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MATHEMATICS
( Honours Elective )
Answer the Questions from any one Option.
OPTION-A
) 1 | Paper : MAT-HE-5016
| | ( Number Theory)
Y ) DSE (H)-1
Full Marks : 80
Time : Three hours
The figures in the margin indicate
Jull marks for the questions.
PART-A
1. Choose the correct option : 1x10=10
(i) Two integers a and b are coprime if
there exists some integers x, y such
that
fa) ax+by=1
3 (Sem-5/CBCS) MAT HE 1/HE 2/HE 3/G 24 4000
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(b) ax-by=1
(c) (ax+by)"=1
(d) None of the above

(iv) Suppose that m; are pairwise relatively

prime and a; are arbitrary integers
(j=1, 2, ... k) then there exist solution
x to the simultaneous congruence

(i) Let d=gcd(a, b), neN. If d| ¢ and xsaj(mod mj)’ Al Sive
(x0»yo) is a solution of linear (a) congrient madulo
Dlophantme equa.ttlon ax + .':)y =c, then M =m,.my.my... my
all integral solutions are given by
k
bn an 1 = .
@ & y)=(xo+7: ke d.) (b) congruent modulo M jgmj
b i (c) congruent modulo m;
{b) (x.r y)= (xo -'_d—r Yo +7J % D (d} Both (a} arld {b)
- (v) The product of four consecutive positive
s y)=[x el bn ] : integers is divisible by
sl d ' Mid (@ 20
an bn (3 %
@ y)=(x0 Y +‘E) (c) 24
(d) 26
(iii) A reduced residue system modulo mis (vi) Euler’s ¢-function of a prime number
a set of integers r; such that p, i.e., ¢(p) is
(@ [r,m]=1 @ p
(b) (rm)=1 | (b) p-1
© (r,m)=1 (c) g-l

(d) None of the above (d) None of the above

3 (Sem-5/CBCS) MAT HE I/HE 2/HE 3/G 2
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(vii) For which value of m,
CRS (mod m) = RRS (mod m) ?

(@) 1f mis a prime

(b) If m is a composite
(¢ If m<10

({d) None of the above

(viii) If ca =cb(modm), then
' S Wl
a a=b [mod (c, m))
(b) a=b(modm)

() a= bl(mod m. (c, m))
(d) None of the above

(ix) The unit place digit of 273 is

(@) 4
(b) 6
cl... B
d) 2 |
(x) The highest power of 7 that divides 50!
is
(@ 7
(b) 8
er. 10
(d) 5

3 (Sem-5/CBCS) MAT HE 1/HE 2/HE 3/G 4

2.

Answer the following questions :
2x5=10

(a) If pis a prime, then prove that

#(p!)=(p-1) #((p-1)!) 58

(b) Find all prime number p such that

p? +2 is also a prime. 2

(c) For n=pF, p is a prime, prove that

n=Y ¢(d)

di|n

where Z denotes the sum over all
d|n i !

positive divisors of n. 2

(d) Find the number of zeros at the end of
the product of first 100 natural

numbers. 2
(e) Find o(12). : 2
Answer any four questions : 5x4=20

(a) If ¢ is Euler’s phi function, then find
#(#(1001)). 5
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(b)

(c) .

()

(e)

()

@)

Answer any four questions :

4. (a)

Find the remainder, when 3040 is
divided by 17. 5

State and prove Chinese Remainder
Theorem. 3

If p, is the nth prime number, then
prove that

<2y 5

If n=pf pk? p& .. pF is the prime
factorization of n> 1, then prove that

r(n)=(ky +1) (g +1) (k5 +1)... (k, +1)

k k,+1
rr ]
am=% St 1“12 1
P ey i
2Y5+2Y2=5

1+1_1 §2+1"'1
x

i Define Mobius function. Also show that

mm-n)= u(m)-u(n)
Hence find u(6).

1+3+1=5
PART-B

10%4=40
If d=(a,n), prove that the linear

congruence ax=b(modn) has a
solution if and only if d| b. 5
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(b)

S. (a)

(p-1)!=-1(mod p) 5
(b) Using property of congruence show that
41 divides 220-1, 5
6. (a) Prove that every poSitive integer (n> 1)
can be expressed uniquely as a product
of primes. 5
(b) Determine all solutions in the integers

of the Diophantine equation
172x+ 20y = 1000 S
7. - (a) If n be any positive integer and can be
expressed as n = p{*. p7?...... pgk, then

k 1
prove that #(n)=n H ] - 5

j=1 Pj
3 (Sem-5/CBCS) MAT HE 1/HE 2/HE 3/G 7 Contd.

