
Total number of Printe:d Pages-28

3 (Sem-6/CBCSIMAT RE 1/2

2022

MATHEMATICS
( Regular Elective )

Answer the Questions from any one Option'

OFTION-A

( /jfrtmericd'l Analgsts )
I -- z^,1e.I PaPer : MAT-RE-6016

I Fuil Martcs : Bo 
,

Time : Three. hours

OFTION-B

( Programming in C I

Paper : MAT-RE-6026

Full Marks : 60

Time : Three hours

The ligures in the margin indicqte
full marks tor the questions'

Answer either in Bngtish or in Assamese'

Confd.



1. Answer the following questions : (any fun)
lxlO=10

futrrr 1oA s{r{ Ue< oqr B

EqE frTI

OPTION-A

( Numerlcal Anatgsts )
Paper : MAT_RE_6016 ebt wg.cdfq <-q"fq<t qm ft'q fr ebt TFFI-$

q-sr6ETCK, <\e<frq>-omr< <tft \ns-{E q${
Tq{ r

In the Gaussian elimination method,

the resulting co-efficient matrix for
the linear system of equations is
transformed into

Gaussian elimination frR <r<qt-< +,r$65.$l

?fi-s (rfF{ sqtio c{Es csmfi q"kq ffirw
q{?

(n Lower triangular matrix

(it Upper triangular matrix

(iit) Diagonal matrix

(iu) None of the above

eeK{ ebts {q{

If xris the true value and xA is the

approximate value, write the expression

for relative error.

(e)

(a) 
IT: ;Ji:#Jl[#; finerence
nET {Eif{ <e,m <lFR (n + t)W m< q.s{ freke

(b) FilI in the btank ;

?flfi 5R T<6f Gr s

A f (*,)= 
.

(c) *n.l 
So you mean by numerical

xqlq-s q-{s._q{ s.ls Rrc{?

(d) Name

"r,o,,raT.Tj:r,.ji:1..1#?#:t*:[x,whose input data Ispaced. sqLq d're not equally
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(f)

Contd.

<fr x, :trnt ml qFF xA Wtrtfrs T{1 Q{,

N&nt qrqR-s wF fr qkt
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(g) when is Newton,s
formula used ?

divided difference

fitt{< ME ws.fi {qzBi mC$ Trqr.{ $<T
5{l2

(h) Which direct method is used for findingthe inverse of a square matrix ?

6s]{ebf ergls RftC< €h matrix< s&rq"N
bfrxl< 

"rrRr

0 Gauss elimination method

@ Gauss-Jordan method

(iiil Gauss_Seidel method

(iu) None of the above
€er<s €Bfe +qt

Prove (qqq ,5qI) :
A=B_1

What are the advantages of Lagrange,s

Ersfq< vsr.^dl{ IqcA< lfirru_<r< fr frr

3 (Sem-6/CBCS) MAT RE 112lG 4

(k) State an elementary row operation that. 
acts on the co-efficient matrix when

solving a system of linear equations'

mr q'ftq"t cem< qrt{tr s-({lrc gsq6 mt

fr rOcA etst elementary row oPeration

fr111, fr'&f6< e6tt(s flEs< s"Ktr ott' oC< r

(l) Where is Euler's method used' ?

Euler's method ag qg{K ct E{ ?

(m) rf f(x,)=A,, f(*,-r)=Ui-r,
f (',*r) =u i+L

write down the first derivative backurard

difference formula'

s'l{{ f (*,) = ar, f (*,-,,) = Ui-r,

f (*r*r) = a i+L < SKCoi first derivative

backward difference W fr"ff I

(n) show (ffi"Is<t F)
V,E=A

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

of equations Ai = b '

€Bt matrix A {K rank r 9FF '1fi aXau
q.ft+<q d"|rfi Ai = b < ilq< qrq fr?lt l

3 (Sem-6/CBCS) MAT RD U2lG 5 Contd.

