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- MATHEMATICS
_ (Honours Elective )
Answer the Questions from any one Option.

OPTION-A :
Paper : MAT-HE-5046
( Linear Progrdmming i
\ Full Marks : 80

Time : Three hours

OPTION-B
Paper : MAT-HE-5056
( Spherical Trigonometry and Astronomy)
Full Marks : 80
Time : Three hours

OPTION-C
Paper : MAT-HE-5066
( Programming in C)

Full Marks : 60
~ Time : Three hours

" The figures in the margin indicate
full marks for the questions.
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OPTION-A
Paper : MAT-HE-5046

( Linear Programming )

Full Marks : 80

Time : Three hours

1. Answer any ten questions from the
following : (Choose the correct answer)

_ 1x10=10
(i) Define finite game in “Game Theory”.
(i) In a transportation table for cell
evaluation we use the formula
(@R e P =L dij = (ui + vj)— Cy
(gl (e S s i dij:cy-(uﬁvj)
[ciie s =U "t dij:ui-t»vj
(d) None of the above
(i) For optimality test in a transportation
problem, number of allocation in
independent position must be
(@) m+n
(b) m+n+l
(d) None of the above
BO3F0 0210 : 2

(i)

(v)

In a transportation problem if we apply
North-West Corner method, we always
get

(a) non-degenerated BFS
(b) degenerated BFS

(c) optimal solution

(d) None of the above

In an assignment problem

TSI

minz = Zchxij J

i=1 j=1

inj = IR =150 ¢ I nEnTean SR Ak

(a) only one jéb is done by i-th person
=l s el
(b) i-th person is assigned to j-th job

(c) only one person. should be
assigned to the j-th job,

_j == lJ 2: S8 i)
(d) None of the above

BO3F0 0210 3 Contd.



(vy) If any of the constraint in the primal is

perfect equality, the corresponding dual
variable is |

(a) perfect equality

(b) unrestricted in sign
(c) strictly inequality
(d) None of the aboveA

(vii) The necessary and sufficient condition |

for any LPP and its dual to have optimal
solution is that

(@) both have basic solution
(b) both have unbounded solution
(c) both have feasible solution

(d) None of the above

(viii) If we consider dual of an LPP. then in

thfe dual the requirement vector of the
primal problem becomes

(@) objective function
(b) price vector
(c) variable

(d) None of the above

BO3F0 0210

(x)

()

(i)

The incoming vector in a simplex table

will be taken as ¢ if

(@) Ap=maxA;

(b)  B8;= max Ay

(c) entries of ¢ are all negative

(d) None of the above
Standared form of LPP is

(a|INNInSZi— e Esttteae=h¥oe =0
(b) i Max 7= eet S A c=1h a6 =10
(M ax Z =lexe S. LAY = h =10
(d) None of the above

If for any basic feasible solution of an

LPP, there is some column ¢; in A but
not in B for ¢; —2; >0 and

y; <0 (i=1,2,---,m), then the problem

has an unbounded solution if the
objective function is to be

(@) maximized
(b) minimized
(c) either maximized or minimized

(d) None of the above

BO3F0 0210 5] Contd.



i) If i ;
(i) ilawe, | ILIRe L wiiehe 7 = N N | (xv) In a linear programming problem

Ax=b, x>0 has a feasit L '

then at least one of i, >o1riong max Z =cx
, the BFS will be ) ;

(a) maximal subject to Ax=2b, x=0, c18 called

| (a) coefficient vector

(b) minimal
(¢) optimal : | (b) column vector
(d) None of the above | ‘(c) price vector
(xiii) A basic feasible solutien of an Lpp is | (d) None of the above

said to be non-degenerate BFS if
(xvi) The extreme points of the convex set of

(@) none of the basic variable zero
‘feasible solutions are

(b) at least one of the basic variable

i : (a) finite in number
C exaCﬂ 1 2 5 . -
(') Zero y one of the basic variable (b) infinite in number

(d) None of the above (c) either finite or infinite

. \ (d) None of the above
(av) Consider: a system Ax=ph of
T m

equations in.n unknowns, n > m. Then (vii) If X is the set of eight vertices of a

maximum number of basic solution is : cube, then the convex hull C (X) is
2 2 el the
b "c. . - | | (a) surface of the cube '
; (b) vertices of the cubic
n
(© Cnm : (c) whole cube
d) N : ? '
(d) None of the above | (d) None of the above

