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A
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ild
 o

perates a rem
ote con

trolled toy car o
n
 a lin

e
ar track. Th

e fig
u
re be

low
 plots th

e car's p
osition

 as a fu
n
ction

 o
f tim

e.

Fin
d
 th

e
 velocity of th

e toy car over th
e
 fo

llow
in

g tim
e in

tervals. In
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icate th

e direction
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ith
 th

e
 sign
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r an
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er.
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 s to
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 s to
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) Th
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 below
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ts th

e
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o
s
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n
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s tim

e
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g
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e
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e graph
 below
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A
 particle is restricted

 to m
ove alon
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sio
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e x-axis. T
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h
 be
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w

 plots th
e velocity o

f th
e
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fu
n
ction

 o
f tim

e
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(a
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 of th
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e
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n
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's velocity?
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S
u
p
pose you

 are lookin
g dow

n
 from

 a h
elicop

ter at th
re

e ca
rs travelin

g in
 th

e sam
e
 direction

 alon
g
 a fre

ew
ay. Th

e position
s

of th
e th

re
e ca

rs every 2
 se

co
n
d
s a

re represen
ted by

 d
ots on

 th
e
 diagra

m
. Th

e positive dire
ction

 is to
 th

e
 righ

t.

(a
) W

h
ich

 car is trave
lin

g at a con
stan

t spee
d?

(b
) D

u
rin

g
 w

h
ich

 tim
e
 in

terval d
o C

ar A
 an

d C
ar B

 h
ave

 th
e
 sa

m
e ave

rag
e speed

?

(c) W
h
ich

 car h
a
s th

e g
rea

test ave
rage

 velocity du
rin

g th
e tim

e in
te

rval t1  to t2 ?

(d
) W

h
ich

 car h
as th

e grea
te

st a
vera

ge ve
locity

 du
rin

g th
e tim

e
 in

terva
l t4  to

 t5 ?

(e
) A

t w
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ich
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e doe

s C
ar B
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tch

 u
p w

ith
 C
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r A

?

(f) D
u
rin

g
 w

h
a
t tim

e in
te

rval doe
s C

ar C
 pass C

a
r A

?

C
a
r A

C
a
r B

    

C
a
r C

A
ll ca

rs are travelin
g at a

 co
n
stan

t spee
d.

N
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e of th
e cars a

re travelin
g a

t a
 con
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n
t spe

ed.

t1  to t2

t2  to t3     

t3  to t4

t4  to t5

C
a
r A

C
a
r B

    

C
a
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C
a
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r B
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r C

t2t3     
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(h
) D

u
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g w
h
at tim
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l do
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ar B
 pa
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ar C

?

(i) W
h
ich

 car h
a
s an

 acceleratio
n
 in

 th
e po

sitive d
irection

?

(j) W
h
ich

 ca
r h

a
s a

n
 a

ccelera
tion

 in
 th

e
 n

eg
ative dire

ctio
n
?
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on

stan
ts

A
 rem

ote con
trolled

 toy car starts from
 rest an

d beg
in

s to accelera
te in

 a stra
ig

h
t lin

e
. T

h
e figu

re
 b

elow
 represen

ts

"sn
apsh

ots" of th
e car's position

 a
t equ

al 0
.5

 s tim
e
 in

tervals. (A
ssu

m
e th

e positive dire
ction

 is to
 th

e
 righ

t. In
d
icate

 th
e

dire
ction

 w
ith

 th
e
 sign

 of you
r an

sw
er.)

(a
) W

h
at is th

e
 ca

r's averag
e velocity in

 th
e
 in

terva
l b

etw
e
en

 t =
 0

.5
 s to t =

 1
.0

 s?

 m
/s

(b
) U

sin
g d

ata from
 t =

 0
.5

 s to
 t =

 1
.5

 s, w
h
a
t is th

e car's acce
le

ration
 at t =

 1
.0

 s?

 m
/s

2

(c) Is th
e car's speed

 in
crea

sin
g or d

ecrea
sin

g w
ith

 tim
e?
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A
 co
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m

u
ter backs h

e
r car o

u
t o

f h
er garage

 w
ith

 a con
stan

t acceleratio
n
 of 1

.4
0
 m

/s
2.

(a) H
ow

 lon
g doe

s it ta
ke h

e
r to

 rea
ch

 a spee
d of 2

.2
0
 m

/s?

 s

(b) If sh
e th

en
 brake

s to a stop
 in

 0
.8

 s, w
h
at is h

e
r (con

stan
t) d

ecelera
tio

n
?
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(a
) A

 ligh
t-ra

il com
m

u
ter train

 acce
le

rate
s a

t a rate of 1
.4

5
 m

/s
2. H

ow
 lon

g do
es it ta

ke it to reach
 its top

 sp
eed o

f 8
0
.0

km
/h

 sta
rtin

g
 from

 rest?

 s

(b
) Th

e sam
e
 train

 o
rdin

arily de
ce

lerate
s at a rate of 1

.4
5
 m

/s
2. H

ow
 lon

g doe
s it ta

ke to com
e
 to a sto

p from
 its to

p sp
eed

?

 s

(c) In
 em

erg
en

cies th
e tra

in
 ca

n
 d

ecelerate m
ore rap

id
ly, com

in
g
 to re

st from
 8

0
.0

 km
/h

 in
 8

.3
0
 s. W

h
at is its em

e
rge

n
cy

dece
leration

 in
 m

/s
2?

