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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 : (any ten).
| ' : 1x10=10
| wore fanl Rz 1051 29T Ted 71 8 '
(a) What is the (n+1)™ order difference
of the nth degree polynomial ?
PO A T2 PR (n -+ 1o T ok R
R4 | |

(b) Fill in the blank :
AT R A = ¢

A‘f(xi)-—' S—

(/) What do you mean by numerical
integration ?

TRAYE T FIS QN 2
(d) Name an interpolation polynomial that
~ should be used to interpolate a function

whose input data are not equally
spaced. o
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R L L P R v—
: Wm,waﬁqmmaﬁwam

. H?{?_Il " .
(e) In the Gaussi@ elimination method,
the resulting co-efficient matrix for

the linear system of equations is -
transformed into '

Gaussian elimination R 3% WIS <ot ,
QRF (N5 i b orcn! ol S
= - .

() Lower triangular matrix

() Upper triangular matrix

| (i) Diagonal matrix

| (iv) None of the above
89T B8 W

() U xpis the true value and x, is the

approximate value, write the expression
for relative error. :

I xp WWW xAWEFﬂﬁﬁSW@,
- cofe S & & 330
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(9)

(h)

(1)

)

When is Newton’s divided difference

formula used ?

29

Which direct method is used for finding
the inverse of a square matrix ?

@I gopF RfEE 9B matrix¥ efetEy
Sfera iR ?

(i) Gauss elimination method

(1) Gauss-Jordan method

. (1) - Gauss-Seidel method

(iv) None of the above

82[E OIS T8y

Prove (&5i9 554) ¢
A=E-]

What are the advantages of Lagrange’s
Interpolation formulg ?

NG SR Tarbim A 7 fe?
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(k) State an elementary row operation that
acts on the co-efficient matrix when
solving a system of linear equations.

&R AN (915 TG FRICS IS 4
fi @I @B elementary row operation
forall, RO 2ol (iGN esFe R |

() Where is Euler’s method used?

Euler’s method ¥% J<&2F <€ 272

(m) If fx)=y;, f(xi—l):yi-la
f(x1)=Yin

write down the first derivative beckward
difference formula.

8o/ @ f(x;)=y;, f(xia )=Yi1»
f(x.)=Y g I PR first derivative
backward difference 7@ | '

(n) Show (Cﬁé{@m @)
VE=A

(o) Give the relation between the rank ‘r’
of a matrix A and the consistent system

of equations Ax=b.

@51 matrix A 9 rank r % D IS
e 2T AX =D I WEW TER @
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2. Answer any five 'question.s': 2x5=10
R 551 e Tt o ¢
(a) Show thaj: (et @)
A(x+cosx)= h—2{sin(x+%) sin (g)
Whére h is‘ the int'ervé.l of différencing.~
TS AR o
~ (b) Show that the third divided

’ 1
difference of the function f (x)=-;

With afguments a b, ¢ dis - )
~ abed

T f(x)=% , AR a, b; ¢, d I I
ﬁzﬁ—lﬁ%‘ww - =
el |

(c) Establish the relation :
THHO! BIoiT 1A 3
(I+A)(I-V)=1I

abcd
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(@)

(e)

(9)

Find. j f(x) dx where flx)=e™*

1
using S1mpsons 3 rule.

Simpson a% w wﬂ% |

2 . ’

[ F)ax, e fx)=e e
0 . .

Construct the forward difference table

for the data :
weTe il SifereiT #91 TG ST (5T 94

ek

x 0 1 2 3 4
y 3 6 11 18 27

What is the difference between direct
methods and iterative methods for
solving a system of linear equations ?
Give an example of each method.

R TR (A5 A 1 2oy R o
RS Rt o<k & 2 qraldie it T
izl '

What is extrapolatlon'? Name an
extrapolation method.

