
MATH 10C: Calculus III (Lecture B00)

mathweb.ucsd.edu/~ynemish/teaching/10c

Week 4:

homework 3 (due Tuesday, October 18)

Midterm 1: Wednesday, October 19 (vectors, dot 
product, cross product, equations of lines and 
planes)

Today: Vector-valued functions

Next: Strang 3.2

:
MASKS ! ! !



Velocity and acceleration

Imagine a particle noviny ( smooth /y ) through Space .

Let Flt ) be its position at time t
.

The Velocity is the rate 0f change of the position
It describes the speed and direction of motion

The acceleration is the rate of change of the velocity

Mathematica / tg ,
the velocity is the dérivative J' A) =P (t )

and the acceleration is âlt ) -_ T' A) = T'A)
The dérivative are completed Component Wise ,

i. e.
,

if FH ) = ( flt ) , glt ) , HH )> ,
then t'A) = < t'A) , g

'

/f)
,

t' (f)>
¥ Flt )



Velocity and acceleration

Example Let Flt ) = < cost , sint ,
t >

The Velocity : Flt ) = < - sint ,
cost , 1)

The acceleration :
F " / f) =L - cost ,

-Sinti o )

The path of this particle
is call ed a



Limitsofvector.ua/ued-funtionsLetFlt)--Lrilt),rzlt),rslt
) ) be a Vector - value d

function and /et [ =L Li , Lz , Lz ) .

Then the expression

Iim Flt ) = Î

means that
↳ to

Iim r
,
It ) =L , ,

/ Imrz (t ) = La
,
Iim Blt ) =L>

tit . tito tito

If one or more of the limitslimr.lt )
,

Iim rzlt ) or
1-→ to tito

limrlt ) do not exist
,
we sag that Iim Flt ) does

not exist .

tito 1- → to

Example What is

Iim < s¥ᵗ ,
et

,
cost ) =L 1

, lit >
trio

1in Ë¥Ë = tim si¥j = Sin
'

/ o ) = costo ) -- I
t → ◦ +→ ◦



Continuity of vector - value d Évictions

A vector - valued function FH ) is continuous at to

if Iim Flt ) = Ftto )
1- → to

This is equivalent to Iim r
, (f) = alto )

,

Iim ralt ) -- rzlto ) and
tito tito

Iim BH) -_ rs / to) holding simultanéously
tito

Therefore
,
Flt ) being continuous at to is equivalent to

all three Components Mlf )
,
rect )

,
Fs (t ) being continuous

at to .

We soy that FAI is continuous if it is continuous at

euery single point to
.


