Closing Tue: 12.6, 13.1 Entry Task: (13.1 /7, 8) curve/surface

Closing Thu: 13.2 Find the intersection of
Closing Sunday: 13.3 x =t,y = cos(mt), z = sin(mt)
and —

13.1 Intro to Curves (continued) (x*—y*—z*= 3.)-|
Let’s explore curves by looking at some “x2+4q2+2% = - 3
intersections problems... Y

P 37"" 22 = Hyperooloid o€ 2 sneetsS
Three types of intersections c—_—— - - - -

(a) (“Easy”) A curve and surface. 42 -COS 2(11_\,:) - 5“’)2(71‘6) — 5
Combine, solve for t.

(b) (“Medium”) Two curves. rZ+_\ = :
Use different parameters! \ 3 in+eYS¢Ch0n
Combine, solve for both parameters. t*=4 'PO\V\& >

(c) (“Hard?”) Two surfaces. L= £ H
A typical goal is to try to -
parameterize the curve...

Combine conditions: C%)ﬁ)?—') = (2,1, O)
- Pick one variable as t (%Y 'Z) —_ C"l/ 1, O)

- Solve for others.
- And/or use circular motion.




Example: (13.1/12, 13) two curves
Sp’17 Exam Problem
Given:

r.(t) = (2t, 3t?,2t3)

r,(t) = (2 —2t,3+ 3t,2 — 6t)
Find the (x,y,z) point(s) at which the paths
of the two particles described cross.

D2t =xX= 2-22u —> Uu=I1-°

@Z_‘_? =32 = 2 —Gw ‘b::l_t
+t°+t - =0
@:—j&:po @J&i___‘é, (t—-l Xtt2)=0
g—z_la\ Y= 2 _
=3 U=1-1 a=1+2

22 e

_ —| o
( L’ / I)’ / 2’) OU’\d_ (—2/3/ I 3\ Visuals: nitpsswww.math3d.org/NKOXiHB



https://www.math3d.org/NKOiXjHB

NPNoate options

Example: (13.1/9-11) surface/surface . s
Find parametric equations that describe \§ \UUAY S
the curve of intersection of > D\T(’)\'\d’r C
x?+y?*=1land z=5-x ‘(VlOTlOﬂ
Sption 7) option 2 1
cox, [ coso)
jsf} J=1-sin () L
N =re-n2 _ s
I=(5-© LZ"O_-COS'(O/

=51 0

J=*H o™ bl coset) + ginzp) -
2=t ex:

- X*Hy2= 9 —= X=3C0S(t)
J=26inc

Visua IS . https://www.math3d.org/ickriliF



https://www.math3d.org/ickrjljF

Section 13.2 — Vector Calculus Intro Brief Summary - calculus component-wise!
Entry TaSk/" X _-9) -~ Y 1%t Deriv. vector:  1'(t) = (x'(t),y'(t), z'(t))
r(t) = (t,cos(2t), sin(2t)). 2" Deriv. vector: T''(t) = (x"'(t),y" (t), 2" (t))
1. Find7'(t). & -]—O.YIQG}’T‘_ \(Qd'or Anti-deriv. vector:

2. Find7r(m/4). [?(t)dt = Ux(t)dt, [y(t)dt, [z(t)dt)

3. Find 7' (1/4).

(D) F'(= <1, —2sin(=+) , 20826 >

= " a
@ (/%) = < l:_/ O, I > PoslhOC‘_Z -~ <TT/4,0,1>
@i (/)= <1,72,05 <
directtion b
"Poiw\-s 4o wnexe- T e .

PoiNtS 4o WNere I'm 801‘\405/

WM T ) - F
h->0 —

= definition of derivatiye

Visuals: https://www.math3d.org/pkXEorK4

N



https://www.math3d.org/pkXEorK4

A couple important follow-up facts

! by
¢ T =7FgT @

e Step 1: Location
e Step 2: Direction vector

unit tangent vector

To find the tangent line to 7(t) att = ¢,

(13.2/ 5, 6)
(13.2 /7)

r(ty) = (X0, Yo, Zo)-
r'(to) = (x'(t0), y'(to), 2" (to)).

Example (continued)
r(t) = (t,cos(2t), sin(2t)).
4. Find the unit tangent, T(¢),
att = m/4.

