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Cousins : Hyperboloids
z - x2- y z= /

z-xpae : +0z2 x== I
-

Picture Aein zey place is the sure

N
two sheeted

? Luperblad

K



Another way to think about it

z - xz-y= /

z =N+ x +yz

z courd only depends on x*+42
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= xi+2-1 (xyal is impossible

-

C (
one-shorted hopebolods

-
z2 = x-+2

Exp is a come!
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come (degerente hypeboloid)



3 ./

Vector-valued functions Cask , a space curres)

In calc 1 you studied y= f(x) Cone imports

oneoutput)

But the real world is more complicated

Position as a function of time long

three outputs (x
,4,5) depending on t

We can encode all these as

↑ (t) = ( x (t) , y (t), z(t)7

e. g. FH) = (cos(t), sinit), 07

x2+yz=)

z = 0 always.

t= 0 < 1
,
0
, 07 t= +

+

- 1
, 0, 03

t = π/2(0 , 107 t= (0 - 1, 07



Y This a prometerized

↑ a It's not just a

circle· It continues informations
-

-
-

about when
--

What about x=+yE) still

Fit)= <cos(2z), sin(2t) , 07

t = 0 - 1 , 0, 07
This permetrices the

t= 1 (0 , 1
, 07

4

t= π(z4- 1, 0,07Fsure care.

But : it theses if

t = 34(0, -1,07 ↓ twize the speed!a

t= + <1 , 0,07 Jone rotation OLELIT

not Oct12)



We've already seen something like this

re
[to, Yo, 70

-(t) = Not it = Not at
, yotbt, zott)

↓
(a
,
b
,27

has
is a printered live. It's not just the line

One more example :

(t) = (cost, sin) , 25 7

Now it doesn't stay in the x-y plane.

Ast progresses, - increases steadily

·
Helix !

⑤



⑦(t) = - 12 -t
e
. g.

⑮
(costEt), sin F-E)

& [cos(t +)
,
- sin(+)

(-Suit), -cos)]

-
center : (t

, 17

X
, y ina

cyclod : <t-sink)
, 1-cos(t)]

-
&displacement !



Q : what is the displacement of the det

between true t=# and t=It

(h) = (π
,

1 + 17 = 2π
, 2)

(2) = (2,1 - 17 = <24,0)

(2)-(i) = (π
, 2) - (2i,0)

= ( -u)2)am

(t) - F~



Q: What is the avagevelocity over thesome

true period?

displacement -ti-

time t- E

So in this case #+, 27

<-1,


