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U.G. 5th Semester Examination 2021
MATHEMATICS (Honours)
Paper : DSE-2
(CBCS)
Full Marks: - 32 Time - 2 Hours

The figures 71 the margin indicate full marks
Notations and symbols have thair usua! meaings,

DSE-1A
[Differential Geometry]
Group-A
(4 Marks)
L Answer amy four queshions 4xi=3

@ Hif=L2 - D=2

() Given .4’ are functions of (vF, ¥ ®) Where 43 15 an imvariant If 5, be 2
covanant vector what1s.4', justfy

(¢} Desctibe Reemanmian space.

(d) Difine binormal of 3 space curve.

(¢) Parametmze the umtarele ©+)° =1

(f] Wite the cannorcal geodesic equanion.

(2} What is the curvature of 3 umt circle




b
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Group - B
(10 Marks)
Answer am e questions 2=3=10
Calculate tanzent vector (T), principal normal vector (), Binormal (B) of the curve :

e(7)=fcoshz sinhi, 7).

Calculate any two churtoffel symbols for the space carve T\ V| =(4T0sV. 4503 1)

Show that covanent denvamve of g _a&d & iszero,

: : . - [n=1
Show that in 5, 3 symmeinc covariant tenson of order two has at mos is ks
different componeiis.
Group - C
(18 Marks)
Answer any fwe guestions 2=9=18

(2] What are the symmetne and skevwe-svmmetne tensor Show that anv tensor of
typ (2, 2) 15 the sum of 3 ssTimeine and an skew-symmieing tensor 353

(b) Show that A, ; the covanant denvative of 2 covanant tensor is a tenser of fype
(0, 2). 3

Siate and prove sermet-Frenet formula 5

(a) Deduee the squation of Geodesic.

L

(6) Ifthe mstric is given by &7 =57 A6 [ 23(@CT + 4| & | —6d0aC + 4 e

Evaluate - (1) g and (n) g¥ 4




DSE-2B
[Fluid Mechanics]

Full Marks - 32 “Time : 2 Hours
The figures in the margi indicare full marks.
Notations and simbols have their wsual memiings:
Group - A
(4 Marks)
1. Answer any four quesnons: del=1

(3) Explan theterms Pacfect flmnd and pressure at 2 pomt m a fhud

(b) Prove that_ the pressure at any pownt withits liqwd 15 siven by 2 = g
(c) What are the difference between Lasranman and Fulenan method?
(d) State Pascal's law

() Dizscus steady and unsieady Sow with example.

2(4-31)
[ 7. =constarg)

(f) Testwhether the mohon specifisd by § = =

15 3 possible motion for an moompressible fhud

(z) Stawe Rewnolds transport theorem

Group-B

(18 Aarks)
Aniwer any i GUEsTens | 2x5=10

A fine tube bent in the form of an ellipse 15 hald wath 1= plane vermcal and s filled vath 2
ligquids whose densrties are g, p., p; taken mn order round the elliptic twhe Ir,,
AT ¥ be the densities of the pomts of separation from enher focus, Prove thar

[l

rip—p)=u(e—a)+—nlp—p)=0. 5




uy
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A Semi-circnlar area 15 completely immersed m water with s plans verucal. so thatthe
extrenity 4 of its boundine dizmeter 15 1n the surface and the diameter makes with the
surface an angle « Prove that of £ be the C.P and & the angle betwveen 4F and the

L ~_ dmeldtanc 5
crameter, TanlE= 16+157tne =

Obain the fimdamental squanen in the fom grad 2= [ F for 2 flmd m equilibrum under s

condimon of equilibrmm s F Curd 5 =0,

Define the eguation of comtrmnty: Oblam an expression for contmurty-squanon for a three
dimensional steadv incompressible flow

L

Group- C
(18 Marks)

Aniwet anyv g qeeshions 2=6=18

(2) Show that the pressure at 2 point in 2 fluid m equilibrium s the same 11 every
direction. 4

(b) Show that the pressure at 2 small depth = below the surface of 2 spher= of water

attracted 1o the center of the sphere with a force producing an acceleration % ara

distance r approxmately “—PE[:"”%‘ |, where 2 15 the radms of the sphere and ¢
the attraction of unit mass at the sintace of the sphere. 5

{a) Show that the depth of thie centre of pressure of a plane area ivmersed m a2 liguid 1=
greater than the depth of ns centre of gravity 1

(B) Show that the forees representad by
F—plfegmed | YoulFf +=+ ) Z=ulf ++v ) will keep 2 mass of
Liqued -ar resy, if the densiry I_;. from the plane x + ¥+ =z =0, and the

| distattce )

curves of stual pressure and denaty wall be arcles

i




{z) Foranmcompressible lnd g ={—wi wx,0) (w=constant), discuss the mature of
the flow

(b)  Prove thatthe acceleranon of 2 fwd pamcle & Pis siven by




DSE-2C
[Portfolio Optimization]

Full Marks - 32 “Time : 2 Hours
The figuwres i the mavgin indicate full marks.
Notations ang symbels have fhwir usuai meanings
Group - A
(4 Marks)
1. Answer any four queshions : 1=4=4

b

L

{(a) What is investment Risk?
(b) What 1s Ex-post retum and Fx-ann returm?
(e} What do vou mean by numinmim vanance portfolio?

(d) If 2 porifolio contams 30 secunmes, determune the total mformation required
under Markowitz Model

() Whatis B of secunity?
(£) What t5 Secunty market line (SMNL)?

(g) What 15 Sharpe’s nsk Index?

Grﬂ-up-B
(10 Marks)
Answer amy e questions 2=3=10
Deprve the portfolio temum and portfolio nige of 2 secunmes.
I returm of Two assets ane perfectly conrelated then deterining the shape of efficient fromtier

Wate the difference between CML (Capital Market Ling) and SML (Security Markst
Line}

Dizcnss Jensen’s performance meassure for Portfolios.
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Group- C
(18 Marks)

AnSyer am we questions | 2=8=18

How do vou selact the best combuianion of secuntes m portfiolio for 1k mmmmization”
Whiat 15 Dversehication™ What 15 systemane and unsystematic nske?

Dhsciss Eugene Fama’s Portdfoho Decompestion.







