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SECTION - A

{1. (a] Show matfj_oes not contain a subgroup of order 6.
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(c] Define an - an open set. Prove that the union of an arbitrary famlly of open sets is

oben Show also ) that the intersection ofal finite family of Toos

it hold for an arbxtrary family of open sets? Explain the reason for your answer
by &\ample o
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1. (d) Find the regular function w =u + iv where : -
u = e¥ {(x? - y? cos y + 2xy sin yj.
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1. (e) Two products are manufactured E;cﬁféntiallﬁm two machines. The time available
on each machine in 8 hours per daf and may be increased by up wrs of
overtime, If necessary at an additional cost of Rs. 100 per hour. The table below
gives the production rate on the two machines as well as the price per unit of the
two products. Determine the optimum production schedule and the recommended
use of overtime if any. o -

Production rate (units/hr)

Product 1 Product 2 Houvs
Machine 1 5 5 i
Machine 2 8 4 8
Price per unit (Rs) 110 118 =
To [10]
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hat Z(R) is a subring oo

4. (a) IfRisring letZ(R)={xe R | xy=yxallyé€ i RTR A gl:f;;‘
Is Z(R) an ideal ? If not, justify your answer.
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4, (b) Letf:R - R be such that

sin(fa+1)x +sinx ifx<0
x
f(x)= ¢ Jifx=0
(x+bx’)% x4
x>0
bx”

Determine the values of a, b, ¢ for which the function is continuous at x = 0.
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4. (c) Use Cauchy’s theorem and/or Cauchy integral fogf‘l_ula to evaluate the following

integrals.
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4. (d) Solve the following transportation problem

Destinahions
D, D, D, D, D, D, | Availability
F 2 1 3 3 2 5 50
F; 3 02 2 4 3 4 40
Factortes F, 3 5 4 3 4 1 s
F, $d 2 2 1 2z 2 30
Demand | 30 50 20 40 30 10| '&®

by finding the initial solution by matrix minima method.
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" . SECTION - B
. (a) Find the family orthogonal to ¢[z(x + ¥*, ¥* - y]=0
" - [10]
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S. (b) Finw}itegﬁl of xp - yq = xqf(z - px — QY)- o
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<) ThF follqy}ng are the number of deaths in four successive ten year age groups. By
us’ﬁmard-fémula find the number of deaths at 45-50 and 50-55.
Age G y o - — e

8¢ Group 25-35 35-45 45.55 55-65

Deaths 13229 18139 24225 31496 (10]
oW rabu
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5. (q)  switching circuit that realizes the following wt‘o%
Taw a simpler switching circuit.

x y z f(xy,2)
1 11 0 Y
110 1 &\OLW
1 01 1 v
011 0 eV \),V\\(,
010 1 \\ al}\/t\f \
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000 1 5 Y (",
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5. (¢) Write the Hamiltonian function and equation of motion a compound
pendulum, : "
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6. (a) (i) Form a partial differential equation by eliminating the function ¢ from & + my
*nz =gl +y? + 7). ny

(ii) Solve (x* + 3xy?) p + (y* + 3x%y)q = 22(x* +y ).

[5+7=12)

Dt gy tne = 4(x%y*2s) '
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i (b) Solve (D?=DD' + D'~ 1)z = cos (x + 2y) + €. [06]
Sl S
fration eqn .
(O-Dbp'y p'-1)% = F pod D=M,
ot =)
(B*-1)- B'(b-D &7
(D-\) (D-D+V=
- Y ot QL&J@‘Q ""‘Q c‘,\*] 94}7/
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g
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B
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U = e‘* [ L "D *D D D7
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"‘-—:—x_— 0 to canonical form
6. (c) Reduce the eq’\_lg_gigﬂ_},’r+(’(+y)s ¢ ———__m
general solution. - " . \jsh?‘i
CGNPQ%F\ with Py SE® 1e = o
p‘_ J LM—‘\{) T = 1{
Y a®g D\‘ftﬂe‘*’m@ S |
A= =iy ¥ N CM‘U*”M
T oy)
& = ~Lpdsd ) B ..__CZ‘._'B> 3 \‘Lﬂ”‘* s eyw|
e |
A - i il
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di td=0 9 g -l =S F Y=x-u Q
5\\ A b .
M oahee 5 Yo% =o 9 YhaxTew O
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6. (d) A tightly stretched elastic string of ICHEE’___,’I'W“}’ fixed end pointg y < 0
initially in the position given by ¥ = C sin® (1x/1, C being Conm;ﬁxﬁ“dxm v
from the position of rest. Find the displacement y (x, t). s TBQLS

3
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2D wowt equalon Yl o) =g,
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- 3 . s C=4e2t 3
(a) The bacteria concentration in @ reservoir var(lie?oigilfe cht+ g“’ - Using Ne
P 1soxf*1§cl.hod calculate the time require eria C°“C€ntratiwt°n
\ On t
, 0
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i

'U" 92kt el
U _c.oent 20Ty
V fU)* N

” i depth h bel
(c) A reservoir discharging water thf?}.‘.m&ﬁ.ﬂg&s@i.ﬁ 2 c: b:lmo'w_s 0%
has a surface area A for various values of h as give ; age

h (ft.) 10 11 12 13 14
A (sq. ft.) 950 1070 1200 1350 1530

If t denotes time in minutes, the rate of fall of the surface is given by

dh
ar -8 _

Estimate the time taken for the water level towo 10 ft, above th
sluices. . o k=10 [13]e
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(7. (d) (i) Find the decimal equivalent of (357.32),.
(ii) Draw a flow chart for Runge Kulta Method.
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= \
1 rotating with angular velocity o about oy
¢ sphere of radius, rotating Wi &Y 1ty @ about horizyy
8. (a) ;\-hon;:)egrc::;::ﬂ)? placed on a table whose coefhcxient of friction is y, show i
tklxilrz will be slipping at the point of contact for a time (2aw/7ug). and thy e
the sphere will roll with angular velocity (20/7). [lll;
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