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B.Sc. (Third Year) (SPECIAL) EXAMINATION, August 2021

(SECOND CHANCE)

MATHEMATICS
Paper— LI, IIT (A, B, C, D, E, F, G)

LINEAR ALGEBRA AND NUMERICAL ANALYSIS/REAL AND
COMPLEXANALYSIS/STATISTICS METHODS/DISCRETE
MATHEMATICS/MECHANICS/MATHEMATICS MODELLING/
FINANCIAL MATHEMATICS
Time : Three Hours

Maximum Marks : 40 + 40 + 40 = 120 (For Regular Students) Minimum Pass Marks : 33%

Maximum Marks : 50 + 50 + 50 = 150 (For Private Students) Minimum Pass Marks : 33%

AL- TUS 7 AT F fard &)1 9 WUSI H ¥ hIT Teh WUS ol I 1T
Section A & B are Compulsory. Attempt any one Section from remaining
sections.

WUS-3AH (Section-A) (Linear Algebra and Numerical Analysis)
1. =uied fe afk W, @ W, sfew wafie V(F) & afw stamfe @ @t W, AW,
V(F) =1 gfser Iugdfie gmm| 13/16
Show that if W, and W, are the intersection of any fwo subspaces of a vector

space V(F) then W, n W, is also a subspace of V(F).

2 2 1
2. e A=|1 3 1| & Afcnefoes gaii &l 7 HifeC T 97 Afqenafoms
1 2 2
afeet Fra wifs) 13/17
Find the eigen values and corresponding eigen vector of the matrix :
2 2 1
A=|1 3 1
1 2 2

P.T.O.
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Mg faea fafu 9 fr=fafed gdftwm w1 ga ST . 14/17
Solve the following equations by Gauss elimination method :
10x +y + 22 =13
3x + 10y + 2 =14
2x + 3y + 10z = 15.
Wue-d (Section-B) (Real And Complex Analysis)
HHIf: [a, b] — R T ias wed ¢ | 7@ fig ®ifSe fa £ e R[a, b] 3 3R saa afe
YIF € > 0% T3 [q, b] 1 T faus= P 39 YR foemm € 1% - 13/16
UR/H-L(E <s.
Letf: [a, b] &> R be a bounded function on [a, b] then prove that f € R[a, b]
if and only if for every € > 0 there exists a partition P of [a, b] such that :

URE ) -LE)) <e.
=1 TR el & STTETRAT i fae=mT s 13/17
jx"_l e ¥ dx.
0

Discuss the convergence of

jxn_l e " dx.

0
et fof g farg e f(2) = || xy | SR 721 &, S 34 forg w refi-dmm
FHIRTUT TS Bt ¢ | 14/17
Show that the function f(z)= \/W is not analytic at the origin, although

the Cauchy-Riemann equations are satisfied at that point.
WUeS-H (Section-C) (Statistics methods)
fe@mse o 1 ®ife & fgug s o1 4o fog & ufa: kat sl fe1 | e 2 .

k
THES pi (p+q)".
r ap

31d: fgue sie 1 TEXU <l WIH 1A hifg | 13/16
Show that the £th moment about the origin of the Binomial distribution of
degree n is given by :

w = p2 k(p+q)"-
&)

dp

Hence evaluate the variance of the Binomial distribution.



10.

11.

12.

13.
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fog wifSTe fo Wroia o1 ge-Haiw Tois w1 AF -1 X +1 = war gl 13/17

Prove that Karl Pearson correlation coefficient lies between —1 and +1.

A<, = 0.80,7; = —0.40,7,, = —0.56 T SAIH T&-T TONF 7|, 3, 7139, 73 1

3R g Hg-HaY Uk R, A hiforg | 14/17

Itr,, = 0.80,7r; = -0.40,7,; = -0.56, then find partial correlation coefficients

123 71320 131 and multiple correlation coefficient R, ..

WUg-<g (Section-D) (Discrete Mathematics)

IS JHER €9 H R ST 13/16

Express in conjunctive normal form :

f, )= y+x-y-2'+x-y -z2+x -y -2t+1).

IR TS T TH Gl TerE IRY qe $EH e |t SHe g4 i Fd wite
13/17

Draw a complete graph of four vertices and find all spanning trees in this

graph.

frafafead el oeg ¥ fefia ser@ () @it 14/17
(0 1 1 0]
1 01 1
1 1 01
011 0]

Draw the graphs represented by the following adjacency matrix :

S = = O
—_— = OO =
_— O = =
S = = O

@Ueg-9 (Section-E) (Mechanics)
femmey o fordt s frem =t 31 Tensti # =R fodt stifauee &1 S @ 2,
578 <1 @ W & S 991 gE Q1 gE R 1 S WErd 2 | 13/16

Show that among the null lines of any system of forces four are generators of

any Hyperboloid, two belonging to one system of generations and two of the
other systems.

P.T.O.
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( 4 )Y—449/Y—450/Y—451/Y—452/Y—453/Y—454/Y—455 A)

Teh 01 Tocd & SA=aiid Ueh AUt Arem fSrgent STl mk (37) & SR §, § afdst

Y o IO W A F Ffer fohan S €1 fa @ i 13/17

A particle 1s projected under gravity and resistance equal to mk (velocity)

with a velocity # at an angle a to the horizon to find the motion.

g2 ! IRGRAT T el Tl U o1 HewH q91 =LAad o e 30 31k 29.2 foet. 9fd

ThUS & IUh! H&T i Scch-5dl AT HITT | 14/17

The greatest and least velocities of a certain planet with orbit round of the

Sun are 30 and 29.2 kilometer per second. Find the eccentricity of the orbit.
WUg-T (Section-F) (Mathematics Modelling)

frefefied =1 aagmsy - 13/16

(i) & gfg wa a9 (Decay) Hised |

(i) fHdE T |

Explain the following :

(1) Linear Growth and Decay Models.

(11) Geometrical Problems.

v

ared 13/17
1 _bP
— =N(a-bP)
d—P = PN -d
dt - (C - )

% Ty faged &t Was ferar &1 favewo wife | 5= a, b, ¢, d g TS 3R

g

Conduct linear stability analysis of equilibrium point of model :
dN
dr
dp
dr

where a, b, ¢, d are positive constants.

gifgeRal fagra § ifordia Atefan w1 aiwifia wifew) 14/17

Explain Mathematical Modelling in probability theory.
@Ue-d (Section-G) (Financial Mathematics)

= N(a - bP)

= P(cN - d)

forii® ere i Yepfd W &l w1 =i whifs) 13/16
Explain nature and scope of Financial Management in detail.

A=A I Fee § FAqE I TUET H GHAEY 13/17
Explain measurement of returns under uncertainty situations.

wifem wd 1fivea o =R &t fad=mn sifs) 14/17

Discuss difference between Risk and Uncertainty.
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