WUE—A / SECTION—A

1. (@) <R 6 R WE G=(1, -1, i, —i}, & i=4(-]) }, WE G’ =({0, 1, 2, 3), 4,
F g R

%that the multiplicative group G={1, -1, i, -i}, where i=[C]) g
isomorphic to the group G’ =({0, 1, 2, 3}, +,).
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If f(z)=u+iv is an analytic function of z, and u-y=08X¥8inx-¢ , th
2cosx-e¥Y-e7Y

en

find f(z) subject to the condition f (g) =0.

CcCosXx

(9 J: 2

1+x

dx & i =1 ghee HRR)

Test the convergence of I: cos:; dx.
1+x

) f@=—— FRH () 0<|z-1]<2 T (i) 0 < |z-3| <2 R Zu ol Ao &
(z-1)?(z-3)
fomar HifsR)
1 . . .
d - La t series valid for the regions
Expand f(2) (2—1)2(2-3) in a urent s

(i) 0<|z-1|<2 and (i) 0 <|z-3| <2.

(e) TrafeiRaa Was summ F T A F TR famo fafty 1 3w fifva
AT F Z = x, +x,
avd f6
2x; + x5 24
X1+ 7xy 27
Xy, X9 20
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Use two-phase me
thod to solye the following linear programming problem :
Minimize 7 - X, +x,
Subject to

2x)+x, 24
xl+7x2 27
Xy, X 20 10

2. (a) m:{?ﬁﬁﬁ % [0, k]v k>0 | f(x):

) s x* ¥ R B £ = s (0, k) W E
e [ fdx=%3|

_ .2
Let f(x) =x" on [0, k], k >0. Show that f is Riemann integrable on the closed

, 3
o interval [0, k] and j: fdx =%, 15

L@/ﬁ%@ﬁﬁv}ﬁswm G 1 9% ) W, G % fee fvm i % qearer 21

Prove that every homomorphic image of a group G is isomorphic to some
quotient group of G. 15

COSXAX s b>0% AR Fered ¥ R sed-sen 31 9@ SR

I“’" (x2 +a2)(x2 +b2)

cosxdx

Apply the calculus of residues to evaluate jm T , a>b>0. 20
== (x? +a?)(x? +b?)
z+4 | =
3. )L_——dzwmﬁwﬁ@,ﬁﬁalz+l—t|-2%|
22 +2z+5
Evaluatefc 218 dz, where Cis |[z+1-i|=2. 15
z? +2z2+5
2 2
@/_{+-y—+z— ¥ ofmam o =gw FA PERd, W@ k+my+nz=0 T
a* p»* c*
2 .2 2
X LY L Z 1% hom $ s smen $if)
2 12 2
a‘ b c¢
x2 42 22
Find the maximum and minimum values of 'y +b—4+?‘_' when Ix +my+nz=0
a
2 .2 2 .
and x—+y—+z—=1. Interpret the result geometrically. 20
2 .2 2
a® b° ¢
[P.T.O.
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2x] +XQ +X3 <2
X +2xy + x5 <2
xl) x29 X3 20

+XQ +X3

Solve the following linear programming problem by

. the simplex mey .
its dual. Also, write the optimal solution of the dual from the opﬁm};‘l)d. Write
the given problem : table of
MaXilTuze YA =x1 +X2 +X3
subject to
2X)+ x5 +x5 S2
4xl +2X2 +x3 <2
X, Xp, X3 20 !
S
4 (@) AR 6 R awehn denst w1 w41 4 qu S, 31 A TR £ € R[x, s iy
fO=0=1() %, = &3 3 firg 6 7 S, R[x]ﬁ@mﬁlwmaﬁm

R(x] / S T quitdig wig 7 AT I H TWHHw SRR |

Let R be a field of real numbers and S, the field of all those poly.

f@). Prove that S is an idea] of Rlx].

your answer. 15
2_2 3.3 4 4 5.5
(b) ’}vﬁx+22’|‘ 33"‘ 44’!‘ +55’!‘ T (x>0) F AT @ wwEm F ey
FoR |

Test for convergence or divergence of the series

2.2 3.3 4_4 5.5
+2x+3x+4x+5x
21 3! 4] 51

(c) a\ﬁaﬁaﬁmﬁfﬁﬁﬁ%a%mmﬁ%mﬂg@mﬁmﬁmm
mmmwmmwm@mmmﬁmz

T
A B C D
S;(21 16 25 13|11
M S, | 17 18 14 23| 13 grwar
S; (32 27 18 41|19
At 6 10 12 15 | 43

X

o0 (x>0) 15

CRNA-S-MTH/18 4



i
:
|

i CRNA-S-MTH/18

!
-

Fin wing tran

by vogel's appr.oxlmanon method ang use it to fing the o Stllaortatlon problem

ihic transportation cost of the problem - Plmal solytion and
Destination

¥ 11
Source S
2 13 Availability
o8 19
Requirement 6 10 13 15 43 20
TUs—B / SECTION—B
: X-a y-bp ;
. ﬁqu/iﬁYﬁ'f(a, b, C)WWWWWI(T_C, %_—c)=0%|¥r§;im HaFd
o |
K is given that the equation of any cone with vertex at (a, b, o is
./ - -b . . .
& f( x-a y_) =0. Find the differential equation of the cone. 10
Z —/0 zZ-C
/
p) i faciem faft g whe e
y 2x+2y+4z=18
/" x+3y+2z=13
3x+y+3z=14
F 7 SRR |
Solve, by Gauss elimination method, the system of equations
2x+2y+4z=18
x+3y+2z=13.
3x+y+3z=14 e

() () ¥em(1093-21875),, B JEHM au1 & (1693 -0628),, FI Tev-3ud) vefa &
T_fed |

(i) B F(x, y, 2= xy+xz®H q9e (Aawed) & R % &9 § st Hive)
Convert the number (1093-21875);, into octal and the number

(1693:0628),, into hexadecimal systems.