(i) When a number n is divided by 3
it leaves remainder 2. Find the
remainder when 3n+ 6 is divided
by 3. il

(i) Prove that Sn+3 and 7n+4 are
coprime to each other for any
natural number n. 3

If pis a prime, then prove that



(b)

8. &
(b)
9 (a)
(b)

If m and n are any two integers such
that (m, n)=1, prove that

p(m.n)=g(m). 4(n). 5

For each positive integer n >1, show
that

dmn R R 5

Zﬂ(d)={1’ if n=1

If k denotes the number of distinct
prime factors of positive integer n, then
prove that :

S |ule)]=2* ;

din

Show that Y. u(d)7(d)=(-1)*
d|n

where k denotes the number of distinct
prime factors of positive integers n.
S

Prove that

(i) z(n) is an odd integer iff n is a
perfect square. : 3

3 (Sem-5/CBCS) MAT HE 1/HE 2/HE3/G 8

10.
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(@)

(b)

(b)

(i) For any integer n >3, show that

)1 :

Let p be an odd prime. Show that
the congruence x? =-1(modp) has a

“solution if and only if p=1(mod 4).

5

If n>1 and ged(a, n)=1, then prove
that a"’(") = l(mod n). 5

If n is a positive integer and p is a
prime, then prove that the exponent of
the highest power of p that divides n!

1 n
i phwges | 5
3 kzzllipk:‘ g

Solve 3[x]= x +2{x} where [x] denotes

greatest integer < x and {x} denotes

‘the fractional part of x. 5

Contd.



OPTION-B
Paper : MAT-HE-5026
( Mechanics)

Full Marks : 80
Time : Three hours

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

Answer the following questions : 1x10=10

() What is the physical significance of the

moment of a force ?

() State Newton’s second law of motion.
(i) Define angle of friction. '

(iv) Define the centre of gravity of a body.

(v) What do you mean by terminal
velocity ?

(vi) What is the geometrical representation
of the simple harmonic motion ?

(vii) What is the length of arm of a couple
equivalent to the couple (P, p) having
constituent force of magnitude F?

3 (Sem-5/CBCS) MAT HE 1/HE 2/HE 3/G 10

(viii) Can a force and a couple in the same
plane be equivalent to a single force ?

(ix) Define a couple.

(x) State Hooke’s law.

Answer the following questions : 2x5=10

(a) Find the greatest and least resultant of
two forces acting at a point whose
magnitudes are P and Q respectively. ;

(b) Find the centre of gravity of an arc of
a plane curve y= f(x).

(c) State the laws of static friction.

(d) Show that impulse of a force is equal
to the momentum generated by the
force in the given time.

(e) Write the expression for the component
of velocity and acceleration along radial
and cross-radial direction for a motion
of a particle in a plane curve.
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3.

Answer any four questions of the following :

(@)

(b)

(c)

5x4=20

The liﬁe of action of a force F divides
the angle between its component forces
P and Q in the ratio 1:2. Prove that

Q(F +Q)=P2.

P and Q are two like parallel forces. If
P is moved parallel to itself through a
distance x, show that the resultant of
P and Q moves through a distance

rx
P+Q

R is the resultant of two forces P and
Q acting at a point and at a given angle.
If the force P be doubled, show that
the new resultant will be of magnitude

J2(P? + R?) Q2.

(d) A particle of mass m moves in a straight

line under acceleration mn

2x towards

a point O on the line, where x is
the distance from O. Show that if x=a

dx
and -&t—= U when t=0, then at time {,

i,
x =acosnt +—sinnt.
n

3 (Sem-5/CBCS) MAT HE 1/HE 2/HE 3/¢ 12

'(e) A particle moving with simple harmonic

motion in a straight line has velocity v,
and v, at distance x;, x from the centre
of its path. Show that if T be the period

X~ 2
of its motion then T =27 12 ‘23 g
Vo — U

Show that the sum of the kinetic energy
and potential energy is constant
throughout the motion when a particle
of mass m falls from rest at a height h
above ground.

Answer any four questions of the following :

10x4=40

(a) Forces P, Q and R act along the sides

BC, CA and AB of a triangle ABC and
forces P’, Q' and R' act along OA, OB

and OC, where O is the centre of the
circumscribed circle, prove that

(i) PcosA+QcosB+RcosC=0

(i) PP +QQ +RR s
Py s b c

3 {Sem-5/CBCS) MAT HE I/HE 2/HE 3/¢ 13 Contd.



