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MATHEMATICS
(Regular Elective)

Answer the Questions from any one Option.

OPTION-A
( Numerical Analysis)
. Paper : MAT-RE-6016
Full Marks : 80

‘Time : Three hours

OPTION-B
( Programming in C) -
Paper : MAT-RE-6026
Full Marks : 60
,'Time - Three hours

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

Answer either in English or in Assamese.

Contd.



OPTION-A
( Numerical Analysis)
Paper : MAT-RE-6016

1. Answer the following questions : 1x10=10
wero fral oM Tes fual ¢

(a) Under what condition is row pivoting
used to enhance the basic Gauss
elimination method ?

% R row pivoting IR 1 YRR
Gauss elimination &f@ é’f\ﬁ 39 aq?

(b)) Name an interpolation polynomial that
should be used to interpolate a function
whose input data are equally spaced.

B! S IR AW o @ 9o wee
THEw] FE, TS AFPHRRE A SR
I :

(¢} Prove (& 1)
V=I- E =
(@ If f(x) is a polynomial of n degrees

~ then A’”lf(x) is

(Choose the correct answer)
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ﬂﬁ f(x) @6 n degree Izom =W, cofemt
A ) ® - (m B i Bferedn)

il
(i)
(iii) O
fiv) %

(e) What is meant by piecewise polynomial -
interpolation ?

Piecewise polynomial interpolation 3t -

53

. b
(/i Write down the value of f flx)dx. by
a

trapezoidal rule when [a, b] is divided
‘into two subintervals.

Trapezoidal rule ¥ AYTS _[ f(x)dx s 99
a

Threat @fSAl [q, b] 2 ©F© Kee =4 2|
(9) What is Richardson extrapolation ?

Richardson extrapolation i 5334
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(h) Prove (254 <)
AE=EA
(i) What is meant by iterative method for

solving a system of linear equations ?
Name one such method.

R 7R oif5 e 31 sl [
$ﬁssmﬂ?iﬂmnﬁnﬁmnﬁqﬁmﬂ

() Name one numerical method used to
solve ordinary differential equation.

Ordinary differential equation 4«
Bt YT Swed N 7 |

2. Answer the following : 2x5=10
oo et Tl o
(a) What is error in numerical analysis ?

Name one source of error. Define
relative error. .

Numerical analysis © {0 2 0] e
G5t T %WI Relative error ¥ Jg&! f&ll |

(b) Construct the divided difference table
for the following data :
weto mal ©ifeeE #[ divided difference
(6341 1o [ 3
o Sl B SN B |2 RN
y 22 30 82 106 216
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(c) Solve the equations using Gauss
elimination method :

Gauss elimination ‘-'*i%'\o LR TR T
<4 3
X+y+z = B

3x+3y+4z = 20
2x+y+3z = 13

(d) Use Romberg integration to evaluate :

Romberg el IR 3R A9 Slered
fdz
L |
(e} What 1s numerical method ? Give an

example of its application. -

RAYF “@e FF (FF 2W2 AT JITL F©
FE? G5 Twizme faw |

3. Answer any four questions : 5x4=20

Ricpicar 5ifdor e Ted funl 3

(a) Find the inverse of the co-efficient
matrix of the system by Gauss-Jordan
method with partial pivoting and hence
solve the system.
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Partial pivoting ¥ J{T© Gauss-Jordan
A TRE oR. @RT ATFIR (S5 co-
efficient matrix 4 ARSTAN e S (SNC5!

A 4

Lood |»x L N

3 -1| |yl =16

5 B |8 4

(b) Find the Lagrange quadratic polynomial

passing through the following three points :

cwee fral fefAc) Rgsed Weees (Tl
Lagrange quadratic polynomial &fened ¢

W H

(o, y1)=(-24)
(x2, y:z) = (0: 2)
(’Cs, ys) i (2: 8)

(c) Obtain piecewise linear interpolating
polynomial for the data given below :

oy ©IfEPE B piecewise linear
interpolating polynomial &feiea ¢

R s O N -
s i 0
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(d) Given the following values of f(x)=1Inx,
' find the approximate value of f'(2.0)

and f"(2.0) using methods based on

linear and quadratic interpolation.
Compare with exact solution.

flx)=ln x 9 ¥ TR wifeRe fal ez
Linear 9% quadratic interpolation 929
TR f(2.0) W= f7(2.0) TS exact
solution ¥ 9 el T4 | i ‘
RS, SR | 2
x; 2.0 %3 2.6
f(x;) 0.69315 0.78846 0.9551

(e) Derive basic Simpson’s 3 rule for

[F(x)ax,

i
5 .
Simpson ¥ basic 3 Tz jf (x) dx =z

Bfered |

(N What is midpoint method ? Write down
the procedure for midpoint method.

