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Instructions :

(1) There are total five questions.

(2) Each question carries equal marks.

(3) All the questions are compulsory.

1 Attempt any seven : 14

(1) Define with example : Functions of class k.

(2) Define with example : Simple surface.

(3) Find the radius and curvature of the circle

22 .332412120xyxy?????

992(4) Is the curve  is regular ?? ()(,25,57)xxxx???

Justify your answer.

(5) Define : Unit speed curve.

(6) Define : The tangent plane and the normal plane.

(7) Define : Normal curvature and Geodesic curvature. Also state

kthe relation between kk,  and .gn

p??(8) Write the  form of the equation of line and find its

curvature.

(9) Is the surface  simple ? Justify your answer.(,,23)xyxy ?

(10)Define : Right circular helix.
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2 Attempt the following : 14

(a) If  is a reparametrization of a curve segmentgcdab:[,][,]?

3 then prove that the length of  is equal to?? :[,]abR ?

the length of . Also derive the relation between??? ?g

their tangent planes.

(b) Is the curve  regular ? If so?()(sin6cos,sin6sin,0)ttttt?

?
t?then find the equation of tangent line to  at .?

6

OR

(a) Find the length of the curve

?? ?? ?122?()2sin1,2,4tatttatat???  between the?? ????

point  to .t?5 t?10

(b) Define the arc length of a curve and prove that the arc length
is one-one function mapping (a,b) onto (c,d) and it is a

reparametrization.

3 Attempt the following : 14

(a) Let  be a unit speed curve whose image lies on a?()s

sphere of radius r and centre m then show that . Alsok ? 0

222if  then  and ?????????mN ' r ????? (')?? 0

1 ?
???? and)(where .

k ?

2? ()(sin,cos,cos)tttt?(b) Is the curve  regular ? If so then

?
t?find the equation of tangent line at .

4

OR

(b) Find the arc length of the curve  and?()(cos,sin,0)trtrt?
reparametrize the curve by its arc length. For the circular

helix , compute FrenetSerret????()(cos,sin,)trsrshs?
1

22 2apparatus (where ? ??rh ).? ?
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4 Attempt the following : 14

5812??
?()cos,sin,cosSSSS???(a) Show that the curve ??

131313??
is a unit speed curve. Also compute its curvature and torsion.

3(b) Let  be a simple surface and fvu: ?fXR: ?

is a co-ordinate transformation then prove that
3yXfvR?? ? :  is also a simple surface.

5 Attempt any two : 14

(a) List the coefficients of first fundamental forms and find the

gvalue of determinant of () for the metricij

2222222dsdrrddrd??? sin???

3(b) For a simple surface  prove thatxuR: ?

kxLnx??? ?ijijijk(i)
k

(ii)For any unit speed curve

2 ij?????()('(),()),()'()'SxSSkL??  and?nij
ij,

?? "kkij ''??kSx??? ??? ()()??? ?gijk .
??kij ,??

121212(c) For the surface  computexuuuufuu(,)(,,(,))?

coefficients of second fundamental form and Christoffel

symbols for the same.

(d) State and prove Frenet  Serret theorem.

___________
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