MATH 10C: Calculus lll (Lecture B0O)

Today: Projectile motion. Functions
of two variables
Next: Strang 4.1

Week 5:
homework 4 (due Friday, October 27)

regrades of Midterm 1 on Gradescope until October 29



Propei‘]ﬁes of deratives of vector-valued fnctions
Let T) and G (k) be differentiable vecfor-valued

let £@¢) be oo diffecentrable scalar -Cuhc‘\'fohr
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Properties of derwvotives of vector-valued {unctions

i) W TwW-c®)=c , then

Proof  (iv) clé’c[ F (6 W)
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This weans that 1f T &Y 1s constandt ( T en



Mofion in space

[£e T (€)= x4, yt), 2y s the Pos\Jrl'on of The chr’n‘di
ot +ime 1, theu
o V()= F'(+)=<x'(t\,3'(t\, 2'(4)) s the \le\sciJrJ Cand

° O () = F"(ev<x"(»<\.j'(+s,z"(f>> is The accelecation  and

o N (£) = IN®)I) =\l(x’(t))l+ (j'(f))‘+ 1)) s the speec

EmeP\e: Prg'\edi\e moTfion

Consider an Hobj‘ecfr mowinj with e \/e\oc'\JrJ N bud
oth no forces ac+ir\3 on (+ other than 3!‘0&(*3 (isr\ore
the effect of air resistance) .

Newton's second law . whece M = mass of the ob&e_d

Earth's 3row\*rj: ~ where q= 9.8 "e



P(‘o"ec*ﬂ le motion

Fix the coordinate 5\js+em-. Ea =
yoa
J A
bowc kwoed N | Forwoard
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dowh

N&N+0h's Seconck \a,w; —\%: ma i@v’r\v\'s 3‘?‘1\’"\'3 is Jf\\sz on(\j
EOJ_H\‘S 3(‘&\1\\-\-3: %z Qree Qc_hr\fj on The Ob\)zc‘\'




P(‘o"e_c‘f e motion
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Pro"ecﬁ e motion

A projectile is shot by a howitzer with initial speed 800
on o flat Hercain. Determine the max disfance he
P:‘ojacﬂ\a Con  cover before Hﬂinﬁ the 3rouné.

Since the initial speed s
Siven CThe jnitial \le\mcth

A con be defermined bJ the
G=la) ' &“B\Q :

Eo‘uoﬁion of the ‘\‘rojedm\j: T =
H\Hihj the 3rouund: second componend o ) is O:
S0 ) The Fos;ﬁon of the Rt s

k)=  Maexamum is achieved
when e, . Mox distonce is 22 km.



Functions of several variables



Functions of 4wo variables

Def. A function of two variables ma ps eoch
in o subset DR 4o «
~ The set D 1s called dhe of  The
Lunction . The ro.nge of £ s the set of all ceo) numbers
2 fhat hos af feast one ordered Pqir (xiq)eD s.1. —F(n.ﬁ:z_

YRL

("Oklr\je
domain

£ not s\Dec'nCIeé‘ we choose Ahe dowmoin Yo be the set of
oll pors (x9) foc which £xy) is well-defined.



Functions of fwo variobles

EXQW\\DlQ Fnd the domaoin ond ro.nge of The function
‘F(_ﬁ.\j)= \(‘-k-l’—:j"

Doh’\Q;h- Or\e FQS“"(‘L‘C“'(OHI ﬂ\e huuV\be_(‘ u_h&e_r 'H\( SCTU\ou(‘e

root  has 4o be nohnegotive e
The set of ol pa.is (u‘j)e\Rz such fhai
(S &
The domain of £ 15
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the range of X'ty s
e Cange of q-x’—jz 'S
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Grofh of o function of 4wo variables

\:uvnc'\'\\or\ -F of ‘tvdo vaclables - hno,?s each Pq\r (,x,:j)

from 1fs doman v o eal number 2:{(:&3)_

The 3rq‘>h of  { consists of ordered Aeiples (x(j(-F(ng,})
for all (xiy) in fhe domain of 7 We call the 3ra]3h ot
o function of fwo variabls & sucface.

E)«u.m?\e £ (xy)=\4y- ;t}-j" domn (£) = §(xy) 12+32£LI1J
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level cuwrves
Def Given o function —F[x\j\ and a number ¢ in the
ronge of £, a level curve of a Hunction of fwo variables
for the value ¢ s defined o be

EXQ.W\P\Q, {(Lj) 3 \]q_ ;}-j-

R&hgc of £ 45 ro27,
Toke . Then he level
curve of £ for (s defined

"




Functions of mofe thon two variobles

lh o similar oy We can define functions of more fhan

fwo variables, eq., functions of  theee variables:

DR
R
doma.in fange
{o each PcinJr (xy,2) In the domoun QSS‘ljh o real
muv\be,( ‘F(.I\U( E).
Example flayz)= . domatn: all Po’\r\Jrs (xy,2)e R

Sud'\ ‘“\q* \.e.