(b) State and prove Lami’s theorem. Forces

P

P, Q and R acting along OA, OB and
OC, where O is the circumcentre of
triangle ABC, are in equilibrium. Show
that

Q L

gs (b2 +Ic2:-— a2) b? (02 A bz) c? (a2 +b* ﬁc2)

(c)

(i) Find the centre of gravity of a
circular arc of radius a which
subtends an angle 2a at the
centre.

(i) Find the centre of gravity of a

' uniform parabolic area cut off by
a double ordinate at a distance h
from the vertex.

(d) (i) Show that the least force which

will move a weight W along a rough
horizontal plane is W sing, where
¢ is the angle of friction.

(ii) If a body is placed upon a rough

' inclined plane, and is on the point
of sliding down the plane under
the action of its weight and the
reactions of the plane only, show
that the angle of inclination of the
plane to the horizon is equal to
the angle of friction.

3 (Sem-5/CBCS) MAT HE I/HE 2/HE 3/6 14

(e)

(9)

(h)

A particle moves in a straight line under
an attraction towards a fixed point on

~ the line varying inversely as the square

of the distance from the fixed point.
Investigate the motion.

A particle moves in a straight line OA
starting from the rest at A and moving
with an acceleration which is directed
towards O and varies as the distance
from O. Discuss the motion of the
particle. Hence define simple harmonic
motion and time period of the motion.

' Find the component of acceleration of

a point moving in a plane curve along
the initial line and the radius vector.
Also find the component of acceleration
perpendicular to initial line and
perpendicular to radius vector.

A particle is falling under gravity in a
medium whose resistance varies as the
velocity. Find the distance and velocity
at any time t. Also find the terminal
velocity of the particle. :
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OPTION-C
Paper : MAT-HE-5036
( Probability and Statistics)
Full Marks : 80

Time : Three hours

The figures in the margin indicate

Jull marks for the questions.

Answer the following questions : 1x10=10

(@) Write the sample space for the

(b)

(c)

experiment of tossing a coin three times
in succession or tossing three coins at
a time.

Is the probability mass function

X =1 %0 1
P(x)[0.3]0.4|0.4

admissible ? Give reason.

Sketch the area under any probability
curve with probability function p(x)
between x=c and x= d represented by

c<X<d jp

3 {Sem-5/CBCS) MAT HE 1/HE 2/HE 3/G 16

(d)

(e)

(9)

()

(%)

0)

What conclusion one can make about
the conditional probability P(A/B) if
P(B) =

State the multiplicative theorem of
expectation.

Mention the relationship among the
mean, median and mode of the normal
distribution.

If X and Y are two independent random
variables, then find Var(2X +3Y).

Write the mean and variance of

standard normal variate Z=2—# 3
o

where p and o are mean and standard
deviation respectively.

When is the correlation coefficient
between two random variables X and Y

ZETro.

State weak law of large number.
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2. Answer the following questions : 2x5=10

(a)

(b)

()

(@)

(e

Prove that probability of any impossible
event is zero.

If X is a random .variable, then prove

that Var(X):E(X )—{E(X)}2

Find the constant ¢ such that the
function :

flx)=cx®,0<x<3
0, otherwise
is a density function and also find

PO < x< 3).

A random variable X has density
function given by

flx)=2e"%, 220
0, otherwise

then find the moment generating
function.

Comment on the following statement :

“The mean of a binomial distribution
is 3 and its standard deviation is 2”.

3 (Sem-5/CBCS| MAT HE I/HE 2/HE 3/¢ 18

Answer any four parts from the following :

(@)

(b)

(c)

(d)

S5x4=20

A bag contains 6 white and 9 black
balls. Four balls are drawn at a time.
Find the probability for the first draw
to give 4 white and the second to give
4 black balls if the balls are not
replaced before the second draw.

For two independent events A and B
prove that (i) A and B are independent,

and (ij) A and B are independent.
A random variable X has the function

i C

flx)=

5 » where —o< x <o, then
bt

(i) find the value of the constant c;

(i) find the probability that X2 lies

between % and 1.

The joint probability of two variables
X and Y is given by

f(x,y)=$(2_x+y),Ost'z,OSyss

S , otherwise

Find (i) F(Y/2), and (i) P(y=1/x=3)
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(e) A coin is tossed until a head appears.
What is the expectation of the number
of tosses required ?

(f) The probability of a man hitting a target
A |
1S Z
(i) If he fires 7 times, what is the
probability of his hitting the target
at least twice ?

