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Answer the Quest ions from any o ne OptJon . 

OPTION - A 

( Real Analysis ) 
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Time : Three hours 

OPTION-B 
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Pull Marks : 80 

Time : Three hours 

The figures in the margin indicate 

Ju ll marks for the questions. 

Answer either in English or in Assamese. 
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OPTION - A 

( Real .Analusu 
Paper ~ ~· I 

. . 1AT-·RC - 40 16/ MAT-HG 
Ans.,r u, -4016 

e fo /lo\\'Jn ~ ~ - g questions . 
- " l."41 .... ~ ~ · • 

fa} • 
Define clo sed set 
~ . 
~}f~gi ~ 

fb/ I 

Write th e mfimu m of I.he 
1

1 
1 set 

• 1 .. ; : n E N} 
<I .. 1 

;;- :nEN : 
~ ' ) 'i~ ~ ~~ 
When · JS a 

-!'Ji >i".,.c;__ ser ca// 
'~'= ed b 

Id/ ~ o Wri te ··-•~ 1./7 ~ Un ded 
and a SlJ b . ~ ~ abov 

closed Set of R e, ~ e ? 
R ... ~- 1vJi · ~ -:;ii IC}i . '<. ~ P 

~ ~ IS 
•1 -:/% ~ - both 0 ~;,,,... Pen 

1~"'~ 

~~ 
'( 

(g) 

2 

w n te ,he Botiano·\\" e 1e rstras~ the•>r< rn 

ior sequ e n c e ~ ="' ·. 6 ~ 71>• " "'"'~-:;, "".,_" 

(JJ o e11ne c ::iu c h ~ s eq u e n c e . 

AnS"' c:>r the fo1\0'-' ,ng quesuon s 

s!;;~ ~ ;;e, ,::-;;r 

3 



3. 

(b) Give a n example to s how that the 
intersection of infinite collection of open 
set is not open. 

(c) 

l!l°Ul ~~ ~ C\T1'<3m l<l ~ ~~~ ~ 
>R~ (Oli'I "161 '11& >ii~ ~ 1 I 

I 
Show that I - diverges. n 

(d) Show that the sequence ((- 1)") 
diverges. 

~m e<1 ( (- 1 )" ) ~-p1,~d,1 ~~ , 

(e) Define uniform continuity of a real 
function . 

Answer any Jou r : 

fiJc~1z.1, ffR m ~ ~ 
S x4=20 

(a) Show that a2 > 0 fo r O "I" a E R. Also 
show n > 0 for n f: N . 

~tsm ClJ a2 > o "l!'G o :1- a E R . ~ ~~! 
81 n> 0 1:l"!i n E N . 

31Seu. - 41C8lSi MAT I-IG/f1C/G 4 

(b) H ab > 0, then show that 

(i) a > O and b > 0 

Or 

(ii) a < O and b < 0 
~ rti~l\'<~1 C<1 ~ ab > 0, {.'-:J l\:1~1 v , i.-

(i) a> O ~ b >O 

Or 

(ii) a < 0 ~?li b < 0 

that ( ~'€ill\ Ql) (c) ShoW 

(a) \I a I - I b l ~ \a - ~ 
(b) \a - b\~\a\+\~ , a,bER 

th t ( ~'8~ (l.l) 
(d) show a 

(a) \a~ == \a\\~ 
2 2 a bER 

(b) \a\ == a ' ' 
sequ ences 

1 ) be three 
Let (a ),(bn) ,fn N (e) n <: b ~ Cn,.. n E . 

t_hat On - II 
such how that 

, ::: lirTl Cn == I ' 
5 

If ltrTl On 

b - 1' liT71 n - cuntd. 

5 



4. 

I,·. , ,, 

(an), ( b,,) i5/'ri1,,- ( e 11 ) ft5frru1 '51"-j_~ <lie 

an '5 bn '5 en .i,, n E N . 

