Math 442
Winter 2019

‘ Midterm Exam

Nave Sobubions

Point totals are indicated in parentheses.

(10) 1. Prove that {(z,y,2) € R®: 2z =0 and z? + 3* < 1} is not a regular surface.
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(10) 2. Leta€eR, a#0,and let f: R?2 — R? be defined by
f(s,t) = (sa, st, (1 — s)t).

Prove that f(R?) is a regular surface and that f : R? — f(R?) is a parametriza-
tion. (Hint: Prove that f is a homeomorphism onto its image by finding f~1.)

14 (éa,s{,(\—s‘)ﬂ = (‘&.‘j.?—\; then 32X ad t"j"':--
Thus -Q—_\ - .c(@\l\ - \Q\l s 1‘“&“ ‘Q] ‘Q'_\.(Y\\‘j)'l\ = (Z', ‘j“z).

‘ tawows, SR ERY) s 2 ko his
Cince &7 1s contiauwous, R - LRY) s i\omaomort, lswm

£ s clearly cwooth and

' @ ©
(M) t) = | & s
A

o 0| ¢
rank 2 S \4; g\—SCL £0

This mateix has
S#b; &V\& QQ S:O,.\fi ?_g\:(\"g)"} :\FO
Therefoce £®) s & Nﬁm\&r Surface awd £ & a

paramett \zation .



(10) 3 Let o : I — R? be a smooth curve parametrized by arc length with no singular
points of order 1 and no points s for which the torsion 7(s) = 0. Suppose that
- «([) is contained in a sphere with center the origin.

(2) a. Prove that e(s) - o/(s) = 0 for all s.

(6) b. Prove that a(s) = —R(s)n(s) + R'(s)T(s)b(s), where R{s) = 1/k(s) and
T(s) = 1/7(s). (As usual, n(s} denotes the normal vector at s and b(s)
denotes the binormal vector at s.)

(2) c. Conclude that R(s)*+ R'(s)*T'(s)? is constant.
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