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In AB we discuss straight line motion (BC is 2 dimensional) so either horizontally or vertically. As an

object moves, its position is a function of time. For its position function, we will denote the variable

s(t), sometimes if the motion is verticalwe will use y(t) or horizontalwe will use x(t).

Example 1: On the graph below plot the position function s(t) = * - 2t - 3 for the values of time
r = 0,7,2,3,4. 3tO = -v 5Cr)= -t{ 5(.2)= -} 5(3)= (2 5(t)=5

brb

When an object moves, its position changes over time. So we can say that the velocity function#
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the change in position over time. This is a DERIVATIVE.

u(r) = sr11;

define the followi

speed = lu(t) I - velocity without direction.

The definition of acceleration is the change in velocity over time, again a DERIVATIVE.

a(t)=vt(t)*3tt17'S

So, given the position function, s(t), we can now determine both the velocity and the acceleration
function.

v(t) is

dq
o\r

Ad -^E-"

4=o
/\t

e vln

Motion v(t) > 0 v(t) < 0 v(t) - 0

Horizontal Line
fn OUrn3 

,

f ialtf
*u,; nD{- ( a,l' vrg;

fn0rJrn{

Vertical Line fiOvrn5 Mlu^f
&} )' '

14of
\'tvto.I,vnn

Motion q.(t) > 0 a.(t) < 0 a.(t) - 0

Horizontal Line
,tegefJ^/or0T Ve

V"r r tn\i-
accUtur\ tr>

h^r tl*
\<,Loca't\ tS

elrrtsta^ts

Vertical Line
Ac4lh*,"3 b

I rf)
A{ c/r-r.ltYg
d.OW t^

\r,\oc"\ ts
C:cyrs\a^t

Think about acceleration as a "push" in a particular direction.



Example 2: Given that a particle is moving along a horizontal line with position function s(t) = 6z -
4t + 2. Find the velocity function and acceleration function for the first 5 seconds, show where the

object is on the number line and describe the particles motion.

SCf)z Ln'4L *z
v(t) = 2L -Ll
a(t) = J-

We are generally interesting when the particle is stopped v(t) - s'(t) - 0 or when it has no

acceleration a(t) - v' (t) -- s" (t) = 0. We are also interested when the object is speeding up or
slowing down. Let's look at the chart to determine the motion possibilities.
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Example 3:A particle is moving along a horizontal line with position function s(t) = t2 - 6t * 5. Do an

analysis of the particles direction (right/left), acceleration, motion (speeding up/slowing down), and
- I>\\ _position. .->"a(i,{7-'. -ril

a. When is the particle stopped (v(t)=O)? uft) - 
( ;

S'(+)=v(+)1.,?t-@ t'-3 !\-r,&f ; rttt^f ttb. When is the particle moving left (u(t)4 0) O b
and right (v(t)7 0)? Make a sign chart. a(t) +:

qrrlr-\-.,r,c..^ when-isthere noacceleration (a(t)20)? ( acc't'f'; rf g!\f, >t
3\(+)= v'1-j1 ) o,ci) 
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r Sd. When is the particle accelerating left

(a(t)10) and right (a(t) 70)? Make ^ O -q 
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Example 4: A particle is moving along a horizontal line with position function s(t) = t3 - 9t2 + 24t - 4.

Do an analysis of the particles direction, acceleration, motion (speeding up/slowing down) and position.
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,v(r) = *z + (r3 + lr)6/5 - r3a and the position of the particle is given by r(r), It is known th*t s{0} = tg.

Find all values of t in the interval91Pfor which.. ttffJ:$e particle! 2.

Write an expression involving an integral that gives the position s(t). Use this expression to find the

position of the particle at time / = 5. *1', 
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AP Released Free Response Motion Probtems CO\C
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A particle moves along a straight line. For 0 {4 5, the velocityofthe parlicle is given by

Findalltimes I intheinterval,0 < f < 5 dwhichthepartic* \W;*fl a Wavl"w\^ Tuq
Is the speed ofthe paticte increasing.or {*t*r*e at time r = 4 ? 6'iir; rcason for your -K*S."*D
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2.a,c flon CatrC

For 0 ! t < 12, a pa*icle moves along the x-axis. The velocity of the particle at time r is given by,'_7;}\
v1r) = cos(fl. The parricle is at posixion )t = I at time f = 0.

{a} Fcr 0 s , < 12, when is thepa*icle movins to the lelt? V (+) aO

ft) Write, but do not evaluate, an integral expression tlrat gives the total distance traveled by the particle from

tirne I = 0 totime t = 6.

(c) Find the acceleration of the particle at time t. Is the speed of the particle inweasing, decreasingo or neither at
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3.a Ca\<-
For 0 < I 3 6, a particle is moving along the x-a:<is. The particle's position, {t}, is not expticitly given. \-, +t-"^-.-"'
The velocity of the perticle is given by v(r) = 2sin{et la)+ L The acceleration of the particl, iu eiurn Uy d'r*rh O^

a(r) = |u,la cas{d/a) and .r(0) = 2. 
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(a)IstheFu:edof}heparticle@timer=5.5?Giveareasontu-ryouranswer'
(b) Find the average velocity of the particle for the time period 0 S r < 6.

(c) Find the total distance traveled by the particle &om time f = 0 to t = 6.

(d) For 0 < I S 6, the particle changes direction exactly once. Find the position of'the particle at that time"
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