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SECTION - A
‘1. (a) Show that A, does not contain a subgroup of order 6.

o(au) =1L (10}
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1. (b) Prove that x*— 9 is irreducible over the integers mod 31.
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1.

(d) Find the‘regular function w = u + iv where
y?) cos y + 2xy sin y}.
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1. [(e)) Two products are manufactured sequentially on two machines. The time available
on each machine in 8 hours per day and may be increased by up to 4 hours of

overtime,mal 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.

Production rate (units/hr)

Product 1 Product 2
Machine 1 . 5 5
Machine 2 8 4
Price per unit (Rs) 110 - 118 i

[10]
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4. (a) IfRisring, let Z(R) = {x € R | xy =yx ally € R}. Prove that Z(R) is a subring of R.
Is Z(R) an ideal ? If not, justify your answer. [13]

‘}LRM }w’\% V""Lﬁ x_
}{Z(F)M \W M =4

e 4 6__.3@)
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4.

(b} Let f: R —» R be such that
| sin(a + 1)x +sinx ifx<0
X
Fxy=1 ¢ ,ifx=0
'(x+bx2)5—x}5 .
—-bx%——- ,ifx>0
Determine the values of a, b, ¢ for which the function is continuous at x = 0.
12
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4. (c) Use Cauchy’s theorem and/or Cauchy integral formula to evaiuate tht;: following

integrals. _
Uy
0 [ 22 dsqabD ) j 3 77 o
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4. (d) Solve the following transportation problem
i - Destinations
D, D, D, D, D, D | Availability
F, 2- 1.3 4 2.5 50 '
_ E, 3 2 2 4 3 4 40
Factories K 3 5 4 2 4 1 60
E, 4 2 .2 1 2 2 30
Demand | 30 50 20 40 30 10|

by finding the initial solution by matrix minima method. ﬁ‘dﬁ’l
e : - DL
5. DL D3 B Dy Do Byl
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SECTION-B
5. (a) Find the family orthogonal to ¢fz(x + y)?, x* - y?} = 0

0 o (UVv) =0 " e
%‘{,PDE ?}M’w 7 jé 2, 2 % |
' )
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5. (b) Find complete integral of xp — yq = xqf(z - px - qy).’

T et 1 5= P-4 L

2 Hp Y g

3 — 2
™ HEAD OFFICE:25/8, Oid Ra]indur'Naonr' Market, Dalhi-80. Ph.9999197625, 01145829987,
BRANCH OFFICE: 105-108, Top Floor,Mukherjee Tower, Mukherjee Nagar, Delhi-9.

Al LE E www.imsdmaths.com || Emall: imsémaths@gmail.co m

| REGIONAL OFFICE : 1.10.237, ind Flogr, Room No, 202 RK'S Kancharm's Elue Sapphire Ashok Nagar Hyderabad-20. Mobile No® 09552351152 09852661182«

PTO.




~ 290f50

5. (c) The following are the number of deaths in four successive ten year age groups. By
using Newton’s forward formula find the number of deaths at 45-50 and 50- 56.

Age Group 25-35 35-45 45-55 55-65

Deaths 13229 18139 24225 31496 [10]
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5. (d) Draw a switching circuit that realizes the following switching function. If possible,
draw a simpler switching circuit. ;

x y z f(xy,2)
I 1 1 0
1 10 1
1 01 1
1o O 1
011 0
010 A
0 01 0
0 00 -

. =y

[10]

/w\/wl&mm s
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5-

(e} Write the Hamiltonian fu

pendulum. y - =
“N W o g W L )

nction and equation of motion a compoundf
[10]
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6. (a) () Forma partial differential equation by eliminating the function ¢ from x + my
+nz = §(x* +y? + 2%). —
(ii) Solve (x® + 3xy?) p + (y° + 3x%)q = 2z(x2? + y?).

(i) dilf. v £ ;QY"PQ: 2x q)f(f):z +2’&F>)
. ~- & 4 - ¢ (W&’Ll%
VPSS

[5+7=12]
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6. (b) Solve (D?— DD’ + D' - 1)z=cos (x +2y) + €"

R (DQ*I 4 pl(1-0)=°
o [(@A)(D*'W——* D'(U\)} i
BT B o

[06]
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6. (c) Reduce the equation yr + (x +y) s + xt = O to canonical form and hence find its |-
. [14
\),,,.H“

general solution.
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6.

(d) A tlghtly stretched elastic string of length [, with fixed end points x = 0 and x = [is

initially in the position given by y = C sin® (nx/]), C being constant. It is released
from the position of rest. Find the displacement y (%, t).

_2&%; %% ,uzq/uﬂi"w M [18]

),1'-" A

% C,)(o?f% } |
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S o cos( nek)
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7. (a) The bacteria concentration in a reservoir varies as C=4e + . Using Newton
Raphson method, calculate the time required for the bacteria concentration to.

“BeUS. ke 5 e [10]

-_—

(e Ye £ e =

..o\t‘
(B~ We Pie
* o 5 W@ @

(t)=- -%¢ toje
l%*(m&b"c ; ________.__.—————‘
_E. i Ev = j__(__{:—)- .

b#\‘- ‘g’(lﬁ)

-
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7. (b) Solve 20x +y—-2z=17; 3x+ 20y -z = - 18; 2x — 3y + 20z = 25 by Gauss Selda.i
method. [10]

@Mwwﬁ‘”“"w“

" S \(qr g JER
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1= 0.Y"

s www” o g bR
W y.022S, °
. .32

°-q4UM

¢ &l -..-O«I"lg.’gg )

/loglo\ J £ = rg ’L"l:a l-343
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sluices.
. g Wn - AE M (W)

7. (c) Areservoir discharging water through sluices ata depth h below the water surface

has a surface area A for various values of h as given below:
h (ft.) 10 11 12 13 14
A(sq. ft) 950 1070 1200 1350 1530 i

) <5

If t denotes time in minutes, the rate of fall of the surface is given by %=—48 hlA .|

—_—

Estimate the time taken for the water lev_el to fall from 14 to 10 ft. above thel

sl

(13 |

‘1'.%‘_-0- i'
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} 7. (d) (i) Find the decimal equivalent of (357.32),.
(ii) Draw a fltow chart for Runge Kulta Method. [17]

2+ % 4 L X 8”\7'1\‘%
@,’3‘\)‘@

(}g?)

|
|
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(a) A homogeneous sphere of radius, rotating with angular velocity ® about horizontal
diameter is gently placed on a table whose coefficient of friction is p. show that
there will be slipping at the point of contact for a time (2aw /7ug). and that then
the sphere will roll with angular velocity (20/7). _ . [18]
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