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B.Sc. VI Semester (New / ATKT)
Mathematics Exam. April/May 2016

METRIC SPACES, NUMERICAL ANALYSIS

Maximum Marks : 125

.'[Ime Allowed : Three Hours
Minimum Marks : 42
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Note : All questions are compulsory. Attempt only one part from
question no. 6 and 11.
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Choose the correct answer.
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(@)

Every finite intersection of open sets in a metric space
is always -

(@) - Closed set

(b) Empty set

(¢) Openset

(d)  None of these

e el ¥ -t e ol wer o &7

Which of the following is not a rational number?
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(3) =z & o =il

The union of two compact subsets of a metric space
is -

(@ Closed set

(b)  Openset

(¢) Compact set

(d)  None of these
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Continuous Image of a connected set is
(8) Compact set

(b)  Open sets

(¢) Connected set

(d)  None of these

ufaf(x)=oasw[a,b]armaﬁ@fa‘rf(a)-f(b)%.-
(3) o=« @n

(@) o= aifdrs

(W) e

(%) oorg oft w7elf

It the roots of the equation f(x) = 0 lies in the interval
[a, b] then f(a)+ f(b) is '

(@  Lessthan zero
(b)  Greaterthan zero
(¢) Equaltozero

(d)  None
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e ddal # E & Wel fRAeea o1 aaw o)

In the usual notations, choose the cotrect choice of & -

@ E=1+A
by E=1-A
¢y E=1+V

(d) Noneofthese
fsnfRy AR ¥ RsnfRy vreer w 81 witewor Forr
& fRRor & R s ufdary § -

(5’:!) w<i
(@) w=1
() w R (0,2) W &

(3) oo oft

The necessary condition for convergence of a system
of equation by relaxation method, relaxation parameter
wis -

@ w<i
) w=1
(c) wliesintheinterval (0,2)
(d)  None
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) . dy
Milne's method for the solution of P f(x,y) least

values of y prior to the desired value are

(@ 4 )
) 2 (d)
p(¢) BT A BrT & ~

(3) o

(@) 1

(W) o 3iftep feey 19 &9
(8) 7 @ B &

Value of p(¢) is -
@ o
(b) 1

(¢) Greaterthan zero but less than 1

(d)  Noneofthese
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(6)

If B, = 3 for any frequency distribution then the curve

is -
@
3 (5)
None | (©)

(@)

Normal
L.eptokurtic
PlayKurtic

None of these
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Define Interior point, limit point and boundary point in a metric

311/ OR

e wafee ¥ fga ageay, Woo wger @ wgeaw
wgeE o yRurfa Hifdrg| |

Defirie Open set, Closed set and derived set in a metric

space.
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Q.3.  gdien wHfR ¥ W, AesTaT AERIERT WU U ST | srerat/ OR
gﬁ:ﬁﬁm?ﬁml | HT-gpgr Ry (Y wa) @ AR BN y(0.1) BT A
seaueniel compainess & metrc space. "o} PRt e srftoer & ferg s T

31ea1/ OR y' 4+ xy' +y=0y0)=1,¥(0)=0
Qe Al § qerrpe v, oRTE, WHER U W Given y' + xy' +y =0, y(0)= 1, y'(0) =0, find the value of
wgead o afenfie Fifdm y(0.1) by using Runge-Kutta method of fourth order.

Define separated sets, disconnected sets and connected
sets in a metric space.

Qp. ) afy fasdt ofta af ey anrgessn g foram oy < 9w

Q.4. aammﬂsamwmamw-wanﬁ Ji2 & af ¥ 53 RAaR B B wfdiear s Hidw)
A ! What is the chance that a leap year, selected at random
Evaluate /12 to four places of decimal by using Newton- will contain 53 Sundays? {
Raphson method. sierat/OR

/o | & o et demt & Rig e
Y qieq 27 ges
Rgai B +a)(1-V)=1 ° /78w
faer s @)

Provethat (1 + 4) (1 -V) =1,

3iep 0-10 10-20{ 20-30| 30-40| 40-50

Q5. ey o frw wedteor @ gar it

s gAl M aenr | 5| 8 | 15| 16| 6
By using Choleski decomposition solve the system : ——
4 ' If the arithmetic mean is 27 find the mean deviation of

Xy + 2%y ~ 2%, = 4 metic mean is 2

the following distribution :

