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MATHEMATICS
( Regular Elective )

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

Full Marks : 80

Time : Three hours

OPTION-B
Paper : MAT-RE-6026
( Programming in C)

Full Marks : 60

Time : Three hours

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

Answer either in English or in Assamese.
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OPTION-A
( Numerical Analysis)
Paper : MAT-RE-6016

1. Answer the following questions : 1x10=10

Wﬁm_ﬁﬁmﬁq’@mﬁms

(@) Find the value of Atan™ x, the interval
of difference being h.
h- @A Wl Z61ot W& Avan' x -3 S
e 41|

(b) The nth order dlfference of a polynomial
of degree n is—

n-93 99 297 W GO n-ov TEF 9

39—
i O
(i) 1
(i) constant (4<F)
(iv) n

(c) Show that (¥ed @) :
BY =

(d) Write the general form of Jacobi
iteration method for the solution of a

system of n linear algebraic equations
in n unknowns : Ax = p,
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o

(e)

(9)

n RSP GRS nﬂ?ﬁ%%ﬁﬂﬁ%ﬁﬂ@ﬁ
ema‘ﬁ
= Jh -
Wﬁi-‘ﬁ‘ U@ (@ R IR AlaiRe sﬁferﬁt%i
ferat|
In Gauss-Jordan elimination method,
the coefficient matrix is reduced to—
MCT-TGH AA(0O BAF GIEFFo! ©od

CRICO! oile] AN 282
(i) upper triangular matrix
T facd cliaes

(i) lower triangular matrix
(iti) symmetric matrix
(iv) diagonal matrix
3 Greres
Mention the use of numerical
differentiation. '
TRANGF SEFTEd P2 [ Srmd 91 |

3
Simpson’s 3 th rule is applicable when

the number of equal subinterval is—
(i) multiple of 2

(i) multiple of 3

(iii) 4

{iv) 2
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(h)

In  Richardson’s
- technique, two computed values are

ICRaias g Rifas mmﬂﬁ’wﬁawwﬁg

R TI—

(i) 23 sides
(i) 33 eides
(i) 4

(iv) 2

extrapolation

combined using—

~ (i) different methods with same step

size

(W) same methods with different step
sizes !

(i) same methods with same step size

(iv) different methods of different
orders

ReCer AR smfos 7o Wi w9 saiaia
I IRT T4 T/ —

() G SR TR @ @l owe
(W) TS QO SR R G Ame
(W) 9T e MR G cimhe

(iv) Q@ @ AT @t @) AFo
Write the name of two methods for
solving ODE which are improvements
of Euler’s method.

BO1FS 0121-122 4
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2. Answer the following questions : 2x5=10
et fral emiiies Oed fol ¢
(a) Find the first term of the series whose
second and subsequent terms are
8,3, 05—1,.0,
<5 M%WWW%WQW :
8730 G (ETOIR LTI 2
el =411
(b) Prepare a divided difference table for
the following data :
o SIfeipl #[1 94 Reiftre sesd (63eT o1
4l -
| 1 2
flx) : 21 15 12
BO1FS 0121-122 5 Contd!
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ODE TSI 418 A0 SRR Aaod G leael
f2pitel 9= @1 76! “aios a &7t |
Heun’s method 1s of—

Heun-Rf&0 (2z—

(i) second order (Sim W@iF)

(i) third order (TSR W@R)

(iii) fourth order (59% W)

(iv). None of the above (%<9 IS 7=)




(c)

(d)

Answer the following questions :

Write down Lagrange’s interpolation”

formula when the values of a function
fat (n+1) data points Xpic s, Soaiaie
given. Write one merit and one demerit
of this formula.

(M1)0 R, x,..., x - o DI
T AR ) A, (org oo A0

TR e SISl Sz |

What ‘is Romberg integration? Write
briefly.

TR S o2 siermre) S 4

Write the fwo types of errors involved

In the Numerical solution of an ODE 11
Euler’s method,

T A%fot gy w91 ODE <0lF
TGS fifRe t2 2wl @ 72w e Tl

5:,(4-_.:20

Wﬁmm@ﬁa%%ﬁng

(a)

BO1FS 0121125

Evaluate (3 fiefy <)

A? .

