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BA. (Third Year) (SPECIAL) EXAMINATION, August 2021
(SECOND CHANCE)

MATHEMATICS
Paper- I & III (A, B, C, D, E)

LINEAR ALGEBRA AND NUMERICAL ANALYSIS / REAL. AND
COMPLEX ANALYSIS / STATISTICAL METHODS / DISCRETE
MATHEMATICS / MECHANICS | MATHEMATICAL 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%

AS- U 7 TE § A B 99 @Uel § ¥ HIE Ueh @US Hifey)
Section A and B are compulsory. Attempt any one Section from Remaining
Sections.
WUe-3 / (Section-A) (Linear Algebra and Numerical Analysis)
1. fag =ifsT fa sraftes Tom gufie # 9feer o 9o p esha: was 201 afg 3R Sad
af% [ B) = oI 13/16

Prove that in an inner product space the vectors o and 3 are linearly dependent

if and only if \(a, B)\ =l [B]-

2. Hiche fafy st SAfHEIRAr shi S 1A hifsiT | 13/17
Find the rate of convergence of Secant method.
3. TiteH faedr fafy § frefafed gl i ga Sife 14/17

10x +y + 22 = 13,

3x + 10y + 2 = 14,

2x + 3y + 10z = 15.
Solve by Gauss-elimination method :

10x +y + 22 = 13,

3x + 10y + =2 = 14,

2x + 3y + 10z = 15.

P.T.O.
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WUs-d / (Section-B) (Real And Complex Analysis)

g IfST foh e wafe H§ s faga Tien faga 9= gl ¢ | 13/16
Show that every open sphere is open set in a metric space.
fog =ifse ff dgd e gufte =1 99d ST9=a4 T&d gl ¢ | 13/17

Show that closed subset of a compact metric space is compact.
39 HIfegd SUALor sl A1d hiferg i forgad 0, 1 3R oo &l HAW: 1, 7 3R -1 #
gfafataa e 51 14/17

Find Mobius transformation which maps the point 0, 1 and « into 1,7 and -1

respectively.
Wues-U / (Section-C) (Statistical Methods)
=1 e =t mifereRt 9@ SIS 13/16
Ll SR

0-10 22

10-20 38

20-30 46

30-40 35

40-50 20
Find median of the following distribution :

Class Frequency

0-10 22

10-20 38

20-30 46

30-40 35

40-50 20

e foaeh =1 o fye 7 39T SIa1 ® | Somdl &1 T8 & JaRn e 2 13/17
A coin is tossed untill the head appears. What 1s the expectation of the number

of tosses ?

fog =ifvT f Fife Team=r o : 14/17
62d’

Show that coefficient of rank co-relation :
63d>
n(nz — l)'

r=1-

r=1-
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@Ug-3g / (Section-D) (Discrete Mathematics)

fag =ifee for afs =9 A § R & ol @4 € df R 99==9 A § ©&
Ioadl = Bl 13/16
Prove that if R is an equivalence relation in the set A, then R™! is an equivalence
relation in the set A.

3IMA: HH Y i ALY AAT S ==l &1 H1E ol (class of sets) B a9 fag
T fh T=ad T<avM (set inclusion) ¢ TH=99 S W UH 9: HY T=-Y
(partial order relation) 2l 13/17

Explain partial order relation. Let S be any class of sets. Prove that the relation

of set inclusion C 1s a partial order relation on S.

WA M@ (simple graph) &1 aRefia HifSw iR g9z & 7 3l afed & @@

s _ N\ N . -1
U H SR I g8d9 G&Al n(nz ) 2t 2l 14/17

Define simple graph and show that the maximum number of edges in a simple

, , n(n - 1)
graph n vertices 1s >

@Uue-4T /[ (Section-E) (Mechanics)
TTTAPRQ R g Mfed e F ueli # wg Fd A & +y = 1,
y—x =1,y = 2. 37 UROTH HRATE I 1@ & THHI &1 Ia1 TRl 13/16
Three forces P, Q, R act along the sides of the triangle formed by the lines
x +y=1,y—x =1,y = 2. Find the equation of the line of action of their

resultant.

= feafa 1 a1 T & feru fop e Y x;f Il JU Sl N SUNME NS

m n

foTe wa o1 e @ et § (X, Y, Z, L, M, N). 13/17

x—f y-g z-h
[ m n
null line for the system of forces (X, Y, Z, L, M, N).

Teh VI Tk I 7 = 2a cos O & T1Y 30 T I Fardl ¢ o ol & i STkt X ghem

To find the condition that the straight line may be a

d*e :
WW%?:—ZCOSBBZ Hiferd wHifsT | 14/17
P.T.O.
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A particle moves along a circle » = 2a cos 0 1n such a way that its acceleration

towards the origin is always zero. Prove that :

2
d—? =—2c0s00”.
dt
@Us-T / (Section-F) (Mathematical Modelling)
Arsd
aN _ VN(I _ 5)
dt k
& ek feaxar =1 fagetoor s |
Conduct linear stability analysis of model
anN _ rN(l _ E)
dt k
frefafea fafas Atew
u,,  =ru(l-u),
Sl > 0 o1 Warek feeran =1 fergetson sifsw |
Conduct linear stability analysis of the following discrete model
u,,  =ru(l-u)
Where » > 0.
frfefed Atea

. u,, , =uexp[r(l-u,_)]
SRl > 0 % ek feeran =1 fagerson sifs
Discuss linear stability analysis of the following model :
u,, , =uexp[r(l-u,_)]

Where » > 0.

Wus-d / (Section-G) (Financial Mathematics)
Sifed ¥ Td U H =R Hl IHABT |
Explain difference between Risk Speculation and Gambling.

2
6,7505‘W6§%Wﬂ@3ﬁﬂﬂmmaﬁml

13/16

13/17

14/17

13/16

13/17

2
Find the Compound Interest on Rs. 6,750 for 3 years at 6 3 % per annum rate

of interest.
gfayfd wa faf=sm Sifed i aradr &1 o Sy |

Explain calculation of security and portfolio risk and return.
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