2x1 + 10x2+2x3=14 ,
=2y + 2%, + 8X, = 3 Marks 0-10 10-20| 20-30| 30-40| 40-50

No. of students 5 8 15 16 6
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q) Aol WRIRIT gfite w1 wrf gar g7 earen i) (9
What are the various function of central processing 3791/ OR
unit? Explain. )
/ HHT (X, d) G gof gt waf® &1 Amr X & siRe viga
IY4r/ OR . b0 X
Su-aHeERl @1 g waraeft amww {Fol,, 39 WoR §
Peripheral devices, computer & forg @it wgeaquf v )
27 ﬁ*é‘(Fn)—aO,mnawmmWﬂ1Fn¢¢
: n=

Why peripheral devices are important in computer? qUT T W P T

Let (X, d) be a metric space and let {F,}_; be a nested

g) #HAfRwd wisfem aar g7 sequence of non-empty subsets of X such that &(F,)— 0
What is the mathematical modelling? ' o
asn — s, then prove that ﬂ_ Fn # ¢ and contains exactly
3rar /OR . =l
one point.
oneHas gl AT @ B ?

o8, WF (X,d) GAT (Y, o) g wAfdal § G 12 X Y @
v & Y fwad af ok e afd +(G) X N fage @
Safd G Y H fRga 1 Rig At

If (X,d) and (Y, e) are two metric spaces andf: X — Yis a

8 wadig 797,/ Long Answer Type Questions function, then prove that  Is continuous if and only if f ~'(G)
is open in X whenever Gis openiny.

What is the qualitative solution sketching?

Wug — ¥/ Section - C

14 each
31yar/OR
Q7. fig $fn Rl gl wafd § dga Teadl & @ew R BT @ N
¥inig T TS ye Wiga wgvad g gl m“ﬁﬂmmmwﬁzfqﬁm

Prove that in a metric space arbitrary intersection of closed

sets Is cloged. Prove that a metric space is sequentially compact if and

only if it has the Bolzano Weierstrass property.
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QA. per-wrertt Ry & FERr x4 - x - 10 = 0 & I=RIA
(1, 2] & arifae qat Fer P
Using Regula-Falsi method, find the real root of the equation
x*—x =10 = 0 in the interval [1, 2].

1T /OR

Rye ¥ RAIRTE SieR G &1 ST AR ((2), 1(8) SR {(15)
@1 7 e areft & grer S -
X . 4 5 7 0 M 13
f(): 48 100 204 ©00 1210 2028
Using Newton's divided difference formula, find the values of
f(2), 1(8) and f(15) given the following table :
X 4 5 7 0 N 13
f(x): 48 100 204 900 1210 2028

Qe10. Repoffercor Ry & s wefteor e @1 g HIkm
Solve by Triangularization method, the following system :
X+ 5y +2z=14
2x+y+8z2=13
X+ y+4z=17
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31erdr / OR
rad - frrgga I gr y(x) Agda aHteEor

dy——ﬁ(A +y) wigl y(0) =

AT y(1.5) = 4.968 A y(2) T A 37l BT
Using Milne-Simpson method, Find y(2) if y(x) is the solution

2, y(0.5) = 2.636, y(1) = 3.595

dy _1 :
of i = E( X + y) given y(0) =2, y(0.5) =2.636, y(1) = 3.595
and y(1.5) = 4.968.
%) nviepferes EaTal & e, FART SR e fawrer
g PR |

Find the mean, variance and standard deviation of first
nnatural numbers.

314t/ OR
qrT f At wiorar o 25% faeneft afdr § wa
A & 15% faeneff «iRmare § ba @ & ok
10% et wiorr @ Wifrmemea &0 ¥ %er g &

e et yrgewar g Srar g
i) ﬁwﬁ%wﬁaﬁmaﬁﬁmﬁmw%
afe ag viferpere & %ot 72
iy S ifmeg ¥ et @ T e @ @
afd ag afdrer o %ot 87
iy SwRe it arar sitfmeme ¥ b B B
uTfepar aar g2
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In a college 25% students in Mathematics,
15% students in Physics and 10% students in
Mathematics and Physics both are failed. A student
is selected at random :

i) Ifheis failed in Physics, then find the chance of
his failure in Mathematics.

‘ii) If he is failed in Mathematics, then find the chance

of his failure in Physics.

iiy Find the chance of his failure in Mathematics or
Physics.

Rreeq A e 7

How Windows Operating System is different from DOS
Operating System?

AUaT/ OR
IRGRe fearsdw war 87 rger W gud wl
Hged 87

What are the peripheral devices? What are its
importance in computer?

WO P2 B oramer FHIBHROT HY RAGET B TR
7 IR I IS |

How we set the first order differential equation? Explain
with examples.
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CERIARIE Ud SifoTieee uiqate wiger o1 qofa
Hfdg

Describe Exponential and logistic population models.
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