(i)

0)



2. Answer ang fiue questions
frrryr-qr sF/ sfl< Es< fixn :

YQr ME ws.{_< rF
6rteo r

(c) Establish the relation :

qq_qa?f"t_{+fs

(r+n)(r_v)=r

3 (Sem-6/CBCS)MAT REtl2l| 6

(a) Show that (cq,{e<1 6T)

a( x +cosx ) = n _ z stn( x* l) ri, (t)
where h is the i.,t.*") .r;1r.r;:l_
{b .h, 

{ABT wg<lq En I

(b) Show that the third divided
difference of the function f @ = *with arguments a, b, c, d is _ 1

qbcd.
qfr ,r(r) = I,, s,Trnws a, b, c, d<s.Km

2

(d) Find I ft"ldx wher. /(*) =e-*2
01

using SimPson's 5 rule'

simpsonu * W<Kq<sRJ
2

i f Adx, <b f (*) - t-*' Bfrsct t

(e) Construct the forward difference table
for the data :

-.," nm qfr-sm 'FI T<<t6 wF{ 6Ea qfi
erh mt e

x O | 2 3 4

A 3 6 11 18 27

(fl What is the difference between direct

solving a system of linear equations ?
Give an examPle of each method'

t<firc qfr€cK (a{D q{t{{ ett elsl'iF ffi qt+

"F<t1efrfR< taF<T ftr frrFns 'qBEsffiat
frsn

(g) What is extraPolation ? Name an
extraPolation method.

Extrapolation fl({ ftr €Bt extrapolation

frfk q.|q frqtr

2x5=lO

1

;b"a E$ 1B

3 (Sem-6/CBCS) MAT RE 1/2/G 7 Contd.



3. Answer ang 4 questions :

fuW +Ftam E-w fisr Z

(a) Slow that (6a.1ssf R)
(i) d=v ( r _v 

)_%

(ii) EA,= AE

(b) Find the inverse of the matrix
[s *i 2)

A=l 1 i 2l
L2 _2 _i]

using Gauss_Jordan method.

3 (Sem-6/CBCS) MAT RE t12lct g

Gauss-Jordan qqe <r<qT{ $R

[3 -1 21

A=i 1 1 ,luaGmnGfre<rr
lz -2 -il

(c) Use Gaussian elimination method to
solve :

Gaussian elimination "m& <f<{< sR
qil{r{ Gt 3

x+2Y+32=L
2x+69 +lOz:O

3x+L4Y +282 = -8

(d.) Given (fr$ qrrQ

x571113L7
f(*) 1so 392 1452 2366 5202

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

Eldtq< interpolation formula TJ.66 ffi
f (:e) < il{ frfr +<t r

bt Find the piecewise linear interpolating\-' 
polynomiil for the data given below :

o-q< ''e-tfr'sK s'K'c.t piecewise linear
interpolating PolYnomial Bfrsct s

x0L23
A 0 1 0 -1

3 (Sem-6/CBCS) MAT RD 1/2/G 9 Contd.

(h) Consider tl
( *,, a, I = ri,' o\itt * 

:,: r': lr, !;,"'(*r, ar) = (+,.to), (*o, ao) = (s, sz )Es-timate f'(*r)=,f,(3) using centraldifference formula.

\r-E< RW{{< frI (ro , uo ) = (r, 2) ,(*r, ar) = (2, +), (*, , ar) = (g, g ),(*r, as) = (+, to), (xo, uo) = (s, s2 ),f'(*r) = f'(3) 1 qffio ilq central
difference formula TqlTs BB.9V 

r

5x4=2O

3+2=5



(n The following data for the function
f (*) = *o is given find ,f,(o.g ) and
f" (O.g ) using quadratic interpolation
compare with exact solution.

f (*) = *o < s'Rr"f uq-{ ETfr-fl frs1 qnq 
rQuadratic Interpolation <j^<.A3 $.R

f'(o ' 8) qr$ f', (o .a7 E&eo I Exact
Solution < qrfu 

Eq.41 C1 I

x O.4 0.6
f(") o.o2s6 o.r2s6

tla to solve
an equation of the type += f (*,a)
for a one-step method, ?". ;;;r;method to numerically intJ te

du
# = _2xa +12x2 _2Ox+ g.5

from x=O to x=4 with a step size of
O.S. The initial condition at x = O is
a =1' 

1+4=S

(tL)

da- 
= f ( x, a) sr<"r< :tft<q mlqld TRdq

dx
*A "f"rwq cl-sf {t{l<"t W fr?

