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Q.1

Answer the following : (Any seven out é

f ten, each of 02 marks) 14

1. Let R = R® gefined by * (t) = (t,9(t),0), where R = R be a differentiable finction. Show

that, * is a regular curve and find the equation of tangent line.

-
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2. Reparametrize the curve “(“)=(a“?f§?ha-?inu,€u), where @ b,c ER 3y 0<u<nm by

N
I~

u -
t=tan(3) <

i

x (8) = (t-'z- o).

3. Find the arc length ofa curve

1
4. What is curvature of a unit speed curve? Prove that, the curvature of a circle with radius 7 & =

5. What does the following mean? ;.’_;;
8>

a. Osculating plane ri:x__gf
b. Normmlplne M~
c. Rectifying plane =

6. With a relevant example, define the following;
Openset and Simple surface ®

7. Let X:R* >R gefired by X(u'2%) = ('), (*)u'v?) i sinpke? Describe your response in

detail



8 2 = x2 + K2, where notations are being usual,
g. Prove tha

XY — Plane. Prove that, for non-zero curvature (

y . k(s) £0
9. Let oC(S)beaC"curVBm ) ) thevahhs

7=0),
oftorsion is must be zer0 ( )

10 x{r,s) = (T, s, V1—1r% —52) and ¥(&) = (sint, 0, COSt) fhen
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; beirig.tdual.

find %@ and *=, where notations are %\g
P
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Q.2 Answer the following : ( Any two out of three, each of 07 marks)
1 Show that, the right circular helix is a regular curve. Also find the equation of tangent line,
2

10. Consider the upper hemisphere

Let @ (ab) = R®pe 3 regular curve and  9:(64) = (@,b) pe 4 reparametrization in which set

» Q4
= @24, Show that,if o = 8(%), théfangent vector field 7 of @ at %o and the tangent vector

(&)
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Show that, the arc length of the curve X (&) = (2a(sin" ¢ ++v1 - t2), 2at*, 4at) between the

B

field S of B at % satisfy S=+T.

points E=t 4o t=1, i 4aVI(t,—1,)

Q.5

Q3 Answer the followi

1 ng:(1&2Bothare§%x

o
1) Demonstrate thats compulsory, each of 07 marks)

nNecessary and giif
curva K= 3
ture 0 at al]

fficient condition for a curve to be straight line is that the
the points of th

ecurve.
& ‘%gv

2) LEt S (S) e B(s
b a 1
unit Speed Curve, ShOVV that Vs and }C(S) * O’ the set {1 (S), N(S); ( )}

i
S an orthonormal set,



OR

Answer the following : (1 & 2 Both are compulsory, each of 07 marks) 4
1

(1) State Frenet - Serret appartus of the unit speed curve. Show that the curve

x (i) = (r cos(é),r sin G),O)

is a unit speed curve and obtain the Frenet - Serret appartus

for the unit speed curve (1), o

g

iﬂ{»&
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7, %
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s gMA’/f(vt
(2) 1t E={eves-medisan orthonotal set of ™ ~ dimensional inner product space ¥ then
WA

showthat, a. Fisbasisfor Vand b.1f VEV.V = 2lile,vle;

Q.4 Answer the following :

]
1 1. State and prove, the Frenet - Serrettfiéorem.

A g
2. Prove that, the unit speed curve “(-gézxéfith x(s) # Ojs a helix is and only if there is a

14
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constant € suchthat 7 = €¥,

Q.5 Answer the following : (Any two out of four, each of 07 marks) 14
1

. Let 27 R¥pea simple surface¢Show that,
O}

N

-

x;; =Ly n+ Z¥ix, o

gy
(Y

b. For any unit speed curve ¥ () = x(r*():7*(s)) the values of

i = T LYY ang %o 5 = L0+ Ziyvl Y 0 )%,



t 9 be a matrix associated with proper coordinate patch x:u - R3

2. Le defineq by

gy =z x;) 1<ij <2 and elements of inverse of &, denoteq by " Show that
) * d

2
a. L!]' = !2.'1 xe‘

o 21 — __ Y1z _
b, 9 Tl g¥ =g lgl and<i
>
2 _ fu i
5. g lsl, Z,,-ig,kg = 6; ;{\;;
-
-
3 . Y - - .
3. If X:u 2R 53 simple surface angtif *¥ 2 Ujs a co-ordinate transformation then shoy
Q“%@

that, Y=Xefiv 2R 551505 simple surface.

4. State first fundamental form. If ?q;%(“l' ): @) + (®) <1} and coordinate patch is
co
<
@3’

- (uz)z)g"’ Fhen find the first fundamental forms and 19l of .

x(ut,w?) = (b, 12, 1= ()2



