










(c) state and prove the fundamental
theorem of LPP.

(d) Solve by simplex method :

m^ Z = Sxj + 5^2 + 4x3

s.t. 2xi + 3x2 < 8

3xi + 2x2 + 4x3 <15
2x2+5x3 <10

Xi,X2,X2>0

(e)

(f)

If in an assignment problem, a constant
is added or substracted to every
element of a row (or column) of the
cost matrix [cj, 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

Si s. S3 S4 Supply

From Oi 1 2 1 4 30

3 3 2 1  < 50

O3 4- 2 5 9 20

Demand 20 40 30 10 100
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(9)

(h)

For any zero-sum two-persons game
where the optimal strategies are not
pure and for which A's pay-off matrix
is

Ij/i

B  ̂

11^2

A  Xjl «!! ai2

x,ll
.

^2

the optimal strategies are (Xj,a^) and
(2/1,1/2) th®^^ prove that

-a21_ ̂ 22

^ . ^11 ~ 9-12
and

2/1 _ ̂ 22Cloo —' CL-12
and

92 ^ll~^2l

the value of the game to A is given by

^1X^22 —CLioO'''.
V =

■•12^21

(Ctll + <^22) ~ (®12 ^21)

Solve the game whose payroff matrix is
-1 -2 8"
7  5 -1

6  0 12
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(c) State and prove the fundamental
theorem of LPP.

(d) Solve by simplex method :

m^ Z = 3xi + 5x2 + 4x3

s.t. 2xi + 3x2 <8
3xi + 2X2 + 4x3 < 15

2x2+ 5x3 <10

Xi,X2,X3>0

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

(f) Solve the following transportation
problem :
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Si S2 S3 S4 Supply

From Oi 1 2 1 4 30

O2 3 3 2 1  ̂ 50

O3 4 2 5 9 20

Demand 20 40 30 10 100
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(9)

(h)

For any zero-sum two-persons game
where the optimal strategies are not
pure and for which A's pay-off matrix
is

I2/1

B  ̂

n^2

A  Xjl «12

^11
.  . %

and

the optimal strategies are {x^,x^) and
(3/1,1/2) prove that
^1 _ ̂ 22 ~ ̂21 ■ 2/1 _ ̂ 22 ®12

~ ̂  ^ and „
^2 . ®ii ~di2 1/2 ^11" ̂21
the value of the game to A is given by

I, = ^11^22 ~ ̂12^21
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Solve the ganie whose payroff matrix is
"-1 -2 8"

7  5 -1

6  0 12
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OPTION-B

. Paper : MAT-HE-5056

( Spherical Trigonometry and Astronomy)

Full Marks : 80

Time : Three hours

The figures in the margin indicate
full marks for the questions.

1. Answer the following questions : 1x10=10

(a) State one fundamental difference
between a spherical triangle and a
plane triangle.

(b) Define primary circle.

(c) Define polar triangle and its primitive
triangle.

(d) State the third law of Kepler.

(e) Explain what is meant by rising and
setting of stars.

(f) Write any two coordinate systems to
locate the position of a heavenly body

^ on the celestial sphere.

(g) Define synodic period of a planet.

(h) Mention one property of pole of a great
circle.
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(i) Just mention how a spherical triangle
is formed.

0) What is the declination of the pole of
the ecliptic ?

2. Answer the following questions : 2x3=10

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

0b) Discuss the effect of refraction on
sunrise."

(c) Drawing a neat diagram, discuss how
horizontal coordinates of a heavenly
body are measured.

(d) Prove that the altitude of the celestial
pole at any place is equal to the latitude
of tJiat place.

(e). Show that right ascension a and
declination S of the sun is always
connected by the equation
tanS = tan£sina, s being obliquity of
the ecliptic.

3. Answer any four of the following :
5x4=20

(a) Deduce Kepler's laws from Newton's law
of gravitation.
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1. Answer the following questions : 1x10=10

(a) State one fundamental difference
between a spherical triangle and a
plane triangle.

(b) Define primary circle.

(c) Define polar triangle and its primitive
triangle.

(d) State the third law of Kepler.

(e) Explain what is meant by rising and
setting of stars.

(f) Write any two coordinate systems to
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circle.
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(i) Just mention how a spherical triangle
is formed.

