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1.

X X %
(b) Let R be the ring of 3 » 3 matrices over reals. Show that §= “x x x}i}: n:a.t]
: x % A

is a subring of R and has _1_.1_nit1- diffetent from unity of R. [10]
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1. (c) Prove that every infinite bounded subset of real numbers has a limit point.
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1. (e) Write the dual of the following problem.
Min. z = x, + x, + x,, subject to the constraints :
x, = 3x, + 4x, = 5, x, - 2x, 5 3, 2%, - X, 2 4; x,"x, 2 0 and x, is unrestricted.
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A

{¢] The integral function fjz} satisfies everywhere the incquality [fjz] < Alzl' where

A and k are Positive constants, Prove that "ﬂ is n poly nomial of degree not
exceeding k. © [o6)
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3. [a) (i) W in.a ring R, with unity, (xy}’ = x' y* for all %, y € R then show that R is

commutative.
(ii) Shewv that the ring R of real valued continuous functions on [0, 1] has
zero divisars. [9+9=18]
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S. (d) i) Implement v . AR+ AR using NAND pates only
lii) Find the hexadecimal equivalent of the decimal number (587632),,.(10]
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nonical form and hence find

7. (a) Reduce the cquation ¥r + (x + ¥} 5 * Xt = D'io ok
[15]
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7. bl Find the inverse of
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7. {c] The velocity of a train which starts from rest is given in the following table.
The time is in minutes ond velocity is in km/hour.

tj2] 4 6 8 10 12 | 14 16| 18 |20
vii6|288|40|46.4|51.2|32.0 176| 8 |3.2]| 0

Esnmate approximately the total distgncerun in 30 minutes by using compuosile

simpson's % rule.
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{d} A sphere of radius a and mass M rols down a rough plane inclined at an
angle o o the horizontal,

If % be the distance of the point of contact of the sphere from a fixed point on
the plane, find the acceleration by using Hamilton's cqualions,
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at 30" and B_T
8. (a) The ends A and B of a rod 20 cm long have the lemperature D

chonged to 40*
i state rai ratures of the ends are ch .
until steady state prevails. The 1empe 2 : i o L

and 60° respectively, Find the temperatu Q ok
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B. [b) Solve the initinl value problem

e 1T 1 4 I -
u 2w, ul 2
whith h = 0.2 on the interval (0. 0.4]. U'Hl'ulm"
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8. (c} Prove that liquid motion is possible when velocity ot (x, ¥, 2} is given by

3x! - Axy 3 - v ;
i = S ‘—:..z . where r* = x* + ¥* + zfand (he sireim lines are

the intersection of the surfaces, [x* + v# + 2)' = ey’ = z)!, hy the plancs
passing through Ox. Is this irrotational?
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END OF THE EXAMINATION
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