Midpoint method 5 "9?” Midpoint
method #@fed =it ferdi| -
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4. Answer any four questions :

10x4=40

(@)

(b)

Define forward difference operator.
When should we use€ Newton-Gregory
forward difference interpolation
formula ? Mention one advantage and
one disadvantage of this formula. For
the data given below where the diameter
d and corresponding area A of a circle
is given, find the area of a circle with
diameter 82 cm : 5+5=10

A eiaa ke ol | =i (ofes Newton-

" Gregory WiglsiRl S Id IR A

STal e B <ot RN o 6 SEpREl o
weTeq SIFER 7| TS g1 IF d W% (FG A
el ©iCE, 82 cm WA AT @O JEI (FG
Tienadt ¢

d 80 -85 90 93 100
A 5026 5674 6362 7088 7854

Derive Lagrange’s interpolation formula.
Find the interpolating polynomial from
the data given below in Lagrangian
form:
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Lagrange’s interpolation SACO! lzﬁ\"i 411
X R R e i el S A
. Tfered ¢ : ,

x - 1. 3-8 =
f(x) 2 4 8 16

(c) (i) Prove (&9 24)

o [A&%] g -Be"
e =|—|€e". -
E Ale”

the interval of differencing being h.

(i) Name the difference formulas for
finding approximate derivatives
based on using a straight line to

_ interpolate the given data. Use

_them to estimate y'(1) from the
‘ data given below :

were datam@maw
Wﬂﬁ@vﬁ‘?ﬁﬁw-@%@m
fon Reite uER 7l e Foes

aRER Iy (1) TFredl ¢
%l 0l 3
y % 1.2 48
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(d) Find the integral
2 dx

11+x

“using Trapezoidal rule, Simpson’s %
rule and Romberg integration. "

GPREEH @, Bivm L 3 9@ e @
T dx
Wwaﬁ{m e =

(e) Find the solution of the system of
equations correct to 3 decimal places
using Gauss-Seidel iteration method :

H (o573 W BT ©EIE

Tfered ¢
x%20y+z = -18
25x+y~-5z = 19
= s

3x+4y+82

()~ Solve the system of equations. given
below correct to 3 decimal places using
Jacobi iteration method -
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(e SfRIfE ema SR el T ceﬂﬁa
TN 8 W6 B wwiE Sihved ¢
10x+4y—22 = 20
3x+12y—-z = 28
Xtag+Tz = 3 _
(g9 What are thé two types of methods for
finding numerical solutions to ODE ?
Name one method from each type. Solve
using Euler’s method : 2+2+6=10
ODE g ¥ 2Ry MRS *@fe [e
TGS GBIt Suizad 7l | Euler’s method
[N R T 9 8

y =4e*® _05y
y(0)=2, for 0<t<4
h=1:", ; )
(h) What is Heun’s method ? Explain its
procedure. Use it to solve :
Heun I ~&f® &2 2009 Wi 11 Heun 3
& AT TR T NG 0 8
dy —x
=2 =-3e*-0.4y, y(0)=
dx : :

h=1.5 = xs 3
Find (®frean), y(3).
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OPTION-B
(Programming in C) -

Paper : MAT-RE-6026

1.  Answer the following questions : 1x7=7
wore il eaRe el faa ¢
o) Is & an arithmetic operator ?
88’ GBI SNARSF TAD (A2

(b) Write the C header file, which is useful
to execute the ‘printf()’ function.

orintf() Tt SRS RAA TowN C
(RO FHESTCO! Tl

() Do X and x represent the same variable
in C language ?

X O x 9 C O qah! o AfeH{ag
B ?

(d) Write the output of x from the following
C expressmn :

F=fEs ¢ wmu\m o x9 Gﬂﬁ@ ferai ¢
int x;

X = 2+ 3.9,
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(e) Are 0=x and ‘x=0’ equivalent in C
language ?-

C ©fE® 0 = X’ WK =0’ AN (2

() Convert the following into a C

expression :

sfies g6t ¢ sfesaieE et st ¢

b d

a+b

z=e" +logy+
(g) Write one relational operator used. in
the C language.

