W-429/W-430/W-431(A,B,C,D.E)
B.Sc. (Third Year) Examination, March/April-2020

MATHEMATICS
Paper-1 & 11

Linear Algebra and Numerical Analysis / Real and Complex Analysis

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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[l geAT & IR SR

Attempt all questions.

@us-3 / Section-A
e FEfE V(F) & 1o 1Rad SuHzad W &I V &1 Ud SUFAT gH & oIy araeaed vd uate
ufcerd gl a,be Faal o, p e W = ao+bBe W. 13/16
Necessary and sufficient condition for a non-empty subset W of a vector space V(F) to
be a vector subspaceisa,be Fand o, B € W= ao+be W.

Rig I o uep n-faefiy Afier =l V(F), V (F) A qeaer! &l &l 13/17
Prove that every n-dimensional vector space V(F) is isomorphic to V _(F).
IR o FEfE § dieft-wart smfiet & due ey @ g sl 14/17

State and prove Cauchy-Schwarz inequality in an inner product space.
gus-gq / Section-B

S JHY @ we foral aur 99 g awll 13/16
State and prove Schwarz’s theorem.

FRE ~A<x<7Z H Ber f(x)=e " b o HRAR Svft ST BT 13/17
Find the Fourier series of the function f(x)=e " inthe interval —z < x< 7.

Rig a1 b gl quft § ude dleft srgpd uReg g &l 14/17

Prove that every Cauchy sequence in a metric space is bounded.

@us-4 / Section-C
fadt v UuR &I g1 HIfAUI
Attempt any one paper.
Statistics Methods (Paper-A)
a) it 12,22, 32, . .n2 % foru gred, vRRor g 991 foae sid ol
Calculate mean, variance and standard deviation for the series 12, 22, 32, ...n%. 13/16
b) W & T 4 & URA: U deT & YT IR Ml —1.5, 17, -30 iR 108 &I 7rey & uRa:
3Tl ST hIfvT|
The first four moments of a distribution about the value 4 of the variable are —1.5, 17,
—30 and 108. Find the moments about the mean.

a) A, 60% a1 B, 75% dMcll H G Sl 21 U & a2 Bl dg § fhan wferd A o
d Wb gAY @l faig R A gl 13/17

A speaks the truth in 60% and B in 75% of the cases. In what percentage of cases are
they likely to contradict each other in stating the same fact?

b) 3 qufa: FHMART gl & e | WTH 8 | 3Afep Ui @l TRiIehd S Rl

Determine the probability of throwing more than 8 with 3 perfectly symmetrical dice.
a) fe@aen & fgug sied (¢ + p)' & forg 14/17
Show that for the binomial distribution (g + p)"
du,

lLliH-l C][f’lrﬂrl
STl L, mwéﬁtrﬁa rdm 3epl 81 1 . 1y 3R, ST R

Where W, is the rf b moment about the mean. Hence obtain W,, uyand w,.
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12]
b) Ife X, 3R X, Wi §e & g T Agltsd R &l AR m Td m, A I Ui
g A X, + X, WET g Bl Argietsed a) gl SRl URiel m, + m, &1
If X, and X, be two independent random variables having Poisson distribution with

parameters m, and m, respectively, then prove that the sum X, + X, is a random
variable having Poisson distribution with parameter m, + m,.

Discrete Mathematics (Paper-B)
9elld Bet f(x,y.2)=x-2+[ y+(y' +2)(x"+x-2’) | 1 URT I FAT G Aefipd BT

Draw a circuit for the Boolean function f(x.y,z)=x-z+[ y-(y'+z)-(x'+x-2')] and
replace it by a simpler one. 13/16

Rig PR b Tigpfaien sl & Tgead N R ‘v’ i dey onfs o S g1 13/17

Prove that the relation of divisibility is a partial order relation on a set of natural number N.

fg PR 5 anerg d {Qwy faft & ofisl & Jwar gvem g9 &<t 2 14/17

Prove that the vertices of odd degree in a graph is always even.

Mechanics (Paper-C) ‘
3P, 7P 3T 5P 9 2T U FA1gsT ABC &t o yormaii AB, BC d@ei CA o e fom &l 81 STl

ABC FH{3ETg Bt 81 gch GRUE & GRHTT foem e g9 <t foam X o e ien’ur ST Shifor|

Forces equal to 3P, 7P and 5P act along the sides AB, BC and CA respectively of an equilateral
triangle ABC. Find the magnitude direction and line of action of the resultant. 13/16

Gl 9T P a2 Q el TRt X3l y=0,z=0TMx=0, z = ¢ W FI1 #=d § 79 39 g1 g
& ST A BRI

Two forces P and Q act along the lines y = 0, z = 0; x = 0, z = ¢ respectively. Find the
dyname of system. 13/17

U Ul P, O & uRd 3reR Ui o1 A FHH Pifvis At @b r = a QR THT &Rl 21 STl

O, et &1 ga & P & Bsar wd srguver @Rl S hifo|

A point P describe with a constant angular velocity about O, the equiangular spiral r=a

e?, O being the pole of the spiral. Obtain the radial and transverse accelerations of P.
14/17

Mathematics Modelling (Paper-D)

. dN o
HieeT E:f (N) & amy g & R (RRAT o e SR Sl f(N), N a1 3iRae oo g
dN |

Conduct linear stability analysis of equilibrium point of model o f(N)
Where f (N) is non-linear function of N. 13/16
IBEID] %=x(2x+5}’—7) %=y(x+y_2)
& Zpifciep fargatl bl Weep U Pl fageror BRI | 13/17
Conduct linear stability analysis of critical point of system.

%zx(2x+5y—7) %z)‘(x+y—2)
Uch Ul Ueh FHcel H Ueh <aRUT il FHeel § Had Ueb fAfed fawg 1 ok fQF 2, & sl aifd
R & Td U Pl 3fdche] FHIPRUI I I 14/17

A particle moves in a plane with an acceleration which is always directed to a fixed point
in the plane then find differential equation of path.

Financial Mathematics (Paper-E)

o Heem & Uit T &3 1 quid DifoRT| 13/16
Explain nature and scope of Financial Management in detail.

aiffdht va SHB UBRI HT gui Hiforr| Explain annuities and its kind. 13/17
gravcHe Pl aIol & &R Fabrell e 100 . & YRS Y & o’ dede veM g @il &
3 60 ®. D gl gt gl 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 the first two periods.
—— R fo—