BO3F0 0210 6
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(eviii) A function f(x)

(@)
(b)

(©)

(d)

Yt ' ‘1S said to the strictly
: e at x if for two other distinct
pOll’ltS xl and x2

F g + Q= 2)x,] < 4f () + (1= 1) fxy)s
where 0< <1

f g+ (- 2) %] < af Ca)+(1-2) f(x,),
: where 0 < <1

f [+ 1= )x, )< af Ga)+(1-2) f(x,),

where 0< <1

None of the above

2. Answer any five from the following'

(@)
(b)
(c)

(@)

s 2x5=10-
What is cost matrix of an assignment

problem ?

Write the ‘Test pti
of o ity’ 1
e e pt}mahty for primal
How can we find
. e ' .
Ll ntering vector mn a
Write “complementar

theoremu Ofa d'[_]_al proby SlaCkneSS I

lem.

BO3F0 0210 8

(e)

(9)

()

(1

0)

BO3F0 0210 SR O

What is two-phase method to solve an
LPP ? Mention the phases.

Define unbounded solution of an LPP.
How can we determine that the solution
of an LPP is unbounded ?

Define artificial variable. Give an
example.

Examine convexity of the set

Si= {(xl, X))t et o< 4}

Is x, =1, x2=§, Xy =%, =%x5=0

2 basic solution to the following
system ? _ J

X +'2x2 + Xy + X4 =2
1
X +2x +—§x3 + X5 =2
Show that the FS, x; =1, 2, =0, x3 =1
and z=6 to the system of equations

xl +XQ +X3 ———2
Xy = Xy i Xg =2, 11%; 2 0 which minimize

z = 2x; + 3x, +4x; is not basic.

Contd.



- nswer any ﬁ:)ul from the fOlIOWino :
oN
5)(4—20

imglent Problem, a constant
$ ;; tracted to every element
umn) of the cost matrix

C;; A% g n
[y]’ then Prove that an assigsnment
t=)

(@)  Ifin an assi
is added or
of row (OI'

whic INimj
h minimizes the total cost for one -

matrix, also minim;
/ nimiz
the other matrix. € the total cost for

(b))  Find initial
BFS of the follows;
low :
Max Z = 2x; + 3x, ing LPP

S.t. —x1+2x2 < 4
xl+x2 <6
x1+3x2 <9

X1, X, unrestricted °

43 M :
G e e
.x1+x2 Sl 3X +x,>3, xlzo) X500
(d)  Solve the game whose pay-off matji): I
sl =) 8 i
| 7 S =]
" 6 @ te)
BO3FO 0210 10

(e) Solve the following transportation
problem by North-West Corner method :

Sy a;

Oftlnacss 247 e SRERleS0
03| 5 REVRRE N L i ST
o5 s a2 n o RNEIED
100

b 120 ORI OREEEl

) Give the dual of the following LPP:
Max Z = 2x; + 3%y + X3
s.t. 4x;+3x;+Xx3=6
X; + 2%, +5x; =4
X Xy Xz 2 0
(g9 I the objective function of an LPP
assume its optimal value at more than
one extreme point, then prove that
every convex combination of these

extreme points gives the optimal value
of the objective function.

(h) Prove that the set of all feasible
solutions of an LPP is a convex set.
[Assume that -the set is non-empty]

BO3F0 0210 11 Contd.



. A 7
4. Answer any four from the followin
ng :

(@)

Territories

Annual §ales (Rs.) : 60,000

BO3F0 0210

A company. h o
L S F_;S four territories open
aSSignment_aTesman available for
ek h.. he _territories are not

ch in their sgleg potential; it

1S estimated th
2 at a ;
operating in each terrgil;al el

in the following annual s b

ales :

I
i I v

50,000 40,000 30,000

The four sal
€sman are als i
gk ; = : O consid
“(r)oif.fer 1n ability; it is estimatec; t?ef
e Ing under the same conditi R
ir _yearly sales woul L
proportionally as follows - T

Salesman : A B
Proportion 7 5

(b)

(c)

()

(e)

BO3F0 0210

If an LPP
Max Z =cx S.t Ax=b, x=20
where A is mX (m+n) matrix of co-

efficients given by A = (e, @, G )
has at least one feasible solution, then
prove that it has at least one basic

feasible solution.
Find an optimal solution of the following
LPP without using simplex method :

Max Z = 2x +3%g +4x3 +7X4
S 2x1+3_x2—x3+4x4:8
NEDL (oo =
72 210 il oy o

The pay-off matrix for A in a two-
persons zZero-sum game is given below.
Determine the value of the game and
the optimum strategies for both players.

