ROIINO. oo,

Y-449/Y-450/Y-451/Y-452/Y-453 /Y- 454/ Y- 455 (S)
B.Sc. (Third Year) EXAMINATION, (Suppl./Second Chance) Sept.-2021

MATHEMATICS
Paper — I, II, III

LINEAR ALGEBRA AND NUMERICAL ANALYSIS/REAL AND
COMPLEXANALYSIS/A-STATISTICS METHODS/B-DISCRETE
MATHEMATICS/C-MECHANICS/D-MATHEMATICS 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)  Mumumum Pass Marks : 33%

qAeE- WU I qu1 9 Afad 21 9y wuel A 9 frdl uw @ue &I g sifsdl
Section A and B are compulsory. Attempt any one Section from remaining
Sections.

@ug ( 37) (Linear Algebra and Numerical Analysis)

1. =wiEd f6 wfew (2, 3, 1), (-1, 4, -2) & (1, 18, —4) =1 wq==a V,(R) # Meaeha:
WA B | 13/16
Show that the set (2, 3, 1), (-1, 4,-2) and (1, 18, —4) is linearly dependent in
V. (R).

2. afg U(F), V(F) & F W afcwr gafie & a f: U — V gomkifar gfafes=or g @
TR 1 31fte U(F) o1 39qHft 8 2 | 13/17
Let U(F) and V(F) be vector space over the field Fand f: U - Vis a
homomorphism then kernel of homomorphism is a subspace of U(F).

3. 3fe sTaupE gafie V(F) ¥ o 31k B < gfeen &1 df fag &ifsd fe— 14/17

Ha+B 1P+ [la=-B*=2]]a|[*+2][B]]?
If oo and B are vectors in an inner product space V(F), then prove that—
[Ta+B 1P+ [la=B[]*=2]lal[*+2][B]]?
@ug (&) (Real and Complex Analysis)
4. T TR & PR & i Sifsa— 13/16

[FBY g,
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Test the convergence of—

J- logx
02 -x
ek gafe # fag wifsa for aRfia s # faga w==ai &1 wafss fagd e 21
13/17

Prove that the intersection of a finite number of open sets 1s open in a metric

space.
7l (X, d) TE (Y, d¥) <1 gl gaftedi g1 91 £: X — Y U 99 9ad e & | afg
{x. } e wafe X & el sisha ¥ A g F1 i {f(x )} g0 qafee Y 3§ s
ITHT T 14/17
Let (X d) and (Y, d*) be two metric spaces. Let f : X — Y be uniformly
continuous function if {x } is Cauchy sequence in X then prove that {f(x )} is
a Cauchy sequence in Y.
@Ug (¥) (A-Statistics Methods)
(a) a, ar; ar’, ... a7~ 1 FHIER (A), TORR WA (G) Td g0cHs A\ (H) 9
hifsa a1 g ifsa foh— 6Y2/8
AH = G?
Find Arithmetic mean (A), Geometric mean (G) and Harmonic mean
(H) for the series a, az; ar*......ar"~" and prove that
AH = G?
(b) 9¥H n UThd &A% Tord AIed, YOX0T IR WA faged 9 &ifsrd | 6%4/8
Find mean, variance and standard deviation of first # natural numbers.
(a) 121 T9F & W & o A 2R B U UM 3V € | 51 Ul 5 Theh ofdl © aet
Sqdr ¥ 1 AfG A el STREY L, 1 STeh! JeATImd 97T & 2 6Y5/8Y%
A and B throw one dice for a prize of Rs. 121 which 1s to be won by a

player who first throws ‘5’. If A has the first throw, what are the chances

of their winning and what are their respective expectations.

(b) TH TGH H g THE AR b Feh g €| ¢ T Tt St ¢ | e f @i w=h

e TSl i g (acfb)%' 614/8Y5

A box contains a white and b black balls; ¢ balls are drawn. Show that the

ca

expectation of the number of white balls drawn is m
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(a) @WWWWW@TWW%@TE%IWW%(i)ZWGﬁ
1 YRl (ii) T 9 3TTaeh FhHerarsil ol WRIehdr (iii) 3 A1 3 | Afte Twhadrsii
EaRIRETIN 7/8Y%

T he mean and variance of a binomial distribution are 4 and 4/3
respectively. Find (i) T he probability of 2 successes (ii) T he probability

of more than two successes (iii) T he probability of 3 or more than three

successes.
(b) WTfaehar F1d shifstd fo 200 & oo 8 2aferess & siferen 5 ool WY 9T 211 sTeifeh
STV =T § o T WS 2% ot € | 7/8%5

Find the probability that at most 5 defective fuses will be found in a box
of 200 fuses if experience shows that 2 per cent of such fuses are defective.
@ug (g) (B-Discrete Mathematics)
7= e & fod T 9g 9y sAEa— 13/16
f=xw' +yuv + (xz +y') (sw' + uv)
Draw a bridge circuit for the following function—
f=xw' +y'uv + (xz +y') (sw' + uv)
T &l N &9 qoifeni o1 T=a4 ¢ | fag IS ff N R gy ‘< 5@l ‘< 1 gafad
A | U HYA: HH T | 13/17
Let N be the set of positive integers. Prove that the relation ‘<’ Where ‘<’ has

its usual meaning, is a partial order relation.

o A fedt % G = (L E), |V| = n dfed 1 39— 278 ¢ a9« fag wifsa fo
(A%, ¥ o, & ¥l o, T & k e % vl 1 Her g ¥ 14/17
Let A be the adjacency matrix of @ graph G = (V, E) with |V| = n then prove

that ( AK) ; 18 the number of paths of length % from v, to v..
@ug (T) (C-Mechanics)

She I 1 hId1 FHIHLO G i | 13/16
Find the Cartesian equation of catenary.
fordlt fe@ T3 we1 T7ehra & h<ilg 3187 1 HHIHRLUT FA1G hifsd | 13/17

"To find the equation of the central axis of any given system of forces.
T A § THM Teh H1 T 559 Td SAT9ES a7 U9 ©R0l 91 difsa | 14/17
To find the radial and transverse velocities and accelerations of a particle

moving in a plane curve.
P.T.O.
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@ug (T) (D-Mathematics Modelling)

f i—?zf(N)ﬁmﬁgﬁWﬁawmﬁaﬁwﬁﬁﬁﬁﬁf(N),Nw

e e ¢ | 13/16
Conduct linear stability analysis of equilibrium point of model
N

Where f(N) is non-linear function of N.
T U Teh gUadl H Ueh @01 Sl 9Hde § 9ed T Hived fag #l e e §, &
3TId TIfd Shidl &, I Y hl 3Teehcl HIHIUT JATd hifsd | 13/17

A particle moves in a plane with an acceleration which 1s always directed to a

fixed point in the plane, then find differential equation of path.
fafaer gfg Aea ae1 waq gfa Aiea &1 aRwIfta wifs qen fafaea gfg Afea ik
gaq gfg Afed # 3R a0 | 14/17

Explain discrete growth model and continuous growth model and explain

difference between discrete growth model and continuous growth model.
@ug () (E-Financial Mathematics)

foita yerem § Sifem 1 9o Hifsd | 13/16
Define Risk in financial management.
feiehT Tal I TehRI Rl 0 HifSd | 13/17

Explain annuities and its kinds.

TAEHS Hi A9 hi <X el afg 100 T93 & YRS PIaH & fad g 999
el & 310 H 60 FIY i araEt B | 14/17
Find the rate of return from an investment that for an initial payment of 100
Rs., yield return of 60 Rs. at the end of each of first two periods.
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