MATH 10C: Calculus lll (Lecture B0O)

Today: Calculus of vector-valued
functions. Tangent lines
Next: Strang 3.4

Week 4:

o homework 4 (due Friday, October 27)
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Fundamentol Theorem of calculus
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Mofion in space

[£e T (€)= x4, yt), 2y s the Pos\Jrl'on of The ch’n‘dﬁ
ot +ime 1, theu
o V(t)- F'(+)=<x'(t\,3'(t\, 2(6)y  is the \le\sciJrJ ~and

° O () = F"m=<x"m.3"(+s,z"(t>> 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+in3 on (+ other than 3(‘0&(*3 (isr\ore
the effect of air resistance) .

Newton's seconé law: F=m o whece ™ = mass of the obiect
: )

Eovr{‘\\‘s 3('0\,\;\\{'31 \\Esll?- mq | where q= 9.8 M/s



Pm"ec‘ﬂ le motion

Fix The coordinate 5js+em

— -

mgj:(o,"mﬁl o>
y A s

—o
I

b
bO\.C.\LN&.fA N | ‘FOFND«.FA
p 9
down
Newton's second law: F= m o
EOJ_'H\‘S 3(‘0\,\1\\'\'3 :

Earcth's 3(‘&\1\'\'3 \S 'ﬂw on(\j

{orce QC'Hr\fj on The ob\"jec‘\'
E = \?:3




Pro‘ec+ \e. I’Y\O‘\'IOY\

F(ﬂ = FS Moult) = - mg- J
a&):-aj (constant accelerotion )

Since ) =N'(t), we bove V&)= ~3\T ,
Take antiderivotive: V() = J 8&{ j’ + C, —_Bt J e
Determine G, bj JroJLmj V() =N (intial ue\ocﬁ\uj)

V(o) = -0 J+—C=7|=C\=\/o
This 31\1@.3 the \ldoc&:) of he okﬂed

MOE -3 J AN
5\m\\&Tj‘ N(E) = T+, P)s —mla\nj the antidervotive and Fo)=r,

Ck) = j\l[’C)éfUC -g(g Jwa\&hcg- -t~ £V, + Co

Tl)= Q=0 so F@H)=-9q¢ J+t\;.+r



Projectile motion

A projectile is shot by a howitzer with initial speed 800
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