AP Calculus AB
Notes — PVA

Motion along a Line — Suppose that an object is moving along a coordinate line (say the x-axis) so that ~
we know its position s on that line as a function of time £ 5= f(¢)

The C\iSP(C&w m'ew't of the object over the time interval from # to ¢ + At is As =f(¢ + At) — £(¥) and the
' displacement _ As _ f(t +A8)— (1)
travel time At At

average velocity of the object over that time interval is

If we have a position function, the first derivative will giveus _ \j¢ \(‘,C{ *’\/)f , and the second

(instau buaesus )

derivative will giveus (A (¢ (ﬁ\ﬁ \/CL‘\"\K G

DEFINITION SYMBOLIC RULE 1 i
Instantaneous ds .. f({t+A)— f(¢) | The carliest questions that motivated the discovery of
Velocity — is the v(1) = —c; = B_IE) ™ calculus were concemed'with ve_locity & acceleration,
derivative of the particularly of freely falling bodies under the force of
position function with gravity.
respect to time. - : .
P : The mathematical description of this type of motion
Speed — is the absolute L .
I £veloc captured the imagination of many great scientists,
value of velocity. syimed = ‘V(f)l _ ﬁ including Aristotle, Galileo, and Newton. Experimental
dar and theoretical investigations revealed that the distance a
body released from rest falls freely is proportional to the L
square of the amount of time it has fallen. We express
this by saying: s = Vagr?
Acceleration — is the o dv  dis FREE FALL CONSTANTS (on Earth)
erivative of velocit at)=-—= . .
i/ith rels ey timey dr di’ English units: g = 32 ft/sec?
P ' s() = (2P = 167
Metric units: g = 9.8 m/sec?
s(H) = (9.8)F = 4.9
English Calculus
particle at rest velocity = 0
particle moving right velocity > 0
particle moving left velocity <0
particle changes direction velocity changes sign
total distance traveled from Is(ti)-s(te)] + | s(te)-s(t2)]
time t; to ty(where t. = time
when the particle changes -
direction)
Function Units Examples / Abbreviations -~
st linear units feet or meters: ftor m
Vi) linear units per unit of time feet per second: ft/s
Wil pEr SeenrEi s
i ald linear units per unit of ime squared feet per second squared: fi/s’ ;
centimeters per second squared. cm/s’ |!
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PVA class notes

1. The position function of a particle moving along the x-axis is given by x(t) = t? - 12t*+ 36t —20for0 <t < 8.

a) Find the velocity and acceleration of the particle.
b) Find the open interval when the particle is moving to the left. ‘3?\/@\%

) Find the velocity of the particle when the acceleration’is 0.
d)

0) via)= x ()= 38724t +3b
al®)=v/4)= 6t-24

(@]

Describe the motion of the particle.

>

) bt-34=0

=y
V()= 34 -2uh g =12

) 3itadt +36=0 T Tt A M4 =0 -ﬁ‘* ‘P‘*gﬁdﬁp ‘jhz‘
S ; s T - 10, . wnits Yo dhe lebt oF the

3(2-xt+12)=0 & 6 g f;yf;l'-, n, fhe (Ev-‘ride Movi
R (o [ >INy g Siaht for 32 Wi

2 (t"" 2) ('t’;"" b) =0 (Z‘)b> (? 'Z(f}‘/ Pj?, :?: ‘2_‘()’ e ‘:cgv"¥t'(4"€

2. The positién—gf%parti)cqéTs given by the equation s(t) = t* — 6t + St whefe t{sﬁegsurg’a\%\g%%ofr‘x\a?éﬁ "s’tis‘e(:k‘32 Wh

measured in meters.

I s i
Find the velocity at time t. ({): 2t —1kt *’q WVS

When is the particle at rest? V@\:(}

When is the particle moving to the right?vﬂ s POS.

49 =0  4) £, =
3 (L= +3)=0 \
3 (£ -3)(t-1)=0

(=3 k=1

e’

)

What is the velocity at 2 s? at 4s? \Y) (23: 3(2)’2_, ‘\2(‘2) {9 = -3 h‘/;
vl ) 3 pepra =9 s

Find the total distance traveled by the particle during the first 5 s.
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(6 ;1) amd 3,0)

over H sec At b=b
kil T % M

vty

moves 32 wmaks tet
Y‘k,\ Cé‘/\:\ i

+

3. Suppose that a ball is dropped from the upper observation deck of the CN Tower in Toronto, 450 m above the

ground. S\'&): ~f.5_\. 63 _\Ji + \'i;;'t‘ 23 hb N
Write a height equation. S(_e): — L“qk -+ L\%O

Find the veloafTOf the ball at 5 seconds.
When will the ball hit the ground? =0
with what velocity will the ball hit the ground?

Q‘) vid)= -944+ ’
v(5)= -9.5(5)= 4%

d) 49t rys0 =0
42_“ - . - ~
=150 | =950 g

Find the average velocity of the ball from t = 3 seconds to t = 5 seconds.

A pos

- Abve
(2 4659) (5,3215)
3z1s-HSd . -3q
-3
e) v(1583) = 130 5%)
-973. Q15 W\lg

b) qvg;ve\.:




