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1. (a) Union of two subgroups is a subgroup iff one of them is contained in the
other.

SECTION - A

[10]

Jud W w poe . eulfpend ddifie,

%’1 W ude e oo -ML?Y-I'-LL[""J
* Ong ﬂ‘[r-u"'-"‘ﬂ oy l:ﬂn‘tﬂ:l-qﬁa" - ﬂﬂ.ﬂ'”-.[.i

7 o = (o)

v 4 Ju.b'q(ﬂ“‘P = I.}I"'.ﬂ_""l 91(-&“'3 Jui'?lﬂu.rj o

-'_3[1.‘: wy Luwo 'ED

Jﬁauf Jv/ b

but

._-_j

thﬁ'imﬂtnfdmg,:

Unilmy Eﬂr ViWvL v o _“_[Na_{m,f - ®

MR ok bt tovaind 1 et -
o R

= 3ae W I“t-j't_ﬂ-.n.'t a £ w,

A be vy Jdchﬂnftpg'ml }®

/%# ad € wom {LJ-B‘".-LKE r{ar_utj)

@ = ash €W,

— —

E'fb' € Wy v

E-md -
T — Ly U‘I.JL LA o ’UJ’?EU-F

-

I"nq'l-l-l_-. E vy (uw'..b-.-, ')

LEM
___—..I 6L A &vy 'fr"‘nl‘f'ul T
_— ~= b""'*«-'i.)

WEAD OFFICE: 280, Did Rajieder M, Dadyi 88, PRLAFISIRTEZE, OU1-4SEIFRNT. BRANCH DFFICE: 105-154, Top Flasf,
“u-c:. ﬁ-:..‘:_iw u.l:r':'npqm.l. REGHMAL OFFRCE | 1-10-227. Ehd Mosd, Moo Ga. 303 ALK'E wLanghess Biue

Bapphire AdSeh Negsr Hpderabsd-20. Mewdls Mo | DBERTIINIED
sww imsdmathi ggm [ wewiesdmeibisivarningees || Cmadl imedemalldgigmailsem P T Q
« 10



"

W YT &

Henta the  pasuld

. _—

e —
[ I

1. (b) Let R be the ring of 3 * 3 matrices over reals. Show that S = |x real

- -
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is a subring of R and has unity different from unity of R. [10]
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1. (c] Prove that every infinite bounded subset of real numbers has a limat point.
[10]
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1. (e) Write the dual of the following problem. ’
Min. z = X, + X, + X,, subject to the constraints :
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3. (a) (i) If in a ring R, with unity, (xy)* = x* y* for all x, y R then show that R is

i

commutative.
(ii] Show that the ring R of real valued continuous functions on [0, 1] has

zero divisors. . [9 +9 = 18]
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3. (b) For the series gr“{?\'-] where
fix)=n’xe™" -n-1Fxe’™'"™ ,x [0, 1]
—_— —
show that 3 [f.xidx « [[ 36,00 ax.
i } 2 Is the series ifnlx} uniformly convergent on [0, 1]? [15]
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3. (c) Using the simplex method solve the LPP problem: Minimize z = x, + x,, subject

to2x, +x, 24, x, +7x, 27, andx,, x, 2 0. - [17]
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4, (a) f R and S are two rings, then '
-:hl:RiS}-ﬂil‘::hR-D-:rchE-ﬂ
= k where k = Le.m. (ch R, ch §) [15]
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4. [b) A function fis defined on [0, 1] by f{0) = O and
flx} = O, if x be irrational

1
= E‘ if x = E where p, q are positive integers prime to each other.

Show that f is integrable on [0, 1] and [f=0. [13]
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4. (¢) If w=u + iv represents the complex potential for an electric field and

X : )
v=x -y +m determine the function u. [12]
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4. (d) A methods Engineer wants to assign four new anethods to three work centres.
The assignment of the new methods will increase production and they are
given below. If only one method can be assigned to a work centre, determine
the optimum assignment :

Increase in production junit)

Work centres |
A B C
Method HEL, 4 E
2|8 9 rd [10]
3|7 12 6
4110 10 8
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&iven PD-
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5. (a) Find the genergl integral of the partial
2%%) q = 2(x - yz] and also the
iine x= 1 y=0,
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5. (b) Find complete integral of (x* - ¥) pq - xy(p® - qQf) = 1.
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T

§. (c) Given that fl0) = 1, f{1) = 3, f|3) = 55, find the unique polynomial of degree 2 or

less, which fits the given data. find the bound on the error. [10]
E}E’-"""I J.u'.tq i I| Ftw)
e D L
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A i HJEI-ND gates
5. (d) i) Implement Y = AB+ AB using

—

AB . A.@

= (4 vand A)

(a)

nﬂl&d.ﬂ)ﬂnnd {ﬂ

i }

A,
o | 587632
('S 36127 s TR
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[ 2195 =
'a y3 .
L3 o .
I--_-_-_-_‘_‘_\_‘_h\_—~—-.
B

(ii) Find the hexadecimal equivalent of the de
b ii

only
cimal number (587632},
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6. (a) Solve (D*-DD'-2D%) z = (2x? + xy - ¥9) sin xy — cos Xy. [10]
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6. (b) F;n;'u:l2 a q&rtial differentail equation by eliminating a, b, ¢ from x*fa? + y/b? +
ey =
. [07]
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6. (c)] The equation x* + ax + b = 0 has two real roots a and B. Show that the
iteration method
X,y == lax, * b)/x,
is convergent near x = ¢ if |a| > |B| and that
X,., =-b/{x +a)
is convergent near x = a if |a| < |B].
Show also that the iteration method
Xeoy ™= 51+ b)/a

is convergent near x = a is 2|a| < |a + B]. [15]
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6. (d] Two equal rods AB and BC, each of length | smoothly joined at B are
suspended from A and oscillate in a vertical plane through A. Show that the

, I 2n 1_[4, 0 155
periods of normal oscillations are — where n [-3.-.7,-?-.— Ji- [18]
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7. (a) Reduce the equation yr + (x + v} s + Xt = 0 to canonical form and hence find
its general solution. [15]
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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 and velocity is in km/hour.

[t]| 2 4 6

8

10

12

14

16

18 | 20

v|16|28.8 |40

46.4

51.2

32.0

17.6

8

3.2| 0

1
simpson's 3 rule.

Estimate approximately the total distance run in 30 minutes by using composite

(10]
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7. (d) A sphere of radius a and mass M rolls down a rough plane inclined at an
angle a to the horizontal.
If x 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 equations. [15]
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£

{a) The ends A and B of a rod 20 cm long have the temperature at 30* and 80°

until steady state prevails. The temperatures of the ends are changed to 40°
and 60° respectively. Find the temperature distribution in the rod at time t.
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8. (b} Solve the initial value problem
u' =-2tm? uf0) =1
whith h = 0.2 on the interval [0, 0.4]. Use the fourth order classical Runge-

Rutta method. compare with the exact solution. [15]
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L]

(e} Prove that liquid motion is pusaihh:- when velocity at (x, y, 2] is given by

3x? -1’ 3 3xz
Yty V= :?'.W= 3 , where r? = x? + ¥¥ + z’and the stream lines are
the intersection of the surfaces, (x* + y* + z%)® = ¢{y* + 2°)%, by the planes
passing through Ox. Is this irrotational?

[17]
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END OF THE EXAMINATION
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