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The figures in the right-hand margin irrdieate marks.

8fla96\ 8i@161  a66' g6©u®  gflQ  flid  Gffl<iaiQ§  I

Cand:ida:tes shoal:id attempt awl;y 10 (ten) quesfiorrs Of
aEuOuP-A wi:th word limit Of 250 words and shou:id

attempt ang 5 (ftue) questions from aE®OuP-B
wi:th word limit Of 300 words.

aQifli2imi6a GROup-A a 6a6®16ia  eoe  gqQ QQQ  980  610

qd6Q viQO GROup-B a 6a6Gip 6ia  8a 8flQ 6\6`6\

mo 0  6IQ qa]66\ qia® Qq6Q  I

GROUP-A

1.   Evaluate  the  integral

a669ouQ qG\uiaQ ®6\

I(,,-!#

/111

1
using  /i/  compound trapezoidal rule and  /€t/ compound Simpson's  5

rule  with  2,4  subintervals.                                                          15

/t./       enlQ®  816aG)`q®lQ  (trapezoidal)  Qlaq  G`HQgiQ  a)6  I  /Zt/     QfliQ®
1

Simpson's  5  rule qa®  2,4 subintervals  I

1 I  P.T.O.



2.   Find  the  exact  solution  of

6Q qflltllfl  6611®

£=-2+:,g,1,=2

/t./    Use  Euler's  method  to  determine  gr(1.2)  with  h  =  0.1  and
h -0.05.

g(1.2)  with  h =  o.1  and  h =  o.o5 aSa  alGvy\'  Euler's  a®6  QHQgiQ
(.-(  ... i   I

/{j/    Compare  the  approximate  results with  the  exact values.  15

aafliaGi OQioQ a 6Gr` q6\u  a9 qGtG)I  Gp6i  I

3.   Find  the  general  solution  of  gt.U +ey'' = 3x2 + 4sinjc-2cosxby  using

the  method  of  undetermined  coefficients  (UC).                                   15

a6@ Coefficients (UC) g6llQI QIQ®lQ ®6\  gr''" + g" = 3jc2 + 4 sin x -2 cos x 6\

q'dlQ6'  qqltll@  66'1@  I

4.   Find  the  complete  integral of the  equation  xp+3gq-2z +2:r2q2 = o.
15

xp + 39q _ 2z + 2,c2q2 = 0 qqiGtQ6iQ qoq6i a66eG` a®ifl QQa I

5.   Determine  the  number  of positive  integers  in  A = {1,2,3 ,......., 3000}
that are-                                                                                             15

A = {1,2,3 ,......., 3000}  6Q  q®lQlq® positive integers  a€a QQa  I

/I./    divisible by 7 or 2;

7 aai  2  Qi6\i  §6\i6®;

/t.I./    divisible by 7 and not 2;

7  qiiQi  §6`i6`®  fli9  2  q:iQi  a`.69®;

/1.t.I./    divisible  by  2,3,7,  but  not divisible  by  11.

2,3,7 qiQi  §6\iao aq  1 1  QiQi  §6\i6O a6@® I

/111 2
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6.   Suppose  G =  (V, E)  is a simple undirected graph, whose vertices are
labeled  as  1,2,3 ,..... 10  and  the  degree  of each  vertex  in  V is  even.
How  many  such  distinct  (labeled)  graphs  with  10  vertices  can  be
constructed?                                                                                                       15

tl6\iaiQ  G =  (V, E)  6ee§ <® aQc. a6Q<a® gio,  aioiQ vertices  1 ,2,3 ,..... io

6\lQ6Q  6QQQ  6®lG\§  qQ°  V6Q  86®uQ  vertex  691  qel  afllG`  I  10  a  vertex

6Q  6asoi6  @a  (6QG.fi\)  gia  §fl<i6I  ®6\iaiQ  aiaQ?
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7.   Use  the  simplex method  to  solve  the fonowing LP problem  :

aq@qo  Lp Qqqui6\ qqitlifl aiG\® qQO a®6  QiiQ9i6\ GIQQ :

Min Z = x - 3g + 2z
subject  to  the  constraints

aq 86Qca q6Q 6QiQa aaq

3x -g + 3z < 7, -2x + 4gr S 12, -4x + 3g + 82z S 10

and  x20,g20,z20                                                                    15

8.   Determine  an  initial  basic  feasible  solution  for  the  following  TP,
using  the  Least  Cost  method.                                                                      15

a®  a.eg  6q8i®`  (Least  cost  method)  QiiQgiQ  Gi@  aft   6ia   (Tp)  ai6°`'  q®

giQa® 6ql6@  (basic)  qqiQH  qflidiQ a€a Q6\q I

D1 Jb D3 D4 Supply

01 6 4 1 5 14

02 8 9 2 7 16

03 4 3 6 2 5

Demand 6 10 15 4 35

9.   Explain  if,  if-else  and  nested  if-else  with  examples  and  syntax.   15

Qol9Q61  qG`°  syntax  Q©®,  if-else  viQ°  nested  if-else  Gtw161lll  G)a  I

10.   What is  token? What are  the  different types  of token  available  in  C
language?  Explain.                                                                                             15

66'lco`  ®'61?   C  Qlal6Q   (C  language)  6Q  §G:   8®lQQ   66'lGffi``  (token)   ®'61

QQQ@? q6:la  I

/111 I  P.T.O.