EulerK fixa <icq< sR

dA 
= _2x3 +!2x2 -2Ox + 8 .5 

,

dx
o<x<4, h=o'5, Y(o)=r
qTl{ld $-{t I

Find the aPProximate value of 1

using (i/ {raPezoidal rule' and

(it) SimPson'" ! 'a rule' The exact

value of I is I = ln2 =O '693147
(correct to six decimal Plac-es)'

i:-;-ih. absolute error in bot},*cli:"s,

o.8
o.4096

p ffi+ frsn, qf$ 64 G1ab-{-< -

<K{.< sR r < ql$tRs fl{ Bfrs<tl

fixn
1

3

f K exact TF = ln2 =O'693147 (6 q"ifr-s

q-mn sh) I

KTFI Vq{< +I{cci absolute error Ef,e<t I

11 dx
1=Jo r+x

Contd.
3 (Sem-6/CBCs) MAT RE t12lc 1O
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+. Ansu

*.#;i'*;ffi.ffiT : 1ox4=4o

(a) 

t*# :x.:#JnqJ, i._;il,,l: Tsi?tr

ror given o.i. ;".i.f#tri::ff li*lli
ry**naqd,*fiTry*1-*.tr;_ 

r*,

ny Trsqrc # *W* Tqer,r Efreo 
r_f(o.2s) <qlrfr$rr

tL, ,'olo ,:r: ,o ,r^ : : o s

(b) Def 
76 2'oo 2'28

g''i:'.iffiIr#,ff.ffi 
F,*,:,1?io|;"Y".a differer

ai 
".ll,ri,, Ly..:?",1,"i19 *l &; i,l; 

"data j lormula. For thegrven betow, tind f e i)-,*
v {rc,"srl(*r frrrl jp#,:il:HWt 

S .uruur 
"mqu 

mni< ercE r eQ ryqR-'TL# 6"ffi1P*r ,c-qe- 6*ETfr*t< 
"r$ r? s)r i" *u* ,x tlzt

r@ ; I ;I ; I !-l,:, l,?,1,:,/.i,
3 (Sem-6/CBCsl 

MAT RE 1/2/c t2

c) Find the solution of the system of

equations correct to 3 decimal places'

using Gauss-Seidel iteration method :

arBu-cusuq-{ q6& <KqF ffi va< t<{irc

ffi6q cortr< q'fl$q s q'"tfr-s q{f, sqts

Ef,e<l :

45xr+2x2+3x. =53

-3xt +22xr+2xr=47
Sxr+ x2+2Oxr=$f

(d) Solve the system of equations gtutl
below using Jacobi iteration method'

Use the initial aPProximation as

x; =O ;i=l'2'3'

cetF< wtqra mtt

($<B$ q-{elil xi=o;i=l'2' g)

4xt+x2*x3=2
x1+5x2+2xs--6
xr+2x, +3x3 - -4

3 (Sem-6/CBCS) MAT RE 1/2/G 13 Contd.



k) Derive Newton,s rri,,:-r- ,

interpora,,", #;rI."'"' difference

6Eb-drffiw.sfi1qtsBrsrrr

Find the interpolating polynomial fromthe data given n.,.I*, .-'_:'"""
differences : 

below using divided

How can you find forrriulas for higher
derivativei it ttr*erical methods ?
N"*" a technique for imProving the

