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alao

1. (a) Suppose that aand b are group elements. If |b] = 2and bab =
possibilities for |al.
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1. (B) Let Rbe aring and let M,(R) be the ring of 2 x 2 matrices with entries from R. Explain
why these two rings have the same characteristic. (10}
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1. [c] Examine the convergence of HHI_‘—" ']ﬁl -
!
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1. (¢] There are five pumps available for developing five wells. The efficiency of each pump in
producing the maximum yield in each well is shown in the table below. In what way Hf\¢
should the pumps be assigned so as to maximise the overall efficiency? L i
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poWg L= 30
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R, oW = &S

P Wy = av Qc
Pr= Wg z 50 - @

O
. 30+ 1f41s }r%
= £S5 ®\
O

—_—

(Qé‘
S

2. [a) Let R® be the group of nonzero req \rs under multiplication and let H= | x e R* | &
is rational | . Prove that [ is A p of R*. Can the exponent 2 be replaced by any

positive integer and still h | subgroup?
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2. (b Letffe S and suppose f1*= (2143567) . Find L. Wh

at are the possibilities for f if f€ 5,
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2. (e) (i) Is every finite set open? Justify your answer by giving an example.
{ii) Is the union of an arbitrary collection of closed sets closed? Justify your answer by
an example. -
(iii) Give an example of a family |1 : n€ N | of non-empty closed L.iﬁterval;}uch that
- —r—
N oo.ond [J,=¢ Cek- °*
i b h
/

| ; 3 |
(iv) Let S={=/ neNHJ{1+=—/ neN{J{6-=/ neN}_ Find derived set S’ of S. Also
2n n

"
find supremum of S and greatest number of 5. (3+3+3+5=14)
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abed b with the usual matrix addition and multiplication and mod

a —h
3. (a) Let R={l, .

7 addition and multiplication of the entries. Prove that R is commutative ring. How many

elements are in K? Isa B a feld? What happens when Z, is replaced by Z.7
(15)
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3. (b} What derangement of the series |- 3 + N
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Iy
3. (c) Show that the series for which 5.(x)= T
n

by term at x= 0.

Sl = 22
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3. [d) Use Simplex method to solve the following LPP.
Maximise Z = 6x, + 4x,
subject to 2x, + 3x,< 30

3x, + 2x, <24
Xxrx23
x,,x,2 0.

Obtain an alternative optimum BFS if it exists.
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4. (a) Find an integer i that shows that the rings Z need not have the following properties that
the ring of integers has.

li) @ = a implies a= 0 or a= 1.
(i) ab = 0 implies a= 0 or b= 0.
{iil) ab = acand a0 imply b=c.

Is the n you found prime? 12)
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4. [b) Let f: R— R be defined by %
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i, x=0
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: z+3
4. (c) Expand .H=}=m in powers of z;where (i) |2| < 1, (i} 1 < |2] <2, (iii) |z] = 2.
(12)
4+ 3
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Make a graphical representation of th -onstraints of the lollowing LPP. Find the
extreme points of the feasible regy .@“}‘, solve the problem graphically.

Maximise Z = 2x, + x,
subject to x, + x, =5
2x, +3x,<20
4x, + 3x,<25
x.x20
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SECTION-B
5. (a) Solve ¥p’ + 1fq = .
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5 (b

Find a surface satisfying r—2s g 1
along its section by the plang

y=x.