(i) How many times must he fire so
that the probability of his hitting

the target at least once is greater

A
4. Answer any four parts from the following:
o HOx 4=
(a) For nevents A, A,, Az, ........ , A, , prove
that
; n n
P(U 4 =Y P(a)- Y3 Pana)+
i=l i-1 1< i<j<n

Y S Y P(A A AA)+

1gi<j<ksn

............. H-A) T Bl e AR AL)

. Hence find P(O A,]

=1
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(b) Suppose that two dimensional
continuous random variables (X, Y) has
joint p.d.f given by

flx,y)=6x%y, 0<x<1, 0<y<l
0 , elsewhere

e |
(i) Verify that [ [ f(x, y)dxdy =1
; 00

(i) Find p(o 5 <%, %- S 2]

(i) Find P(X+Y <1)
(iv) Find P(X>Y)
(v) Find P(X <1/Y <2)

(¢) (i) The probability function of a
random variable X is given by

x
81’
O , otherwise

-3<x<6

f(x: y) vg
Find the probability density
function for the random variable

1
2 (120N
. 3( ).
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(i)

(d) (1)
(i)
(e) (1)
(i)
h o

Define moment generating function
of a random variable X. Find the
moment generating function of
binomial distribution.

The probability curve y = f(x) has
a range from O to «. If f(x)=e™X,
find the mean and variance.

If X be a continuous random
variable with probability density
function

flx)=ax, 0<x<1
g, 18x<2

-ax+3a,2<x<3
0, otherwise

compute P(X <1.5)

Derive Poisson distribution as
a limiting case of binomial
distribution.

Prove that mean and variance of a
binomially distributed variable are
respectively np and npgq.

Define correlation coefficient of two
random variables X and Y. Show
that correlation coefficient is
independent of change of origin
and scale.
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() Obtain the equation of two lines
of regression for the following
data :

X:|65|66 |67 |67 |68|69|70|72
Y:|67|68(65|68|72|72|69|71

Also obtain the estimate of X for
Y="70.

(g9 () If X is a random variable with
mean u and variance o2, then for
any positive number k, prove that

P{|X—p|2ka}$%

(i) A symmetric die is thrown 600
times. Find the lower bound for

the probability of getting 80 to 120
sixes.

(h) The random variables X and Y have
the following joint probability density
function :

flx, y)=2-x-y; 0sx<1,0<y<1
0, otherwise

Find—
() marginal probability density

functions of X and Y;
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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

6. 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. 142+2+45=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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Total number of printed pages—16
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(Held in 2022)
MATHEMATICS

( Honours Elective )
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
Sull marks for the questions.

1. Answer the following as directed :
; 1x10=10
(a) A basic feasible solution whose
variables are.
(i) degenerate

(i) nondegenerate
Contd.



(b)

(c)

(iii) non-negative

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

The inequality constraints of an LPP
can be converted into equation by
introducing

(i) negative variables
(i) non-degenerate B.F.
(iii) slack and surplus variables

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

A solution of an LPP, which optimize
the objective function is called

(i) basic solution

(i) basic feasible solution

(iii) optimal solution

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

What is artificial variable of an LPP ?

Write the equation of line segment in
R".

Define dual of a given LPP.
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(g) What is pure strategy of game
theory ?

(h) 1s region of feasible solution to an LPP
constitute a convex set ?

(i) Is every convex set in R" a convex
polyhedron also ?

() Is every boundary point an extreme
point of a convex set ? ;
Answer the following questions : 2x5=10

fa) Show that the feasible solution
xi=1,x;=0,%3=1,2 =6 tothe system
min Z =2x; + 3x; +4x;
s.t. X;+ Xy +Xx3=2
X =Xog+X3=2 , x20
is not basic.
(b) A hyperplane is given by the equation
3x; +2x34+4x3 +Tx, =8
Find in which half space do the point
(-6,1,7,2) lie.
(c) Find extreme points if any of the set
S={xy): Ix|<1, |yl
(d) Show by an example that the union of
two convex sets is not necessarily a
convex set.
3 (Sem-5/CBCS) MAT HE 4/5/6/G 3 Contd.



(e) If x;=2, x,=3, x3 =1 a BFS of the LPP
max Z = x; +2x; +4Xx; |
s.t. 2x+x;+4x; =11
3x; + X5 +5x3 =14
X;,Xy,X3 20 ? Explain.

3. Answer any four questions : 5x4=20

(a) Prove that the set of all feasible
solutions of an LPP is a convex seét.

(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

: 1
(090)! (0,1)’ (1r0)u (E’Z]'

(c) If x5 €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 xy also maximize

the objective function Z* = (- c)xover S.
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4.

(@)

(e)
0

Find the dual of the followmg LPP :
rng =X; + Xp + X3

s.t. Xy —3xy +4x3 =5

2x; - 3x, <3

2x, =%y 2O
Xy,X9,%X320

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

Write the ChaI'aCtel‘lbthS of an LPP in
canonical form.

