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[s7627-210
. S.E. (COMP/IT/TlectricaVlnstru.) (II Senn.) EXAMINATION, 2010

ENGINEERING MATHEMATICS-UI

(2008 PAT'TERN)

Time : Three Hours Maximum Marks : 100

N.B. :- (l) In Secticjn I attempt Q. No. 1 or Q. No. 2, Q. No. B

o1 Q No. 4, Q. No. 5 or Q. No. 6.

(ij) In Section II attempt Q. No. ? or Q. No. 8; Q. . No. I

or Q. No. 10, Q. No. 11 or Q. No. 12.

(iii) Answers to the two Sections should be written in separate

answer-books.

(lu) Neat diagrams must be drawn wherever necessary.

(u) Figures to the right indicate full marks.

(ui) Use of electronic pocket calculator is allowed.

(uji) Assume suitable data, if necessary.

SECTION I

1. (o) Solve any three of the following :

,.t2", /.tN
' i l  

# 
- ' f f i- t t  = 3e-3"sin(e-a') + cos(e 3')

tiit t, + D2 # 
+ zrx + Dfr+ , = coslos(tr + 2)
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(b)

.r.
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. O r

(a) Solve any three of the following

' - ,12^, )-
(D xz:-{ + 5x+ + 4y = xlog x

dx' dx

( i i )  . ' 2 -  4 |+4Y=e" . secox  (bY
dx- dtc

( i i i ) - - 2 | + 2 y = x " + e " + l
d.x- a,x

xdx dy dz
y 'z  xz y ' '

vanaf,1on or

t l 9 l

parameters)
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lb) Solve the simultaneous eauations :

.t*
A + 2 x + y = 0 .
at

1,11

3. @) Evaluate :

'  o - 3 , - . r
|  , .  r . a i J ,

.  1 . 1  ^ . t  a z ,
Jc lz - a)'

w h e r e  C  i "  : - a . L = ! -. tot
, L O  . +

(o /  Lr  l \z )  =  u \x t ,  y )  +  ru \x ,  y)  ls  analy t rc ,  t rnd ' / (z)  i f

t t r - u  = x o  +  S x z y  -  g x y "  -  ! o .  t 6 1
- (c) Find the map of the straight line 2y = a undsl the transformation

2 z - L
w = - -

2 z + 7 tat

' O r

4. (a) -t''ind the residue of

I \.t - ----------:-6-,- 
:--:------- -- -----

\z - D-\z- z) \z - a)

, at its poles and hence evaluate :

f :

I f(z)dz,
,tc

where C js the circle lzl = a. t5l
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harmonic function.

t6l

points 1, i,

t5l

: [7]

t5l

(b)

(c)

y l sShow

Also

Find

2t oI

(a) UsingD .

(b) Solve the

t
j d o

the(c)

f \xl sln iJ q'x =

0 < l < 1

L < ) , . < 2

2 < L < 4

x >  4

Iouowrng \any tuo )Find

(r)

(ii)

(iii)

the z-transform of

t l k ) = l - l  a  n

f(k) = ah sirr (bk + c), k>0

f (h )=hsk . rh .5k ,  k>o

16l
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(q)

Or

Find the inverse z-transform (any la.ro) :

r ; r  F ( z )  =  ^  
'  

, l z l > 4
z " - 7 2 + 1 2

t ;,2

til F(z) =l- | (by integral inversion method)
\ . - 2 )

-  L t
( i i i )  F Q )  =  

" '  
_ -  : ,  l z l > 1 .

z ' - z z + l

(c)

Solve the following by z-transform

flh + 2) + flft + 1) + flh) = 0' ^0) = ^1) = 1, & > 0' [6]

Find the Fourier transform of

c o s r ,  O < x < l r
f(x) =

0, otherwise'

.Also write Fourier. integral representation of itr). t6l

SECTION II

(a) The first four moments about the working .mean 30.2- of a

distribution are 0.265, 6,222, 3O'2L1 and 400'25. Calculate the

moments about the mea:r. Also calculate coefficients of skewness

(b)
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L4

19. .

and estrmate y tor f = 14.b and x Ior y = 29.5. tgl

UT

8. (ct ) Il 3 of 20 tubes are defective and 4 of them.are randomly

. chosen for inspection, .then what is the probability that only

one of the defective tubes will be included ? I51

(b) A manufacturer of cotter pins knows lhat 2Vo of his product

is defective. If he sells cotter pins in boxes of 100 pins and

guarantees that not more than 5 pins will be defective in

i a box, find the appiroximate probability that a box will fail

to meet the guaranteed quality. Use Poisson distribution. [61

r i -^- ,  - .  ^ts tozl-zLU 6
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(c) In a cerLain examination test, 2000 students appeardd in a

subject of Mathemal,ics. Average marks obtained were E0Zo with

. slandard devratron 5,,/o. t10\ many students are expected to

obtain more than 60?o of marks, supposing that marks are

distributed normally ? lz = 2. A = 0.47721. t6l

9. (e) Find the directional derivative of I = e2r cos(!z) at

(0, 0, 0) in the direction of tangent to the curve tc = a sin t, . '

n  . .y = & cos t, z = at at t = ; . t6l4

tb) tor u = 4i + urj + ush and 0 any scalar function show that :

( i)  v..(Ot) = 0(V.a) + V0.u
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(b) rf

V0 = (y. + 2y + z)i + exy + 2x)j + xE,

find Q if 0(1, t, 0) = b. t51
(c) Prove that :

( r )  v  ( - .  d)  = Vx (V x n)  + (F.V)u + u

(il) v x (r x r) = F (v . E) _ (r .vju _ 2d . t61

11. (q) Verift Green,s theorern for the field

! . = r - t  +  x l i

. over the region R enclosed by y = xz and line y = ,. [bj

(b) Evaluate :

l l  ^  t  ,
ll ztc-fdrdz _ y"dzdx + 4rzodrdy

.rJ
s

where ti is the surlace enclosing a region bounded by hemisphere

tc.. + y. + zz = 9 above the xoy plane. t61

lc) Verify Stokes' theorern for

F = x y 2 l  + y j  + z 2 x E

tor the surface of rectangular lamina bounded by * = 0,
y = 0 . r = 1 - v, , = z , z = u .  t 6 J
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12.  .  Q)

/1-

Evaluate : '

.  f t
|  |  r eY l , t  + . , '  ;  +  xzh ) ,  dSl l  \ 4 * J v  '  J e  J  '

J J
s

over the surface of the region bounded

z = 0 a n d t ; + y + z = 1 .

Tf

v 'o=-4np.

nrovl th

- n

t61

t5ll l  E .  ds  =  -+r  l l l  oav
S V

0 , y

(b)

E = vl' and

/ ^ \  a a - . ^ t . . ^ l ^ .
\c , ,

. for th<i

. where

l l c u r l F . ; i d S
t l

s

of the paraboloid

= v - \ x ' + y ' )

surfaie

F = ( r ' +  y  - 4 ) i  +  S x y J  + l h c z  +  z ' ) h  ' t6l

tanA9l_91r) q
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