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OPTION-A
_-Paper : MAT-HE-5046
'(Linear Progriimming )

 Pull Marks : 80
T1me Three hours 4

The ﬁgures in the margin indicate
~ Jull marks for the ‘questions '

1. Choose the correct answer: 1x10=10
(z) The general LPP is in standard form if
. (a) the constraints are mequahtles of
< type '
(b) the cbnstramts are 1nequa11t1es of
. > type :

(c) the constraints are strict equahtles
(d) the decision variables are

‘ ' unrestricted in sign :
. (@) If a given LPP. has two feasible-

solutions, then:

(@) it cannot have 1nfm1te number of
feasible solutions

(b)) it has’ infinite number of fea31ble
solutions

(c) it has no basic feasible solution
(d) the LPP must have an unbounded
~ solution
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© (iij) The LPP
. Maxir imize x +x,
-subject to  x; - xy 21
' =X Xy 22

(@) has no feasible solution

(b) has infinitely many optimal
~ solutions ' '
(c) has unbounded solution

(d) has unique optimal solution

(i) Choose the correct statement : |
(@) The maximum number of basic
- solutions of a system AX=b of m
equations in n unknowns (n > m)
is m+n-1 .

(b) For the solution of any LPP by
~ simplex method, the existence of
an initial basic feasible solution is

‘always assumed

(c) When the constraints are of >
- type, artificial- variables are
introduced to convert them into

: equalities

(d) In tJ}zhase I of the two-phase
method, the sum of the artificial
variables is’ maximized subject to
the given constraints to obtain a
basic feasible solution to the
original LPP - .
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(13) If the primal problem has a finite
optimal solution, then the dual problem

(a) .' aiso has a f'mitehoptimal solution
(b) »~ha§‘ an unbounded soluﬁon
(9 ' has no feasible solution
’ (d) has no basic fg—zasiﬁle §ol'uti01; ,
(vi) l«;or o‘ptimél feésibie :solﬁﬁbfls of the
primal and dual systems, whenever the

. ith variable is strictly posmve in either
system

(a) the ith variable of its dual is
, unrestncted in sign

(b) the ith variable of its dual vanishes

(c) the ith relation of its dual is a strict
_ inequality

(d) the i relation of its dual is an
equality ‘
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(vii) The total transportation cost to the non-
degenerate basic feasible-solution to the
- following transportation problem

. D, D,

Dy
of14 11 7|5
- 0yl13 15 7|15

0;]10 16 _7(9
15 6 8

obtained by using North-West corner

rule is
(@) 249
(b) 294
(c) 318°
d) 347

(viii) In anﬂals'sig‘nment pfoblem, if a constant
is added to or subtracted from every
“element of a row of the cost matrix

(a) the,opti'mal solution to the
assignment problem can never be

_ .attained
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| (b) . an assignment which .optimizéé the -

i total cost for one matrix, also

. optimizes the total cost for the
other matrix L

(c) . an assxgnment v&hich optimizes the
total cost- for' the ' matrix [c,-j], does
not.optirnize_the: fotal 'cost' for the
modiiigd ‘matrix |

(d) None of the above

(x) In a two person zero-sum gé.me,' the

game is said to be fair-if

(@) both the ,pl_ay'er"s have equal

number of strategies

" (b) gain in one playér does not match
tl'_le loss to the other

(¢)  the 'véluc of the game is zero
(d) the value of the 'geimé is non-zero
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‘(x) The saddle point of the paj—off matrix

‘B

2 4 5

All0 7 8

4_5 6
isat
@) (1,1
(b) (2,2)
(9 (1,3)
@- 2,1)

2. Answer the follqvﬁhg quéstions_ : 2x5=10

(@) Define hyperplane. Show that a
. hyperplane is. a-convex set.

(bp) Find a basic- feasible solution to th¢
following LPP : '
. Maximize x, +2x, +4x3
subject to 2x; +x; +4x3 =11
: 3,‘x1v+JC2 +5x3 =14 .
Xy, Xg,%3 20 - '
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(c) .

d

.

- Write the dual of the follow1ng LPP :

Minimize 4x1 + 6x2 + 18x3

subJect to x + 3x2 >3
lJC2 + 2x3 2 5
xl,xz,x32-0

Construct an initia‘l‘ basic feasible
solution to the followmg transportation

:__problem by least cost method :

D, D, D; D4
o1 2 3 4]6
0,4 3 2 o]s
o,l0 2 2 1]10
" 4 6 8.6

Give the'_ma_‘then.'latica.l formulation of
an assignment problem.

