
Exam#1 Thursday September 23 9/14/21
Covers Chpt 13 & 14

* Go to his website *

• previously taughtcoarse,
- go to calc#3

*Wolframalpha .com for graphs

- Vector valued functions
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Ñ 't) will be a tangent to the TC# curve

Definition : A curve It is set to be differentiable if the
components are all differentiable ( ✗

'(4,44-4,211-1) all exist)
• A curve TCH is said to be smooth if its differentiable and F'(f) =/£

✗
,
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example : Fct ) =L +2 , -13>

is not smooth at the point t=o
Since I 'cH=Lzt , 3+2> and TIO ) = (go>=3
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4=1-3 4=1×443×3/2 /1¥.4=1/3/2

] cusp at 1- = 0



if ÑH is the position vector at time tilt)=v(H toelocity)

and r
" ( t ) -- Ect) (acceleration) and speed is /Vt) /

tz

• length of Cure TCA when + c-(+11+2) =) /Ñ¢) / dt
ti

t
shows distance travelled
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example : F=8 particle moving with an initial velocity
Ño ) = Jo

µ but zero acceleration a- =T

a- = 0
V4)=) oictsdt = f Edt =) Lo, 0,0 > dt

JO + Jo + JO E- (C, , Cz , Cz>

Ñt) -- I
at +=o Ñ=vo=c



Mt) =) Ñ dt =/< c, , Cz , Cs>dt = Lcittdi
, Czttdz , Cst

c- d3>
= 1- L Ci

,
Cz

,
Cz> + <dl.dz ids>

rit = + vi. + I

at t=o to) = 8 +I = d- = To
rTH= To t tvo ( equation or a line>

example 2 : projectile motion : Assume only gravity
acts on the projectile

aY Assume at 1- =o, theinitial velocity
•Ét)=<✗t), yet)> is Ño

Not mgj- constant
force

F-✗ Moi = -rxgj ⇒ a- =-95=0, - g>

Ñt=Jat)dt= f- gJd+= -914J + É

to) = o.J-ic-I-TWK.ro
it)= - gtJ + To



Fit =/ TCH dt-fl-gtj.io )dt= -9=+5-1Vittorio
)=rT = E

rit)=_¥j+ tvoxro

To =/ Jo / costs -1 / To / Sint J

TCH - ✗HIT -1 yctj
✗(HT + yet )J= -9¥ Jttllvotcostitlvolsintj ) -1

lot -1%5)
✗ (t) = two / Cost } parametric equation of
YH ) = -9¥ -1 tlvolsinttyo the projectile .

↳ Graph will be a parabola .



14.2 More on computational rule, for Vector -Valued functions .

• ¥ ( rich + r.it ) ) = ICH -1%1+1

• ¥ ( flttrct)) = f-
'

(f) ICH + f-CHI't) (productRule)

Proof : (ft) (✗ (+1,411-1,2-1-1) > =

d- Lf (f) ✗ CH , FCHYCH , f-A) 2-CH>
dt

Lfflt ) ✗(t ))
'

+ ( f- (+141-11)
'
+ ( f-(+12-41)

'

d l ✓
Do product rule

= f
'
CH L ✗ ( t ), Ylt ) , 2- (t) >

+ FCHLXICH
, y
'
CH
,
-2't)>

• ¥ ( Ta ) • RICH )=ÑlH . RICH + THIGH Kp rodent rule)

•⇐ ( rich ✗ Ects )=r%cHxI#+ ICH ✗ it

(product ruled



• Fct) but 1- = ft)

Ñ( f- (d)) * Geometrically it> the same curve
but with different parametrization

- Fct ) f-ft) * Chain Rule

¥&=¥ (I / ft)) = F'(FK)) ./f' (A)

ex : Fct)= ( cost , Sint> → circle

r't) =L- Sint
, cost>

I r't /=É = F = I

- TCH =Lcost
, Sint> t= 5.✗

TCL) =L cos 5L
,
sins&>

¥=¥ - ¥-=adÉs=sdiF-



• ¥;ia=<¥¥¥÷÷i>

⇐ 1¥, 't ' 't) 1¥,);iH+- Trial
f-CH

O

f:Éñ+,
F'G) is a tangent vector to
the curve .

F-
, jriit7

Unit

tangent
Vector

ex : suppose a particle is moving on a sphere centered at the

origin with constant radius. Show that at every moment of time

its velocity Vetter is perpendicular to its position vector .

I Ñct) is the position vector of the particle at timet.Fit want to show that F'CHL Fct ) ⇐> i't) . ritk
0



Know : ✗2+42+2-2=92
d

equation ofsphere with Center (go, a)
and radius a.

(Xlt))Z -1 ( y (4)
'
+ ( 2- (t))

- =a2

IF 12--92 . take ¥,
Trak ri-s.ro ,

¥141T -
- ⇐ lay

(trust ) Criteria;
= 0

I
= ÑHÑt ) + its +THz(rTH•Tt)=z(Ft) -TH

THI r't )


