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i Al’lSWer any ten
following : (

(@)

(b)

(c)

(@) None of the abgye

OPTION-a
Paper : MAT-—HE_SO46
(Linear ng"“mming)

DSE (H)-2

Full Marks - 80

Time - Three RGeS

I the questions.

questions from thd
he correct answer)

Ix10=1¢

Choose t

pOintS xl and x2

f lax D A+ 1-2) fix,).

Where (< A<1

Pl - 1), 7 A ) +1-2) £,
Where ( <Ad<]

“ A%< af (9) +(1-2) f(x,),

where 0< 7 <,

flax + (1
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) If X is the set of eight vertices of a
(it

be. then the convex hull C(X) is
cube,

' the -
(a) surface of the cube
(b) vertices of the cubic
(c) whole cube
(d) None of the above
extreme points of the convex set of
i 'iI"el.]':lesible solutions are
(@) finite in number
(b) infinite in number -
(c) either finite or infinite

(d) None of the above

n a linear programming problem

(iv) 1

max Z =cx

( subject to Ax2b, x2 0, c is called
(@) coefficient vector
(b) column vector
(c) price vector

(d) None of the above
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(v) Consider 5
equations in p %
maxj

X

(a)
(b)

(©)
(d)

— L

ystem Ax=b of m
nknowns, n > m. Then
MUm number of basjc solution is

Be

n

hE

m-1

*C

n-m

None of the aboye

(vi) A basic feasible solution of an LPP is
said to be non-degpn.

(a)
(b)

(c)

(d)

(vii) If the Lpp i
Ax =
then

(@)
(b)
(c)
(d)
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8Cnerate BFS if

none of the basic Ve riahle naos

at least one of the basic variable
zero

€xactly one of the basic variable
zero

el of the above

x Z =cx such that
b, x> has 3 feasible solution

at least one of the BFS will be
Maxima]

Optima]
None of the above

!’61"(} 4

i :
) If for any basic feasible solution ofbant
i : :
i LPP, there is some column @; 1n A _
’ d
not in B for ¢; —2; >0 an

<0@GE=1 2I ...,m), then the problem
yl}‘-— 3 <

sluti if the
an unbounded solutlon. 1
S . .
I(:téza)‘jective function 1s tq be

(a) maximized
fod (R
p) minimize S
{( j either maximized or minimize
et
(d) None of the above
ix) gtandared form of LPP is {
ix
; (@) Min Z =cx s.t. Ax2b, x2
a ..
0
(b) Max Z=cx s.t. Ax<h, x=2
20
(c) MaxZ=cx s.t. Ax2b, x2
c
e of the above
e i 1 table
The incoming vector in a simplex
e .
" will be taken as aj if
(a) Ak = max &J
(b) :5} = mMax &k
(¢) entries of ¢ are all negative
5

(d) None of the above

Contd.
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(xiv) In an assignment problem

()CI) iilwe ConSider dua_'l of an LPP, then n ) ) n n
© dual the requirement vector of the nitder zzchg ’

. i=1 j=1
primal Problem becorhes il

(@) - objective function

n
; x; =1 i=1,2,---,n means that
() price vector Jz=:1

@ N (a) only one job is done by i-th person
on€ of the above i=1,2,,n
(xii) The . o |
o agicfsgary and sufficient condl_‘::n | () ith person is assigned to j-th job
and j optt '
Solution ig thatlts sl 3 ! (c only one person should be
assi d to the j-th job
(@) both h ' | | ; gne o J Job,
b ave baSiC solution l j=1,2,-n
Koo Heve unbounded solueel |' (d) None of the above
@ No easible _ , (xv) In a transportation problem if we apply
€ of the apove f North-West Corner method, we always
(xiti) If g | ;nal is | get
n m
perfy o the Constraint i? the P dual =l
ect equay; e nding | (@) non-degenerated BFS
Variable i ¥, the cett l
) i | (b) degenerated BFS
Perfect e ; | i
qual . .
(b)_ R 1ty | 3 (c) optimal solution
i |
(c) strict] .CtEd in Fee ; (d) None of the above
e e |
One of the above | 3 (Sem-5/CBCS) MATHE 4/5/6/G 7 Condel
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(xvi) For optimal: i
Plimality test in a tr'eun‘SPC'.rta in

(xvii)

3 (Sem~5/CBCS) MAT f 4

Ridblem Number of allocatio”

inde
Pendent position must be

(@ min
(b)

m+n+1

M+n__1

None of the above

s dl_j' :CU-‘('U-;'FU_JI)

ShOW th
X
at the FS x1:1, xzjo.- 3

© 10 the system of equat

X
1+x2+x3:2
s ) 1 igﬁ
1596 g1
2R ; nl
3“2: xJ.ZO Whlchml
Z:~_2x1

+3 ic-
X3 +4x, is not bast®

13/6/G 8

(b)

(d)

(e)

(g)
(h)
(i)

0)
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1
Is x; =1, xzza, Xy X 1= %= 0

a basic solution to the following
system ?