3. Answer any four of the following: 5x4=20

(@)

Examine the convexity of the set

S ={(x1, %) :3%2 + 2x2 <6 |

4
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(b)

()

- LPP -

Use sunplex method to show that theA

Maximize 2x; + X,

o subJect to X~ Xy <10
L2x - X%y <40
Xp,X9 20

.has an unbounded solution.’

Show that the dual of the dual is the

B _pnma.l

@ .

(e)

' .Use Vogel’s approx1mat10n method to
obtain an initial basic feasible solution
“ to the transportation problem :

DD, Dy D,
o |11 13 17 14| 250

0, |16 18 14 10| 300.
'O; |21 24 13. 10| 400 -

.200 225 275 250

‘Flnd the optimal asmgnment to the

assignment problem having the
following cost matrix :

I O m v
8 26 17 11
13 28 4 26
38 19 18 15
19 26 24 10

QW
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0 Define the terms “strategy’” and
“optimal strategy” with reference to
Game theory.

'. 4. Solve the folloWing LPP gfaphically: 10
| ‘Maximize 40x, +35%, |

subJect to 2x; +3x2 <60
- 4x +3xy <96
88X +7x < 210
- X1 X 20
or

Show that every basic feasible solution of a
'LPP is an extreme point of the convex set of
all feasible solutions of the LPP.

5. Solve the following LPP by simplex method :
" Minimize 4x, '+ 8x, +3x,
sub_]ect to X +x3 22

2x1 +x3 =5 .
xl:x2,x3 ZO . 10
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Or.
Use Blg-M method to solve the LPP

Maxmuze 6x1 +4x2
subject to 2x; +3x, < 30 .
L B +2x,%24
'&+%>3
' xy,%p 20
Is the solutlon un1que ?

6. . Solve .thg. dual of the following LPP and write ~
its solution :* - | . ... 10
Maximize 3x, —2x, |
o ~elfubject to x <4
| xé <6
X +Xx3<5
X 21
Xy, X920
. or o
Solve. the following transportation p'roblem :
| D, D, D D,
0,[3 6 8 5]20
0,16 1 2 5|28.
- 03|7 8 3 9|17
1S 19 13 18
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7. Solve the following: assignment'problem :
‘ . . , 10

I 0. .mIv.
14 42 56 O
64 82 91 55
44. 66 77 33
|74 90 98 66

QW

Oor ‘
For the game with- the followmg pay-off
matnx B

5 1
_'3',4

A

~determine the optimum strategles and the
value of the game. .
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OPTION—B
Paper MAT—HE—5056
( Spherical Trigonometry and Astronomy )
* Pull Marks : 80
Time : Three hours - B

The figures in the margin indicate
-full marks for the questions,
1. Answer the folIeWing,questions; 1x10=10"

(i) How many great circles can be drawn -
through two given points, when the

‘points. are the extremities of a

dlameter?
(ii) Define pnmary 01rcle

(iii) Deﬁne polar trlangle and its prlmltlve
triangle. :

(iv) Deﬁne "Zénith

(v) Explain what ‘is meant by rlsmg and
_settmg of stars.

(vi) What is the point on the celestial sphere
whose latitude,’ longitude, right .
- dscension and declination, all are zero ?
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2.

(vii) Define synédic- périod of a ‘plahet.

' (vzu) Mention one property of pole of a great

01rc1e ,

.(ix) Just mentlon how a sphencal tnangle
is formed. :

(x) What is the declination of the pole of
 the ecliptic ? «

v _.M -

Answer the followmg ’que’stio'ﬁs*“ - QXS?IO

N (a) In any equilateral tnangle ABC, show

that 2cos— sm.-é =1..
2 2

(b) Prove that the section of the surface of
a sphere made by any plane is a circle.

(c Discuss the effect of refractlon on

N sunrise.

- (d) Prove that the altitude of‘the celestial

pole at any place is equal to the latitude
~of that place. )

(e)° Show that right ascension o and
‘declination § of the sun is always-
connected by ' the ’ equation
tand =tanesina, ¢ bemg obhqu1ty of
the ecliptic.
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3.

Answer any four questlons of the followmg

(@)

5x4= 20

In a spherical tnangle ABC prove that

- tancz: J;n(s a)szn(s b)

(b)

sin s sin(s-¢c)
What ‘do you mean by ‘rising’” and
‘setting’ of stars ? Derive the relation
cosH = —tan gtand, where the symbols

" have the1r usual meamngs

(9)

@

Show that the velocity of a planet in its

- elliptic orbit is v2 = ,u(%—l) . where

a

u=G(M+m) and a is the semi-major

axis of the orbit.