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

(@)

(b)

(g) or (h) : 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 5 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; +6x; +2x3.+ x4 =3
6x; +4xy +4x3 +6x4 =2
and determine the associated general
convex combination of the extreme
point solutions.
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()

(d)

(e)

From

S, 4 S, 'S, | Supply
o1 1 4 30
0,|3 2 1 50
0,4 g O O
Demand |20 40 30 10 | 100

State and prove the fundamental

theorem of LPP.
Solve by simplex method :

max Z=3x; +9X,+4x;
s.t. 2x+3x,<8
3x +2x, +4x5 <15
2xy +5x3 <10
Xi,Xo,X3 20

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

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

(9)

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

B
Iy1 Ilyz—
A xII al] a12
x11 | a,, Ay,

the optimal strategies are (x;,x,) and
(y,,y,) then prove that

X, Qg —a Yh G —Gio
il YAt Tl 1 4 2? ahdisn Rin s . and
X, Q1 — Q)3 Y &1 Aan

the value of the game to A is given by
i MlyyQag —Chaday '
(@y; +azz) — (a1 +azi)

Solve the game whose pay-off matrix is

(h)
-1 -2 8
imhs W |
o Sl 4 Gt
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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

Jull marks for the questions.

1. Answer the following questions : 1x10=10

(@)
(b)
(c)

(@)
(e)

0

(_g)
(h)

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

Define primary circle.

Define polar triangle and its primitive
triangle.

State the third law of Kepler.

Explain what is meant by rising and
setting of stars.

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

Define synodic period of a planet.

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

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

2. Answer the following questions : 2x5=10

(@) 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 that place.

(e) Show that right ascension ¢ and
declination § of the sun is always
conyvented . by the equation
tand =tanesinea, ¢ 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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(b)

(c)

(@)

(e)

Show that the velocity of a planet in its

D
elliptic orbit is v? = #[?_E) where
i =G(M+m) and a is the semi-major
axis of the orbit.

If z; and z, 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 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

cosl(H'JrH)
tang = 2

1
—\H'-H
cos2.( )

In an equilateral spherical triangle ABC,

prove that 2(503-(‘2;2~siné e o

If ¢ is the angle which a star makes at
rising with the horizon, prove that
cosy = singsec s, where the symbols
have their usual meanings.
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4. Answer any four questions of the
following : :

10x4=40

(a) If the colatitude is C, prove that

(b)

()

(d)

(e)

C = x + cos” '(cos x secy)
where tanx=cotdcosH and
siny=cosdsinH ,
H being the hour angle.
In any spherical triangle ABC, prove
that si_nA FnB _snC. ajes prove
Sing ... sinh . sine .
sin(A+ B) cosa+cosb

sinC 1+cosc

that

Define astronomical refraction and state
the laws of refraction. Derive the

formula for refraction as R=ktané,

¢ 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 (Sem-5/CBCS) MAT HE 4/5/6/G 11 Contd.



(f/ Assuming the planetary orbits to be . : - OPTION-C
circular and coplanar, prove that the

sidereal period P and the synodic period Paper : MAT-HE-5066
S of an inferior planet are related to

the earth’s periodic time E by ( Programming in C)
T R

e S R : ' i _ : Full Marks : 60
S°P R | - |

Calculate the sidereal period (in mean bl s
solar days) of a planet whose sidereal

period is same as its synodic period.

(g) Prove thét, if the fourth and higher

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

powers of e are neglected, ¢ 1. Answer the -following questions : 1x7=7
E=Ma+ e sin M _1( esinM ]3 (a) Write any two special characters that
l-ecosM 2\l-ecosM b are used in . C. .
is a solution of Kepler’s equation in the . (b) Mention two data types that are used
form. g : in C language.
(h) Derive the expressions to show the () For x =2, y =5, write the output of thie
effect of refraction in right ascension : C function ‘pow (x, y)’.

and declination. : !
(d) Convert the mathematical expression

z=e*+logy+l+x
into C expression.

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

(i Write a difference between local variable
and global variable.

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

(a) Write the difference between
‘assignment’ and ‘equality’.

(b) How does ‘x + +’ differ from “+ + x’ ?

4
() What is a string constant ? Give an

example.

({d) Write four relational operators that are
used in C.

Answer any three parts : 5x3=15

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

(b) List three header files that are useéd 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.

Why are arrays reauired . in o .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. 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

erte e c program for each of the
following :

(a) To evaluate the function S
f(x)=x*+2x-10, x>0
=|x],x<0

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