<1fit lim a ,, = lim c" = I , ~'6?/ C<J lirn b _ 
,, - I 

(/} I f f and g ar e continuous func• : 
A h uons O 

' s ow that f + g is a lso c . 
on A. onunuou 

A ~ ,~(;~ Jf,~, f '5fP1; g fjT,1 ~ .• 

~ ~1/3"?11 C<! f + g 16 ~ ~ I 

An swer the following . 
que s tions 

~~~<Ri g 
lO x4==40 

(a) Sh ow tha t every non em -

number s tha t h Ply se t of real 
as an uppe b 

a s upremum in R. r ound h i3.s 

~ ~,'1/JPJ ~ ~, 

s~ !)/1"7= :;,G, ~ '5f"'?J ~~™r.<lM~ ~ 
"H.'I' ""J l <7/ ~ cy <fRT( I 

Or/ [5fo/ift 
Le t S be 
. , a n oncm pt s . 

is /;ou nded · I y Ubse t o t R w hich 

s u. I cl'.)ove . f f a E' R 
P O 

-~ s) == a , Prove tha t 
+sup s 

1P/f ~"'I s - . 
,!Jr,/ '5r>Nlr ~ 

'714 n - · ;• \E"fo 9ff~ 
' !,! , ("tr:J r.,~1 '"" R ~ @9 ~ ,~Ri I 

,.<, SU'P ( 
a + s) == a + s up S 

h 

(b) 

(c) 

ce of real 
Show that a monotone sequen 

·f d only if it 
numbers is convergent 1 an 

is bounded. 

01~\G~ C<l ~~ ~~~ <.!j1,f <.Q~ '51-iJJ?).j 

\51R,>ii~ ~'<! ~ ~ ~ ~ ~ ~ I 

Or I~ 

Show that a bounded seque nce of real 

numbers h a s a convergent subseque n ce. 

~ '{3~ C<T ~~ ~~~ _<.!l1'1 ~ '51-:J.JJ->).l<l <.Ql,j 

'-5'KS>il~ ~~ ~ I 

Let a seque n ce <Xn> b e d e fin e d as 

X i = l, x n + l = ¼(2x,, + 3), n ~ l. 

3 
Show th a t lim x,, = 2 · 

~ ~c'I <.Q1,J ~ <x,,> \!JG1 \!l firm ~~ "J'f~~ 

<lR1l ~ g 

_ 1 x 1 = ~ (2x + 3 ), n ~ l 
Xt - , 11 ~ 4 

n 

(}f~?fl (.<l /im x ,, 
3 

2 

.l (Sem - 4/CBCSi MAT HG / RC / G 7 Co n td. 



(ci/ 

Or / ~ 

::- Ill) \ \ ltl 'll lh 
' e- s e- q u e- n ct> 

< e,, :, i1 

tt'! l \ .t"11?~11 1 where e ( 1 1 )" 
" = + - ¥fl 

" c N 

' ! '( 
' ·"" I - - , ... TI E N 

, n 

D1 s ni ss co nve rge n c e f 
0 the s · e- n es • 1 , _ 

- r. , . . n · 

·' , , _ . 
. - ,,, (~ ~ 

~ ~r~ 

Or / ~ 

::-:1i, 11 1hn 1 

J:,. c-ovcrp,~1ll _ 

---­
H 

OPTION-B 

( Numerical Analysis) 

Pa pe r : MAT- HG-40 26 

Answer the fo llowin g que stio ns : 

~~~~~~ : 

J x IO= IO 

(a) E xpress t h e fo ll o win g s y s te m o f 

equation in m atrix form : 

~ m ~ ~ ~ '1 ~~ ~'iip 

~ ~ ~ : 

(b) Write d o wn N e w t on ' s 

inte r po la u on formula . 

(c} 1<:va lua te t\log ..x 

6 log x H91l <l><ll 1 

) 1Srm- 4/CIKSJ MAT HG/ RC/G 9 

b ac kwa rd 
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/1 // : :1. ,r.- flw l,11·111ul11 for Sim 3 
pson's -th 