""-r.".y 
of a low order approximation

(g)

formula.
Find the
function
x=2'5:

first three derivatives of the
tabulated below at Point

1+l+3=19
5+5=19

\9--q-s frsr gffr_$R q{f Rvf&^r qg< v<E6 a6
<q-,m U&u<f Z

x -2
f(") 4

Romberg q-{$q1 fr, q(?D,lqs q-{$_fi{
eTmsRs Fm bBs<lr

3 (Sem-6/CBCS) 
MAT RE 1/2/G t4

02
28

q("Ilst-s qq&s Bw-s< w<-$6rq< w CsrfrS

Bfrlg<K "ilRr sqst Yqo +< ffiffi qBK

atn Fi{ I qfr-sr{ "KI f'(z s) , f" (2'5),

f"'(2's) Gfrsa z

x lt'si1'el2'5 13'2\4'3 is'e! | 
'rc'ozslzo'368173'so71196'579/(");g . 37 5i6. 059i13' 625 i2e' rb6 i / J

Discuss the procedure for piecewise
quadratic interpolation' Define a
quadratic functlon and use it to
interpolate the data given o"toH*;=,.0

Piecewise quadratic interpolation{
q6&< q-"f6 GrlI r e?i quadratic function<
q(@'t fr$ qfs sf$ <r<-{-{ oR qE< erB.of

interpolate GII 3

1

1

3 (Sem-6/CBCS) MAT RE U2lG 15 Contd.

(n Name two numerical integrationmethods. W
Derive ,nl"t'" 

Romberg integration ?
= trapezoidal

numerical integration. 
^t.1"_ 

at
k'r qr*rmo 

=*--u ,-* * #',*'='o

(h)

x

a

o

0

2

4

aJ

3



(t) Write a shc
Give ,h. u'tt 

note on Euler's method.
Euter,s *.il:It"'," interpretation"o'f

Give an o.lgeh.^;^ : .

Euter,s -.;1Tt"'" 
interpretation 

of
S3lve using EuleCs method :u'=x+g, u(o)=z r". r'll=,h=0.5.

2+2+2+4=lO
Euleri methodi brltre_ DT dRT fr.ilrEuler{ metho
Euler{ *.*o,ou 

qrfres il<D fiv r

3, "ri,";";*:msvf 3

1'=**r, a(o)=2 for oSxsI
h=0.5

0) How
Eule 

does Heun,s

*.urr,] ^_.;;;" 
s rnethod improve

..,.,n'lll 'n' * ;t 
"nnu' 

is midPoint

solve 
oa a Use''*'*'"'erior to Euler's

a=a":_*i%:_,=:=,,

3{sern-6/cBcslMar RElr2/cr6 

7+2*1+6--Io

Heun{ method C{ Euler{ mehtod$
m(;1-f--{t fs EEs T(< ? Midpoint method
ftr Q Euler( mehtodg?$ ftx EslEr
Midpoint method <K,{< oR gq-q q'ftqq
q-d{F GII S

U' =Ax2 -1.2A ; U(0)=1 for O<x<2

3 (Sem-6/CBCS)MAT RE r12lC 17 Contd.



OPTION-B

( programming 
in C )

Paper : MAT_RE_6o26

I. Answe*;;#^#"#ffi",, 1x7=7

(a) w
.*:lt-t 'the mea

pressions r:Jo''t* of the two
c gRrg x=3 q,.r$ ruro 

x==3 in c.

(b) Menri.,., 

":..: 
,"'l 

x==3 < qqffrqr

" ,ll'il.fi'oo Iogical operators used in
c q\rs fDqer$q q{ffi{ bem*r $_flr(c) What is a globai variable ?

cilrc{E csRrr_{_q frr
(d) What is the use of ,

s ize of operator{ #._.1 
operator ?

(e) Write the da.^ ^,, r

",.,.ir#.,rr*81r..., 
syntax of .for,

,for, 
fr1frtr qT{R"f Tmrp_drq c qvs frq rA Write the use of .math.h, 

file in C.C vlTfs .rnath.h, 
+.ltq< <_raa-.< fr+f r

3 (Sem-6/CBCsl 
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(g) Mention two library functions used in

C language.

c sFIIs <I{{s ra 6TE@fr Tt(Fr tsreq mt t

(h) Is C a case sensitive language ?