I I il

T A el W 1
A 11 LA O
.| 3 4 =3

State and prove Fundamental Duality
theorem.

13 Contd.




0j]

Sol i
ve the following transportation

problem :
Market
Plant A
Tﬁ—& Available

L0 22 ) 20 3
; T 13

7

Required 5 11 3 g = e

32

(g)

(h)

Using simplex alq
problem —

Maxz_=2x1

Use dual to solve the Lpp
Min Z = 2% + x,

SHLE 3x1 +x2 >t
4x +3x2 =6
I X1 ‘*'.2352 =8 V

X1, .7(,'2 =20
gorithm splye the

+9X, + 7x,

S.t. Sx]_ + 2x2 =t 4){:3 S 100

BO3F0 0210

¥+ 4% +2x) <100
X1t %+3x%; <100
X1, Xp, X3 >0

14

@)

0)

BO3F0 0210 J45)

State and prove fundamental theorem
of JLER:

A soft drink plant has two bottling
machines A and B. It produces and
sells 8 ounce and 16 ounce bottles.
The following data is available.

Machine 8 ounce 16 ounce
A 100/minute ~ 40/minute
B 60 /minute 75 /minute

The machines can run 8 hours per day,
5 days per week. Weekly production of
drink cannot exceed 3,00,000 ounces
and the market can absorb 25,000 eight
ounce bottles and 7,000 sixteen ounce
bottles per week, profit on these bottles.

‘are 15 paise and 25 paise per bottle

respectively. The planner wishes to
minimize his profit subject to all the
production and marketing restrictions.
Formulate it as an LPP and solve

graphically.

Contd.




OPTION-B
Paper : MAT-HE-5056

( Spherical Trigonometry and Astronomy)

0
()
(iii)
(iv)
@)

(vy)

Time : Three hours

- Answer any ten of the following que.stions :

1x10=10

State the cosine formula related to g

spherical triangle.

What are the altit

ude and hour angle
of the zenith ?

Define right ascension of g heavenly
body. 3

Where does the celestia] €quator cut
the horizon ?

Explain, what is Mmeant by rising and
Setting of stars.

What is the duration of g day and
night at €quinoxes

(vii) - Define polar triangle,

BO3F0 0210

16

il et Bl i e BE T ) o

BO3F0 0210

i ) ler.
(viii) State the third law of Keple

ircumpolar
] ou mean by ci
(ix) What do y

star ?

A : 5

(x) What is parallactic ellipse * )

! 1 le o
i) What is the declination of the pole

X-l -

& the ecliptic ?

sphere. | o
What is the point on the celestia
a

] ] ] . i ] . i . ]
7

(xiii)

Zero ?

jv) Define hour angle of a heavenly body.
(av

. I between the
the relations t
5 VYhaange of a spherical triangle and
m .
:heat of its polar triangle ?

diameter ?

(xvi)

I le.

(xviii) Define spherical triangle.

7 Contd.
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Answer any five of the following questions :

_ 2x5=10
(@) Show that right ascension a and
declination & of the sun is always

(b)

(c)

(@

(e)

(g)

- of the place of the

connected by the €équation

tan 6 = tanesinag, ¢ being obliquity of
the ecliptic. '
Prove that the altitude
pole at any place is e
of that place.

of the celestial
qual to the latitude

Drawing a neat diagram, discuss how
horizontal coordinates of g heavenly
body are measured.

Discuss the effect of r

efractj_On on
sunrise.

Prove that the altitude

pole at any place is equal to the iy

observer.

Give the usual th

_ tSCimcthods for
locating the position

of a star in Space.
ABCis an €quilatera] g

pherica] triangle,
show that sec A

=l+secq.

BO3F0 0210 18

of the celestia]

e SAGEE LB LAT e LV AL E Y

(h)
(1)

i

(@)

(b)

(c)

(@)

BO3F0 0210

State Newton's law of gravitation.

i d angles of a
t the sides an .
i tk;?angle ‘are. respectively the

bo e i and sides of

supplements of the angles
the primitive triangle.

i f the celestial
at diagram O : .
Dri‘:r: rl:howing the horizontal
zcl::))ordinates of a heavenly body.

