Homework Unit 4 — Contextual Applications of Differentiation Name

4.2 - Straight-Line Motion: Connecting Position, Velocity and Acceleration
Projectiles

A particle is moving along a horizontal line with position function as given. Perform an analysis of the particle’s
direction, acceleration, motion (speeding up or slowing down), and position by completing the given number lines.

1) s(t) = —t3+9t?2 — 24t +1 t S(4)
0 1
Vikys ~ 3> (dE -3 Aler=z -Gk 8 1| 15
-0 = ~3(£* ~Gt -3) Q“‘:) > o= "‘@(_& —S) 2 -19
o= @ — N 3 | 17
o=-3E-Dle-) £=3
4 -15
pad, £=2 5 19
wove left wowe vhaut move |ef+
()T T T T T ettt § o
— —
: 2 |
o(Celente Yany accelevate lef+
| “ tttttt Sttt O - ~ — - - - - .
) -
0 3
Slowwsy oo | Speadny | slany ey
motion l ~ 4 “up 1 0(““""4 “p
0 | |
2 ) Y
C “"\ 3
G — &
position { | | {
~ % S *(g (

AP Calculus (These docs are from Mr. Record) Page 13 of 43



Homework Unit 4 — Contextual Applications of Differentiation Name
~| S
S(t)

v: |- 0(((:«-1)‘" \/Lk\ =O S 10
. B — EA-4,t=> 1 | 65
(e~1y 2 2 6
vae kv R A 3 6.25
E~® ChIDY 4 6.8
5 /7.5
- e+ -9
v©9€) Eov

vigyz E2xt+l-9
E~y MA
t?+ 2 ~%

(€Y= ————
v (t‘u\’ [

a3 woveS [eY+ VoS v.gat
viE)= k"*'\a'(’)l -~———— —---—--é'> + 4~ = € - = ~+
0 |
P

4] ceCleltvatig gt
0 4% « T+ + 4+ € € -+

motion I

Sloum dowr | speeding LP

0
P!
t=% t=+ t=%
2 - o D
<O
position } | \ \l }
G R 3 a0
t=3 =1
olt\ = (2&*33(&1[3';* (e*re-3) 2 (k=) t=o
G LF Q‘;-"\Q\
(hy= @D [ 2+ 961 ~£*-2t+¥]
o = (b""\q
altd= 1¥Le ) © t'f:lo

— Y <
& GUC/ NA n Dowmin

>

AP Calculus (These docs are from Mr. Record) Page 14 of 43



Homework Unit 4 — Contextual Applications of Differentiation

Name

3.) A dynamite blast propels a heavy rock straight up with a launch velocity of 160 ft/sec (about 109
mph). The rock reaches a height s(t) = 160t — 16t feet after t seconds.

a.) How high does the rock go?
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&) What is the velocity of the rock when it is 256
ft above the ground
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c.) What is the acceleration of the rock at any time t
during its flight (after the blast)?
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d.) When does the rock hit the ground?
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Name

4.) A projectile is fired vertically upward with an initial velocity of 96 ft/sec from a tower 256 ft high.

Therefore, s(t) = —16t? + 96t + 256.

a.) How long will it take for the projectile to reach its
maximumcheight?
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b.) What is its maximum height?
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c.) How long will it take the projectile to reach its

starting position on its way down?
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d.) What is the velocity of the projectile when it
passes its starting point on the way down?
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5.) Uncle Si's four-wheeler runs out of gas as it goes up a hill. The vehicle rolls to a stop
then starts rolling backwards. As it rolls, its displacement d(t) in feet from the bottom of
the hill at t seconds since the vehicle ran out of gas is given by d(t) = 145 + 31t — t2.

Name

a.) How far from the bottom of the hill was Uncle Si
oowhen he ran out of gas?
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b.) When is his velocity positive? What does this
mean in the context of the problem?
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c.) How far was the four-wheeler from the bottom of
the hill when it starts to roll backwards?
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d.) If Si keeps his foot off the brake, how long will -
it take for him to be at the bottom of the hill? —= J&) ~O
What will his speed be at that time?
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6.) The velocity v(t) of a particle moving along the x-axis is
shown in the figure to the right with t measured in seconds.
Later in this course, you will learn ways to justify each response
as well as finding how far the particle traveled. v(r)

a.) At what time tis the particle farthest to the right?

t=3

b.) At what time intervals is the particle speeding up?
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