8 

\.\lhc 11 is Newton 's d . .d 
)VJ ed d 'r·r 

lonnuln used ? 
1 Jerence 

~~~~ 
~?JP ~~~ 

(/) Wh.::it i s the 
numerical defi . . 

" nition of 

J /(x )dx ? 
(/ 

I, 

f /(xJdx 
<! ~I,~ ,t,~ ~ I 

WI II,, I/ ' r 
" ,orrr, J 

' u a o f 1st der· . 
-" 1, r, ,, 11 _ 1va t1ve a t 

in '<' cq 1 ua ly spaced . r . p oint. 
' I I ')•11 r ,:_,f,11,1 >1• 1•, 

'•11'1 ,, I 11 .. •·I ~Pl•,t, ~"f'3 2[~ 

'} 'lrJ, / fvl" /1 / 

I.!' I 
,, /1 1 / ' J ,,, 

2 . 

(h) State Euler's formula for diffe ren tial 

equation. 

(i) What is the disadvanta ge of Taylor 

series method in di ffe rential e quation . 

~ ~~ ~ ~ (.~q') ~ 

~~f<ri? 

{j) Wha l is the (n + 1 )th order diffe rence of 

the nt h degree polynomial ? 

n~ ~ ~91-f <lTM<f (n + l )~ ~ ~ ~ 

~'<!? 

Answer the following questio ns 2 x 5= 10 

(a) Prove that 

(1 + 6 ){1 - v ) = 1 

3 ISrm- 4/CBCSJ MAT HG/ RC/G 1 1 Contd. 



(b} Express /(,,) 
f,icwriH I 11 o t L1lid 11 . 

-1-' 2 
1 .lx ] () l!lf o 

(( \) . 2 .>.. 1 .1 \ ·' J .1 ,\ 

>,~ 7.-.."'\", ®~\:I ~ ,W'1 ,:.<.jf I 

/, '/ l'nr 1s 1r u c t n d ivided tl,ff,, rc 11 ,..<. 
' Ln hlc• 

fnim 1h, · fP llow 111K d11 1a : 

I! -~-:. f.•l.'l 1;!}f.:1¢~.~~ 'l>f-11 l!J ~l•l f.1101~,~ !./ ,~
11 .:-;-~""' ., \ .... .. ~, . 

\ 

_If 

J _{( 1: ) - -
X 

l l ? 3 

· 21 15 12 .1 

then fi n d J (a , b) . 

I f (x) - -
x ' 

1...r1ven that Uo - 2 . u, • 1, u2 4 

F nd \ 1
1-41 

l2 

J . An tl W<'r any four q,w :-. Li<,n ~ 
folluwi11 g : 

frorTI !li e 
) -" 'l /4 () 

(a ) Sri lvc by (; ;1u ~.<; ,Jord;JJ1 m ,· thod 

,;rr©"--&r {,1~1•1 ?f~f-!l t:"'I ,r;, 1111,1 ~ 1 ~ 

2x - 3y + 4z -= 13 

3x + 4 y • Sz 40 

{b) Obla in th <" missi n g valu es of the- La b le 
given be low · 

\!loi1'G ~J1 ~ ,~-.i-1~ ~-M 2,1, 91~ <1,41 •· 

,\ 

J(x) 
'.2 3 

8 

(c) Evail in le · 

-ll•~ f.~,fo <1-11 

l t~m ~,mes, M~1 IK,/IK/ ( 1 1.1 

4 

64 
5 6 

2 16 

7 
34 ·1 

8 

"J l 2 

C ontd 



(/) 

{e) 

{d) Eva lua te y = e 2
' for x = 0 .05 using the 

fol lowing ta ble : 

1!' '-11,!; fr"m ~~ 9Rj X = 0. 05 ~ '5 

y=eh~~~~g 

0 00 0 JO 

I 00 l .22 14 
0.20 0 .30 0 .40 

149 18 1.822 1 2 .255 

From the following table of values of x 

dy 
and y , fmd - for x= 1 05 

dx · · 

Estimat th e e first t 
whose second erm of the series 

and subsequ 
8 3 0 ent from are 

' ' ' -1 , 0 

J !Srm - 4 ·cs .. 
LSI MAT HG /RC/G 

14 

4. A r. quest1·ons from th e nswer any Jour 
following : 1 Ox4=40 

~ fiizq5,z,n otroJt ~ ~ ~ ~ 
1 

(a) State a nd prove Simpson's 3 rd rule. 

Using this rule, find 

I 2 

f X dx. 
1 + x 3 

0 

I 2 

~I ~ ffl f ] X 3 dx ~ ~ R"m ~ I 
0 + X 

(b) Solve the equation by Gauss - Siedal 
m ethod of iteration . 

20x + y - 22 = 1 7 

3x + 20y - z = - 18 

2x - 3y + 20z = 25 

5'f115iS'i - tw.'5 c'j .., .:;i-~--r-,i f"e .,,p,~,re ~ ~ ~ \!) ~ 