0) What is the declination of the pole of
the ecliptic ?

2. Answer the following questions : 2x5=10

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

(b) Discuss the effect of refraction on
sunrise.-

(c) Drawing a neat diagram, discuss how
horizontal coordinates of a heavenly
body are measured.

(d) Prove that the altitude of the celestial
pole at any place is equal to the latitude
of Aat place.

(e). Show that right ascension d and
declination S of the sun is always
connected by the equation
tanS = tan£sina, ,€ being obliquity of
the ecliptic.

3. Answer any four of the following :
5x4=20

(a) Deduce Kepler's laws from Newton's law
of gravitation.
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(C)

(d)

(b) Show that the velocity of a planet in its

2  ̂2 1^elliptic orbit is v = // where
yr' a)

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

If Zi and Z2 are the zenith distances of

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

. cots = cosec'ZiSecz2-cojszi

where S is the star's declination. -

If H be the hoiir angle of a star of
declination s when its azimuth is A

and H' when the azimuth is (180° + A),
show that

tan^ =
cos-{H' + H)

cos^{H'-H)
(e) In an equilateral spherical triangle ABC,

prove that 2cos—sin^ = l.
2  2

(f) If is the angle which a star makes at
rising with the horizon, prove that
cos y/ = sin ̂  sec 5, where ' the symbols
have their usual meanings.

3(Seni-5/CBCS)MATHE4/5/6/G 10

^  4. Answer any four questions of the
following : . 10^4=40

(d) If the colatitude is C, prove that

C- x + cos"^ (cos X sec y)
where tan x = cot S cos H and
siny = cosSsinH,
H being the hour angle.

In any spherical triangle ABC, prove(b)

(c).

(d)

(e)

that - ̂biB ̂  sinC j^^so prove
sin a sinb sine

sin(A + B) cos a + cos b
that —. ̂ = T--

sinC 1 + cosc

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.

On account of refraction, 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
respectively mean anomaly and
eccentric anomaly.

3(Sera-5/CBCS)MATHE4/5/6/G 11 Contd.



(b) Show that the velocity of a planet in its
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fi = G(M+ m) and a is the semi-major
axis of the orbit.
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where S is the star's declination.

If H be the hour angle of a star of
declination s when its azimuth is A

and H' when the azimuth is (180°+ A),
show that
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(e) In an equilateral spherical triangle ABC,

prove that 2cos^sin^ = 1.
2  2

If is the angle which a star makes at
rising with the horizon, prove that
cos y/ = sin ̂  sec S, where " the symbols
have their usual meanings..

3 (Sem-5/CBCS)MAT HE 4/5/6/G 10

4. Answer any four questions of the
1following 0x4=40

(d) If the colatitude is C, prove that

C = x + cos~^(cos X sec y)
where tan x = cot S cos H and .
siny = cosSsinHt
H being the hour angle.

(b) In any spherical triangle ABC, prove
sin A sinB sifi C prove

that

(c)

(d)

(e)

that

sin a sinb sine

sin{A + B) _ cos a + cos b
sinC 1 + cosc

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.

On account of refraction, 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
respectively mean anomaly and
eccentric anomaly.
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2. Answer the following questions : 2x4=8

(a) Write the difference between
'assignment' and 'equality'.

(b) How does 'x +« +' differ from '+ + x' ?

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

(d) Write /our relational operators that are
used in C.

5x3=153. Answer any three parts :

(a) Explain artihmetic and logical operators
in C with suitable examples.

(b) 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;

Write the output of A and B from the
above program segment in C.

(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.
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(e) Write the utility of 'break' and 'continue'
statements with the help of suitable
examples.

4. Why are arrays required in ̂ C
programming ? How are one-dimensional
arrays declared ̂ d 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. . 2+3+5=10

,  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 write the determinants of

:  both. 1+4+5=10

5. Write a C program for each of the
following : '

(a) To evaluate the function 5
f{x) = x^+2x-l0,x>0

= \x\,x<0

(b) To find the bi^est of three numbers.
5
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Or

Explain with example the -iV 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
CLyb.c. 5+5=10

6. What is the basic difference between 'Library-
functions' and User-dCfined 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
gf three numbers. 1+2+2+5=10

Or

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

a
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