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MATHEMATICS
(Regular Elective)
‘Answer the Ql'l}estions‘ frop any one Option.

OPTION-A |

Paper : MAT-RE—6016 :

( Numerical Analysis)
Full Marks : 80

_l’I‘ime : Three hours

OPTION-B
Paper : MAT-RE-6026-
- (Programming in C)
Full Marks : 60
Time : Three hours
The figurés in the margin indicate
Sull 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 )

o fat eI Bew Brd 3
| (a) Find the value of Atan X, the 1nterval
of difference being h.

h-3 SR T ’Fismta Atan"'x-ﬁ.m
el 1

(b) Thenth order d1fference ofa polynomlal |

of degree n is—

"‘n-—aﬂmﬁa‘vrwa'ﬁél%ﬁ oW TN oA |

i’q_.
Y
i 1
(iii) - constant (&%)

- fw)on

(o) ‘Show that (CT3edl @) :

EV=A | |

1;('@1),' Write. the general form of Jacobi
iteration method for the solution of a
‘system of n linear algebraic equatlons
inn unknowns Ax = b.
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(9)

| n%%ﬁﬂﬁﬁ@ nﬁ?ﬁﬁﬁf%mﬁ‘%wﬁhﬁq -
g

Ax=b .
AN AR &R aona%z%ﬁ e si‘tﬂﬁzﬁ
ol

In Gauss-Jordan elimination method,'

the coefficient matrix is reduced to—

MBZ-TEN AGES SR TP O

(IO HoiteT Folleq e
(i) upper tnangular matrix
() lower triangular matrix
(iii) symmetric matrix
(iv) diagonal matrix

3 (T

Mention - the use of nnmerical
d1fferent1at10n v
7{\’«’81‘91?5 ST W« ﬁam @C@T«‘I B\

i 3
.Sn’npson s o th rule i8 apphcable When

8
the number of equal sublnterval is—
,(,i) ‘multiple of 2

~ (i). miultiple of 3

(iii) 4
(iv) 2
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e Rt eicaren 29 Icg AS-SR"iER ODE H3i4I« 3319 I SIS #17io] SFrepqe -
R TI— | mﬁwmmmeu '
() 23 offes ()- Heun’s method is of—
(i) 33 <fdes Heun-R&! tzre— \
(i) 4 () second order (&SH MAR)
(tv) 2 . , | . (i) = third order (PO WaR)
) 1n - Bwha:dson,s 1te;zltraa;;ola‘tlon ‘  (iil) fourth order (EQQfW)
echnique, two computea values arc - .. . _ . )
combined us ing— (tv) None of thejal:.)o,ve (87 «oI8 W)
(). different methods W1th same step Ahswgi; the following questioné . 2x5=10
. size , > .
(i) same methods with different step T frt W Beq ﬁ*“f
. sizes - : : (@) - Find the first term of the series whose
- (iii) same methods with same step size . second and subsequent terms are
_ (iv)} different methods of different 8 3.0 -1 0
orders o T . o .
RPomR Wﬂﬁm@maﬂmmﬁ | ﬂﬁﬁ%ﬁ@awwﬁgaﬁmaw -
AR IR W _— 8, 3, 0, -1, 0, ..TC HNBIT AATWN =¥
(i) WWWW‘»‘(@W‘)‘IW Refa ==t ‘
(i) @t’c‘iﬂz ﬁ! 7 éﬂ@ (b) Prepare a divided difference table for-
(i) ACF A s . the following data :
C (iy) QG T SR @ @ RS
() Write the name of two methods for WWWL‘IWWW (ﬁiﬁ gez|
' solving ODE which- are improvements el :
of Euler’s method. x : -1 - Py 3
. | flx): 21 15 12
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(e)

Write down Lagrange’s interpolation . |

formula when the values of a function
f at (n+1) data points x‘o', Xy5eeny X, QTE
given. Write one merit and one demerit
of this formula.