Extrapolation W &2 @Bl extrapolation

Riftq wm |
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(h) Cons1der the points (xo, yo) 1 2),

(xl:yl) (2,4), (x2 Y2)=(3,8),
(%3, Y3)=(4,16), (35,4,)=(5, 32)

Estimate f' (x2) f(3) using central
dlfference formula.

o e R (0,40 )= 1, 2),
(xl’y1)=(2:4‘)’ (x2:y2)=(3:8),
_(x3,_y3)=(4, 16), (x4, y4)=(5:32),

fxy) = f'(3) I ANRS W-central
difference formula 7T Sfeat|

3. Answer any 4 questions : ~ 5x4=20
Ricereat 45t e Tes fam ¢ |

(@) Show that (¢{edl @)
() s=v(I-v)h |
(i) EA=AE 4 3+2=5

(b) Find the inverse of the matrix

[3 -1 2
A=|1 1 2
2 -2 1

using Gauss-Jordan method.
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N 'Gausé'-...lordan S IR IR

@

(@)

(e)

3 -1 2

Al 32 oo e

2 -2 =1

Use Gaussian ehmmatlon method to
solve :

Gaussian elimination %f‘ IR IR
Wiﬂﬂ 8
x+2y+32 1
2x+6y+10z=0
3x+14y+28z=-8

Given (a1 =itR)
x 5 7 11 .13 17
f(x) 150 392 1452 2366 5202

Evaluate f(9) using Lagrange’s.
interpolation formula.

ST interpolation formula W R
f(9) 3 W Ry =11

Find the piecewise linear interpolating
polynomial for the data given below :

SR ©ifeiPlR T piecewise linear
interpolating polynomial W\RT 3
x 01 2 3
y 0 1 0 -1
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() The following data.for the function .
f(x)=x* is given find f'(0-8) and
f'(0-8) using.quadratic interpolation
compare with exact solution.

Fl)=x* 3 PRl oo oo fml @)
 Quadratic Interpolation IRT IR

£(0-8) W= £7(0-8) Bfed| Exact

Solution T e wemt Fa11

x 0-4 0-6 0.8
f(x) 0-0256 0.1296 0-4096

(99 What is the general formula to solve
an equation of the type i%: flx,y)

for a one-step method? Use Euler’s
method to numerically integrate
%‘=—2x3 +12x% -20x+8-5

f_1”0m x=0 1o x=4 with a step size of

. 0-5. The initial condition at x=0 is

y=1. © 1+4=5
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9Y_ f(x,y) @R m‘ﬂwt T asﬁa"ca

a%t oWTTRel Al AR I ﬁw

Eulerd R 35987 R

Y _ 5y 41252 —20x+8-5
dx . ’

. 0<x<4, h=0.5, y(0)=1
AL 9 | :

(h) Find the approx1mate value of I -
using (i) trapezoidal rule, and

1
‘(i) Simpson’s grd rule. The exact

value of I'is I=In2=0- 693147

(correct to six, decimal places)
Find the absolute error in both cases.
2+2+1=5

(i)ﬁvfmﬁasﬁém,w (ii) TusIoeR % o
R IR 1 S T Seredt|

9 exact W9 =In2=0:693147 (6 WIEF
BN ) |
| Aol oW W‘T absolute error el |

0 1+x
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4, ‘Ans.wér' dn‘y 4 questions : | 10><4=,4.0 -
- frerr shr e Tew fam ¢ |

.7 (a). Derive Newton-Gregory forward

- difference interpolation formula. Use it

to obtain an interpolating polynomial

- for given data. Interpolate at x=0.25.

o | - - 5+5=10

- OBt ot e gt et w11

W IR IR TG 2o Sferea
f(0-25) 99 fr1 ’ |

x 0102 03 04 05

f(x) 1-40° 1.56 1.76° 2.00 = 2.28

(b) Define backward difference operator.
- When should we use Newton-Gregory
~backward difference interpolation
- formula ? Mention an advantage and a o

' disadvantage of this formula. For the .

data given below, find f(7.5) :
o - . 14142+46=10
V WIS W@ i | WO ssieadt
O T (e TR R ;M 7 B 7
9B R O <GB e B e frmt
SRR 1 £(7-5)3 W Sfvears .