~~l~(ft<Alg 

20x + y - 22 = 1 7 

3x + 20y - z = - 18 

2x - 3y + 20z = 2 5 

3 jSrm-4/CBCSI MAT HG /RC /G 15 Cnn..rd . 



fc) (1) 

{iz) 

Find the piecewise 

interpolating polynomial 

do ta given below : 

linear 
for the 

5 

~ ~f-1 ~'1 piecewise linear 

inlcrpolation polynomial ~'(3~ ~ 

x O l 2 3 

y O 1 0 - 1 

Find rhe inverse of the matrix 

1
3 - 1 -21 

A = 1 -1 2 

1 2 -1 

using Gauss-Jordan method. 5 

Gauss-Jordan ~ ~ <f>R 

(d) If the function fix) takes the vaJues 

J(xo) = Yo,f(xo +A)= Y1 ····••f(x + ru) = Yn 

when x = x0 , x = x0 + A. ...... x = x0 + nA. 

respectively then obtain the general 

quadrature formula. 

J 1&:n - 4,CBCSi MAT HG/RC/G 16 

~ ~ti ~-,.,;; /1 x) <'I ~"':<!~ 1'~ --;: 

f (xo)-= y0 ,f(x0 
- ;) = Y,-f(x - rv.) = y,, 

<l'\°5 X -l'- · . x - x - rv 
- ''\J , X = Xo - / . . · · · · · - {' · 

~ <l'i~9R: <f. lP., (quadratu re- ) -:.J:'.-:i ' 

'W-,(i~ I 

(e) Solve by Euler's meth od t.he fo!lowmg 

differensive equation ar x = 0. 1 ::oiT't"Ct 

to four decimal places 

(f) 

dy y - X 
-=--
dx y +x 

with one initial co n dition ytO) = l 

'¢1~'71'1 ~ ~ ~c,'!- :;o:H ~ -t..( <:-:­

~'ftt1 X = 0 . 1 ~'\~ ~QJ' ~ tli;:;:­

}l1TT~ <f.<11 <J\5 y(O) = 1 

{i) From the fo llowing table find _ th e 

number of students who obrnme~ 

less than 45 marks : :, 

Marks 
30- 40 40- 50 50- 60 oO 70 ,O- ~J 

3- , l 

No of stude-nts 
31 42 5 1 :, ·' 

'!)C,\!) ~ <R1 ~"¾~ ~ 45 ~ 

~~ C~ ~~~I~ ~ m f.{91: ~ ' 

30-40 -W- 50 50-ou ol)- 70 - ,)- ~,, 

' CBCS) MAT HG /RC / G 
31Sero- 1 / 

17 



1
,,) A I hird degree p o ly n o m ial p ( .1 pd sscs t~rou ~h (0 , - 1) , ( 1, J ), (2, l l , (.1 . - 2). Fin d i t s va lue at x =] .2 · 

5 
-!ll>1 f}, ~jf}icr ~91'1 <ffM p(x), (0,-1 ), 
( l, l J, (2, J ), (3, - 2 ) ~ ";J~ m;; 

x = 1 .2 ~ p (x ) ~ ~ ~ 5<111 
l; (11 A cu rve p as s e s th rnu g h th e p o int s (0, 2 ), ( 1, 3 ), (2, 1 2 ), (5, 14 7 ). Fin d rh c slope of th e cu rve a t x = 2. 

5 
~ .!lITT <fS> (0 , 2), ( l , 3), (2, 12 ), 
(5 , 14 7 ) ~ ~l (.\ST C<l <rm C'!>C'~ .q..!), r.G l"1 

X = 2 ~ ~"f\5( ~cfu ~ I 
oil Find . th e minimum valu es of the ~unc twn Y = fi x ) from th e foll o" ing a ta: 

5 

X Q 1 2 5 
f (x ) 2 3 12 147 

!- r.-t -!i ~ <! <fRff '-'~ ~ y =fix ) ~ 
~~ ~'TT) <Rt ~ 

X 0 1 2 5 
J (x ) 2 3 12 147 

(flC',J MAT 1/f,JR( / 1' l H 

■ 

(h) (i) Calcu late the vo luc 
01 

th ret' :,,lgn 1f 1L --" t. • 

3 1Scm-

correct up to .. · ntenil h t -. figure~ t o k ing si.,., 1 

~) trapezmdal rule ~ ~ cc; ~~'?;.!:~ ~? :: ~ 
~ 1~ dx ~ f!.,~ '11'~ ~ .. ~c, ~ U 1 + X 

~'TTJ~I 
(ii) Find 010t1 - ~(1 - b~ h -cf ~l - d.x' I 

4 

610 0 - ax)\1 - bx2 ~t - cx 3 
~1 -- d \. . I -1 

~ f;1'TI1 ~ I 

4,coCSl Mi\T HG /RC/ G 
10 
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