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MATHEMATICS
(Honours Elective)
Answer the Questxons from any one Option.

OPTIOK-A
Paper MAT-HE- 5046
(Linear Programming )
.. Full Marks : 80
‘Time : Three hours |
- OPTION-B
S 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 S
~ Paper : MAT-HE- 5046 " (i) The LPP
(Linear Programming) Maximize X + X3
‘ Full Marks : 80 ' subject to X3 -Xx9 21
. . .- Time : Three hOurs — X+ Xp 22 o
The figures in the mea Y xy X, 20 '
in o : 1,42 =
Jull marks t'}ej;margin indicate - -y P oy
T $ for the questions (@) has no feasible solution
L. ?)hoo‘se the correct ans;,‘ e (b) half.lﬁ‘i)nfsinitely many optimal
i The i,_e;; o 1 _1 : SO 1
. %}elzeral LPP is in’ Standardxf:,(:mlg . (c) hds unbounded solution
< ty(;;nstramts are in¢qu alities ; . ' : (d) has unique optlr_n_al solution -
(b) the conStrajnfs P (iv) . -Choose the correct statement :
> type S are inequalities of | " (@ The maximum number of basic
(c) the constraj . : solutions of a system AX=bofm
@ the dSl ants are strict equalities N L ,-pquations 1in n unknowns (n> m)
unresuiiilsu?n variables g ' C » 18 m+n- , o
) 1t . ed in sign . re ‘ () For the solution of any LPP by
a given LPP h ‘ . simplex method, the, existence Of.
solutions, then . as two feasible - 21n initial basic fie'asible solution is
(a). it canno : o . - always assumed :
t h : . - :
feasible 8011&;;e Infinite number of (¢ When the qopstraints are of 2
B) it has infn: ons . " type, artificial variables are
S infinite nump ' . ~ introduced to convert them into
@ solutions er of feasible equalities -
¢ it h . ' ’ ; )
@ th as no basic feasible solutior (d) In tEhase I of the two-phase
. € LPP must haye > Solution ., method, the sum of the artificial
solution € an unbounded - : : variables is maximized subject to
‘3 . ‘ gxe given constraints to ot;tamha
3 (Sem-5/CBCS) MAT HE 4/5/6/6 o , '. O?i;g alfefslgble_ solution to the
o L : : : S 3 (Sem-5/CBCS) MAT HE 4/5/6/G 3 Contd.




(vii). The total transportation cost to the non- ,
degeqefate basic feasible solution to the -
following transportation problem

(v) If the _'p'rimaI problcm_" has a finite
optimal 'solqtion,.then the dual problem

(@) also has a finite 6pﬁma1 solution

(b) thé.'s an unbounded solution . D, D, Dg
{c) has ne féasiﬁle solﬁ on i St B 5
, tion - . 15
| R ! 0,[18 15 7|15
(d) has no basic feasible solution ' . O 10 16 719
| | 15 6 8
(vi) For optimal feasible solutions of the -
P;'lmal; and <3lua1 S.y stems, whepever the | " obtained by using North-West corner
™ variable is strictly positive in either rule is o
system, . . | U 249 |
(@) the"ith variable of its dual is | () 254
~ unrestricted in sign : . o . (¢ 318 g o
- d) 347
(b) the ith variable of i vani | ( y ey ' |
| ’e_ of its dual vanishes (viii) In an assignment problem, if a constant
c) the ith . . ) . is added to or subtracted from every
(c) ‘ €1 rf:lahon of its dual is a strict . , element of a row of the cost matrix
ey Lomen
B ’ J ’
(d) the ith relation of its dual is an (@) the optimal solution to the
: assignment problem can never be

equali ' . o
ualty - |  attained
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(p)  Use simplex method to shoﬁv that the

c . . - ) : . .
Minimize 4x ;i o
e 4%, +6x, +18x;, ; o Maximize 2x; + X5
subject to- | N
: ‘Je(.:t to X +3x, 23 o o subject to x; —x, <10
X +2%3 25 . o  2x-x, 540
x1<;x2,xs >0 . . ' xl,X22Q .

has an unbounded solution.