—sin(x + h)+ A2 sin(x + h)
3 Esin(x+h)’

the interval of difference (1, ozt )

h being

6

—

BO1FS 0121-122 7

(b) Use Gausselimination method to solve—

(c)

ANOT ~@(OT FRITS FALIT Tl —
xX+y+z=6

3x+3y+4z =20
2x+y+32z=13

Or/#z41
Apply Lagrange’s formula to find f(5),
given that f(1)=2,f(2)=4,f(3)=8,
F(4)=16, f(7)=128.

frar e, f(1)=2,1(2)=4,£(3)=8,

f(4)=16, f(7)=128 | (Tt @ el
& £ (5)= WA e =1

1
Evaluate log,7 using Simpson’s 3 rule

7 dx
to e
e

7dx 1
fy == T@ B S ol eeR 3R

log, 73 ¥4 fefa < |
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Or/ 7z o] — Or/#Z!

Using trapezoidal PR ey AT Deduce trapezoidal rule and Simpson’s

3
I Bl iddy 3 rule using the general quadrature
0 {2l
B _ . formula.
(1o e e sraps (9%
59 KSARRES -[0 ez i A SAlIEel 35125171 FfeT (quadrature) Jad TS
3 3
oo _ : CGorer e ffd st Brioee — RfEe! Sz
V€ arough sketch of Heun’s method. el | 4+6=10
H 1 ,
eun-f{fes) TRCFC! itaTioa) <5 | (b) Derive Gregory-Newton’s forward
4. Answer the follow: interpolation formula. Use it to find the
b OWINg questions : 10x4=40 area of a circle of diameter 82 from the
OO frg) AR Tay By ¢ following table :
@ Derive the ; ' d (diameter): 80 85 90 95100
S ¢ formula for first order A (area)  :5026 5674 6362 7088 7854
r 1ve uSiIl N ) =)
interpolation forms 00 S forward (2ASF-RTo el S el SR
r Ormula. Use it to find (1)
om the followin : MGl | G2 AR TS $9RT OifereiaeRl 82
S g table : mzi;%‘ﬁ#ﬁ
TEOT SIS et I JE «BR 7 1 | 5+5=10
G 2 e E R p—— g%
TS R Sapy Or/ A
e SRz (ryeqt | we
Q\imﬁﬂw@f*(l)qmﬁ@@g Derive Newton’s divided difference

FKiv g 2150 187] interpolation formula. Use it to find the

1.2 188 1.4

f¥): 0.5000 0.4524 ¢ 4098 0 form of the function y = f(x), given that

3717 0.3378 Yo =8,y =11, y, = 68, y_ = 123,
5+5=10 5+5=10
BO1Fs 0121.125 BO1FS 0121-122 9 Contd.
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Cﬁ*«i{g@ﬂfﬁmiﬁﬁ@myo =Sy =1, y,= 68,
Ys = 123; o Rroiftre sraaq wracdels 799
RIS Y = f () TR {901 e <4 |

Solve the following system of equations
using Jacobi iteration method. Taking
e N 0.5
B abproximation as ,
-0.5
perform three, iterations. w2
CTFR R oS wor el 2T
T 91| Ao o BIg 25
3 -0.5
= T -0.5
1 TR Fraigfs s wrpmol s
=

4x+y+z:2
x+5y+222-—6

Or/=35t

Obtain the

; Piecewise quadratic
lnterpolating

pPolynomial for the€

functi .
20etion f(x) defined by the following
table. i

10

weiq ©ifefits I T £ @ Ao
frersR T2l SrEe i e = |

x -2 -1 1 2 4
TilEd). ¢ —29 -8 -2 -5 7
(@) A Given Y - Y= X A R
Y+x
Find y approximately for x = 0.1 by
Euler’s method in five steps.
Faeime Y _Y=X 0<a@y =11
dx y+x
SEETRE [ el FR (56 (@w) x = 0.1-9
AR Y3 SIS T [ 111
Or/# 231
dy :
Solve = (1+2x)\[y over the interval
X
[0, 1] using a step size of 0.25 where
y(0) = 1, using Heun’s method.
O@4lE (9 0.25 (& Heun-faf ace <[
[0, 1] SIRANRTS 61 SI=IG%1 el IFaCI00! T4 2l -
dy —
2 = 1+2x)Jy, y(0) = 1.
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OPTION-B
(Programming in C)
Paper : MAT-RE-6026
Answer the following questions as direction :
1x7=7
U SR wors o TR Bed fal ¢

(@ One nibble i equal to —— bits

(Fill in the blanks)

I — Rooe o (<16 9% 47 9
5 looping symbol

: (State True & Falsé)

O bRty (@ A9

(c) What Programming method is followed
I C language?

