Problemsfor chapter 3.

Summary: Speed isthe dope of the svs. t graph
Accderationisthe dope of thev vs. t grgph.
The change in speed isthe area under thea vs. t graph.
The digtance covered is the areaunder thev vs. t graph.
S- § =Wt constant speed
V-V, = at constant acceleration
_V+Y,
S-S, = t

V2 =VvZ+2a(s- §) constant acceleration

=Vt +%at®> constant acceleration
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re =rcoswt , r, =rsinwt

V, =-wrsnwt , v, =wr coswt
a, = - W?rcoswt = - wr,
a, = -w’rsinwt =- wr,

1.* One milewas equd to 1.609 km. Convert an old speed of 20.0 miles per hour to the now
current gpeed in kilometres per hour. Now convert this speed to the familiar unitsof m st

2. The old open road speed limit was once 50 miles per hour, what is this speed in kilometres
per hour, and m s1? (Usethe information in question 1.)

3* What is the average value of the following speeds? 100 ms®, 115ms?, 130ms?, 145
ms’, 160ms! and 175 ms’. Asumethat these speeds are measured every two seconds,
darting from t = 0 and plot these gpeeds on agraph and determine vdues of aand v for the
eguation v Zat tv, .

4. What isthe average vaue of the following speeds? 22.25 m st 2400mst, 26.75ms?,
2050ms?, 31.25ms* and 33.00 ms*. Assume that these speeds are measured every three
seconds, garting from t = 0 and plot these speeds on a graph and determine values of a and vy
for theeguetionv =at +v .

5* The digtance an object moves (dong adraight line) with timeis given as {(t
s,sm):(0,10.0),(0.5,12.0),(1,14.0),(1.5,16.0),(2.0,18.0),(3.0,22.0)} . Determine the speed and
acceleration of the object.



6. The digance s an object moves (dong adraght line) with timet is given by {(t
s,sm):(011.0),(1.0,13.0),(2.0,15.2),(3.0,17.5),(4.0,20.0),(5.0,22.7)} . Estimate the speed and
acceleration of the object a each of the given times.

7.* Go back to the datain question 3. and determine the distance that a car might travel if it was
moving with the given speeds each two ssconds.

8. Go back to the datain question 4. and determine the distance that a car might travd if it was
moving with the given oeeds each three seconds.

9. A falling object acod erates downwards with a constant acceleration of 9.80ms”2. If the
object gartsfdling from rest find its gpeed and the totd distance through which it has falen for
the first second using 0.10 sintervas.

10. A falling object accd erates downwards with a constant acceleration of 9.80 ms?. If the
object gartsfdling with adownward speed of 2.0 m s?, find its oeed and the total distance
through which it hasfdlen for thefirst second using 0.10 sintervas.

11* A “world dass’ mde athlete can run 200.0 min 10.00 sand 200.0 min 19.60 s. Does he
run faster for the 200 m? What is the average speed for each case? What are the speedsin
terms of Sreet goeedsin km hr 17 I the athlete accelerates with an average accderation of 20 m
s? edimate the time and distance over which he accelerates

12. A “world dass’ femde athlete can run 200.0 min 11.00 sand 200.0 min 21.80 s. Does
she run fagter for the 200 m? What is the average speed for each case? What are the speedsin
terms of Street speedsin km hr ™2 If the athlete accelerates with an average accderation of 20 m
s esimate the time and diistance over which she acoderates.

13* A car with good brakes and tyres can decderate at about "1g" or -9.8 ms 2 peforethe
tyres sart dipping (or skidding). Under hard acceleration the whed s will dso just dart to skid
and this suggests that a car in good condition can also accelerate at about 10 m s2. Find the
pead and disgtance traveled for a car that manages this maximum accderation for 2.0 s If the
car covers400 m, from rest in 14.0 swhat are the average speed and acceleration?

14. A car with compound tyres can decdlerate at about 29" or -19.6 m s2, beforethe tyres
dart dipping (or skidding). Under hard accderation the wheds will dso just sart to skid and
this suggests that arace car can accelerate a about 20 m s2. Find the speed and distance
travelled for a car that manages this maximum acceleration for 2.0 s. If the car covers 400 m,
from rest in 10.0 swhat are the average speed and acceleration?

15.* A hammer thrower rdeases the bl at the end of the hammer with a speed of 35.0
ms®. If the ball is 2.10 m from the axis about which her body turns, how many timeswill she
turn in 1.0 sif she continuesto turn & thisrate?
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16. A discus thrower releases the disc with aspeed of 25.0m s If thisdisc is 1.20 m from
the axis about which his body turns, how many timeswill heturnin 1.2 sif he continuesto turn
at thisrate?

17* Thetyresof acar (see question 13.) can prevent Sdeways acceeration of up to
8.00 m s2. If this car turns acorner a 60 km hr™* what isthe smallest radius of curvature about
which it can turn without skidding? (Don't mix your units of peed.)

18. Thetyresof acar (see question 14.) can prevent Sdeways acceeration of up to
15.00 m s. If this car turns acorner a 80 km hr™* what is the smallest radiius of curvature
about which it can turn without skidding? (Don't mix your units of speed.)

19.* Show that you cannot usethe equation v =v, +a  when describing harmonic motion. I

an eguation for harmonic mationis x- 2.0 =0.25co0s(0.11t) m where w=
0.11 radian s, find values of the maximum meagnitude of acoderation and speed for this mation.

20. Show thet you cannot use the equation v =v , +at  when describing rotationd motion,

2

whae a= VE, with Rtheradius of thecircle. If for circular motion theradiusis 2.5 m, the
period isT = 1.10 s, find the tangentid speed and radid acceleration a.
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