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MAT-504

Differential Geometry and Tensors

Time Allowed : Three Hours

Maximum Marks : 60

Note : This paper is of sixty (60) marks divided into three (03)
sections. Learners are required to attempt the questions
contained in these sections according to the detailed
instructions given therein.

Section - A / @S-
(Long answer type Questions) /( S 3T a1l W9 )

Note : Section 'A’' contains four (04) long-answer-type questions
of fifteen (15) marks each. Learners are required to answer
any two (02) questions only. (2x15=30)

AT : IE WYI-UF WIS (60) 3iehi a1 T = 4 (03) Wt W fawnfem

21 forenfyfat st 37 @t ® fau o farga fdoil & erER &
Ul Rl T T B

1. For the curve x = 2abt
y=a’logt, z=b’t?
(a® +2b%t%)
2abt

show that P=c=
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T x =2abt, y=a’log t z=b’t?> & fau fag FifQ
(@ +2b%F)
2abt

Find the envelope of the surface /x + my + nz = p where a* 2 +
b*m*+2np =0

e X+ my+nz=p & o0 STIY I10 HIGW STafh a2+ b?
m?+ 2np =0

Derive the general differential equations of geodcsic on the

P=oc=

surface 7 =7(u,v).

A& 7 =7 (u,v) R T GHE 3aehal GHi0 e |

04
Show that 8x: is not a tensor even through Ap is a convariant

tensor of rank 1.
0A,

f?,@nsﬁés
X

] HR

T TR Tl T TafF A TH Hifer= TR &

Section - B / @8-@
(Short answer type Questions) (T STRI T W9T)

Note : Section 'B' contains eight (08) short-answer-type questions

of five (5) marks each. Learners are required to answer

any four (04) questions only. (4x5=20)

T @' ¥ 35 (08) Y IR At Wy fIw o, v e
& forw it i Praifa & | Rvanfet #t 3 @ S =
TS H ST E |

Prove that (95 &ifs@)

g’ gt dg, =—dg’

613/479/350 2



Note :

What is null geodesic ?

T SATead F=T ¢ ?

Prove that equation of osculating plane is [R —7,7,7] =0
foag =ifST o strerdiife Tada 1 9 [R —7,7,7]=0
2

Define right conoid.
o YR i gRefid i |

Compute E, F, G, H for the surface x=u, y=v, z=u?— v?

q@ x=u,y=v,z=u'—v* & fau E, F, G H, &1 9
IREANEI

Prove that (T9g =IfST)

HN x N, = MF. — LF,

Find conjugute family for “he curve Pdu + Qdv =10
Pdu+ Qdv & fau #H-we Hieh Fm wifey |

.. _
Prove that Kg :E Sin

1
Where p = T

fog wifsiw Kg= Lsin®
P

Section - C / @8-

(Objective type Questions) / ( TS TIT)

Section 'C' contains ten (10) objective-type questions of
one (01) mark each. All the questions of this section are
compulsory. (10x1=10)
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10.

[ ~x* eanl (10) SRS wos fou 7o €, wees woA &
fow e 3t fruifa & 1 3@ T & @t wvw sifer ¥

Indicate whether the following one true or false :

. ghim = T Prafafas o £ o1 o/

2
8: =0
bh=1xh
1
p=—
O
bf\_ ;'Xﬁ
| F'xrl |
3 A=A

Number of independent variable in a symmetric tensor Ajj
(n—1
2

where 1, j varies from 1 to n are »

Tafhf W Aij ® fau @ o= # g e MU

2
RS =—R%

R?, =1

div A’ = A
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