X ,1",2|-3'| 41's |6 |7 |8 -

flx) 1]8 27~64‘125l216l343‘5124
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(c) Find the solutlon of the system of
quatlons correct to 3 decimal places,
using Gauss-Seldel 1terat10n method :

"ﬂ@smﬁﬂ%fxwﬁwm\'
FTe (oAl AL 3w~1ﬁasvaﬂ’ca GAE
%ﬁ@mo

45x1+2x2+3x3 —58

| -3x +22x; +2x3 = 47
5x1+x2+20x3 =67

(d) Solve the system of equatlons given
- below using Jacobi 1terat1on method. |
Use the m1t1al approxlmatlon as

X; 01—123 - _ .
mﬁ?ﬁa@ﬁsﬁﬁwﬁmaﬁaﬁq
CWW&IHW| o

(snai%aswmx 01_123)

-4x1 +‘x2»+ x3 = 2
X +5% +2x3=-6
S 42Xy +3x3 =4
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(e) Derive Newton’s divided difference

. 1nterpolat10n formula

et Reifere s, ﬂ: g Tfredl)
Find the interpolating polynomial from

the data given below using divided
differences : . 5+5=10

mﬂﬂa‘wﬁﬁmmz

X -2 0 2
flx) 4 2 8

(7 Name two numerical 'inte'gratidn |
methods. What is Romberg integration ?
Derive the trapezoidal rule for
numerical integration. 2+1+7=10

B! RGN ST e
Romberg Sae &2 FRYE SHEeE
e R e
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(g) ‘How can you find formulas for higher
derivatives in numerical methods ?
Name a technique for 1mprov1ng the_
accuracy of a- Iow order approx1mat10n
formula.

- Find the first three derivatives of the
functmn tabulated below at point

x=2.5 1" ‘ 1+1+8=10 -
RIS A7 S THOT TR G (KA
- Sferear AR wwel TAS T (e GO
A fon @R o/t £1(2-5), F(2- 5)
f"(2-5) et s
x| 15|19 ! 2.5
f(x)3-3756-059

3:2 1 43 | 5.9
13-625[29 -368{73-907|196 - 579

(h) Discuss the procedure for piccewise
quadratic interpolation. Define a
quadratic function and use it to-

interpolate the data given below :
5+5=10

Piecewise quadratic interpolationd¥
TSI A=ICF 7l | GBf quadratic functionI

LR IS SIS SR IREG asﬁ ool Siferl
interpolate 31

x0123'
y 0 1 4 3
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(i) Wnte a short note on Euler s method
.',lee the geometric 1nterpretat10n of
_ Euler’s method. -
' Give an algebralc 1nterpretat10n of
Euler’s method.
‘Solve using Euler’s method :

'y =X+Y, y(O) 2 for 0<x<1
h=0-5. 2+2+2+4—10

Euler® method?_ Wﬂﬁ% IRp T
 Eulers methodd @6t SemifdSh it
Fal 1 Euler M‘éthod R TR I
s
y'= x+y, y(O) 2 for 0<x<1
~ h= 0 '

 Euler¥ methodﬁ\"a‘?ﬁ"s;l(,%mﬁpm . (

(). . How does Heuns method improve
' | Euler’s | method? What is midpoint
~.method ? Why is it superior to Eulér’s B
- method ? Use the midpoint method to
- solve the equatlon : .

'.y yx -1-2y y(O) 1for0<x<2
142+146= 10'
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Heund method (¥ Euler3d mehtodd
(P! 0% GFS WA ? Midpoint method

2 ® Euler3 mehtodets &1 TegBe
Midpoint method W ﬁ?ﬁ ©oTq. NI
AN /9 8

y=yx*-1-2y; y(O).=-1 fgr.,.OSxSQ
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... OPTION-B

( Programming in C)

_Paper’: MAT-RE-6026

1.  Answer any seven parts : ' | 1x7=7
et et enm Te ot

- (@) Write the meaning of the two
expressions x=3 and x==3 in C.