. (d) Cénstmc
t P , .
solution t f;n ‘nitlal basic feasible (c) Show that the dual of the dual is the

to the following transportation | - primal. - |

problem by least :
" least cost method : L /
' S S (d)  Use Vogel’s approximation method to

obtain an initial basic feasible solution

‘D, D . B
o, 11 22 D3 3D, , to the transportation problem :
4] 6 o
0,4 3 : D, D D D _
_ .2 .. 1 2 73 4 .
0lo o2 5 o188 e o, [T1 13 17 14250
T 6 5 1[10 . 0, |16 18 14 10| 300
' 6 o0, |21 24 13 10] 400

)  Give the ma 200 225 275 250

thematica] : o .
-an assignment prop Ormulatlon of (e) Find the optimal assignment to the
em. - ] , .
. . g : assignment problem having the
3. Answ , following cost matrix : :
L e . , .
* ANy four of the‘following .5 4=20 1 o oW
: 5x4=
@  Examin. | | a[® 26 17 11
. \mine the Con\'rexity' of the set . B 13 28 4 26
S<llx v Vom2 o . cl3s 19 18 15
| { 1%):3x7 +2x2 <6 | ‘D|19 26 24 10
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i Deftilne the terms “strategy” and
optimal strategy” with’ reference to

Game theory

4. Solve the following LPP graphicailly-* 10
Max1m;lze 40x; +35x, |
subject to 2, +3x, <60
4x; +3x, <96
8x +7x, 210
X1,%5 20 "

ISJll;low that- -every basm feasible solution of a
P is an extreme point of the convex set of
all feasible solutions of the LPP

5. Solve the'following' LPP by simplex 'methoei :

anmze 4x; +8x, + 3x;

subject to Xq+xy22
2x1 + X3 25
X1,X9,X3 20 _ 10

3 (Sem-5/CBCS) MATHE 4/5/6/¢ 10

- Or -

: ~Use Big-M method to solve. the LPP

6.

Maximize 6x, +4x;
subject to 2x;+3x; <30
3x; ¥2x; <24
X+ X 2 3
 x,% 20
Is the solutlon umque ?

Solve the dual of the followmg LPP and write -
_its solution : 10
Maximize 3x

subject to

—2x,
x <4
X, £6
X +% €5
Xy 21
Xy, X320
- Or :
the following transportation problem :
D, D, Dy D,
0[3 6 8 5|20
o,|6 1 2 5|28
o,|7 8 3 9]17
15 19 13 18

Solve _

11 Contd.
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Solve the following assignment problem™ | * " . OPTION-B
| | 10 | - »
T - Paper : MAT-HE-5056
I IoT 1mm _ -
Allda 42756 0] o ( Spherical Mgonomgtry and Astronqmy ) |
B [64.82 91 55| o Full Marks : 80 ;
D |74 90 98 &g Time : Three hours ‘
| S - The figures in the margin indicate
. Or ' | |- - full marks for the questions.
f::trse.. game with the following pay-off |- 1. Answer the following questions: 1x10=10
o 'B S [ () How many great circles can be drawn -
5 1 ' | through two given points, when the
Al A points are the extremities of a
,3' 4 diameter ? o
d . . . . )
vszzn:)l?:hihe .OPUmum strategies and the . (ii) Define primary circle.
ralue game. o , ' - _
' ’ " (iii) Define polar triangle and its primitive .
‘ triangle. ’
_— ' ~ {ivy) Define .Zer'lith. '

 (v) Explain what is meant by rising and
‘setting of stars. “ -
(vi) What is the point on the celestial sphere

whose latitude, - longitude, right
ascension and declination, all are zero ?

S-S T B4 1 4 | s(Sem-sicacy MaTHE4/576/G 13 Contd.




(vii) Define synodic period of a ﬁlanet.

(viii) Mention one property of polé of a great
circle. . :

‘(ix) Just mention how a spherical ﬁianglé
is formed. o

~ (x) What is the declination of the pole of
- the ecliptic ? . o

Answer the following questions:  2x5=10
_ (@) In any equilateral triangle ABC, show

that 2cosZsinZ2 =1.
e 2 ! 2

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

(d) Prove that the altitude of the celestial

- pole at any place is equal -Sta;
of that place. qualto the latitude

(e) Show that right ascension

. dechnat_lon d of the sun is

connected by the

. tané.=tanesina, ¢ bein |
the ecliptic.

always
equation
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a and
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3. Answer any fbur, 'questiohé of the follqwiﬂg :

-~ | 5x4=20
(@) In a spherical triangle ABC, prove that

1anC - J;iﬁ(s.-a)siﬁ(s-—b)

2\ sin s sin(s-¢)

(b) What do you mean by ‘rising’ and
‘setting’ of stars ? Derive the relation
cos H =—tangtan s, where the symbols
have their usual meanings.

(c) S_how" that the velocity of a planet in its
| .‘ . o (2 1
elliptic orbit 1s v =4 P where
u=G(M +m) and ais fh_e semi-major

axis of the orbit.

(d) | If zyand z, are the zenith distances qf

a star on the meridian and the prime
vertical respectively, prove that

cot § = COS€eCZ) SeCZy —C0SZ,
where § is the star’s declination.
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(e).

