
L-_

This  question paper contains 3 printed pages]

Roll  No,.

S. No. ofQuestionpaper  :   8060

Unique Paper  Code

Name. .of the Paper

Name of the Corse

Semester

Duration  :  3  Hours

:   235sO10024

:   DSE  6-(iv)  :  Geometry .of Curves` and  Surfaces

`:   B.Sc.  (Honors)  Mathematics
(

:   VIII

Maximum Marks :  90

(Write  yovir  Roll  No.  on  the  lop  i,mmediateky  on  recei,pt  Of this  quesfron  paper.)

Attempt all sir (6)  questions by  doing  any froo  parts from each  question.

AZ.Z  questions  carry e.qual marks.

Notations used are standard.

1.     (a)    Show that the curve #  = a  cosh £, y  = dr  sinh  f becomes the hyperbok

#2 - 'y2 =  1  and then determine its  curvature.

(a)   Hove that  curvature of a curve p(s) is identically 0 if and .only if p(s)
~.     isaline.

(.i)    Define the terms .vertex of a plane curve land rotation index of a closed

curve.  Give an e'xample of a plane curve p(s) with rotation index 0 and

a plane curve j5(s) with rotation index`4. Is it posrfule to gradrally deform

p(s) to  j5(s) ? Justify your answer.
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2.      (a)    Assume that the curvature rof a space ourve p(s) is everywher`e positive.

Then .show that the torsion is zero everywhbre if and only if p(s) lies. on
•a  plane.                                                                                                                               `.

(a)    Find the  curvature  and torsion  of the hehix

ac  =  a icds, t, y  --  a  sin t, z  = \bt  (a  >  Oh.

(c)    Define the terin total, curvature of a closed' space curve.. Derive the total
curvature.formula  for  a  spaqe  curve  g(£)  (a  <  £  < a),  where  f  is  any

parameter (not necessarily the length palam.eter).

3..     (a)    F6r each of the following surfaces, write the name Of the surface and its
I

equation  in. carte`sian  form  :

(i:)    .x. -- a(u .+  v), y  -- b(u ~ v), z+ -- 4uv.i

(zf,   # -a(=), y = a.(=,, z = c(=).

(a)   Hove that a surface is a plane if its second fundamental form |1 vanishes
'

everywhere.

(c"indtheunbilicpointsofapempsoid#+#+Z=1(a>P>c>0).

4.      {a)    For .RIght helicoid # = z4 cos zJ, y = zc sin I;, z = flu), determine which part

of the sphere is covered by Gauss' spherical map.

I           (a)    Define  the  exterior, ,differentiation  cZ  for  0-form,1-form  and  2-form.

Also, prove that                        ,

ddo  =  0

when  © `is  of degree  0.
I
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•(a)    Derive  the  second  structure .equation  of the  surface  for  Exterior

Diffe.rential Forms

czzu2i  =  Kel  ^ 02,  K =  b]]b22  - bi2b2i.

5.      (cB)    Hove that  every geodesic ,Of a  sphere is  a  great  circle.

(a)    Determine  the  connection  form  zu2[  and  the  cur{rature  K  wheh  a
Riemannian metric is  given by

d;ndu + Gdvdv

with respect to the parallel coordinate system.

(c)    Let .C  :  z4 =  0 .be -a geodesic in the construction .of the geodesi.c parallel
Coordinate systqu and g =  Jd  in the Rieinanrian `metric dzcofz4 + Gdz;dzF.
Prove  `that gz,.(0,  \U)  =  0.

6.     (a[)    State  Gauss-Bonnet  Theorem.  Verify  it  for  a  sphere` with  parametric
equations.

#=¢cOsz4cO§z;,      y=¢cOsz4sinu,         z=c!sini;.

(a)    Prove that  :

TKo1' ^ e2 +  ffagcis = £z, -2ft                 `
A                              aA                    i=|

when  A  is  a  quadrilateral  an`d  Zi,  Z2,  Z3,  Z4  are  the  angles  at  its`

vertices.

(c)    Suppose that A Riemarmian metric is defined ch a rectangular domain

in they (z4, u) - plane and ,its Gaussian curvature is `negrtive or zero. Prove
'that  two  geodesics  can  never  intersect  at  two  points  such  that  they

\

together  enclo.se  a .Simply cormected  domain..
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