WORKSHEET
DISCUSSION SECTION 4
DUE 4/29 AT MIDNIGHT PDT

(1) Consider the quadric surface S with equation

T\2  (Y\2 (2?2 (%_)’ - (E_)L =1 —(L)L
(3)+(5) =)+ 4 g
(a) What kind of surface is S?
see nekd (b) Describe all of the yz-traces of S, and indicate where the geometry changes. In
W other words, describe the conic sections obtained by intersecting S with each of
the planes x = h, and identify the values of h where these conics change.
(2) Consider the helix —> ot L =12
7(t) = (cos(t), sin(t), t).
(a) Sketch 7(t).
(b) Compute the velocity, speed, and acceleration of 7(¢). Draw some tangent vectors
into your picture from (a).
(c) Let 5(t) = (— cos(t), —sin(t), t). What sort of shape do the trajectories of 7 and
§ form together?
(d) (Optional) Parametrize the line segment connecting 7(n) and §(n), for any
integer n. What do these line segments and the trajectories of 7 and § form?
(3) Consider the following parametrization of an Archimedean spiral

—

() = (tcos(t),tsin(t)). Pt = (eow + — tsm by s t + +cost)

(a) Sketch the trajectory of 7 for ¢ > 0. PPl = tewstd — tiem
(b) Parametrize the tangent line to the trajectory of 7 at 7(a). .t sat Tﬁﬁm 7
(¢) Compute the angle 6(a) between 7(a) and 9 (a). PRI 4+ M
(d) Does the limit = f

le 0(a)

exist? If so, what is it? If not, explain why.

(e) (Optional) What does your answer in (c) tell you about the tangent line to the
Archimedean spiral? How does this compare to the tangent lines of a circle? To
the tangent lines of a logarithmic spiral?
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:)l’ :l’\ = V(a) . 7,(&.)5 Input interpretation

t cos(t)

parametric plot 0to85nm
t sin(t)

=(a,(‘.ﬂa‘-.a_ﬂ?\6,)

Parametric plot

+(mn.-gs-nka;7h\a+ &cn;), (5@[4) apfiree. &

W’Lf an)k

\ & & =00

e [FOIF = (et - fom O o (smt + o)
=1+t
) = avecos T2 78
l?(dmarf' /(4 “ 1
1 d- e
JT+at T YT

. it becomes WW( e P oee.

= Mweeos




T A0

<uARE

Lv)rm'tolm't{ with c=19 Ly{ﬂ/‘o{n“ wi k=125

Thu,a -I;lv i< =L A
<2 : L:)Pwlola wirh majw akis -;)

ll«l >2: l'l-JflUlro(l.. H‘i\ Majdl:’ axis Z
M= X (et = )

19 e, 28 00 . :3((\ 2 e .
0.5/‘/1 05 o /(f 05 .
00,{[ . 00
<~ / Z 76) - T""(f\ = (_,m 1.) o .’., 1) ) ;}L \§

vi) = 90N = JEmt vemrt et ( \4
e

=

) = (e t, —am 1, 0)

@ _Akk_: We Can r)mrw(mu ~ [cw. 4:‘:
/ < S‘ubwwd T bV ;3 1, : §
/ T6) = (1-0% + 1V, Dst<d, / 4

/