If H be the hour angle of a star of

declination . S ‘when 1ts azimuth .is A

and. H' when the ammuth is (180° + A)
show that :

| cosl(H'.,. H)
tang =
cos—(H' H)

Ata place“ of Iatitude é, the dechnatmn
and hour angle of a heavenly body are

.6 and H respectively. Calculate its

zenith dlstance Z and azimuth A.

Answer any four questxons of the followmg

10x4=40

(@ In any sphencal tnangle ABC, prove

(®)

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

thtfﬂ

san
\

_sinC
sina  sinp

" sing - Also prove

that m w

sinC . 1+cosc

16

(c)

@

(e)

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

radius vector an

’

Deﬁne astronormcal refractlon and state
the laws of refractlon Der1ve the

formula for refractlon as R= ktané ,
¢ being the apparent zenith dlstance
of a heavenly body. Mention oneé

hmitation of this formula. )

On account of refractlon the circular.
disc of the sun appears to be an elhpse
Prove. it.

Denve the Kepler’s equation in the form
M=E-esinE, where M and E are
respectively’ mean anomaly and
eccentric anomaly.

: Show that the ve10c1ty of a planet

moving in an ellipse about the sun in

the focus is compounded of two

£ cular to
constant velocities 7 perpendi

d %‘- perpendicular to

A Y

major axis.
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: _ S : QPTION-C
-(g) If the colatitude is C, prove that . | éaper MAT..HE—5066
C = x+cos (cosxsecy) . SR | in C)
~ where -0 oo ( programming n
tan x = coté‘cosH siny = cdsé‘san
.. H bemg ‘the hour angle

()

Full Marks : 60

Derive the expressmns to show the

effect of refraction in nght ascension
and dechnatlon

Tnne Three hours

. dicate
the. margin in
Thﬁlgurr:.:il:sn for the questions.

‘ ‘ . -, - o . 1x7:=7
| | e 1. Answer the'followmg: D

‘What are ‘the basic data types
(@)

assoc1ated with C ?°

. = and
) What is the difference between = an
b
<="in C?

i or
- Can a C program be complled
(g L2

. ex '

function ?-

| . . ?
(d) Who developed C language

Contd.
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(e) What is the output of the program wheh

the value of i1is 17 ? :
: #m.cl’ude #std10.h>

‘int main ()

{.
int i, 'k?
seanf (%, gi);
Pl‘intf (“O/Od”, k);
o return O;
« } R

(g)_ - What does %5 2 F means . ?
in

Answer the followmg

| 2x4=8
(a) ‘What Is recursion in C » .

20

]

3

g

().

@

@) D

(d).

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

What is the dlfference between the local |
and global variables in C ? -~

(c) What are reserved keywords ? o

Write the general syntax of scanf ()
| functlon to read the float varlable x.

Answer any three from the followmg
- 5x3=15

- (a) Explam with examples the syntax. of

scanf () and printf () functlons

raw the ﬂowchart and then write a c
 program to find the roots of a quadratic

-equation.’

What are the three loop control

statements avallable in C ? Write a.

son statement of the three.

(c)
cornpan

What is an array ? What are the

different types of array ? Explain

selection sorting algorithm to sort n
g order.

numbers in ascendin
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e Explam with examples d1fferent types
of functions. -

4. "'What -is the usé of ¢ if-else"and ‘nested

<:  if-else’ statement ? Write down their formats.
' Wnte acC program to find biggest of three

numbers using if-else and nested if-else

statement. 2+2+3+3=_1 0]

Or

Write a C program to read the marks scored
by a student in semester examination and -

print grade ‘point along with the comment
usmg the followmg 10

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

(@) percentage >-75 and <~90 “A”
“VERY GOOD”

ﬁii) percentage > =60 and <75, “B” |

“GOOD” -
- (iv) percentage >=30 and < 60, “C”, “FAIR”
- (v)

percentage > = 40 and < 50, “D”, “PASS”
(vi)

Percentage < 40, “F”, “FAIL”

3 (Sem-5/CBCS) MAT HE 4566 .

K Write‘a C program to ‘solve the series

' Wnte a C program, to sort n numbers nsmg

3 (Sem- 5/CBCS)- MAT HE 4I§I§IG

which is the expansmn of sine series with x

.

in radians. )
Oor

Write a C prograrn to multiply two matrices.

10
bubble sort.

Oor .

?
What are the uses. of recursine function |
am using recursine funct10n

Write a C progr .
: : ﬁnd C,-
ial of a number to
for factorl . 5 +8—10
3 4000
2