C ©RI® x=3 B% x==3 3 = ey}

N (b) Mention two logical operators used in
' C language.

C OIS 75) TS SAHI Tred |

(c) What 1s a global variable ?

(e coRaRE e

(d) What is the use of size of operator ? |
Size of operator¥ IR [F?

‘(e) . Write the general syntax of ‘for’
‘ statement in C.

“for’ Refod et MR C Srare By |

() Write the use of ‘math.h’ file in C.
C SIS ‘math.h’ Pi3eR TRER Bt
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{g) - Mention two library functions used in’
‘ C language. - o
C ©IF® IRZS 75! FALES! FIHA S 9|

(h) IS'C. a case sensitive language ?
C €5t WY TR Ol (@2
(i)" What is the meaning of x++ in C
language ? -
C OIS x ++-3 9 [F?

() Write the utility of ‘clrscr()’ function.
- “clrser()’ TREAR IRT fordt |

2. Answer any four parts: 2x4=8
ez oifa5r 2R Tes ol ¢ o
(a) Explain briefly the terms' ‘source
program’ and ‘object program’.
* ‘source program’ 9I$ ‘object program’
1 751 SR T A R

(b) Write four ‘keywords’ or reserved’ words
' used in C language.

'cazﬁrﬁ\—wrw 516! FRE’ a‘ﬁm—@
76 T
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(c) Menuon two types of numeric constants
with examples.

| Ty gﬁaa\ﬂm—ww«n

(d) . Mention four basic data types used in
C language. :

. cww wﬁﬁrwﬁ@mmmﬂ
=

(e) Convert the followmg mathematical
~ forms into C expressions :

WWW@WCW@W
=

-y
0 sin
(i) [ /x2.+y2} |
a+b
sind

(i)

+ | x|

() Evaluate C expression
y=a+bfc-a%c+2 *q » When
a=5, b=7, ¢=2, |

a=5, b=7, ¢c= 23%0%\%
y=a+b/c- a%c+2 * a JeyEw 4|
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3.

@

: erte the eqmvalent express1ons of the

' followmg

Wﬁﬂmﬁawmﬁm,

(i) . m+=10

) m%=10

(h)

(a)

Mention the use of ‘commay,) operaltor’

in C language, using a suitable

example.

TG THIRAZ C OIS ‘A(‘:omma(,)

operator’3 IFYR R S =0
Answer any three parts : SX3='15
Riceeat fofabr e Tes faal ¢

?

Write the general form of ‘scanf()
function in C. Explain with examples.

‘scanf()’ TIHN AT FW! C ORI forall,
i TR TS IR 1 |
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(b) Determine the output values of A and
B from the following expressions inC:.

Write a prograni in C to reverse a two-
digit number.

"WWCWWAWB?
w@t‘oﬁsxﬁﬁcﬁw

.@tw\mﬂﬁ‘ﬂ\ﬂnmemaﬁmc
OIS G5 AT feralt| ~

(C) Explain with examples, the ¢if’
statement and ‘nested if’ statement in’
C. '

C ©rr® ‘if’ ﬁi‘% WIF ‘nested if’ ﬁq'l%
w«tﬂrwwu
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(d) Write'a C program that will read the
’ value of x and evaluate the function

y(x)=x2+2x-10 if 0<x<10
= |x| ifx<0

'a%rcemwﬁznﬁ@x'amo@

y(x)=x2+2x-10 M 0<x<10
= | x| I/ x <0

TEHOR TN RN PRI

(e} Write a C program to sort a set of
'n numbers in ascending order.

n FRAE 61 (oI6F SRR, FT© TSR Bl
C taw

() Write a C program to find the total
marks obtained by a student which in |
turn is the sum of the best of three

test scores and the best of three
assignment scores.