C .qbt qlen qir<q{frE sN cqfrz

(n What is the meaning of x + + in C

language ?

C syqls x * *< qqf ftt

A) Write the utility of 'clrscrfi' function'

'clrscr0' TI$;F{ <Kqf-{ frq'tt

2. Answer ang four Parts :

frrait.zlrr am qrra $sq fr''tt g

(a) ExPIain brieflY the

Program'and 'object

'source Program'9FF

"m 1tt E*s <il"m s-<l t

3 (Sem=6/CBCS)MAT RE 1/2/G 19

2x4=8

terms 'source
program'.

'object Program'

'Contd.

(b) Write four'keywords' or'reserved' words

used in C language'

c dcdfr( sFIs <Kqs nffiAfu' 41'ffi-u
<6' frq r



UqR<qTE ffiv x"ulrru wo Bm{ wrr
(d) Mention four basic data types used inC language.

DlQtt {E EcI-{ er$f< E-rH{

following mathematical
expressions 

:

tc--{-g.fu arftEomqq{s c qffi?qm,flER
SRT S

a+b(tt) * l*lstn0

(n Evaluate C
a = a + b / c -':il::;o? o,wheno=5, 6=7, c=2.
o=S, 6=2, c=2 <<fC< C q&.{f&r
A = a+ b/ c - ao%c + 2 *a< 

{ryI${ s_{l I

3 (Sem-6/CBCS)MAT 
RE tl2/c 20

c glqrs g<a-e-

$$r

Convert the
forms into C

@(e)

(c) Mention tu1t}1." of numeric constantswith examples. Write the equivalent expressions of the

following

sqs fiffio{< qTgqI qffi ft"il g

0 7P+=10

(it , mo/o =lO

Mention the use of 'comma(')

in C language, using a

examPle.

U"Eg ffiq"R C s1{F5 'comma(')

operator'< <K{t{< R{c{ ts-mat mtt

5x3= 15

operator'

suitable

Contd.

3. Answer ang three Parts:

ffiffitem<vwfi$ s

3 (Sem-6/CBCS)MAT RE i/2/G 2l

(a) Write the general form of 'scanf['

function in C' Explain with examples'

'scanf$'Tt$-'r< qt{<"t <"fttl C sl{Is fi{l'

qa Enffi.t Iq'N <il"m s<t r

kt)



Determine the or.rfnrr+ ,-^,
B rrom"il il;":::!"t values <jr a and
A=s , 

*'ng exPressions in c:
B =7;
4=A+Bi
B=A-B;
A=A-B;
Write a program in C to revers.e a two_digit number.

.r--q-s fr$f c vGqrbqT{{ 
"Rf A qts B<wEt$ rF fif{ ql :

A=S;
B=T;
4=A+Bi
B=A-B;
A=A-B;

({rr qrc-C< ,ffts ,

',-rTrv 
qBf qrdr #T 

<h s5q6 oR<tc c

Explain with
staiement ;;;'._ex.amples, the .if ,

C. 
_ _-.q nested if, statement in

c 9lTls ,if, R{G_w+ .nested if, 6U6wfE{.t{ h-ru <j.f.r,r wt,

3 (Sem-6/CBCS, 
MAT RE 1/2/c 22

(b)
(d) Write a C program that will read the

value of x and evaluate the function

A@l:x2+2x-lo if O<x<1o

= lrl

3 (Sem-6/CBCS)MAT RE 1/2/G 23

,qbt c etm{ fr=[ fr cr x { ${ "rE

a@)= x2 +2x-lo lft o <x< 1o

lrl <fr x < o

:e-qaiFm {l;I T{IIT{ Ofr< r

Write a C program to sort a set of
n numbers in ascending order.

n ri<llK ebt catFs \flrEfA @xs w?rdE ebt

c ercdn ft?ll r

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.

qq{ q-dQ 4ts Gl {b Ti< ffi-tf, qBI c
ercdn frqt frtBr "ilq?m ffil 'RsK &s-s
qc{w qrc &ffif qDRirqt< Bs<s q?.d|6

T$F{ 6qlrf€-{ qk I

ifx<0

(e)

ff)

(c)

Contd.