X, +2X; + X3+ X4 =2

1
X, +2x, +—2-x3 X =i
Examine convexity of the set

Si= {(xl, e s = 4}
Define artificial variable. Give an

example.

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

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

Write “complementary slackness
theorem” of a dual problem.

How can we find entering vector in a
simplex table ?

Write the ‘“Test of optimality’ for primal
dual method.

What is cost matrix of an assignment
problem ? ' 2

Contd,




3. Answer any four from the following :

(@)

(b)

()

(d)

3 (Sem-5/CBCS) MAT g 45

5)(4""20

Prc-V{3 that the set of all feaSiblc
solutions of an Lpp jg a convex S¢
|Assume that the set is non empt]

If the objective function of an .
assume its optimg] value at more thaI:
ON€ extreme point. then prots e
21313’ convex corni)ination o thesz
i tl(::lme Points gives the optimal e

€ objectiye function.

lee t}le dual of the fOHOWlng LPP.

MaxZ=2x1+3x2+x3

Ve 3x; + Xy =6

X
Al X2, X320

Solve the _ oD
problem by Ii;?noWlng transporta od

orth-West Corner me

o 10 LA
it 1 R pagens
0, 3 3 2 i =0
83—&_9_ 20
% 120 40 30 40 (100

616 10

(e)

(9)

()

3 (Sem-5/CBCS] MAT HE 4/5/6/G 11

Solve the game whose pay-off matrix is

RO S
7 S}
Gl O 12

Mark the feasible region represented
by the constraint conditions

xt+X <1, 3x+x,23, %20, x,20

Find initial BFS of the following LPP:
Max Z = 2x, +3x,
s.t. —x+2x,<4

X +X, <6

x, +3x, <9

X, X unrestricted

If in an assignment problem, a constant
is added or substracted to every

‘element of row (or column) of the cost

matrix [CU]’ then prove that an

assignment which minimizes the total
cost for one matrix, also minimize the
total cost for the other matrix.

Contd.




4. Answer any four from the following :

(@)

(b)

10x4=40

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 qunce

16 ounce |
a 100/minute  40/minut€ '
& 60/minute  75/minute

The maChines can run 8 hours per day: |
5 cllays per week. Weekly production pf
drink cannot exceed 3,00,000 ounce®

and the market can gpsorb 25,000 eight |
ounce bottles anq 7 000 sixteen ounce i
‘.DOttles Per week, Pr;ﬁt on these bottle
18 15 paise and 25 paise per pottle
respectively The planner wishes to

minimj :
ize his profy subject to all the

roducti il
Blition ong marketing restriction®

Forml‘llate it a 51 PP and solvé :"l
graphically |

State and

of LPP, Prove fundamental theol’etﬂ

3 (Sem-5/CBCS) MAT hg 4/5/6/6 |
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()

Using simplex alogorithm solve the
problem

Max Z = 2x; +5x, +7X3

s.t. 3x, +2x, +4x3 <100
x; +4xy +2x; <100
x + X +3x3 <100

Xy X2, X3 20

(d)  Use dual to solve the LPP
Min Z = 2x; + X,
s.t. 3 +x,23
4x, +3x, 26
X +2xy23
)Cp x2 > 0 ;
(e)  Solve the following transportation
problem :
Market
Plant Ay 4B @S D Available
X 10N 22, - 10 - 20 8
Y 19 " &30 12 8 13
Z 20 127 19 15 11
Required 5 13 8 8 32
3 (Sem-5/CBCS) MAT HE 4/5/6/G 13 Contd.