Qiven

Paskal

evembal  Equakon

%ﬂd touching the hyperbolic paraboloid == xy

(10)
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5. (c) The current i in an electric cireuit is given by
1= 10e 'sin 2nt where f is in seconds. Using Newton's method, find the value of f correct
to 3 decimal places for 1= 2 amp. (10)

b,_-)v; f= Qam‘?
oe~ gnaRb = 1}&)-‘5 we se fnant- 1 =0

S(%) = 5'-‘;?“5*“({) -1 = seMMy :,é)\g
) kA aoluben  In (0, Yu) \%
let to = O . 0®
¢ N
4 = se Knart - %
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5. ) (i) Realize the following expression by using NAND gates only.
g=(a+b+)d (a+e)f

where ; denotes the complement of x.
(ii) Find the decimal equivalent of (357.32),

%-:_

d) (a+b+c)d (a+te) |

Labc) d)(me) S

Given

:Q:i d4+6d4+cdg)(a+e)

By E
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e Vi
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o 8
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D
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A plank of mass M is initially at rest along a line of greatest slope of a smooth plane
inclined at an angle @ to the horizon, and a man of mass M', starting from the upper end,
walks down the plank so that it does not move, show that he gets to the other end in time

5 (=

% (10)

M 'a
‘IHH_ M ’lgiinai , where a is the length of the plane.
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6 (a) Solve (D+D'=1)D+D'=3)( D+ D" )z=e*""sin (2x+ Y (12)
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6 (b

/

Find a surface satisfying r- 25 +,
along its section by the plang

S

>

(\"a

ouching the hyvperbolic paraboloid =z = xy

(13)
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6. (c) The following table gives the velocity v of a particle at time t :
t [seconds): O 2 4 [+ 8 10 12
v (m/sec) : 4 6 16 34 60 94 136

Find the distance moved by the particle in 12 seconds and also the acceleration at =2 sec.
(10)
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6. (d) Solve the equations 27x+ 6y—2z=85; x+ y+ 54z=110; 6x+ 15y + 2z= 72 by Gauss-Seidal
method.

(15)
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0,y=0,x=10and y= 10 . Its faces are

7. (a) A square plate is bounded by thg lifie =0,yp=0, . y
insulated. The temperature algng r horizontal edge is given by ufx, 10) = x (10~ x}

K73

while the other three faces at 0°C. Find the steady state temperature in the
plate, ‘1 g o
@"' A1) xlo-2)
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\ % - A
\QL w9 )= X () YD
1
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¥ (0) =© s x(e)=0 3 Y(o) =0
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7. (bl Using modified Euler's method, find an approximate value of ywhen x= 0.3, given that dy/ de=x+
yand y=1whenx=0.

(10)
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7. [e] For the given set of data points
(%, 105D, (32, 00%) .- @
write an alporithm to fingpthe f /ix) by using Lagrange’s interpolation formula,
(15)
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to fep 5
= i vt mL" Ge
S{‘he‘? sk- l_C__ﬂ‘-' Ge 4o Yep 1L

Step 5 - h=)
Go 4o Step FF ©V

Step b ¢ hg N . > Step 11
“.':;Pf-{? 3% %}Ir n=m Lms:-ﬁ?} ey § O VW
Skp 2" K = ®T G4
- <§;
-
S‘l‘tpq pe .A:._-;ﬁ,/q, K-?—f("m) 0@

o \
__,_f"f ey 0
B TV TR i —
Gl'ap'!’o C——

‘Sjﬂ?{: (I m= m4\ ®\
O

q.;i—e_r; 12 % Print A \\

8. (1) Determine the motion, of a sph ﬁc%xulum. by using Hamilton's equations.
§t (16)
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8. (b) A uniform lamina is bounded by a parabolic arc, of latus rectum 4a, and a double

1 -
ordinate at a distance b from the vertex. If b= -ju['? + 4»"?] , show that two of the principal

axes at the end of a latus rectum are the tangent and normal there, (18)
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8. (¢) A source of fluid situated in space of two dimensions is of such strength that 2npp
represents the mass of fluid of density p emitted per unit of time. Show that the force
necessary to hold a circular disc at rest in the plane of source is 2rxpu’a® /r(r’ -a’) , where

a is the radius of the disc and rthe distance of the source from its centre. In what direction
is the disc urged by the pressure? {186}
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END OF @AMINATION
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ROUGH SPACE
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ROUGH SPACE
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