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MATHEMATICS
(Honours Elecnve)
Answer the Questlons from any one Option.
" OPTION-A |
" Paper : MAT-HE-5046
Y binedr Prograinming )
o
. Pull Marks™: 80
Time :Thr'ee hours

. The figures in the margin indicate
© full marks for the questions
1. Answer the following as directed :
1x10= 10
(a) A basic feasible solution whose
variables are.
(i) degenerate
(ii) L nondegenerate _
- Contd.



(iii)‘ non-negative
(iv) 'None of the above
(Choose the correct answer)

(b) The inequality constraints of an LPP
can beé converted into equatlon by
introducing. '

() negative variables
(ii) rio'n-degerierg.te B.F.
(i)’ slack and surplus variables

(iv) ‘None of the above. -
(Choose the correct -answer)

(c) A solution of an LPP, which optimize
: the objective function is called

(i) ‘basic soluvtion- ‘

(ii) basic feasible #olutién‘ '

(i) optimal solution

' (i"v) None of the above ,
- (Choose the correct answer)

(d) What is artlﬁmal variable of an LPP ?

(e) erte the equation of line segment in
R". . :

‘ () Define dual of a given LPP.
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2.

()

()
()

0

(b)

©

(@)

What is pure strategy of game
theory ?

Is region of feasible solution to an LPP’

constitute a convex set P

Is every convex set in IR{“ a convex

,polyhedron also ?

Is every boundary point an-extreme
point of a’convex set ?

- Answer the following questlons - 2%x5= 10 .
@ |

Show that the feasible solution
x,=1x,=0,x3=1,2=6 to the system

min Z = 2x; +3x; +4x3

s.t. X +x,+tx3=2

XXyt X3 =2, x,-20
is not basic.

A hyperplane is given by the equatlon .
le + 2x2 + 4X3 + 7JC4 8

 Find in which half space do the pomt

(-6,1,7,2) lie.

Find extreme pomts if any of the set
- S={xy): IxI<L |yl ’

Show by an example that the union of
two convex sets is not necessarily a
convex set * :
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3.
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(e) If x;'=2, x, =3, x3 =1 a BFS of the LPP
- max Z=x +2x, +_4x3
s.t. 2x1 +Xy+4x3 =11
3x; + x5 +5x3 =14
X, X,X3.207? Explain. -

. Answer a‘riy four questions : - 5%4=20

(a} Prove that the set of all feasible
solunons of an LPP is a convex set.

(b) Sketch the convex polygon spanned by
the following points in a two-
dimensional Euclidean space. Which of
these.points are vertices ? Express the
other as the convex linear combmatlon

- of ‘the vertices’

(0,0), (0,1); (.1-,(;)., (—;-,%) .

(c) If X9 €S where S is the set of all FS of
the LPP min Z= cx, such that Ax=b, _
x>0 minimize the objective function

. Z= cx, then show that x; also maximize
the objective function Z* = (- c)xover S.



14.
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(@)

)
0

Find the dual of the following LPP :
minZ, = x; + Xg + X3
s.t. .xl —SX2 + 4_'x3 =5

2x1 - SXQ ‘ <3

 2x,-x3 25

-xl,XQ,X3‘ZO o
Prove that the dual of a dual is a pnmal
problem itself.

‘Write the characteristics of an LPP in
"canonical form. : .

Answer (a) or (’b),‘_ (c). or (d), (g)-or (fj, .

(9)or(n):

(@)

. 10x4=40

Old hens can be bought for Rs. 2 each -
but young ones cost Rs. 5 each. The
old hens lay 3 eggs per week and the
young ones S ‘eggs per week, each being
worth 30 paise. A hen costs Re. 1 per
week to feed. If I have only Rs. 80 to
spend for hens, how many of each kind
shall I buy to give a profit of more than

Rs. 6 per week, assuming that I can

not house more than 20 hens ?
Formulate the LPP and solve by

. graphical method.

Find all basic and then all the basic
feasible solutions for the equations

2x; +6Xy +2X3 + X4 =3, |
6x1 +4XQ +4X3 +6.X4 =2

.and determine the associated general

convex combination of the extreme
point solutions.