 m
/s
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A
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 a ru
n
w
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 a
 sp

eed
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f 1
0
5
 m

/s, m
ovin

g east, an
d it slo

w
s to a stop

 in
 1

1
.0

 s. W
h
at is th

e
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agn
itu

d
e

an
d dire

ctio
n
 of th

e plan
e's averag

e acceleratio
n
 du

rin
g th

is tim
e in

terval?

m
ag

n
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d
e    
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est
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A
n
 O

ly
m

pic track ru
n
n
er starts from

 rest an
d h

a
s a

n
 accelera

tion
 o

f 2
.5

 m
/s

2 fo
r 3

.9
 s, th

e
n
 h

as zero accelera
tio

n
 for th

e

re
m

ain
d
er o

f th
e race. Fin

d
 th

e
 ru

n
n
er's spe
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t th
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 follow

in
g tim
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 t =

 2
.1

 s

 
 5.25
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(b
) th
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d of th

e ra
ce

 
 9.75

 
m

/s
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A
 sn
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rde
r on

 a slo
pe starts from

 rest an
d reach

e
s a

 sp
eed

 o
f 3

.2
 m

/s afte
r 8

.2
 s.

(a
) W

h
a
t is th

e
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itu

d
e of th

e sn
o
w

bo
a
rd

er's a
vera

ge a
ccelera

tion
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(b
) H

ow
 far d

oes th
e sn

ow
boa

rde
r travel in

 th
is tim

e?
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 rest, a ru
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s a spe
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 1
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w

 far does sh
e
 ru

n
 du

rin
g th

is tim
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assu
m

in
g h

e
r accelera

tio
n
 is u

n
ifo

rm
?

 
 7.2

 
m

Supporting M
aterials

1
4
.

-
Q

u
e
stio

n
 D

e
ta

ils
O

S
C
o
lP

h
ys1

 2
.5

.0
2
4
. [2

1
5
3
6
1
2
]

A
t th
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4
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S
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e for 7
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 s w

ith
 a u
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iform

 acce
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ration
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h
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lies th
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.0
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n
iform
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 of �

3
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/s

2 over th
at tim

e.
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) W

h
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t is th

e
 tru

ck's spee
d a

t th
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d o
f th

e b
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g period?
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) W

h
at is th

e
 tota
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ce traveled by th
e tru

ck
 (fro

m
 th

e poin
t w

h
ere

 it sta
rted

 at rest to th
e en

d of th
e brakin

g

period)?

 
 77.5
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A
ssig

n
m

e
n
t D

e
ta

ils

1
7
.

-
Q

u
e
stio

n
 D

e
ta

ils
O

S
C
o
lP

h
ys1

 2
.P.0

2
8
.W

A
. [2

7
0
7
3
9
3
]

P
h
ysica

l C
on

stan
ts

S
tartin

g from
 rest, a ru

n
n
er rea

ch
es a spee

d of 3
.0

 m
/s in

 2
.3

 s. In
 th

e sa
m

e 2
.3

 s tim
e, a m

o
torcycle in

cre
ases sp

eed
 from

3
6
.0

 to 4
4
.0

 m
/s. In

 b
oth

 ca
se

s, assu
m

e th
e acceleratio

n
 is con

stan
t.

(a
) W

h
at is th

e
 acce

le
ration

 (m
agn

itu
de

 on
ly) of th

e ru
n
n
er?

 
 1.3

 
m

/s
2

(b
) W

h
at is th

e
 acce

le
ration

 (m
agn

itu
de

 on
ly) of th

e m
otorcycle

?

 
 3.48

 
m

/s
2

(c) D
oes th

e m
oto

rcycle
 trave

l fa
rth

er th
a
n
 th

e ru
n
n
er du

rin
g
 th

e 2
.3

 s?

If so, h
o
w

 m
u
ch

 farth
e
r? (If n

ot, en
ter zero.)

 
 88.6
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N
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1
8
.

-
Q

u
e
stio

n
 D

e
ta

ils
O

S
C
o
lP

h
ys1

 2
.5

.0
3
8
. [2

1
5
3
8
1
7
]

A
 bicycle ra

ce
r sprin

ts a
t th

e en
d of a race to clin

ch
 a victory. T

h
e racer h

as an
 in

itia
l ve

locity
 of 1

1
.5

 m
/s an

d
 acce

le
rate

s a
t

th
e rate of 0

.4
5
0
 m

/s
2 for 7

.0
0
 s.

(a) W
h
at is h

is fin
a
l velocity

?

 
 14.7

 
m

/s

(b) T
h
e
 racer co

n
tin

u
es at th

is velo
city to th

e fin
ish

 lin
e. If h

e w
as 3

0
0
 m

 fro
m

 th
e
 fin

ish
 lin

e
 w

h
en

 h
e started

 to

a
ccelerate, h

ow
 m

u
ch

 tim
e
 did h

e
 save?

 
 4.86

 
s

(c) O
n
e oth

er racer w
as 5

.0
0
 m

 ah
e
ad w

h
en

 th
e w

in
n
er started to

 a
cce

lerate
, b

u
t h

e w
a
s u

n
a
ble to accelera

te

a
n
d trave

le
d
 at 1

1
.8

 m
/s u

n
til th

e
 fin

ish
 lin

e
. H

ow
 far ah

ead o
f h

im
 (in

 m
eters an

d
 in

 se
co

n
d
s) did th

e w
in

n
er

fin
ish

?

d
ista

n
ce

 
 44.5

 
m

tim
e
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