ﬁw@awm%ﬂnmﬁ—@fmaﬁh
ool i SeicEiel S w1t

What is Romberg integration? Write

. briefly. | .
- TR Sy 2 ARCRCe S

Write the two types of errors involved

- in the numerical solution of an ODE in

Euler’s method:
SIAIRE AGOE ANLG 9 ODE ﬁ%ﬁ

iSRS 2 4 & 72Red i il
. Answer the following questioris : 5x4=20
'- (d) ‘Evaluate (YW &¢fa ) :
A2 ., . A’sin(x+h) '
-]—z—sm(x+ h)+ ( ) . h being

Esin(x+h)

 the interval of difference (h %I () |
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©

()

Use Gfauss elimination method to solve—
MO, ST TRITS TG F=—
X+y+z=6 ;

3x+3y+4z=20

2x+Yy+3z=13

| AOr/’Iﬁ?ﬂ‘ ,
Apply Lagrange’s formula to ’ﬁnd f(5),
given that f(1)=2,f(2)=4f(3)=8
f(4)=16,f(7)=128.

e, £(1)=2.7(2)=4.£(3)=8,

BO1FS 0121-122 7

f(4)=16, f(7)=128 | e d A

RS (5T W R

Evaluate_loge7 using Simpson’s 3 rule -
7dx

to 17

I ‘ ﬂmﬁ*»rm mmwzrﬁ
log, 7‘31'511?(1':1‘1%1%?1!

Contd.




Or/#Zt
Using ‘trap.e'zoidal -rule, evaluate
. FJ-G dx
014+ x2

(PSR R TS j'o 2w B
=i |
.+ (d). Give a\rough sketch of Heun’s method‘

" Heun-R&G! Fw0sl Sl <4 |

1+x2 .

4. Answer the followihg questions : 10x4=40

| ee Al 9EIRT TeR fal e

(@) Derive the formula for first order
derivative using Newton’s forward

interpolation formula. Use it to find f'(1) -

Afrom the following table :

ﬁmwaﬁwmwemw |

e W s SRz @S| weR
.@ﬁmﬂmﬂ?mwf'(namﬁcﬁWs

x: . 10 1.1 1.2 1.3 1.4

f(x) 0.5000 0.4524 0.4098 0.3717 0.3378
5+5=10

BOLFS 0121-122 - 8

- Or/7KAS
Deduce trapezdidal rule and Simpson’s

3 . .
= rule usmg the general quadrature -

formula

Ftige I57=pioe Fife (quadrature) kSiS W
@Fﬂwﬁwﬁﬁwﬁwﬁm ﬁf‘zrcm@ﬁtﬁ
cl?‘g[@a]‘ | 4+6— 10

(b) Derive’ Gregory -Newton’s forward
interpolation formula. Use it to find the
area of a circle of diameter 82 from the

. following table : . .
d (diaineter): 80 8 90 95 100

- A (area) : 5026 5674 6362 7088 7854

(ER-REST weaN) S T SRR

(Y63 | @3 I TYTS @7 SIfFTAIRERI 82

wwmwﬁﬁcﬁam ' 5+5=10
Or/ﬂf?al‘ o '

Derive Newtons divided difference

interpolation formula. Use it to find the

form of the function y = f (x), given that -
Y =8, y, = 11, y, = 68, y5-123

5+5=10
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.cﬂ\‘sﬁlﬁm@@myo 8,y,=11,y, =68,
|y, = 123; Rob Reifers srew Wﬁm
| RS Y = f (x) FEER A0 R

Solve the following system of equations

using Jacobi iteration method. Taking

L ‘ L 0.5
initial approximation as 05|
- perform three, iterations. \-05) °

R o RIS O TN 2D

i 9111 AR wigRe IH __-00'55 ,
| -0.5
aﬁmﬁﬁaﬁwﬁ—%wm.

=< 4,x_+y+,z=2

V..-x+>5y+2z=—6‘
x+2y+3z=-4
" - O/

Obtain the piecewise quadratic -
~ interpolating polynomial for the

function f(x) defined by the following
table.

x

(@

fx) -

. Find y approximately for x =

WWWWﬂx)-@W%@

ﬁﬂf@ﬂ@ﬁ%ﬂ@ﬁﬁ‘@ﬂﬁfﬁﬁl o
2 -1 1. 2. 4
29 -8 2 5 7

Givenizi;y Wlthy—lforx 0.
odx y+x o

0.1 by

Euler’s method in five steps. .

