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Problem 1. 5.1.1

Solution:
Let ¢ be the angle between N and U.
and kg = Ko(T X N) - U = ko( N x U) - T. (Triple Product prop)
Then:
k() + K2 =[ka(N - U)] + [ka(N x U) - TP
=[ka cos(9)]* + [15a| N||U] sin(¢) - T]*
—ia(cos?() + sin?(9))

2

=K.

Problem 2. 5.1.2

Solution:

The path for torus is X (u,v) = ((R + rcosu) cosv, (R + rcosu)sinv, rsinu), and with u = g, we have

a(t) = (Rcost, Rsint,r)

o' (t) = (—Rsint, Rcost,0)
a"(t) = (—Rcost,—Rsint,0)
o/ () x o (t) = (0,0, R?).
e (1) x (0] _ 1
a(t) x a
— = — 1
I{O( |O{/|3 R’ ( )

and N = (—cost,—sint,0).
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Hence
X, =(—rsinucosv, —rsinusin v, r cosu),
X, =(—(R + rcosu)sinv, (R + rcosu)cosv,0),
Xy x X, =—7r(R+rcosu)(cosucosv,cosusinv,sinu).
Xy x X
And U = m = —(cosucos v, cosusinv, sinu), = U, = (0,0, —1).

Thus U - (”(t) x &/(t)) = (0,0,—1) - (0,0, —R?) = R? and

U-(a"(t) x o/(t)) _ R

0 x l1=60=0
cosf = S _

Ulla”(t) x o'(t)]  R? ’

1
and kK, = Kqcos0 = Ko = =
/
And by def, torus is a surface of revolution, and x, = h\/%
SO Kp = ﬂ, and when u = z, ke =0= k(o) = 0.
—rsinu 2

Th 21 1 k(o) =0

us, Kg = 25, Kg = P (o) =0.

And we have k(o/)? + K7 = K,

Problem 3. 5.1.3

Solution:

Since f(s) = a(s) + p(s)Uo, then §'(s) = o'(s) + p'(s)Us, B"(s) = (s) + p"(s)Vo.

By p(0) =0, /(0) = 0,p"(0) = —k,. We have,

So
o =" - T)T+ (o - UxTUXT+ (-U)-U
=0T + kiU X T+ kq - U.
by |&/(0) = 1| = o' L.

So
Q" =kKyUXT)+ kq-U.

And
B"(s) = a"(s) + p"(s)Vo.

with g(u) = rsinu, h(u) = R+ rcosu.
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then

B"(0) =, (0)(U x T)(0) + kU + p"(0)Us
—k,(0)(U x TY(0) + kaUs — kalUp
—,(0)(U x T)(0).

B(0) = o'(0) + p(0)Up = ' (0) = T(0).

By 4(0) = T(0), 8(0) = U x T(0), |3'(0)] = 1,
and §/(0)LB"(0) = ['(0) x B"(0)] = [8(0)] - [B"(0)] = 1 - s, 0)].

Therefore,

kp(0) = 18°(0) x B7(0)| = [(Kg)a)l-



