209

IlIll1l|Hll‘llillilllllllHllllllllllllllll

BRAINWARE UNIVERSITY

Term End Examination 2022
Programme - M.St.[MMH)-2019IM.S|:.[MATHI-201!
Course Name - Differential Geometry
Course Code - MSCMC302
{ Semester Il )

Full Marks : 60 Time : 2:30 Hours
[The figure in the margin indicates full marks. Candidates are required to give thelr answers in their own words as far as practicable.]

Group-A

1 {Multiple Choice Type Question) 1x15=15
. Choose the correct alternative from the following :

0] t ' [ -
4" and B' are two vectors of constant magnitudes and undergo parallel displacements along a given curve, then €¥ B
the angle they are inclined is

20 b 7
2
< Constant 9 None of these
M A space curve is called a helix if the tangent at any point of it makes an angle with a fixed direction. Identify the angle.
a) 0 b) T
2
¢ Constant d) None of these :

(i Identify the rectangular Cartesian coordinates of the point whose cylindrical coordinates are

) (LV3.1) b (L2.1)

9 (L3,1) d None of these
™ A rwisted curve (r =0) is a Bertrand curve if and only if its curvature () and torsion (7) are expressed by a linear
equation
2 ax+br=0, b an+br=1,
a.b arenon zeroconstants. ab arenon zeroconstants.
o ax =br. 9 None of these

ab arenon zeroconstants.

(v) Express the first fundamental quadratic form of the surface

(vi)

” aapdu"du" . bl
1( &u'
where a, =) o0 & _[_‘-3_4.”)"}
Y = —_—
- ke auf FALS
a f=12
? gy (¥ - %) Yt
w is called invariant if %’i = (Select the correct option)
&
Voy & b oy &' '
& o ww
c) d)
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None of these

a‘.f
ax’ . ' F
. v identify A'B, 18
(vi) If 4' and B, are a contravariant and a covariant vector respectively, then Y
b) Invariant
3) <p style="text-align: left;"> 0 d?l P?(mc BT tiedh ' ) o
identify their value at this point in

o) <p style="text-align: left;"> 1 H
. X int, then
(i If all the components of a tensor in one coordinate system ar zero ata po

every coordinate system 1s -
nrext-align: left;"> 1

a) Not specific :: ;qpn::lz;thw
c) <p style="text-align: lef;"> 0
(M Tdentify the type of tensor §' P
a) {1.]) b (LO)
9 (12) d) None of these
. then it is said to be (Choose the

™ If two covariant indices of a tensor can be interchanged without altering the tensor,

correct Option)
b) Skew-symmetric

2) Symmetnic d) None of these
c) Constant : iti i
() If two contravariant indices of a tensor can be interchanged without altering the tensor. then i ia said fo be (Choos® the

correct Option)
b) Skew-symmetric

a) S etri
} Constant d) None of these

c) Constant
(xii)

Determine the kronecker delta &', is
b) Skew-symmetric in iandj

d) None of these ]
g acurve C vanishes at all points of C , then choose magnitude of A along

a) Symmetriciniand j
c 1
i) The intrinsic derivative of a vector A4 alon

the curve C is

a) 0 b) Constant
c) Not specific d) None of these
(xiv) A space curve is a straight line if and only if its curvature is (Select the correct option)
a) o b) 1
¢) Any arbitrary constant . d) None of these
™ Serret — Frenet formulae for a space curve are (Select the correct option)
2 1 6/ £)
‘L{' =—— mrd i E
K Os - Sv o
y'=—— and =—THt
. 1o ; K Ss
Vi=—| —+K
r\ Os
9 ! 1 d)
ﬂ’ =.I_6 V== £+KA‘I
K Os r\ Os
Sv* None of these
and — =—nil*
Ss
Group-B
(Short Answer Type Questions) 3x5=15
Illustrate Christoffel symbols vanish identically if and only if g, ;’s are constants. 3)
Show that Christoffel symbol of first kind is'symmetric in first two indices. (3)
Christoffel symbol of second kind is symmetric in second two indices OR : ‘
g 3)
.

(3)
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Illustrate the fundamental metric tensor gij is symmetric.

OR
Determine kronecker delta :5; is a mixed tensor of order two.

Explain [ij, h] = gy, {:}]

OR

Show that the contraction of a tensor of order (2,3) is a tensor of order (1.2).

N Express% = —g¥ {f}] — ghmi)

.3 o OR

D Express ﬁ",,l = 9!}{11-] + Gu {Jl’f]

Group-C
(Long Answer Type Questions)

(3)

(3)

(3)

3)

(3)

5x6=30

7 IfU" = A"+ B!, where A" and B! are two orthogonal unit vectors, illustrate that the square of the length of the vector

Ulis2.

8 Identify that y(t) is a unit-speed curve iff ¢ is the arc-length of y(t) is measured from some point

OR
Let, y(s) be a unit speed curve with curvature k(s) > 0 and torsion (s) # 0V s. Then identify that if y lies on the

dk
T _df as
surface of a sphere, B (—rk:)

* If y(s) is a unit speed plane curve, then illustrate that % = —ks.t

> o

A unit speed plane curve y(s) has the property that its tangent vector t(s) makes a fixed angle 0 with Y(s) vs.

Illustrate that if @ = 0, then y is a part of straight line.

10. . . .
Ilustrate that the number of independent components of the fundamental metric tensor is at most 1‘_‘"2_”‘!

OR

If alupuy = bY ugu; for an arbitrary covariant vector uy, Illustrate that a'/ + o/t = ptJ 4 pJi

" In V, with line element ds? = —(dx)? — (dx?)? — (dx?)2 + c2(dx*)2. Illustrate that the vector

unit vector.

OR
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(5)

(s)

(5)

(s)

(s)

(5)

(s)



ector t(s) makes a fixed angle @ with y(s) Vs,

A unit speed plane curve y(s) has the property that its tangent V!
Ilustrate that if 6 = g then y is a part of circle.

(5)
2 — _(dx")? — (dx?)? - (dx?)? + c2(dx*)?. Justify that the

12.
Let us consider a V, with the line element given by ds

vector (—1.0.0, %) is a null vector in this space.
% lar, justify that Aj = 06 )

If the equality AjA/ = gA' holds for any contravariant vector Al where o is a sca
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