ﬁmwwi@i—%—; T

. ot R el IR (S8 (3919) x = 0.17

AR y-I SRS T e T
Or/ﬂﬁ?f

Solve E; = (1 + 2x)\[§ over the 1nterva1

'. [O, 1] usmg ‘a step size of 0.25 Where
'y(0) = 1, using Heun’s method.

wGqe e 0.25 Co Heun-ﬁf?: AT IR

[0, I]WWWW‘@TWWW

W _ (14205, y(0)- 1.
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. OPTION-B
- (Programming in C )
Paper : MAT—RE—6026

 Answer the following questions as d1rect10n

'ﬁz@wﬁwﬁmmwm

(a) One nibble is equal to —— bits
(Fill in the blanks)

G ﬁa'ﬂ %553 W (0T IR 9T 79)
m) < > is a looping symbol

(State True & False) -

C} ai“c‘@t qvfa oz (T 7 Fimr)
“(c) What programmlng method is followed
in C language?
. C e B erafiik ows IR =2
(d) Ié the word “VOID” a keyword?
. «yOID” *RiH! Bl FRE WA ?

(e) What is the format for the datatype |

. char?
'Char (0! 313"!3 oifE e

() What is the ‘meaning of \n’ ?.
-\’ S uef e |

_ BOLFS 0121-122 12

(g) For what purpose break statement is
used?

R Sl W@%WWQ?

. Answer the following questlons HE 2><4=_8

WWWW

(@) What is the purpose of scanf( ) -

function? How it is used. W1th1n aC
program'->

scanf ( )‘«Ff“wfm“ﬂﬁs? czlzem—?&w ‘
R I N e -

(b) Give differences between Whlle and do-

while statement. .
W I e SR e w@ )

(c) Convert the followirig equations into C

expressions :
.. b%2-4ac
- = x
U
Ca+B
i) z= + x| +e*
(@). 2=+l
R R ce et 1
... b?2-4ac
) —=
‘() 2a
z= + x| +e*
6 <6 | |
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(d) Explaln 1ncrement and decrement.
operators.

‘arw i ‘Wﬂ”ﬂWWﬁW|

Answer any three of the following

questions : . 5x3=15

el feplet f‘ﬁ?‘/m @@a o ¢

(a) Wnte a C program to find the roots of
a quadratic equation.

' fars AR T SRR off C eem B "

(b) Grade of a university is as follows :
 qee R ee R oo e Ml 416N 3
Grade F if Marks <40%
Grade E if40% < 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.
- goA B AW SRS (@R 3% @Rt
&5l C e i |
(c) What is a switch statement? Write down
the form of a switch statement. What
is the use of break in switch? Can you
use switch to replace if-else statement?
1+2+1+1=5

IA A A
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B205 O Ree p205 SR Wi frar pRlive

@Wwwv?w—«amﬂaﬁﬁ?ﬁw

o eARwe *
(d) Define array variable. HOW can array'

be declared in C ? How you can initialize . .
values in an array? - 14242=5 o

RS IfER! 5o I Al | C ' (AT RS
- Siferel Tl Z@ e TS En%aﬂ— czm?as :gﬁ
NPE T T

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

<5l ARYL dﬁ%ﬁsiﬂ @mﬂ%ww. |
@Bt C e Al

- What are as‘signment ope'ra'tc}rs ? Explain all
_the aSSIgnment operators with example.

1+9=10
u%ﬁam'% A6 ﬁw SHIITE SRR
"BIRATD ST TR B |
o/

What are relational operator? 'Explain all
relational operators with examples.

R AT o7 ST fReeTo T mnzaﬁa
Wwwmu "
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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 SIF nested if-else Tf&T TR 2idy %RNI N
if-else 1% nested if-else Bf& 7 [ o1~ -
TR RS TR SRR C e | :
WIS dr/ﬂﬁ?f .

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+3) + o+ (142434 4N)
1+3+6=10

for loop R for loop’-T Wi &1t | 3R TRle
ﬁwm%me@CMM|

= 1+(1+2) + (1+2+3) + ...+ (A1+2+3+- .+N)

 —i '

6. WriteaC program to multlply two matrices.
‘ 10

ﬁmcﬁmv‘mmmcmﬁﬂm
Or/ﬂﬁ?f

~ Write a C program to arrange numbers in
descendmg order.

Wwﬁmwmcmml
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