MATH 451 MIDTERM EXAM (TERM 211)

INSTRUCTOR: DR. JAECHEON JOO

1. Reparmetrize a(t) = (cosht, sinht, t) as a unit speed curve.

2. Prove that

cos ls—sv/1—352 1—352
a(s) = , , —l<s<l1

2 2

is a unit speed curve. Find T'(s), N(s) and the curvature x(s). (Hint. Use
d -1y — 1
E(COS S) = _\/ﬁ)

3. Let o be a unit speed curve. Prove

(o xa")-o" = KT,
4. Show
aft) = (6t, 3t 1)

is a cylindrical helix, that is, there is a constant unit vector # whose angle with T’
is constant. What is the angle between « and 77

5. Let a(s) be a unit speed curve with constant curvature x # 0. Suppose « is
a cylindrical helix. Let @ be the unit vector which has a constant angle 6 with the
tangent vector T' of c. Assume by a change of coordinates that @ = ez = (0,0, 1)
and let a(s) = (x(s),y(s), z(s)). Then show that 5(s) = (z(s),y(s)) is a circle. (s
is not necessarily the arclength paramenter of 3.) Express the radius of the circle
in terms of x and 6.

6. Let
x(u,v) = (cosu — vsinwu, sinu + v cosu, v)
be the parametrization of the hyperboloid 22 4+ y? — 22 = 1 as a ruled surface.

Find the matrix representation of the shape operator S, with respect to the basis
{xu, %y} at p =x(F,0) = (0,1,0).



HA L) = (bbb, et , 1)

= [0l = [ stk <4

= fl Co s> A CA+ sinlizt = ceslt)

= i el f

S soro (4 wealans £ ennse

o

= 3 oLk

(/ (@ fl/\_{- — '/l"t QGAL\?"" :> COéfe\ (g\‘—e—/l?g‘ -) = _/(_‘_ S= >

-

D







H3

— oA = BRI
O</[CS> :T/ () = — (s /()65)
RNE) = =Py fHsd — sy D (e

= W N — riy R T ~+ to>’73<5)>

= W) T8 — Ko Ay — s CLgDﬂ%Cg)

= L= T =TS

- CD{/XDZ” J = e




#E s = (), we 1)

S = (e ) = > orh )
Wi {-\—) — gLD/ 2 H) - { Co, N, 'l‘)
A (+) = gCé/O/’L)

= X o

> oXLl= g (> -, 2)

— [ —

B | \~ "bﬁ‘bw{‘ﬂ = 3 |U)> = B ()
x| = 43 [T = 19 G

&a(o(&ol”j'o(“/: 73 4.2

_:> VY — 1DZ/XDZ//\) 1% (—@1—1—1) o
Jo2 | > 2F ()2 Sy
~ (02/ 7Y oL
= Xl ) ol — 4?? . ( > >
LDZ/XOZ/(l‘l‘ a2 2 —
13% (£22) (L)

2 > <z

eelbe @) n ataln  ael G B
ovsfe  beteen U & T tlew
<




F&

—

T: DL/ :CX//,V//Z/>'

q\ute T % w oale —H/L f/‘»@éuﬁ* a"‘ﬁga @/

“T.u = Gsf = Gush

\1
P yf(%’)-(o/ O/JD = =/

__T> XLy = S-Cs3sq ‘¢ / - O\Cq.ru'\-m&\_

Cue K T o "*‘“f‘L SKCQO(\/
1= XV )~ ()= = (XY= () 4 coc*(y

—_—

7 zG/(@]E LX(@ )t (&/CSD)L: N— cosr@ = SO

@(F(CVI/: g\«w(& < g\\@?b S (wla

o< 8 S?()
= Co\)\%l—ﬁdi'
<. QT% &  Constak §U€Qd Cuve. % g)xed SN
> = b= (2965 ¢
7 L

V4 A S > )
> o= o5 R ES

4 1 = -
I J@@) {065
— 1 % — = (bwescu
o S5 [DZ /Céis) - 45"@ = e

C



::> G % A lawrar e
) (T v ﬁg Cevsteud Uf/q*m,e

SO

—_— a a
- ; f> CDPQ,QQ £< s rede = S
W,




:&g 7<DUVL/ V) = (G -V, St T UG U‘)

—:PD X%: <_—"';lnuq/\ —"\)\(-05/[/{/ CosU — VU~ O

Y = ( - éq"‘fu\ J CG{M 2 /\1 >

(y\

. —s ~ L . .
= K XK = (cegm—v‘é\wu/ SUU AV @SU ‘“2)\)

= ( (oS U~ U\égu'\L} 2_——\— LS?V\’V\ - 'U—(oju)q'_&. \’\7\

= % <% =
:1 —~ 2 -

— _>Z; X?\r
== wm o = —
K | % |
& 3 U~
= Cos UL —U S, S A+ U-G3U , —
\’4—\—1\)""
:3 Mau = (’ Siau —qflosn , Lo — VTS, Q)
— C -4, 0,0) & (b =(F.0)
oy - "( "L—';/"' . .
/]/Lf\/‘— R~ C’t—l’lU\ ) : L{—V <Co§’u- Ué\uu/ 471/\\-/(——}\/(@91/[/ "’U‘)

Tozo
/\ 3 C
— STen 5N, ,/{B
G

%(__

= (=1, 6,-A) ook unn)=C3 0)

<?u(< YM — C‘/\/O/DD P >‘(‘:f: <‘___/1/ O//]B

A

A () :(-5_»6)/



= = 2% = X
._:3 SY\L — —d/m O?;) = My = — Xu

g\f — _dMCYv‘D = — 2 Xy, "1‘?}\,\
-

=> Aoy Y YQFKSQJ%A)@\» 7 < QZLL%(FQQLJ@
(Y KT B

i





