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Answer the Questions from any one Option.
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Pépér': MAT-HE-5046
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Full Marks : 80
Time : Three hours

The f'gures in the margin indicate
. Sfull marks Jor the questions.

1. ~ Answer the fol_lowing as directed :

1x10=10

(a). A basm fea31ble solutlon whose
varlables are.

(i} c_legene_rate

(i) mnondegenerate
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Answer the Questions from any one Option.

OPTION-A

Paper : MAT-HE-5046

( Linear Programming )
- DSE(H)-2
Full Marks : 80
Time : Three hours

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




(9) .What is pure strategy of game
theory ?

(iii) non-negative

(iv) None of the above . (h)
' (Choose the correct answer) » ‘ A4

(b) The mequahty constraints of an LPP ,'
"~ can be converted into equatlon by

: introducing. . , . A .
. o S -~ ol (@) 'Is every boundary point an extreme . !
i) negatlve vanables . o ‘ . point of a convex set P . P T

, (u) non-degenerate B. F . o 1 - _ ‘ . . : . i
' 2. -Answer the following questions : 2x5=10

- 4(a) Show that the feasible solution
x =1, x2—0 x3=1,2=6to the system

Is region of feas1ble solutlon toan LPP .
“constltute a convex set ? '

(i) Is every convex set in R? a convex .
‘polyhedron also ? . '

(zu) slack and surplus vanables

(iv) 'None of the above
(Choose the correct answer)v

' : min Z =2x; +3x +4x
(c) A solutlon of an LPP, which optlrmzeu - 1 2778

st X EX,EXz3=2 '
alled L 1T \ :
the objective functlon is c | | o X-xptxa =2 , X% 20
(i) basm_s_olutlo_n LT e . - " is not basic.,
" (i) basic' feasible solutien o S () A ‘hyperplane is given by the equation
(iii) optn*nal solution. . S . 3x;+2x) +4x3 +7x, =8 .

' ) N f the above Find i in which half space do the point i
(iv) None o : .

(Choose the correct answer) ' (-6, 1,7,2) Lie. |
() What is artxﬁmal variable of an LPP ?» ' (c) 'Flnd{_( ext;'eme points if any of the set
S=1xy): | x|<], <1
(e) Wnte the equatlon of hne segment in o Y): | |, 1yl } .
R~ : _ _ P (d) Show by an example’that the union of
o i . ‘ o two ‘convex sets is not necessarily a -
lij] Define dual of a given LPP. . i ~ convex set.
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3.

2, x2—3 x3=1 a BFS of the LPP
max Z = x, +2x, +4x3
St 2% +xp+4x, =11
3x1 +Xy +5x3 =14
xl,xz,xa 207? Explaln

An'éwcr any foitr questions P 5><4=20

~ (a} Prove that the set of all feasibled'

- solutions .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 combination
of the vertices

00 (1)
0.0 01, (1,0, 34,

- (c) If.'xo € S where S is the set of all FS of

‘the LPP minZ=cx, such that Ax=b,
x>0 minimize the objective function
~ Z= cx, then show that xg also maximize
* the objective function Z* = (=c)xover S.
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4.
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(d) 'Find the dual of the followmg LPP :
minZ \—x1+x2 + X3

s.t. -3x, +4x; =5
o 2:;1—33'2 <3
2xy—x3 . 25
; xl,xz,xs >0

e Prove that the dual of a dual is a primal
problem itself.

~(ﬂ Write the characteristics of an LPP in
canonical form.. :

; Answer (a) or (b), (c) or (d), (e) or (f),

(g) or (k) :

(a) Old hens can be bought for Rs. 2 each
but young ones cost.Rs. 5 each. The

><4 40

. 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

o s all I buy to give a profit of more than

Rs. 6 per week, assuming that 1 can
- not -house more-than 20 hens ?
- Formulate the LPP and solve by
- graphical method.

(b) Find all basic and then all the basic
~ feasible solutions for the equatlons
2 +6x2 +2x3 + X4 -3
6x; +4x; +4x;5 +6x4 =2 -
and determine the associated general
convex combination of the extreme
point solutions.
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(d)

(e)

From

problem
To ,
A5 1S | S| s, |suppy|
ot T2 [T [ 4 30
0,[3 3 |2 T | 50
Ol% [2 [ 5 T 9T
Demand | 20 40 | 30 10 | 100

State and prove the fundamental

- theorem of LPP.

