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Part A (5x2= 10 marks)
Answer AL L questions

Define with example: Function of classC*.
Define with example: Regular curve.
Define tangent vector field.

Define curvature of a curve.

Define asimple surface.

ok~ 0N PRF

Part B (5x5= 25 marks)
Answer AL L the questions

6a. Isthecurve (t*,t?,2t +5) regular? Justify your answer.

OR
6b. Defineright circular helix and find the arc length of the same.

7a.  Define reparametrization of a curve. If g:[c,d]—[a,b] is a reparametrization of a curve
segment a :[a,b] - R® then prove that the length of a isequal tothelengthof b =a-g.

OR
/b Is the curve a (t)=(cost, cost,sint) regular? If so then find the equation of tangent line
at=P.
4

8a. Show that the length of the curve a (t):(2a(sin*1t+t 1—t2), 2at2,4at) between the points

t=t, tot=t, is 4av2(t, - t,).
OR
(1es) (1-9)2
1+s)2 (1-s)2 s
8b. ShO that = y v —
W a(s) 3 3 '

isaunit speed curve and compute its Frenet — Serret

appartus.

9a. Show that a(s) :%(cosl S,sV1-s°,1- sz,o) is a unit speed curve and compute its Frenet —

Serret appartus.
OR

9b.  Find the arc length of the curvea (t) = (acost,asint,attana ) .
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10a

OR
10b

11a

OR
11b.

12a

OR
12b.

13a

OR
13b.

14a

OR
14b.

15a

OR
15b.

|dentify the curve x°+ y2 —8x—4y-16=0 and find the curvature of the same.

State and prove Frenet-Serret theorem

Part C (5x7= 35 marks)
Answer ALL the questions

If x:u—R® is asimple surface and f:v—u is a co-ordinate transformation such that
y=xo f then prove that

i) The tangent plane to the simple surface x at P = x(f(a,b)) is equa to the tangent plane to
the ssimple surfacey at P = y(a,b).

i) The norma to the surface x a P is same as the normal to the surface y a P except
possibly it may have the opposite sign.

Prove that: The set of all tangent vectorsto asimple surface x:u— R® at P is avector space.

Let a(s) be aunit speed curve whose image lies on a sphere of radius r and centre m then

show thatk #0. Also if t #0 then a -m=-rN-r'sb and r’=r2+(r's)’ (where r =%

ands:tl

).

Let f:X >R’ beasimple surfface and f:v—u is a co-ordinate transformation then prove
that y=Xo f:v— R® isaso asimple surface.

Let x:u— R® be asimple surface then prove that

)% :Lijn+zk:rijk)(l<

ii) For any unit speed curve g(S)=x(g'().9%(S)), kn=2_L;; (gi )I(gi ) e

oo

. : 2 . 00 00
Prove in the usual notations: G; =EZ " i, B _ %
2< ou’ ou o

Define tangent space and normal space. Prove in the usual notations the relation
k= k2+k?
Show that aunit speed curve isahelix iff thereisaconstant csuchthat t =ck .

Define Monge patch and compute the first fundamental forms for the same. Also obtain the
matrix (g; ).

Define Monge patch and compute the coefficients of second fundamental form and
Christoffel symbolsfor the same.
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