L

(i) Expfess the Boolean function F(x,y, 2=xy+x’z in a product of
axterms form. 10

[P.T.O.



: fRr® %, % W 3
(d) @W,ﬁW-ﬁﬁrqﬂmﬁ,WﬁF=—;§,ﬂﬁkW T

R " g—— S O R ARl

A pa.Pﬁ?;le at a distance r from the centre of force moves under the influence of
th{central force F = —%’ where k is a constant. Obtain the Lagrangian and
/ r

/ .
derive the equations of motion. 10

(e) T sradfien wa ¥ e yeit i (r, 6, W) # J1-9ew (2 Mr > cos®, Mr?sin®, o)
%, St M w w31 awigd B 3, faa R 1 A0 faea @ aRREns & W Tm
?ﬁﬁw}/{

’fhe velocity components of an mcompress1b1e fluid in spherical polar
/ coordinates (r, 6, y) are (2Mr > cos®, Mr~ 25in@, 0), where M is a constant,
Show that the velocity is of the potential kind. Find the velocity potential and

the equations of the streamlines. 10
2
6. (@) TN T ¥ at 32, O<x<l, t>0d% @l
u©, t)=u(l, t)=0
ux,0)=x(l-x, 0<x<l
kil T 1A I |
2
Sglve the heat equation 3—1: —g—, 0<x<l, t>0 subject to the conditions
x
u(©, t)=u(l, t)=0
ux,0)=x(l-x, 0<sx<l 20

(b) T & f(x, y,/2) =[x [G+2)]+y ¥ G0 G=@faA@ iy (FEiEs o) 3@
iR qur wftay & ford fraw/fia (3ge/esege) wmoft fafed

binatorial circuit corresponding to the Boolean function

fx, Y, Z)=[X'(y+2)]+y

and write the input/output table for the circuit. 15

(c) T T If 3\ UF F IqH Tefd M, $91§ h a0 nyR & B o F w9 N 3o @
forde, Y (S Yan) % e eea- gy 3 e

Find the moment of inertia of a right ciredlar solid cone about one of its slant
sides (generator) in terms of its mass M, height h and the radius of base as a. 15
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7. (@) RS dawd gt
(D2 +DD’-6D"%) 2= x%sin (x + ) ;’
e

ﬁﬁDs—a—aanD'sai,mwmmﬁml

ox Y
Find the general solution of the partial differential equation
(D? +DD’-6D’?)z=x?sin(x +)

where D E—a- and D’ Ei. 15
ox ay

T Y, S F R A Sa I w2, @ 3 Pt qroh g fen T R e @
g e e § awr i fho o /qver # fit T R
| t (fee) 2 4 | 6| 8 | 10 |12 14 |16 18 |20
| v (R0 o /aar) | 16 | 28:8 [ 40 [ 464 [ 512 [ 32 | 176 | 8 |32 O

e % L Frm 1 3w e 20 fire § @@ R g ght (@) e o Mo #
H |

The velocity of a train which starts from rest is given by the following table, the
time being reckoned in minutes from the start and the velocity in km/hour :

2 4 6 8 10 |12 | 14 | 16| 18 | 20
8 (32| 0

(b)

t (minutes)
v (km/hour) | 16 | 28:8 | 40 | 46:4 | 512 | 32 | 176

Using Simpson’s %rd rule, estimate approximately in km the total distance run

in 20 minutes. 15
\\
o A fg ufv, el 3% F w kR, (ta, 0) W R K = o g i,
wﬁgm@aélmﬁmwﬁrm%wmsﬁ% AR R
,

urivErd, it fh widy frgell (VM Wige) § TR §, x-38 W (£b, 0) W
g 5 343 (b2 -a?)? =16a°b.

Two point vortices each of strength k are situated at (ta, 0) and a point vortex

of strength L is situated at the origin. Show that the fluid motion is stationary

and also find the equations of streamlines. If the streamlines, which pass
then show that

through the stagnation points, meet the x-axis at (tb, 0),
343 (b% -a?)? =16a°b. 20
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8. (@) FrafuRa a7l e Tt

(b)

(c)

Yl +(X + YUy + Xty =0
F fafka w9 & wnra A ok srea R ga Al
Reduce the following partial differential equation to a canonical form and

hence solve it :
Yy + (X + Y gy + XUy, =0

d
a@ﬁ&ﬁﬁ-@ﬁ&mwmwmd—z=x+y2,?ﬁﬁy(o)ﬂ%,ﬁ
x=0-2 | & FRA| TRFed § TxHa@ F IR WH] T 991 T =6 (R o) 0.1 5
I7E HifR

Using Runge-Kutta method of fourth order, solve the differential €quation

y_ x +y? with y(0) =1, at x =0-2. Use four decimal places for calculation ang

dx
step length 0-1.

TG $RA 5 o FIER A F @R W F el wa® w1 w@s
w =tiklog{(z-1ia) /(z +ia)} R, &l WA y =0 Th 33 €M 3| ¥ F F wward (I
) R WA T AR T G F oA 36 SR

Verify that w =iklog {(z—ia) /(z+ia)} is the complex potential of a steady flow
of fluid about a circular cylinder, where the plane y =0 is a rigid boundary.
Find also the force exerted by the fluid on unit length of the cylinder.

* % ok

15
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