laplace transfoim of (any frpo) : t8l

1 .  / s + 3 1
( t )  -  l o 9  l  ^ l'  s  \ s + z )

I
\ L ' ,  , - .  ' t 3 / 2

\ 5 + q /

I
\ I L r )  t ^ , 1 \ t ^ 2 . 1 \  D y  C O n V O T U L T O n  r n e o r e m .

\ J T I , ' \ J  T I l

{b)  Fval r ra f .c

I te-'" cost dt t^l
J t*l
n

(c) Solve the integral, equation :

t5l

6. (a) Solve :

Ou d2u- =  . ,  i i  t 8 lot dx'
' (r) p is finite for all f'  ( i i )  u = 0 w h e n x = 0 , n  f o r  a l i  t

( i i i )  u  =  t v r . -  x 2  w h e n l = 0 , 0 < . r ( n .
(b) An infinitely long uniform metal plate is enclosed between the

lines y = 0 and y = I fot x'> 0. The temperature is zero
along the edges y = 0, t = I and at infinity. If the edge
r = 0 is kept at constant temperature u9, find the temperature
distribution z (*, y). t81

137621-LL5 3 P.T.O.

tc) Find Fourier sibe transform of :

I  f ( r )  cosk dx = e-^.  ) ,>0
t '

0
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\a) The initial
is given by

Or
along the of an infinite barlengthtemperature6.

(b)

u(x,O) = 
Û

If the temperature u

;  l r l < 1
;  l r l > 1
(*, /) satisfies the equation :

Ou O2u

" =  
' P - - a s a - '  

f > 0

find the temperature at any point of
I using Fourier transform.
A string is stretched and fastened to two
is stalted by displacing the string in

. It x(
u = a s ] n  

I

from which it is released at time t = 0.

z (.r, f) from one end.

the bar at any time
t8l

points I apart. Motion
the- form,

Find the displacernent

t8l

SECTION II
(a) Calculate the frrst four moments about the mean of the following

distribution : t61
Marks Number of students

0-10
10-20

20---30

3H0

40-50

o

25
47
li)

o

(b) A group of 20 aeroplanes are sent op an operational

The chances that an aeroplane fails to return I?om the

is 5 percent. Determine the probability that :
(t) No plane returns

(ii) At most 3 planes do not return.

flight.

flight

t5l
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( . )  ' l 'he two l ines of  regression are 9x + y _ ) ,  = 0 and
uc + J = ll and the means ofr and y are.2 and _3 respectively.
Find .the values of l, and p. Also find the regression coefficients
o_, and. b",_,

Or
t5l

Area = 0.4495. tKl

P.T.O.

8. (c), The following marks have been obtained by a class of students.

ta t 0zr ttD

in' two papers of Mathematics :
Paper I Paper fI

45
. 5 5

oo

58

ou

oo

68

80

85

56

50

48

60

62

u
oo

70

74

u
90

Calculate the coeffrcient of correlation for the above data. [6]
. (b) 5,000 candidates appeared iri a certain paper carrSring a maximum

of 100 marks. It was found [hat marks were normally distributed
with mean 39.5 and standard deviation 12.5. Deterrnine
approximately the number of candidates who seiured a first
class for which minimum of 60 rnarks is necessary.
Given : z = 7.64w w
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(c) The demand for a particular spare part in a factory was found

to vary from day to tlay.'In a sample study' the fotlowing

Days Number of parts denanded
Mon.
Tue3.
Wed.
Inurs.

Fri.
Sat.

1724
It25
1110
1120
1126
1115

. Test the hypothesis that the number of parts demanded does

not depend on the rlay of the week. Given : 1!,6.65 = 1f.07. t5l

9. (a) If

r = d s l n n t + D c o s n ,

where 6 and I are. constant vectors, prove that :

dr cJ" r
=- x - = constant.
dt dt,

(b) Prove the following vector identities lany two) 
" 

t8l

" l -  r ; \ l  2
/ , ; \  v z  l v  . l . _  l l =  +t t )  |  |  2 l l  1 4L  \ r  r - 1

/ - - \ - i - - r
- l a . r l  a  n \ o . r )  -

( i l ) .  v l  / ,  l = V _ - p t ,\ ,

(  i , : i  )  V x l a x  1 6 x  r l l = a x b .
L  \  I J

k) If directional derivative of

A = o*2J + byzz +cz2x ai  (1.  l ,  1)

has maximum magnitude 15 in the direction parallel to :

,  x _ I _ y _ B = Z
, - 2  1

i find the values of a; b. c. t5l

B7AZI:115 6 
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t4l
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Or

10. (a) Show that :

F = r2xzr +69 i + 6x-2yzt'i + te*2"2 - y2 t fr
.is irrotational. Find scalar potential O such that :

F = V 0 .
(b) Find the directional derivative of

Q = 4 x z ' - 1 x " y " z  a t  ( 2 ,  - 1 ,  Z \

along tangent to the curve

t6l

x = et cost, ! = et s.int, z = et at t = 0. t61

. 
(c) For a solenoidal vector field [, show that curl curl curl curl

11.  (a)  I f

F = (2ry + Bz.)  i  + (xz + 4yz) j  + (2y2 + 6xz) i ,
evaluate t  

, -  -

l ,  
o ,

where c is the curve :
x = t, y = p, 2 = 7B

joining the points (0, 0, 0) and G, 1, 1). t5l
(b) Evaluate :

t c  (  - t  ^ ^ \
l l  l - 3 .  j r .  : r '  I

.  l l  l r  r + y - J + z - R l . c t s
' " ' \ J

where s is the surface of the sphere :

x 2 + y 2 i " 2 = s

l r = - V '  t . ; .

7

t5l

t6l

P.T.O.
' t37621-L15
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'(c) Verify Stokes theorem for

A  .  
I ' - - - z ; ' : - t i + t o ' b

lor the surface of rectangular lamina bounded by :
- - l ^ , - o - - n

f ,  -  ! '  J

Or

12. (a) Find the work done in moving a particle once round the ellipse:

-2 ,,2
) = + L = 7 ,  z = 0
z5 rt)

. under the fleld of force given bY :

p  = t l r - \ ' + ' \ ;  J  I r r ^ ' - a z \  i  + ( 2 , - e i v + 4 2 ) h  t b J' J  '  ' J

tol Evaluale :

f l

jJ  (vxFt  ds

where

F =ka -yt) i  -xyzj  +yr  h

and s is the surface x2 + 4y2 + z2 - 2x = 4 above the plane

x =  0 .  t 6 l

(c) Use divergence theorem to evaluate :

" \l l l  |  "2 "2  i *  r2 r2  )+  *2u2  i l . d iJ J J I ' -  - " " ) - '
s

, r 9 t
where s rs the upper parl oT tne spnere r- + !' + z' = to

above xoy plane. t6l

t6l

[3762,]-rL5 .8
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