Solve by simplex methdd

max Z = 3x1+5x2 +4x3
St 2% +3x,<8 -
43x1 +2xy +4x3 <15
2%, +5x3 <10
X1, %3,%3 20 '

Ifinan ass1gnment problem a constant

is added or substracted to every

element of a row (or column]. of the

o

cost matrix A then prove that an

. assignment which minimizes the total

cost for one matrix, also minimizes the
total cost for the other matnx

‘Solve the following t‘ransportat‘ion
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' :(g) For any zero-sum two-persons -game

where the optimal strategies are not
pure and for which A’s pay-off matrix

" is

e Ty 0y,
A xl|aq; a;,
| A am Gy

the optimal strategles are (x,,x,) and

(yl,yz) then prove that ‘
=822 74 an i:ﬁ‘w and.
x24 1~ Q2 T Yz @1 —ay
the value of the game to A is given by B
G1189p — 1309
ag +ag) - (@ +ag;) -

| ) " Solve the game whose pay-off matrix is

-1 -2 8
7 5 -1

6 0 12
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OPTION-B A
Paper MAT—HE— 5056

( Spherical Trigonometry and Astronomy)
. Full Marks' : 80

T1me : Three hpurs

_ The figures in the margin indicat
| e
Jull marks for the questions.

L Answer the following' questxons : 1x10= 10

(d) State one fundamental difference

. between a -spherical tri
Slane. tnangle angle and- a

(b) Define primary circle.

-

(g) Define polar- tnangle and 1ts pnmmve L

trlangle
(d) State the third law of Kepler

‘(e) Explam what is meant by rising and‘

setting of stars.

- () - Write any two coordmate systems to
locate the position of a heavenly body

on the celestlal sphere.:

(9) Define synodlc period of a planet

(h) Mention one property of pole of a great
circle.

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

@

()

‘Just mention how a sphencal tnangle

is formed.

- What is the dechnat10n of the pole of

the echptlc ?

Answer the following questlons 2x5= 10

2.
(@) Prove that section of a sphere by a .
plane -is a circle.
(b) .DISCUSS the effect of refraction on
. . sunrise.
(c) ' Drawing a neat dlagram, d1scuss how
" horizontal coordinates of ‘a heavenly '
. body -are. measured s
(d) Prove that the altitude of the celestlal».
" pole at any place is equal to the latitude
of that place.
() Show that right ascensmn a . and
" declination’ § -of the sun is always
" connected . by the equation
. tand =tanesina, €. being. obliquity of -
the CCllpth '
3. Answer any four of the followmg
. : Sx4= 20
(a) Deduce Kepler S laws from Newt0n s law
- of grav1tat10n _
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. (b). Show that'the velocity of a plén’et itl its

' -‘e.Hi'ptic- orbit is V2= ,u(-z-—%) | where

(@.

)

r

#=G(M+m) and a is the semi-major
axis of the orbit.

~ If z'and 2, are the zenith distances of
~a star on the meridian and the prime

vertical respectively, prove that
cotd = cosec z, secz; — cosz; .-
where § is the star’s dechnatlon

If H be the hour angle of a stat of

declination § when its azimuth is A
and H' when the azunuth is (180°+ A),

show that

' | cosF-(H’+iH:'4. :

.-tan¢= ” % = - ) Voo
'COSE(H'-H) o

In an equilateral spherical triangle ABC

A

~ prove that 2cosZsinf 1.
v 2.2

If v is the angle wh1ch a star make
s
rising with the horizon, prove th::::

cosy = sm¢secé‘ where the symbols )

have their usual meamngs '
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4.

Answer any four questions of the
following :

- (a).

o)

().

