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Acceleration Problems

Basic Concepts
1. What is meant by the term acceleration?

s the rate ot which yovr wlocrty changes

2. What is the mathematical definition of acceleration?

a = Vg -V,
3

3. What are three ways you can accelerate?

M Speed, vp 2. Slow Down 3. (v r O circle

4. Ifyou have an acceleration of 0, what must you be doing?

constant  velocity 11

Problems
1. Ifyou are driving along and the speedometer always reads 20 mph, could you be accelerating?

Explain. 9\ 4. .S"f‘/w'ih‘f road , Wt (f the ryad (s Corvy, yes
lae cavg (o~ covld hyp c&wmg/u? The oirechon Yo are ﬁaue/r'é (n

2. What must be happening to your velocity for you to be experiencing a constant acceleration?

Lt was fo Peed o Cor Shw down) by #e Same amount Qurevy Secan.

3. If acheetah can maintain a constant velocity of 25 m/s, what is the cheetah’s acceleration?

O gt [hecase Mo is po hanse inthe velociy]

4. A car initially at rest speeds up by 3.0 m/s every second for 15 seconds.
a. What is the acceleration of the car?

2 Mg*®

b. What will be the car’s final velocity at the end of the 15 seconds?

oz Vg -Ve 3-% -0 Vp o GXUE) =\ I5 g
t LS

5. A caris traveling at 11 m/s. If it slows dowmn at the rate of 21m/s every second, how fast will it be going
after 3.0 s?

Vi s UMl R
- m 2 L —
aé‘__ 32 SIS -6z Ve =1l 2/\;; = BM/SX

6. Jack accelerates his car from 50 km/hr to 65 km/hr in 5 seconds. Sue accelerates her car from rest to
15 km/hr in the same time. Which one undergoes the greatest acceleration? Explain.

Same accelerofion! Eoch oped op  [§ kph n § §ECnels
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7. Monica is walking to her hairdresser at 1.3 m/s when she glances at her watch and realizes that she is
going to be late for her appointment. Monica gradually quickens her pace at a rate of 0.09 m/s>. What
is Monica’s speed after 10 seconds? Is Monica walking, jogging or running very fast?

vp= 03 ™s  E=gp a= Y~V L ogq- Vg l3

- 2? o [
o q = VP - 113 VF B L /S
8. A police car is driving at 25 m/s for 60 secondt when a stolen car flies by it. To catch it, the police

speeds up to 45 m/s in only 2.5 seconds. What was the acceleration of the pohce car?

Vo= 2ems ac Ve- Vi . g -29 lo= 8 ">
Vg = g mfs t S S 4

ts 2. ¢
9. Starting from rest, you speed up on your bike with a constant rate of 0.8 m/s/s. ¥ 6o seconds
a. How long will it take you to reach a speed of 4 m/s? (g USt[CSS
a= 0.8 wit a-= V{-— f At ¥ informaion

Vg - i s [E=§ sec.s
Ve o™ -8 = L"

b. How fast will you be going after 12 seconds" 8 ) F 1)
a:08 “Is V- T =
Vp=?  ygsemy &S T ‘
£=1258 ‘-V‘F = 4.6 "'{Sl
10. A plane is flying at 300 m/s. It slows down at a rate of 2.5 m/s/s.
a. How fast is it going after 20 seconds? -$0 = ¢+ Joo
e 300 ™M = Vg~V
vy = 300 ™s a= Vi % f Vg & 250 ™/
s 2.5 Y -
t - 2 ) S _z's - U.[ - gOO
T 2o
b. How long will it take to reach a speed of 180 m/s? X S ,’_2’_0
v; = 300 ™/s a= V§-v +

. - - (B0~ %00
t'? \ff‘:IBO"‘/! Z'S—- 0 £ \rt; %85 s
11. A car has an initial speed of 20 km/h and undergoes a constant acceleration of 4 km/h/s.

a. How fast is it going after 3 seconds?

i 20 KP Q= V.F"u' [2: V_P"w
acd Ky j [V 32 kph
t=3 \(;:7 Y = VF -20 f kf

b. How much total time would it take to reach a speed of 80 km/h?

© 20 kph az Y-y 4 - 80-20
f»- 80 kpw ¢ Y= 6o

- '_5020 ri‘
t a'—t“"/ H & {6’"55¢ck

12. Sketch position vs. time and velocity vs. time graphs that would show someone speeding up.

ANV
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Answers to Problems 1) yes 2) change same amount @ second
3) 0 m/s/s 4 a)3m/s/s
b) 45 m/s 5)5m/s 6) same
7) 2.2 m/s 8) 8 m/s/s 9a)5s
b) 9.6 m/s 10 a) 250 m/s b) 48 s
11 a) 32 km/h b)15s
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