Answer any four questions of the following :
nsw

S5x4=20

Prove that the altitude of a sta.r .IS the;
greatest when it is on the meridian o

the observer.

If v v, be the velocities of two planets
1’

in their orbits, and T, 75, be the
respective distances from the sun, prove

that vz:vl=\/ﬁ':\/T_2. 7

Write short notes on: (i) Zodiac
(ii) Morning star and Evening star.

Deduce Kepler’s laws from the Newton's
law of gravitation.

19 Contd.



(e) If' v is thfz angle which a star makes at
rising with the horizon, prove that
CoSy = singsecsd, where the symbols

have their usual meanings

(f) At a place in north latitude ¢, two stars

A and B of declinations

respectively, rise at the sq
and A transists when B set

o and )
S. Prove that
tangtans =1 - 2tqn? gtan’ 5
. 1 F
(9) ?n a spherical triangle ABC
if b+c=7, then prove that,

Sin2B + sin2C = 0.

(h) In a spherical triangle ABC prove that
. a

c — j
osa co;bcqsc +sinbsinccos A

Answer any four questions of the followi
Ing :

10x4=40

(@) Prove that, if
; the foy ic
powers of e are neglec]tig i e

E =My _8SinM 1( esiny \3
l-ecosm o )

-‘—_—'—‘——_
l-ecos iy

is a solution of K :
s epler’s €quation in the
BO3F0 0210 20

Me moment

(b)

(c)

()

Assuming the planetary orbits to be
circular and coplanar, prove that the
sidereal period p and the synodic period
S of an inferior planet are- related to
the earth’s periodic time E by

1B,
SR P
Calculate the sidereal period (in mean
solar days) of a planet whose sidereal

period is same as its synodic period.

A star of declination & is seen on the
prime vertical. Show that its declination
2K (si712 ¢ - sin’ 5) e
sin20
being the latitude of

iS -mcreased by

.tO refraction; ¢

Define astronomical refraction and state
the laws of refraction. Derive the

formula for refraction as R =ktan¢,

£ being the apparent zenith distance
of a heavenly body. Mention one
limitation of this formula.

e Contd.
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(e)

(g)

()

State Kepler’s laws of planetary motion
If V; and V, are the linear velocities of

a Aplam.et at perihelion and aphelion
respectively and e is the eccentricity of
therplanets’ orbit, prove that ;

L-e)V = +eV;.

Explain the effects of refraction on right

ascension and declination.
What is Cassini’
: s hypothesis ?
tl;.1s hypotl_nesm, show that the.arz’ljmier
of refraction R can be found I?unt
. r
sinR i

tang =
p—cosR»Where 4 s ¢he

refractive index of the atmosph i

respect to vacuum and S
of refraction at certain
upper surface of the at

# is the angle
point on the
i mosphere.
the inferior ecliptic limj
If ¢ ptic limits gre +
if the satellite revolves n timr:s—ag ?nd
: S
as the sun, and its node regradesagt
:;;Eryd rivolutlon the satellite mak :
nd its primary 2
» Prove that
C_alr'ant be fewer consecutive o
ec 1pses‘ at one node then the in?cOlar
eger
2(n-1)¢
L ik
no+2;

next less than

BO3F0 0210 22

0)

BO3F0 0210

If y is the angle at the centre of the

sun subtended by the line joining two
planets at distance a and b from the
sun at stationary points, show that

cosw=-—@_r— '
a+b-~ab

In a spherical triangle ABC, prove that

sina \F —cosacoshbhcosc
1

sinA +cosAcosBcosC

55 ' Contd.




OPTION-C
Paper : MAT-HE-5066

( Programming in C)

Full Marks : 60

Time : Three hours

L TARSWET dny seven questions : 1x7
: X7="7
(@) Define a two-dimensiona] array
(b) Write the utility of getch (.) functi
ction.
(e Hor =5 = I |
» Y=2, write the
0
LT utput of
d 3 :
(d) Wnte_ any two built-in funcﬁo
in C-language. G
(e) State whether True or Féls
; 5
C-language is case-sensitive
J
j BO3F0 0210 24

()
"
()

0)

(k)

@

BO3F0 0210

Convert the following mathematical
expression into a C expression:

i Srene sinx2
3x2+2 \/Ec‘

Write fwo reserved words used el G
language.