the(}rem
(G} e
Pay.- . :
personsy off matrix for AR aelow _
e optin s, € value of the game s
Optll'nu € o 1ay'6 |
M strategjes for both P
B

ity
d prove Fundamental Dual

tw0 ‘

|
I IT 1 |
L |

|
41 |

I
RP ‘?’Ii:lgg tin-lal Solutipn of the fouogl.ﬂg :;
" Using o nplex methoe”
implex |
s.t. X2+, + Tx4 |

Ky =8
xl“‘2x i 4JC4
2+ 6y

% LA 7X4 =-3
() i 0, ¢ 2
Max 7 _
Where ;Q’C Sb A% -p. %20 ‘o
oy |
efficien g mX(m+n) matrix of €
ve !
as = (a' s oy 2 611’ |
t?l'ov‘e thatt e fef:lsiblelsa:)h.lti@"n’ hsic
easlble & ba

it
OIutiol:fS at least on€
3 (Sem-5/CBCS) MAT HE qfsfﬁm
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0) A company has four territories open

and four salesman available for
assignment. The territories are not

equally rich in their sales potential; it
is estimated that a typical salesman
operating in each territory would bring
in the following annual sales

Territories I 1l 111 vV
Annual sales (Rs) 60,000 50,000 40,000 30,000

The four salesman are also considered
to differ in ability; it is estimated that,
working under the same conditions,
their yearly sales would be
proportionally as follows :

Salesman A B & D
Proportion : 7 S S 4

If the criterion is maximum expected
total sales, the intuitive answer 1s to
assign the best salesman to the richest
territory, the next best salesman to the
second richest and so on. Venfy_ this
answer by the assignment technique.

Contd.



- OPTION-B "
aper -
( Spheri PET : MAT-HE_5056
cal
Trigonometry and Astroﬂ"my
Fujp Marks - gp |
Ti |
The g3 % Three hours
Gureg
s Ariswer Jor the questions.
: of the fo]lowing quef?0#10|
6 Deply re10-1
» Spherl al ‘:
(i) Define triangle |
(W) He g ''tle and small €iF¢ |
W
thr.ou hny 8reat Blrelos ican be dra:;g 1
p_c'lnts ar given pointS, wheé { 5
lamete > the extremities |
at g g
zicelf“ent;zf’; e Telations between Llfill;t '
( Its Polar ¢ ip €rical triangle 8 |
i an
) Define hQUr gle ? i
] . 0 |
i Wh&t is Mgle of 4 heavenly b ,-
¢ _
Wh e s . h‘-" |
ascgse- éltliatCl Mt on the celestial S}; ight |
1'1810n u €, IongitudG, efo?

3 (Sem -5/ CBCS g g €clination, all ar¢

qfafﬁm iG

(vii) Name the fwo points in which the
elliptic cuts the equator on the celestial
sphere.

(viii) What is the declination of the pole of
the ecliptic ?

(ix) What is parallatic ellipse ?

(x) What do you mean by circumpolar
star ?

(xi) State the third law of Kepler.
(xii) Define polar triangle.

(xtii) What is the duratioh of a day and night
at equinoxes ?

(xiv) Explain, what is meant by rising and
setting of stars ? -

(xv) Where does the celestial equator cut
the horizon ?

(xvi) Define right ascension of a heavenly
body.

(xvii) What are the altitude and hour angle

of the zenith ?

(xviit) State the cosine formula related to a
spherical triangle.

3 (Sem-5/CBCS) MAT HE 4/5/6/¢ 17 Contd




()
(d)

(e)

(9)

(h)

()

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

Sphere at di_agram of the Celestial
coordinatey O iNg the horizontd
X Nates of a heavcnly body.

Polar tria, - Sides ang angles of 2
Supplel‘nents € are respectively the

of the 4 ‘des O
n 1des

S law of i ;
: I, ion.
ABCis an gravitat

Hilaterg) Spherjcal trianglé;
€c A = 1

f + se
Give th Ca.

Usua]

locating {1, positi:ilree methods for

Prove th, th Ol a star in space:
pole at an pl:cs'lititude of the celestial

of the Place of thiequﬁ‘l to the latitude

Discuss 4 Observer.
e
SUnrisge effect of refraction or
Drawing a
horizg

eat g
fta] c00rdc'hagram; discuss ho%W

body are m as“:e;teg of a heavenly

Prove that

€ al :
by iy 113131<:cé:l lit tude of the celestial

Of that plaCG‘ 8 Equal to the latitude

18

() Show that right ascension aand
declination § of the sun is always
connected by the equation
tan 6 =tanesina, ¢ being obliquity of
the ecliptic.