C SRS AAES €5l AR AT el |

9. Answer the following questions :  2x4=8
woTe fral erairare Tl fordl ¢

(@) Write two differences between local and

global variables used in the C language.

C SRS IZS (AT Wi (AT (SRR
ere 75! AR &)
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(b) What are ‘increment’ and ‘decrement’

operators ? Explain with examples.

increment’ 9% ‘decrement’ TR &7
Tuized fr 3=iE faal -

(c) Write four words that cannot be used

as variable names.

beTRq i f251Tel AR IR @IS BIE0T *
fet
(d) Explain briefly the hierarchy of

operations in the C language.

C ©IF® operations=< ¥ B3 I 90 |

3. Answer the following questions : (any three)
) 5x3=15
oot fral eMRE Ted il ¢ (Rigier fofAbt)

(@) Writea C program to calculate the value
of z, where z=23x" -r—2y3.—25, as x
varies from -1.5 to 1.5 in increments
of 0.5, and y varies from 0 to 3 in
steps of 1.
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z 3 WA SR @61 C eta o, T
z=3x2+2y3—25,7ﬁ’@'x 0.5%9 -1.59
]t 1.5 031 W 9% y | wa® 01 ol 3 A
T | '

(b) Write a C program to generate and print
the numbers between 100 and 200 that

are divisible by 3, but not by 4.

100 =% 200 ¥ Wew A B Wi @0
o @5l C oW Bl Raes 3 @ o
af «ifs, o8 4 @ =91

(c) Write a C program using the recursive
function to display the first n terms of

the Fibonacci series.

_ Fibonacci *{¥#I< 4N n B 4% efrefe] laacet
7[RI FIK5A TR e i C el ford |

' (d) Write a C program to compute the value

of r from the following series :
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RS Ream A 73 T e SR
@51 C 2a i ¢

R R

4 d.@ T

(e) Given a matrix of order 5x5. Write. aC
program to find row sum and column
sum of the values.

5x5 T b (o1 TIPTEE SIS (i5ie
WIS WY (@iareeT [{oIRace Bt C enaw &9

4. Answer the fdllowing questions : (any three)
10x3=30

WWWW%W%(MW%@W)

(@) Discuss formatted input and output
+ functions in C with examples.

IR IS C & w5 741 31505 19 el
PGP RA Scama 4 | '

(b) Write a C program that
9Bl C efra & Ry

() uses one dimensional array to
store 18 numbers, then

GG SR a2 TR 18 Bt 7ean
IRTT I, (ST
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(ii) finds the mean of these numbers,

then
O3 TR 516 [ 2117, (o0

(iii) forms a 3x3 matrix, say A, taking
*._the first nine numbers and another
3x3 matrix, say B taking the rest

of the nine numbers, and finally

2% F61 A (&1 BT 3x3 TR (TP,
A SOF L SIS AFT B! AT T A
@5l 3x3 TR GIEds B 919 I, S
Qe '

(iv) gives the mean of 18 numbers, and

A+B as output.
18 i AT 1, WA+Bcﬁazﬁ=$cﬁ
wies+5 f2pitsl el

(c) Write a C program to give the absolute
value of a number without using the

header file ‘math.h’.
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(O T3 ‘math.h’ TR TFAUCE 961 ARG
*/% W9 frdca @bt C @zﬁa%mﬂn

=1+x when (@) n=1
=1+% when (@) n=2
glom) —14+x" when (Qfear) n=3
=1+nx when (@A) n>3 or @) n<1

Write a C program to find the value of

- Y using
O A AL IRy 5 [pifREea <o
C e @R

(d) Write a C program without using an
array that gives a number that is
neither the highest nor the lowest of
three distinct numbers.

S AR i fSRET gl seara
foos® sfies a1 s ez weics it ot
C e feran |

(e) Write briefly about ‘go to’ and break’
statements. Write a C program to find

the sum of all odd integers between 1
and n. '

‘g0 to’ 9% ‘break’ fgfer Rarm vjess fova |
1 9% n I NG ASCEN YA A 197
f[5iRaTsT @B ¢ aar By '
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() Write a C programme to find the first
‘n primes, that uses a user-defined
function to check if a number is prime
or not.

29 1 (Bl G Wik BeifRatet «ot C et

&t fig @bt Al e | @1 =R A
Wﬂﬁmﬂw@ﬁﬁﬁ@msﬂmwn
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