Which of the following can be used as

a variable : x1, x_1, x%1 ?

Name the header file that is used to

compile the function ‘sqgrt (x)-
What is a global variable ?

Write one arithmetic and one logical

operator it G

Write the output of a:

int @;

a=o/2;

25 Contd.




Answer any four questions :

(@) Write the output of the following -

(b) Write the syntax of ‘ne

(c)

(d)

' (e) Write a C program th
character and give out

BO3F0 0210

Write the output of and

c=0
for (1:1,155,1_1__5_)

C=C+1;

. sted if’ statement
n C language.
Write the genera]

; Syntax of scanf ()
function to read the

integer variable q.
int a, b, temp;

fio s

b = 3;

temp = q;
a=b;
b= temp;

¢ b’_

at wil] input a
put, the S

26

2x4=8

() Name any four functions available in
‘stdio.h’.

(g) Write four different C statements each

g

adding 1 to integer variable x.

h) What is the difference between C
@ character and C string?

: x3=15
3. Answer any three parts: 5

(a) Write a C program to add 1 to each
a .
element of a 3x3 matrix.

(b) Write a © progrgm to print the nxn
Zero Mmarix.
ite a C program to find the sum of
% :\:;;res of all integers between 1 and
n.

Write a C program to generate the
. I st
i Fibonacci series up to n term

e g C program to print integers

. : A

(s 1 to n omitting those integer
from

which are divisible by 7.

Contd.
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(fl Give a general s
statement in C.
Write the out
following :

yntax of 'switch!

puts of ¢ and b of the

()a=5 (i)a=5 (iii) =5 ;
b7 S B=7;
if (a>b) if (a>p) z_'f(a>b”a<b)
{a=a+1; a=a+l];

. a=a+l;
(g) Write a C program to find ¢

of best three marks from th
test marks.

he average
€ given four

() Write a C Program to
commission for a saleg
as per the sales amoyp

calculate the
repreSentative
t given below -

if sales > 500 but < 2000, co 2o s

. » Com

1s Rs. 35 plus 10% above Rg rrélgglon
sales B of

if sales > 2000 but < 50

OO: COIn 1 )
is Rs. 185 plus 12% ah Mission

ove Rs.
sales ; S
if sales > 5000, commission jg
of sales 12.5%
BO3F0 0210 =

Answer any three parts:

(@

(b)

(d)

BO3F0 0210

10x3=30

1 ? nd

g ; itable C program
ngplain eachiwitt Soi 5+5=10

segment. ot
meant by recursive function :
; use ? Demonstrate the use

i by a suitable C
function by ey

What i _
What is L’Fs
of recursive
program.

Write the syntax of ‘nested for’ loop
and show with a suitable C progran;’
What are the differences bet\n{een ‘breg
statement and ‘exit()’ func)tlon ? Wntte
a C progrém using ‘break stam‘anru—-:tr;1 e,
and write the outputs. Also ert‘? 4
outputs of the same program 1

break’ statement is replaced by ‘exit()

: 1+4+2+3=10
function.

C program to find the LCM of
Bt o and b, where b is the
: digits of a. Use two
to find LCM and the
e sum of the digits.

Write
two number

sum of the @
; ’ S
functions—one 1 i
other is tO find t

(ged.lem=a- b)

Contd.
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(e) Write a C program to compute the value

()

X =
of e using the series

3 2053
e =l+x+—+—+
DI 3!

For this build two functions— one to
find the factorial and the other to
compute x", for a given n.

Write a C program for each of the
following : 9+5=10

(i) To find the mean and standard
deviation of any n values.

() To add two matrices of order mxn

Develop a C program to compute the
value of z from the series

E:l_l_;.iwi l

+ — .
il SN S A9

Write a C program to convert a binary
number into a decimal number

5+5=10

BO3F0 0210 30

Sox il 58 =1 35hEAGSE)

BO3F0 0210

(k) Write the differences between ‘while’

loop and ‘do-while’ loop using examples.
Write a C program to check whether
the given number is an Armstrong
number. (An Armstrong number is one
that is equal to the sum of cubes of

individual digits. For |
(Srior=1L0)

31 ® 800