(@

()

~ that

10x4=40
If the colatitude is C, prove that

C = x + cosY(cos xsec y)

‘where tanx'=cotScosHand

siny=cosdsinH, .
H being the hour angle.
In any spherical triangle ABC, prove

that SinA _sinB _sinC " Aiso prove
sina smb sinc.

sin(A+B) cosa+cosb -
" sinC : 1+cosc

Define astronomical refraction and state
the ‘laws of refractlon Derlve the

formula for refraction as R=ktang,

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

On- account of refraction, the circular

- disc of the sun-appears to be an elhpse

Prove 1t

Denve Keplers equatlon in the form
M =E-esinE, where M and E are
respectlvely mean - anomaly and
eccentrlc anomaly '

N
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(9)

2

Assuming the plane orbits to be
circular and coplanatra;r%rove- thato» tll::
sidereal period Pand the synodic period
S of an inferior planet are related to
the earth’s periodic time E by

Calculate the sidereé.l periéd (in mes
_ ean
solar days) of .a planet whose sidereal

© period is same as its synodic period. .

Prove that, if thé fourth and higher -

powers of e are neglected,.

E o). ESinM __1_( esinM \®
l-ecosM - 2\l1-ecosM )

is a solution of Kepler’s equation in' the
form. o '

Derive the expressions to show the

effect of refraction in right' ascension -

and declination. - ~
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- < OPTION-C
Paper : MAT-HE-5066
{ Pfo;gramr‘ning in C ) -
 Full Marks : 60
Time’ Three flo'urs |
Thé ﬁgurés m the margin iﬁdiqaie.
Jull marks for the questions.
1.' AnsvverAthe' .f,ollowihg questions :. ° iX7.=7
(a) Write any two- special charac‘tersfhat
' are used in C. -~ o

(b) . Mention two data types that are used
in C language. - o

(c) For x = 2,y .=}'5 , write the output of the
' C function ‘pow (x, y).
- (d) Convert the rriathematic‘gl expression
' z=e*+logy+~1+x
into C expression. R
{e) -Write the utility of clrscr. () function.
A Write a difference between local variable
and global vg.r_iable. ‘ :

(g) Write the C library function which can
evaluate |x|. = . . -
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2. Answer the followihg questions :  2x4=8

(a) }Nritp the difference between
ass;gnmgnt’ and ‘equality’.

' (b) How does ‘x + # differ from “ +x’ P

~ (c) What is a string constant ?.Give an

example.
" (d) Write four relational oper-
, used in C. ' perators that are
. - Answer any t_hree_' parts . 5x3=15

(a) Explain artihmetic and logical oi)erators .

in C with suitable examples.

" (b) List thfee-header files that are used in |

C. Also write their utilities. 3+2=5
A=5; B=3 . | |
AéA+B;

B=A-B; .

A=A-B;

Write the output of A and B from the .

- above program segment in C.

() Write a C program to find the sum of -

all odd integers between 1 and n.

(d) * Write the general form of do-while loop
- and explain how it works with the help
of a suitable example. :

BCS) MATHE 4/5/6/G 14

- (b) To find the biggest of three numbers.

(e) Write the utility of ‘break’ and ‘continue’
statements ‘with the hélp of suitable

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 positive and negative
' numbers. SR 2+3+5=10

or

How are ;two-dimenéibnal 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 write the determinants of -

1+4+5=10

[

both.

Write a - C prograiri for each -of the’

following : . _
(a) To evaluate the function 5
 f(x)=x? +2x-10, x20 | |

.. =,|.x|,x<0

)
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Explain with example the f’ statement.and
nested if’ statement in C. Write a C program
to find the roots of a quadratic equation

ax? +bx+c =0, for all possible values of

~ a,b,c. ‘ T 5+5=10

What is the basic difference between Library
functions’ and ‘User-definéd' 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. 1+2+2+5=10

Or .
Write a C programme that reads a number,
obtains a new number by reversing the digits
of the given number, and then determine
the 'gcd of the two numbers. To build the
programme, use two.functions — one to find
ged and another to reverse the digits. 10
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Or

Explain with example the ‘if’ statement.and
nested ‘if’ statement in C. Write a C program
to find the roots of a quadratic equation

ax®’ +bx+c =0, for all possible values of
a,b,c. . 5+5=10

What is the basic difference between ‘Library
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. 1+2+2+5=10

Or

Write a C programme that reads a number,
obtains 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
gcd and another to reverse the digits. 10
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