3. Answer any fouf'.questions of the following :

Sx4=20
(a) In a spherical triangle ABC, prove that
cosa = cosbcosc + sinbsinccos A

(b) In a spherical triangle ABC,
if b+c =, then prove that

sin2B + sin2C=0.

(c) Ata place in north latitude ¢, two starg

A and B of declinations § and 3
respectively, rise at the same moment
and A transists when B sets. Prove that

tangtans =1-2tan” ¢ tan” 0

(d) If y is the angle which a star makes at
rising with the horizon, prove that
cosy = singsecs, where the symbols
have their usual meanings.

3 (Sem-5/CBCS) MAT HE 4/5/6/G 19 Contd.



(e)

(9)

(b)

3 (Sem-5/CBCS) MAT HE 4/5/gyq

Deduyce Kep

law of gray ler’s laws from the Newton's

itation b

Notes opn: (i) Zodid‘
- and Evening star-

If v'i: U2 be the Vel

. _ ocities of two planct’
In thejy or o

ha
t Uy Uy -—\/?1:@
Proye ¢ 3
Ereates Wh:: ‘alt.itude of a star is the
the Ob S Oon the meridian 0

In g4 10x4=
pherl g
cal tnangle ABC, prove th@
= 0 T '
N4 i eSacosbeosc_
If y i "8 Acos BeosC
a
;lllann:gbtenderégleyat the centre of th°
Sun g4 seét diSta the line joining two

Ationg i @ and b from the
o Points, show that
Sy~ Vap

(c)

(c)

(e)

If the inferior ecliptic limits are + ¢ and
if the satellite revolves n times as fast
as the sun, and its node regrades g
every revolution the satellite makes
round its primary, prove that there
cannot be fewer consecutive solar
eclipses at one node then the integer

2(n-De

1 th
next less an TG

What is Cassin’s hypothesis ? Under
this hypothesis, show that the amount
of refraction R can be found from
sinR
U —COSR
refractive index of the atmosphere with
respect to vacuum and ¢ is the angle

of refraction at certain point on the
upper surface of the atmosphere.

tang = where u is the

Explain the effects of refraction on right
ascension and declination.

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

a planet at perihelion and aphelion
respectively and e is the eccentricity of
the planets orbit, prove that

(1-e)V =(1+e)V;.

3 (Sem~5/CBCS) MAT HE 4/5/6/6 21 Contd.



Fr—m e

(9)

(h)

(i)

Define astr

O .
the lawg 0mica] refraction and state
formyj, Or re Tefraction. Derive the

fract; '
: be1ng 0 as Rk

of a PParent zenjth distanc®
fnly body. Mention 07¢

llmlta

n4J is Seen on the
OW that jtg declinatio”

1S incr
as _
by 2K fsiny _ 5in?5) due
t

0 refra(:tio Sin2s

ar, prove that :

the synodic pert‘

periodicanet are related
y

Ly i ;

®al period (in me?
Same as ?net whose sideré?
its Synodic perio i

2

e bei“g the latitude of

0)

Prove that, if the fourth and higher
powers of e are neglected,

s esin M _l[ esin M )3

l-ecosM 2\1-ecosM

is a solutioh of Kepler’s equation in the
form.

3 ;Sem-SJCBCSi MAT HE 4/5/6/G 23 Contd.



Paper : MAT-HR_ 5066

( Programmf_ng in C)
Full Marks - -

Time . Three s

The figures in ¢

(b)

(c)
(d)

(e)

€ Margin indicate -
[ Marks f,, the rg

1x7=7

Write One i
ari : ;
OPerator i, C.thmehc and one logical

What IS g globg) Varighle 2

Name the 5
1€ heade, _ 3
Compije the g, file that il ased

nCti(}n ‘Sqrt (x) :‘
Which
a Vvarj Ef e Wing cap be used 2%
able . ¥l 5 L s 5

3 (Sem~5/CBCS) MAT HE 4/5/g¢

F
e e s
=g S—

Write two reserved words used in C
1] ;
language.

convert the following mat.hematlcal
(9') xpression into a C expression :
e

Sy D)
Sx+6 sinx

BT 70 Nk

' State whether True or F"a.lse :
i C-language is case-sensitive.