5. Find parametric equation for the
tangent line at t = /4.

= _ I T
R TS S
T = l _

(3 - — <1,72,0> S

T |
pesition vector =paivit
O~ <3, o) Mo
5 divection vector= o)

<l,-2,0> direction



Example: (13.2/7,8, 9)
W’15 Exam 1 - Loveless
Consider the curve given by:
x =2t,y =5,z=1t*—10t
(a) Thereis one point on the curve at
which the tangent line is parallel to
the xy-plane. Find the tangent line

U

at this point.
2€-10=0
+t=9H
X = ¢ +
g = e
Zz= + £
[(9)

T'(%)

K Mo = hit

ré*) =<2t, B, -t?—\ot> xy —pP\ave
<2,0, 2¢-10> el
= +angent U7 K5 hian

(b) Find the angle of intersection of the

original curve and this other curve
x=7+u,y=2u+1l,z=u?+u— 22

9: 7 ;.3 - -— -
o ‘E/X' U = 1GN7| cose
oeRUzEN

directiors not posiﬁonsf
Yé,'ct)=<2-10/2't"l0>
f;[.t) =<1,2,2Uut+ |5

2t= T+y

5 =2+

EZ2—-10t = AT+U—22
t=7 u="2

Visuals: https:/mww.math3d.ora/ZgPOXWkh



https://www.math3d.org/ZgPOXWkh

Derivatives Quick Review
A basic example: Write down
the derivative of

g(x) = x3cos(2x) ++/1 + 3%

Calculus Fact Sheet

Essential Derivative Rules

% (") = na" ! (;—l] (In(x)) = %

i (e®) =" i (b*) = 0" In(D)

(17[1’ (1{1’ ;

%[r (sin(x)) = cos(x) (;_[1 (tan(x)) = sec?(x) (;—[’ (sec(x)) = sec(x) tan(x)

% (cos(z)) = —sin(x) IL (cot(z)) = — ('5(?2(.1’) IL (csc(x)) = — esc(x) cot(x)

((ll B 1 ((ll . 1 1 ((17 _1 1

E (tﬂll 1(‘1’)) = ‘1)2 n 1 I (Slll (1)) = m ([_1 (.\'(,3( (1)) = ﬁ
f'(g(x))g (x

(FAS‘)/ — FAS'/ “l‘ F/AS'

D2

(A")’ DN NI
5 —_—

From my Calculus 1 Fact Sheet:
math.washington.edu/~aloveles/Math126Materials/CalculusFactSheet2.pdf



https://sites.math.washington.edu/~aloveles/Math126Materials/CalculusFactSheet2.pdf

Antiderivatives Quick Review

A basic example: Find f(t), if

£(t) = 6Vt + sin(t) + 9tet”

with £(0)

Essential Integral Rules

1 )
/I” der = ——a2" T 4+ C
. n+ 1

1 1 )
/ dr =—In|ax + b+ C
J ar+0b a

. I o
/ (4.(1.1 ({.I’ — ¢ ax + ( 1
. a ]

I ]
111‘ 1.. — [l‘ (1
./) “ ln(b)) *

I ]
cos(ax)dr = —sin(azr) + C
a

I -
sin(ax) dr = —— cos(ax) + C'
a

sec’(x) dx = tan(z) + C

esc?(x) de = — cot(z) + C

sec(x) tan(x) dr = sec(z) + C

cse(x) cot(x) doe = — cse(x) + C

1 I €T ]
 de =t —1<—> C
x2 4+ q? o a 111 a *

T T -
‘ 5 dr = sin™! (i> +C
(I2 — .I a

tan(z) dr = In|sec(z)| + C

CcO

sec(x) dr = In | sec(x) + tan(

. 1
/S(‘CS(I) dr = 5 sec(z) tan(x )

)|+ C

ot(z) dz = In | sin(x)| + C
()

sc(x) de = In| ese(x) — cot(x)| + C

o)

+ \\ \\\\

|v|>—

n\w( r) + tan(z)| + C

From my Calculus 1 Fact Sheet:

math.washington.edu/~aloveles/Math126Materials/CalculusFactSheet2.pdf

For Ch. 13, you MUST remember:
- finding “+C”.
- u-substitution and integration by parts.
You won’t need to remember any other
integration methods in chapter 13 (but you will
need to remember them in chapter 15)



https://sites.math.washington.edu/~aloveles/Math126Materials/CalculusFactSheet2.pdf