11.   A plane  having an area of 0.6  m2  is  sliding down the inclined plate
at  30°  to  the  horizontal  with  a  velocity  of 0.36  in/s.  There    is  a
oushion of fluid  1.8  mm  thick between the plane  and the plate.  Find
the viscosity  of the fluid  if the  weight  of the  plate  is  280  N.              15

vie  6S9  0.6  m2  qQl  qG)  plane  30°  6Q  Q|qql66\las6\  0.36  in/s  6Q616Q

sliding  Gl§§   I  plane  @  plate  flel66\   1.8  mm  a  thick  OQQ  aQl8i6\  qG)

aig6\6i  (oushion)  a§  I  aa  6qi6iQ  @GtG.  28o  N  eiiq  606Q  oQG\  qi@®i  Qi@iQ

GQl

12.   Given a force,  F = (5f -3jA-2%) N  acting at a point Pwhose  position

with respect to oriSn is given by  ?p/o = (3 z^ + 2 j^-2 a) in, what is the

moment  about  an  axis  through  the  origin  0  with  direction

^p=±J`+±^k?                                                                                  15

<e force g®iQ QQiaiQ§,  F = (5 z^ ~ 3/A -2 a) N  via §a6Q  PG}lfl<HGr6Q  ai9i6)

Qq§  aftusQ a6   ?p,o = (3f +2j4~2%) in, QiQi  adiaiq  I  s = i,A+±£

6`6i qa® Qq§  o qiem6Q qQ axis a 6i6aq §®a6Q 6G\6i  I

GROUP-B

13.   State  Newton-Raphson  iteration  formula  to  compute  a  root  of an
equation  /(jc) = 0  and hence write  a program in BASIC  to  compute

a root of the  equation  cosx-;rex =0  lying between 0  and  1.         20

/111

/(x) = o   qqlG)6\61Q  q|G)  6161G`l  G?6\Ql  alQ°  Newton-Raphson qG'QIQo6)  q9®

aQ  ®6\a <QO  0 @  1   qd6Q  qQi  aqiGtQ6iQ  qQ 6i6ifli  Gt6\QiQ BAslc   6Q vie

6glglq  6G\61q I
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14.   Let  a be a graph of order  7t 2 6.

Oa  Gq n 2 6  6\ qQ 9icf 6soiQ aaioiq  I

/I/    Show that either  G or  GC has  a vertex  I; of degree  at least 3.
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6oulq 6a  G afLi  GC a <G? vertex I;  691  a§gq6Q 3 a§  I

/!j/   Prove  that  G  or  GC  contains  a  cycle  of length  3.  (Consider  the
adjacencies  between  the  neighbours  of vertex  I/ above.)

8ql61  ®6\  6a  G afll  GC contains a cycle of length 3.  (Qa6Ql® vertex

I; above e2Ii  a6®16ilfliG`GF  fltl6Q  qG`l  qoQ®q 6GilQ  ®6\a  I)

15.   Given  #=1+g2,g(O)=1.  Find   g(O.1)   and   gr(O.2)   by  fourth  order

Runge-Kutta  method.                                                                                   20

£ = 1+ g2, g(o) = 1  a©  6o6Q  I  Runge-Kutta  a®6o  eeL8{  aaq/a6®<6IQ

6G€\  Ql9lQ  G)6)   g(0.1)  qQ°  "(o.2)   I

16.   State  and  derive  the  Euler  equation  of motion in  hydrodynamics.
20

9lQ69l©lQfllfi©  (hydrodynamics)  6Q  6I§Q  Euler a  qql®6\6I  aQqlq 66lQ

@  a 18  G'6\a  I

17.  /I/  What is  function?

FLunction  G}'6l?

/Ill

/Zi/  Explain  different  classifications  of user  defined  functions  based
on parameter passing and return type with examples.               20

alQla6'Q  also  tr>arameter passing)  @  q916\  goulQ6<)a  gG?lQ66`0  6ia6Q

aiui6\® ®6\  Qa6Qi®/QUQgiQ®6\  Qui6iiii  ®6\iaiG\qGti  ©ia{uq6GrQ QoigQ6iqo

§§G}  69611QQ61/Q6<I`1G}Q6l  Q@  Q116llll  ®Q  I

5 I  P.T.O.



18.   Consider the  problem  :

qqqHIQ 66`16\  Q@  :

Maximize  Z = 2X2 - 5j(3

subject  to  the  constralnts  :

jk:1  + JC3  2  2,

2Jci + X2 + 6X3  S 6;

J¥1 - J*2 + 3J¥3  = 0;

X|,  JC2,  JX:3  2  0

/i/    Write  its  dual.

<®i6\ dual 6Q6i  I

/tt/    Solve  the primal  and  then find  the  solution  of the  dual.

6qlaGt6\i6Q qqitlia GiQ qQO a66\ dual aqitlio 66ii® I

***
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