) Write any two built-in functions used
i
g in C-language.

ite the output of
() For X =0, .Y =52; write
x% Y.
\ . e
(k) Write the utility of getch () function
) Define a fwo-dimensional array.
(

wer any four questions: 2x4=8
Ans

What is the difference between C
i character and C string ?

25
-




(c) Name i
‘Stdio.h'_

(d) Write a c

Y fou :
d funCtlcons available 11

prﬂgr
haracte, anq g;:m that wil] input 2
e
(e) int o Output, the same-
) mp;
a = 5.
b= 3.
temp.-_- :
a= b
batel‘np-
Write
. t of ¢
(f) erte h of a’ and b’
funct; e S
© Teaq ; Yitax of scanf()
(9) - Write Nteger variable @

. €5
in Yitay
langu of e .
age. Sted if’ statement

3 (Sem-5/CBCS) MAT HE %550

3.

3 (Sem-5/CBCS) MAT HE 4/

(h}. write the output of the following :
c=0
for (i=1;1<5;i++)
c=C+1;

Answerl any three parts : 5x3=15

(a) Write a C program to calculate the
commission for a sales representative
as per the sales amount given below :

if sales < 500, commission is 5% of
sales- ; .

if sales > 500 but < 2000, commission
is Rs. 35 plus 10% above Rs. 500 of
sales

if sales > 2000 but < 5000, commission
is Rs. 185 plus 12% above Rs. 2000 of
sales

if sales > 5000, commission is 12.5%
of sales

) write a C program to find the average
of best three marks from the given four

tﬁ’st ma]'kS.

5/6/6 27 Contd.
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(c) Give
a gen
ne <
Statement ; in (I‘:al Syntax of 'switch'
Write the

out
following, *'PUS of q ang  of the

(ii) a-
= 5.
b=7. W (i) = 5
: ; b=7. ’
if (a> b) ? b=t .
gl o Vlasp) if (q :
b PGy, >blla <b)
(d)  Write
faga & ; pmg,.a
Which B th O print integers
g d1V1 g th rs
Sible ose intege
(e) Write a by 7.

rieg up 0 generate the

(f) :
:Vrlte g on terms.
Tares am
of ; t
iy all Inte eo find the sum of
i 'S between 1 and
(9) Write 5

R Marjy Progra

to : _ n
(h) Write g o bt

element of Og“am ;
3*3 Y add ch
matrl ‘ 1 to ea

28

I R

s RN L Bt

4. Answer any three parts: 10x3=30

(a) erte the differences between ‘while
loop’ and ‘do- while’ loop wusing
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
ex. 153=]1%4-55 4 33) 5+5=10

(b) Develop a C program to compute the
value of 7 from the series '

190
— 4 =
TER

| =

=]-—=+

W=

=

4
Write a C program to convert a binary
aumber into a decimal number.

5+5=10
(c) write & C program for each of the
following : : 5+5=10

to find the mean and standard
deviation of any n values.

to add two matrices of order mxn.

(it)

566" 29 Contd.
3 (Sem—/cBs) MAT HE 4/5/6/°




@ Write Cp
ro

(e)

.,ex::

gr :
am to COmpute the Va]ue

of e* usi
Slng
the S€rieg

2
Fhaat b x3
0 2! “é‘;+
Or thig ‘
* b ;
find the fLuld Wo funct
a b Unctions—one to

Cto
com Fig]
Pute ,n and the other ©

3 Or .
- % given n,

tWO n pr()gr

Hiniber qam t find the LCM ©f
0iNEh : 4 b, where b is the
ne isglts of g. Use tWO

O fi
nd ind LcM and th®
(ged. 1o, the sy _ R
a.b) m of the digit®
10

Synla.x
W .

With a sof. nested for’ 100P
iffere Uitable ¢ progra™
ang ‘exirn(fes between ‘bré ’
Write gy USing ¢, fnction. Write &
Outpy, g teak’ statement, a7
tat SaS' Also write th®
ey i;'ne program if th¢

Feplaced by exitl()

:break, &
f”“Ction

|'r

)

(h)

nt by recursive function ?
se ? Demonstrate the use
function by a suitable C

2+2+6=10

What is mea
What is its U
of recursive
program-
What are the uscs of ‘continue’ and
‘goto’ statements in a C program ?
Explain each with a suitable C program

scgment. 5+5=10

g4/5/6/6 31 2700

1 =10
+4+2+3 3 (Sem-5/CBCS) MAT
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