4T Q4T A% ¥ Yo 199 [ER @6t C
gfrai foral RSt At fofibl «1SrwiR fooe
A i fOG! GiRcros foese M
TIR @ITel 291
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(g) What is meant by an ‘array’ ? Mention
why arrays are referred to as ‘one-
dimensional’ or ‘twodimensional’. Also,

mention how arrays are declared and
values are accessed in an array.

“SHRART 52 SRS G it fanfee
3 R (R = T | TS SRR
@R (AN T S SRS TR
@S S T4 W OIF T 9 |

(h) Write a C program to find the factorial
of a given positive integer n. '

51 RS s SR nT e RoiRate
qBl. C ea T
‘4. Answer any three parts : 10x3=30
Riraiza fofaor o Tl for ¢

(@) Write the general form of ‘do-while’ loop
and explain how it works with the help
of a suitable example. Write a C
program to find the following series :

S=1+(1+2)+(1+2+3)+...+ (1+2+3+ ... +N)
‘do-while’ TR ALY FH 1 =i 6t
TG THIFC SITS R (AT I W (13
R i A | o1 ca%ﬁmﬁaiaamc

ofals fol ¢
S= 1+(1+2)+(1+2+3)+ +(1+2+3+ N)
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() What are the uses of ‘break’ and
‘continue’ statements? Write a C
program to show the utility of these
two statements. Write the outputs.
Write a C program to check whether
- the given number n is a prime number.

‘break’ W% ‘continue’ YOI 721 & e
3 75! Rgfox Teraifrel (r4aiRte <ot C 2ta
Bt | SHoBIE il ewe Y n @Ol
GTIfoRe A S »ISet ¥ @Bt C &ita
ferat1

() Explain the general form of ‘switch’
statement with the help of an example.
Write a C program to find the roots of

" a quadratic equation ax?+bx+c=0
for all possible combinations of a, b, c.

<5 TwimRes TS ‘switch’ RYfoT AR
FoIC6t I 9| @, b, c=< FIFE! TS

AT A B e e
ax® +bx+c=0 I & RoIRR @o1 C
arals T

(d)  Write a C program‘ to find the mean,
variance, standard -deviation and the
smallest number of given n numbers.
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. awE n AR G, PR, W Roew, W
ioiRelE HH TG RoiR[ea @6t C oeaw

(e) * Using examples explain how looping
structures are used to read or write
one, two and three-dimensional ‘arrays’.

Write a C program to find the trace of
_ a given square matrix of order m x m.

OF, 72 T e eqRaer st
eTfRETE S Ao (A I I W TR
It I M| mxm TR @61 [AS 39f

G S, RO Bt C efarw fra

(f) Distinguish between formal arguments
and actual arguments with a simple
program for multiplying one integer
number and one floating point number.
Write a C progam using function to
obtain the greatest common divisor
(GCD) of two integers m and n.

«BY =1 YT T Bt FH AT W @ T
I b1 7T AW R formal arguments’
SIF ‘actual arguments™3 oS i1y Jaiz
1 901 311 m B -7 9IRS et Bty
AR PRGN I IR @1 C efa Fyay |
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(g) How is a function declared in a C |
program and how is it called by the
calling program ? What are the

 differences between int type and void
type user defined functions ? Can void
type function transfer.computed values
to calling program ? Write a C program
to find the sum of individual digits of
a number using function.

C 2ATS Bl IO (A (Tl 51 2
‘calling program’ T (FED ‘call’ FE?2
JRPTPIRCA FENTS I FIGA it type” S
void type< Were iy &2 void type
FIGE 99 9 WPRR ‘calling p‘rogfam’
7 IR FRR SR T IR I
WA SAPWR @ [T IR o
C eftals foraf|

(h) What is meant by recursive function or
recursion ? What are the uses of
recursive functions? Write a C
program, using recursive function, to
compute x", for given values of x, n
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JRETT IS5 T <l o B e
22 AR FIGR IR & 2, n T

'efrmaaw;cnﬂwasﬁata‘?ﬁa@w
FIHA RS IR @O C geaw &)
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