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1. A particle moves along a line so that its position at any time t = 0 is given by the function
1
s(t) = §r3 - 3t2+8t—-5

where s is measured in meters and 7 is measured in seconds.
a. Find the instantaneous velocity at any | b. When is the particle at rest?

time f. V [‘\'.) -0

iy fcteg]  EED=
t=L o t=4 secordls

c. Find the acceleration of the particle at d. What is the displacement of the particle for the
any time r. first 3 seconds?

SeY= -5
A(t)=*t-¢ S(R)=A-27F+24-5 = |

S(3)~S(0) =| © w™etess

2. A ball is dropped off a 1200 ft cliff. The height of the ball over time is modeled by the function
h(t) = 1200 — 16t* where h is the height of the ball and t is time in seconds.
a. Find h'(3). Explain what it means. b. Find h”(3). Explain what it means.

W)= -31t R (€)= -3%
W(3)=-9¢ W%z -5

At 3 seconds, the ball is falling at a rate of At 3 seconds, the rate the ball is falling is
96 feet / second. increasing by 32 feet / second per second.

3. The position, in meters, of a body at time / sec is s(t) = t* — 6t% + 9t. Find the body’s
acceleration each time the velocity is zero.

VY= - 1k 9 ~p)=6 -1
0= 3 (-4t +3) All)=6-\2 a(3)=\9-\2

CEWD b 6

4. A particle P moves on the number line. The graph s = f(t) shows the position of P as a function of

time 7. I
a. When is P moving to the leﬂ'{-—, 5 [*‘ﬁ' °© P
14 =) 5;&
(2,3) et (56) | e |

b. When is P moving to the right?

(o) oy Sly»o

c¢. When is P at rest?
(L) mk(’:,s)

d. Graph the particle’s velocity where defined.

5 (k)=0
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5. The figure shows the velocity v = :—: = f(t) of a body moving along a coordinate line in meters per

second.

a. When does the body reverse direction?

S0\

b. When is the body moving at a constant speed?

(3,0)

¢. What is the body’s maximum speed?

X srelecs pec second

d. What time interval(s) is the body speeding up?

G @“)‘53 (L\\Q(-"%) ‘\)

Tod, T27g | Vel Crenp®

Vc\oc‘\*:g\
Bl

A

6. A rock thrown vertically upward from the surface of the moon at a velocity of 32 meters per second
reaches a height of s(t) = 32t — 0.8t? meters in 7 seconds.
a. Find the rock’s velocity and acceleration as

functions of time.

V)= 321 -6t
aE= -6

b. How long did it take the rock to reach its

highest point?
AL cesk weens V[()=O.

3-l.(t=0o
1 2 20 seconds

7. The data in the table gives selected values for the velocity, in meters per minute, of a particle
moving along the x-axis. The velocity v is a differentiable function of time 7.

Time 7 0 2 5 6 8 12
Velocity -
- 5
2(0) 3 2 3 S 7 5

a. Att =0, is the particle moving to the right

or left? Justify.

Lefr becomse vie)c o,

¢. Use the data from the table to approximate

v'(10).

V(\l\-VLﬁ) - -_}-: _)’
1~ 8 4

5

b.

Is there a time during the time interval 0 < t <
12 minutes when the particle is at rest? Justify.

Yes, between 0 and 2 minutes. By the
Intermediate Value Theorem (IVT), v(t)
must equal zero in that interval.

Explain the meaning of v'(10) in terms of the
particle motion.

At 10 minutes, the particle's velocity is
decreasing by 0.5 meters per minute™
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8. The graph represents the velocity, in feet per second, of a particle moving along the x-axis over the
time interval from t = 0 to t = 9 seconds.
a. Att = 4, is the particle moving to the right

or left? Justify.
Ciaht beconse V(1) > O.

b. Over what time interval is the particle
moving left? Justify.

(5,4) becarse V(x)< O,

c. Att = 4, is the acceleration positive or
negative? Justify.

Negedve . V'(§)< O.

d. Whgt 1s the average acceleration of the e. Atwhat time t in the given interval is the
particle over the interval 2 < t < 4 ? particle furthest to the right. Justify.
Show the computations and label your
answer.
V(Q\ -v(2) -2 5 t=5. |The particle travels right from (0, 5)
~ b z-Z4 & / 2| seconds, then travels left for (5, 9) seconds.
n- 3 4 Tk /sel

9. A particle moves along the x-axis so that at time ¢t its position is given by
x(t)=t3-6t2+9t+11
where t is measured in seconds and x is measured in feet.
a. Att = 0, is the particle moving to the right | b. At t = 1, is the velocity of the particle

or left? Justify. increasing or decreasing? Justify.
X (€)= 347 pd 19) X" @y =6t-\>
7 -
x'(0)= 9 K~ =5

Rionk beconse X’(O)>O Dec(eosine begmnse. X//(\)<O.

c. What is the displacement over the first 6 seconds?
X(0)= I
X(6)= 6§ X(6)-X(2)=| 5Y feet