C TS % 2taifii oo <aar zn 2
Is the word “VOID”

(b)

(d)
a keyword?

“VOID” S5 bt Sare” e

What : ;
char? b format for the datatyp€

Char

(e)

(BBl 5o iy forp

Whar s
hat is the Mmeaning of ‘\n’ ?

P 3 oef

BOIFS 012115,

12
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(g9 For what purpose break statement is

used? ;
F SoeIE ‘@@ Cfe 7T 9 32
Answer the following questions : 2x4=8

oo RS ©ed WAl ¢

(a) ‘What is the purpose of scanf( )
function? How it is used within a C
program? -
scanf () TG Sy [Fe C-2ree 30T
fvE 908 91 242

(b) Give differences between while and do-
while statement.

‘%’WﬁJ@ﬁ’WWﬂWﬁm|

(c) Convert the following equations into C
expressions :

b? —4ac
s Diemin ac e
(1) na

" Z_(1+B
(W %~ Sino |
e SRe o C e T4l

1w biagachy
U 2a

+|x{ +e*

X

b

A X
(@) ?=sino Hae

Contd.




(d) Explain increment and decrement ™=

o . p2os Of% o2 p2oo Sfed wifE i p2oee

BO1FS 0121-122

operators. ’

“Qo” A T FARE T2 Tl |

"Answer any three of the following
questions : 5x3=15
o RIpIEel fofbr e Teq i ¢
(@) Write a C program to find the roots of

a quadratic equation.

e e e Sk «ff C ares B
(b) Grade of a university is as follows :

G4 fIeRR @e T wete f gee g

Grade F if Marks <40%

Grade E if40%

E < Marks < 50%
Grade D if 50% < Marks < 60%
Grade C if60% < Marks < 70%
Grade B if 70% < Marks < 80%
Grade A if 80% < Marks < 90%

Grade S if Marks > 90%

Write a C program to print the above
grades for a student.

9o BaT AE CoEG ECTE 275 @@
96l C 2w |

(¢)

What is a switch Statement? Write down
‘Lhe form of a switch statement. What
is the use of break in switch? C:’:ll‘l you
use switch to replace if-else s-tatement?

1+2+1+1=5
14

BO1Fs 0121-122

@ AL TO? 2F-GEToR IR HROb IIZA
<R AfRE?

(d) Define array variable. How can array
be declared in C ? How you can initialize
values in an array? 1+2+2=5

7o OifFl beied @ Al | C © (S K2
wiffR Rl 22 AKZe SIfFee @ o
PR SIS 2

(e) Write a C program to check a number
is prime or not.

<5t Rl G 28 (T AR S AR
&5l C @it |

What are assignment operators ? Explain all
perators with example.
] 1EEG=110)
BT el [ SHIRITR HCE [T
BTECET TAIEDT IR Gl
Or/-'ﬁ?a?

What are relational operato 1
relational operators with examples.

e DR (it T DG SRS
riizaeprg 9z il

the assignment O

r? Explain all

td.
5 Con
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Differentiate between if-else and nested if-
else statement. Write C program to find

biggest of three numbers using if-else and
nested if-else statement. 2+4+4=10

if-else 9 nested if-else Sfeq EE Ay &2

if-else ¥ nested if-else ©f¢ a9 7 fBRGI

TR TR AN Sfereet C algas B |
Or/z

What is for loop? Write down the format of

for loop. Use for loop to write a C program
to sum the following series :

S = 1+(1+2) + (1+2+43) + .. + (1+2+3+...+N)
1+3+6=10

for loop’ &7 ‘for loop’= @ AR A
3R ST TG e CRERRTE 9Bl C aigers Bl |

S = 1+(1+2) + (142+8) + ... + (142434 +N)

Write a C program to multiply two matrices.
10

@@m%ﬁﬁﬁaﬁaaﬁcm%w
Or/2q)

Write a C program to arr
descending order,

wawwﬁmww@mcmﬁw

———

ange numbers in

2500
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