~



(c) State and ‘prove the fundamental

theorem of LPP.

' .(d) Solve by simplex method :

max Z=3x+5Xy+ 423
s.t. 2x1 + SXQ < 8

3x; +2xy +4x3 £15

2x, +5x5 <10
Xy,X3,X3 20

(e) If in an assignment problem, a constant
is added or substracted to every
element of a row (or column) of the
cost matrix -[c;], then prove that an
assignment which minimizes the total
cost for one matrix, also minimizes the
total -cost for the other matrix.

() Solve the following transportation

problem :
'  To.
. . S;‘ 1S, S, S, | Supply
From O 1 2 1 4 30
A 2 | 1] 50
NS 5| 9 | 20
Demand |20 | 40 | 30 | 10| 100
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(g} For any zero-sum two-persons game
where the optimal strategies are not
pure and for Wthh A’s pay-off matrix

is ,
. B

| ly,. . Iy,

A xlla,  a,

A N

- the optimal strategies are (xl,xz) and
(y,»y,) then prove that . _ '
X _ a22 as and Y _G2 % and
X au djp Y2 ay —ay

' the value of the game to A is given by

11092 ~ 1209
(au + a22) (a2 +021)

(h) Solve the game whose pay-off matrix is

-1 -2 8
7 5 -1

{6 0 12

3 (Sem-5/CBCS) MAT HE 4/5/6/G - .7 - | antd.



OPTION-B |
Paper MAT-HE-5056

( Spherical Trigonometry and Astronomy )

Full Marks : 80

T1me : Three hours

The figures in;t_he morgin indicate
Jull marks for the questions.

1. Answer the following questions :* 1x10=10

" (a)
(b)
(c)

@
(e)

State one fundamental difference
between a spherical triangle and a

.plane tnangle

Define prlmary circle.

Define polar trlangle and its prlmltlve
tnangle

-State the th1rd law of Kepler

Explam what is meant by rising and

~ setting of stars.

(1]

(9)
(h)

Write any two coordinate systems to
locate the position of a heavenly body
on the celestial sphere.

Define synodlc penod of a planet :

‘Mention one property of pole of a great' ‘

circle.

3 (Sem-5/CBCS) MAT HE 4/5/6/G 8



2.

3.

R

Just ment10n how a spherlcal tnangle.

- is formed.

What - is the dechnatmn of the pole of )
the echptm ?

Ahswer' the following questions : 2x5=10

" (a)

- (b)

(c)

@)

‘Answer any four of the following :

(a)

Prove that section of a sphere by a
plane is a circle. .

-

-Dlscuss the effect of refractlon on

sunrise.

Drawing a neat dlagram, discuss how

horizontal coordinates of a heavenly
- body are measured

'Prove that the alt1tude of the celeetial

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

 Show that rlght' ascension a Aand

declination §  of the sun is always
connected by the equation
tand = tanesina, ¢- being obliquity of -
the ecliptic. .

5x4=20

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

-
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(b)

©

Shbw that the velocity of a-planet in its
élliptic orbit is v? = /‘l(g.— le-) where
#=G(M+m) and a is the seml-major
axis of the orbit. '

If z, and z, are the zehith distances of

a star on the meridian and the prime

vertical respectlvely, prove’ that

. cotd = cosec 2,secz, -cosz,

(@)

(e)

where § is the star’s declination. -

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'v—A‘H‘)

In an cqullateral sphencal tmangle ABC

prove that 2cos%sm% =1.

If w is the angle Wthh a star makes at

. rising with the. horizon, prove that

cosy = singsecs, where the symbols
have their usual meamngs
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4.

Answer any four questlons of the

(@)

'.fhat

,

@

(e)

- following : . o IOX4"4O

If the colatitude is C, prove that

C=x+cos (cosxsec y)

, Where tanx = cot & cosH and

siny = cos SsinH,

- H being the hour angle
()

In any sphencal triangle ABC, prove

_that | smA smB stnC Also prove

- sina szn b - sinc
szn(A +B) _cosa+ cosb

sinC. ' 1+cosc

' .'Deﬁne astronormcal refractlon and state

the laws of refraction. Dprwe the

~ formula for refraction as R =ktan¢,
¢ being the"apparerit zenith distant:e_
of 'a heavenly body. Mention one
limitation of this formula. |

-On account of rcfractidri, the circular
- disc of the sun appears to be an ellipse.

Prove it.

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

respectlvely mean anomaly and
eccentric anomaly
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. (f). . 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

-
— D ————

Calculate the S1dereal penod (in ‘mean
solar days) of a planet whose sidereal .
~ period is same as its. synodlc period.

'(g} Prove that, if the fourth and hlgher
- powers of e are neglected,

._esinM " 1( e sinM \?
E=M+ -
_ - 1-ecos M "2 1-ecosM
.is a solution of Kepler s equatlon in the
form :

(h) Derive the expressions to show the
effect of refraction 'in right ascension
. and declination.
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©  OPTION-C .
Pa_per :— MAT—HE‘-SOGG.
( 'Pregfainminy in__C )

o Full Mark's'l: 60 .

' Time': Three hours

The ﬁgures in the margin indicate
ﬁdl marks Jor the questions

1. Answer the followmg quesnons 1x7=7 '

' _(a) Write any two specxal characters that
~ are used in C. -

(b)" Mention two-data types that are used :
' 1n C language. . s
(c) For x'=2, y=5, write the Output of the .
-+ Cfunction ‘pow (x, y). =~ .
(d) Convert the mathematical eXpressien‘

z=e*+ log y+41 +x
into C expressmn ‘

(e) Wnte the utility of clrscr ( ) function.

() Write a difference between local variable '
: arid global variable. . "

(g) Write the C hbrary function which can
- evaluate |x|. . , ‘ ‘
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2.

3.

Answer .the followmg questions : 2><4=8

(@)

(b)
(c)

(@)

erte the difference between
‘assignment’ and ‘equality’.

How does ‘x + +’ dlffer from ‘+ + x’ 9

What .is a stnng constant ? G1ve an

~ example. ,

Write four relatlonal operators that are
used 'in C:

Answer any three pai'ts - . 5x3=15

(a)

(b)

Explam artihmetic and logical operators -
in C with sultable examples

List three header files that are-used in
C. Also write their utilities. - 3+2=5

A=5; B=3
A=A+B,;
B=A-B;

' A=A-B;

(c)

(@

Write the output of A and B from the

above program segmient in C.

Write a C program to find the sum of

- all odd 1ntegers between 1 and n.

Write the general form of do-while loop

" and explain how it works with the help

of a suitable example.
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(e) Write the utility of ‘break’ and ‘continue’
statements with the help of smtable ’
examples : .

. Why are .arrays required in' C

programming. ? How are one-dimensional

| "arrays declared and inputs given to array ?

Explain briefly with example. Write a

- - program to read given n numbers and then .

find the sum of all pos1t1ve and negative
numbers. : : 2+3+5—10 '

o or

. How are two-dimensional arrays declared ?

' Write a, C program to read a 3x3 matrix and
. .- print the same as output. Hence write a C
. - program to read a 3x3 matrix, print its =
© transpose and wrlte ‘the - determinants of
L both R 1+4+5~10

,'.erte a € program for each of ‘the
A -followmg Lo ‘

: (a) To evaluate the funcuon 5

 fx)=x?+2x-10,x20
'=:|‘xl»=x<0’
(b To find the biggest of three numbers.

3 (Sem-5/CBCS) mfns‘g/s/s/e | Contd.



Or

Explain with example the if’ statement and
nested if’ statement - in C. Write a C program

to find the roots of a quadratic equatlon'
ax? +bx+c 0, for all possible. values of -

a,b,c. ' . 5+5=10

What is the basic difference between ‘L1brary-

functions’ and ‘User-defined functions’ ?
Mention two advantages of using ‘User-
defined functions’. How are such functions

declared and called in a program ? Write a.
- C program using function to ﬁnd the biggest .

of three numbers . T1+2+42+5=10
. . Or . : .

Write a C programme that reads a number,
obtams a new number by reversing the digits

" of the given number, and then determine:

the ged of the two numbers. To build. the
programme, use two functions — one to find

o

[

[

gcd and another to reverse the digits.. 10
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