(g) What is r

J,H.#:ili :: 
jrf#,.ffi "I,, #. tl,":

mention ;il- "t 'twodimer

values 
".Jo: 

tt"v;;[';J:,X**?
$1frry-q' 

) accessed in 4n arraYffifr-#wffi
mr.?s *iT*." fG*"_ 

r,rq{Emri?s qEEr mr qg * #u *,(h).{riteaCp
.j l gi'*;:'S,:ffi ,T,3;:X 

the ractoriar

Hm#H,#"*;;',#R*R<?q

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' gfg (ssnlinue' &C< <KqT< fr ft t
eQ(ttfi1&<Sffiffisi n{otrE qbr c ercd{

frqr r qrcB"ltc<rc{t fr<t r sqs q(ql n qbt

ffiRs q("rl 6fr 'rfimt sR-dE qbt c erca{

fr{r
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 ax2 +bx+ c =O
for all possible combinations of a, b, c'

ebr Eq'r5.t< {qxs 'switch' R{e< 4{Frol

{"rcu <I"Iil $-{I I a, b, c4 {srEI {gl-<l'

qqfrcr{-{ <rK qbt frqs afr-qq

ax2 +bx+c=o { {E RDlR-df,'!tst c
er(dn fr'"tl

Write a C Program to find the mean,

variance, standard deviation and the

smallest number of given n numbers'

3 (Sem-6/CBCSIMAT RE 1/2/c 25 Contd.

(b)

4.
flwer :?s three parts :tqmtdr /CfiFI s{< EBR fr; ;

10x3=30

(a) Write the general forand., ".:t?t;T x,j,fr:+ l,:,,,{iil:' i".?i
prosrall to nna;;:,H,i:*ff,.,jni :='.t;-'j+(1+ z.tr.:':. (' +2 + 3+ .- *n)

P*#-H'"#{Pfr* qr* *a
Rrrg rscor#,*,'#";m

,5=l+(l+Z) +(1 + 2+3)*...1 (1+Z+3+. ..+N)
3 (Sem-6/CBCSIMAT 

RE t/2lc 24

(c)

(d)



efhE n q(?X.K ?M.,,b#*t,
(e) Using examples

structures are ,j]I]i" how looping
ol
#-?: 

*t ""il;#tg 
to read or write

a ;[H ""rflH'ffi 
T'ffi'H3 ;?#:;

-.,R;-.*".il;:ffi;
BR<tqqR< urlq mc+
?az-rr 31161 $-{rl n***w"rQrBnwq<

.^ _T*_****.#HJLffi#(f) Distinguish betweerl forn ^r ^_-

""a "EIr;; ;:y:.: formar arguments
prodfi"?:.":il1i,'"1-t: *i,r, .' li,ipr.
flUmber an,1 ^-^ 

--"'HrJulg One intel
w.i,ftl *;";;;.tPIlIn$ one inteser

outal ",,c ptoJ#o'tro8 point numblr'

to"Jl P' ;;;:;'"t'"''* runction to
)) or two j;;;;:;"?".Hon,.divisor

<Br t{ni<n w.+ qBf ffir ,rq6 ri<D, eq E_{<<tc{qil T{-q EraT EF, ;
,"[$ .ach,,, *]l -"rrn 

l:rmal argumepl5,

,*,,rrX-*.THT$'ffi
",T?E TI$_{ <r-sqr.{ 

"d *A, ; ;;,#I
3 (Sem-6/CBcs) 

MAT RE 1/2/c 26

(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 gcaas ebtetiuq c<Erafs cEF.fi sttf {fl \flar

,calling program' {llS 6$CfS 'ca11' tr56{ ?

<i<qr<-oftc-q qietRs s-{t Ttis-{ 'int type' 9[<F
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H What is mcant by recursive function or

recursion ? What are the uses of

recursivc functions ? Write a C

program, using rccursive function' to

comPut e x", ftlr given values of x' n'
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