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B.A. (Third Year) EXAMINATION, (Suppl./Second Chance) Sept.-2021
MATHEMATICS
Paper-1, 1 & III-A, B, C, D, E
LINEAR ALGEBRA AND NUMERICAL ANALYSIS/REAL AND
COMPLEX ANALYSIS/A-STATISTICAL METHODS/B-DISCRETE
MATHEMATICS/C-MECHANICS/D-MATHEMATICAL MODELLING/

E-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%
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Section A and B are compulsory. Attempt any one Section from remaining
Sections.

@ug ( 37) (Linear Algebra and Numerical Analysis)
1. fog wifsa for fodt afce wufe V(F) &t f&=i g1 Suawftesii &1 waftss «ff V(F) &1
ERELICARIE 13/16

Prove that the intersection of any o subspaces of a vector space V(F) is also
a subspace of V(F).

2. fag #I3 for vds n-farda fge wafe V(F), Vi (F) & qoaerd aidt 81 13/17
Prove that every n-dimensional vector space V(F) is isomorphic to Vi (F).

3. ot saueE e V(F) # fodi @ ofcwii o, p & el fag wifsa s 14/17
(o, Bl <[ loc| | [IB]]

In an inner product space V(F), for any wo vectors o, § prove that

(o B)[<[la] | [IBI]

@ug (&) (Real and Complex Analysis)
4. wrem | yoe feran qen fag 31 13/16
State and prove mean value theorem.
5. T e @ STER & S & | 13/17
Test the convergence of Gamma function.
6. fag & o ufida Geeti o1 aq=ga w1 goia: T2 | 14/17

Show that set of rational number is not order complete.
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Tusg (¥) (A-Statistical Methods)

7. fr=fafea se &1 sgas I Hi— 13/16
i 0-7 7-14 14-21 | 21-28 | 28-35 | 35-42 | 42-49
aEERda | 19 25 36 72 51 43 28
Find mode of following distribution—

Class 0-7 7-14 14-21 | 21-28 | 28-35 | 35-42 | 42-49
Frequency | 19 25 36 72 51 43 28
8. AT x AR y T = & a9 fag A fh— 13/17
E (xy) = E(x) E)
If x and y are independent variable then show that—
E (xy) = E(x) E()
9. EFET ST hl HILH 991 TH A1 A | 14/17
Find mean and variance of Poisson distribution.
@ug (g) (B-Discrete Mathematics)
10. T gefta weri i foasHa 39 €9 (disjunctive normal form) # fafed—
13/16
(1) flenZ) =xy"+x7 +x.y
(1) fxnZ) = (xy' + x.2) + x'
Express the following functions into disjunctive normal form—
1) fenZ) =xy' +x.7Z +xy
(i) flxnZ) = (x.y' +x.72) + x'

11. fog wifsd f N W “fawfsa &ear & o1 99 T oRa: 9 T sl 13/17
Prove that the relation of divisibility is a partial order relation on N.

12. U sera | foaom = & 2 (fawe 3fie) dea 99 we # 2 8 | fag &ifsd |

14/17
Prove that the vertices of odd degree (odd vertices) in a graph is always even.
@ug (T) (C-Mechanics)

13. =g Tifad &L foh R IRR & fafi= fagell T w fomm | & & 9t Jell i T
YOI =l Tehed oIt A1 Teh SIS oh! A o ST el B 13/16
Prove that a system of forces acting in one plane at different points of a rigid
body can be reduced to single face, or a couple.

14, 5 fer o et o et e L =282 g e

fordl wep 1w W@ Bl gt o1 (X, Y, Z, L, M, N). 13/17
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x—f _y-g z-h
m n

To find the condition that the straight line

null line for the system of forces (X, Y, Z, L., M, N).

may be a

T9Tid & foF S.H.M. STt 9t ¢ 3R difae T 8 &5 9 g x R 37 o B 2 114/17

v¥T% = 41* (a*— x?).

Show that in a S.H.M. of amplitude a and period I] the velocity v at a distance

x from the centre 1s given by the relation
v¥T% = 4% (a*— x?).

@ug (T) (D-Mathematical Modelling)

dN
Hed E:rNaﬁ‘l‘F@mmwﬁaﬁwaﬁi‘am
Conduct linear stability analysis of the model P rN.
dx 3
g —=y-x
a °
dy 3
—=-x-3
dt Y

& it fog (0,0) o e feaxar 1 fagersor & |

Conduct linear stability analysis of critical point (0,0) for the system

dr >

dy 3
—=-x-3
dt Y

Al dieel died H ford ST arell gayd staerond fafed |

Write down the assumption taken in the Lotka-Volterra model.
@usg () (E-Financial Mathematics)

Sifem 22 Td I H <R h! THeEd |

Explain difference between Risk speculation and Gambling.

Torforr 3R Taq ashadi gradl sl THeEd |

Explain discrete case as well as continuous compounding case.

S9! hl ST ST I VAT Sl e THEH fafy 9 THeEd |

Explain Newton Raphson method to calculate Internal rate of return.
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