If z and z, are the zenith distances of
a star on the meridian and the prime
vertical respectively, prove that

cotd = cosecz, sec Zy-C0SZy’

' where § is the star’s dechnatlon

s
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(e) 'If H be the hour angle of a star of
' declination § ‘when its azimuth is A
- and H' When the azimuth is (180° +A)
show that :

. cos_ (H’ + H)
tang =

cos—(H"—;H)"" :

() Ata place of latltude ¢, the declination

- and hour angle of a heavenly body are

-8 and H respectively. Calculate its
zenith distance z and azimuth A.

4. Answer any four questlons of the following :
IOX4—4O

(a) In any sphencal tnangle 'ABC, prove

sznA sinB san

at = . Also prove
sina sinb  sinc '

. . 'A '.A'
that Slfl(; +B)=cosa+cosb
sinC . - 1+cose -

(b) State Keplar’s laws of planetary motion
- ‘and deduce the differential equation of
the path of a planet around the Sun.
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(c) - Define astroﬁomical refraction and state
‘the laws of refraction. Derive the
~ formula for refraction as R = ktan g,
¢ being the apparent zenith distance
of a heavenly. body. Mention one
limitation of this formula. |
(d) " On account of refraction, the circular

- disc of the sun appears to be an elhpse
Prove it.

(e) Derive the Kepler’s equation in the form
M=E-esinE, where M and E. are

respectively mean anomaly and
eCcentnc anomaly

() Show ’ghat the velocity of a planet’
‘moving in an ellipse about the sun in
the focus is compounded of two
constant velocities -,'l;f- perpendicular to

e
radius veetor.and —~ perpendicular to

. major axis.
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(g) If.the colatitude is C, prove that
C=x+cos 1(cosxsecy)
where ' :
tan x = cot Scos H, siny = cos S sin H ,
H being the hour angle.
(h) Derive ‘the expressions to show the

effect of refractlon 1n right ascension
and declination.
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OPTION-C
Paper : MAT-HE-5066
( Programming iﬁ C)
Full Marks : 60
.Tirﬁe : Thr¢e=h6urs '
. The ﬁgur_rés in the margin indicate
- full marks for thg questions. -
1. | Aﬁswer the following :- o '1i7=7
| (a) ‘What are the ' basic .dat.a types
associated with C'?
 (b) | What is the difference between ‘=~ and

==’ in C?

"¢ Can a C program be compiled or
~ executed in the absence -of a main
+ . function ?

" (d Who developed C language ?
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" () What is the output of the program when
the value ofiis 17?2

#include <stdio.h>
int main () |
"\
mt1, k, | | |
~ printf | (“Eﬁtér":the} value of i:”);.
- scanf -(“%d’ﬂ &;i);}
k = +4+i; .
" printf (“%d”, K);
‘ retﬁrn 0; .
, L
(f) ‘Intersecﬁoh’ is a r_éserVedWﬁrd in. C.
~ (True or False)
(g9 What does %5.2 f r'neans in C? .
2. AnsWeij the following: - | 2x4=8

(@) What is recursion in C ? -
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(b) What is the difference between the local -
and global vanables in C ?. o

. (c) What are reserved keywords ?

d) "'Wr‘ite: the ‘general syntax of scanf ()
. function to read the float variable x.

3. Answer any three from the following: -
| | S . 5x3=15

(a) -Explain with examples the s;yntax of
scanf () and printf () functions. :

(b) Draw the flowchart and then write a.C
program to find the roots of a quadratic . -
equation. ' '

(o) What are the three loop control
statements avaﬂable in C ? Write a
comparison statement of the three.

(d) What is an array > What are the
~° different types of array ? Explain
" selection sorting algorithm to sort n

| numbers in ascending order. '
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‘(e) Explain with examples different types
of functions.

4. What is the use of ‘if- else and ‘nested
| if-else’ statement ? Writé down the1r formats.
 Write a C program to find blggest of three
7 numbers using if-else and nested if-else
' statement. . . . 2+2+3+3=10

'Or

. Write a C program to read the inarks scored
by a student in semester examination and
print grade point along with the comment
using the following : : - 1o

(i) percentage > 90, “O” “OUTSTANDING”

(i) percentage >-75 and < =90, wpr
' “VERY GOOD”" .

- (Tii) percentage > =60 and <75 “B”,
“GOOD” .

(i) percentage > = 50 and < 60, “C”, “FAIR”
(v) percentage >=40 and <50, “D”, “PASS”
() percéntage < 40, “F”, “FAIL”
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5. Write a C program to solve the series

2 x* x
S=X—T—+———..,

ENERK
which is the gxpaﬂsio'r; of sine series with x
in radians. - © 10 .

or

Wri-tea C program to multiply two matrices.

6. . Writea C prégram to sort n numbers usingA
‘bubble sort.. S 10
Oor
What are the uses of recursine function ?
Write a C program using recursine function
for factorial of a number to find "C, .
2+8=10
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