Kinematics - Motion Graphs Answers.notebook October 24, 2017

1. A cart travels with a constant nonzero acceleration along a straight line. Which graph best represents the rela-
tionship between the distance the-cart travels and time of travel?
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A car on a straight road starts from rest and accelerates 3. A student throws a baschall vertically upward and

at 1.0 meter per second’ for 10 seconds. Then the car
continues to travel at constant speed for an additional 20

seconds,

then catches it. If vertically upward is considered to
be the positive direction, which graph best represents
the relationship betweed velocity and time Jor the
baseball? [Neglect friction. |

2. Determine the speed of the car at the end of the first " A_ e i L

10 seconds.

Speed = at A : ‘u

(1) (3)

Speed = (1 m/s?)(10 s) ) e e
y @

Speed =10 m/s (2)

4. The graph below represents the displacement of an 5. Which pair of graphs represent the same motion of an object?
object moving in a straight line as a function of time.
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What was the total distance traveled by the object 4
during the 10-second time interval? (2 4
8 + 8 + 8 = 24 m (distance)
displacement =8 m
oops, no question
6.  Which graph best rej the relationship b 7.  The graph below shows the relationship between th
the velocity of an object thrown straight upward from speed and clapsed time for an object falling freely
Earth's surface and the time that clapses while it is in from rest near the surface of a planet.
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What is the magnitude of
the acceleration?

a=8m/s/3s=27mls?
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8. An obscrver recorded the following data for the mo- 9.
tion of a car undergoing constant acceleration.
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A car traveling on a straight road at 15 metds per
second accelerates uniformly to a speed of 21 facters

Time (s) | Speed (m/s) V=d/t per second in 12 seconds. The total distance tfaveled
by the car in this 12-second time interval is
2s(—2 P 3m/s  vieviear Tl
: & 2 2
1s(—s 55 D 1.5m/s Vi=Vi*2ady 19,
T=(vavyz 3. 216m
What was the magnitude of the acceleration of thd =Vt 4 252m Vi =15m/s
) -—
o d=Vit+1/2at2 Vi=21mis
_ a=(V,-V)/t t=12s
a=v/t *

a=3m/s/2s=15m/s?
a=15m/s/1s=1.5m/s?
a=45m/s/3s=1.5m/s?

10. A race car starting from rest accelerates uniformly at

4.9 m/s’. What is the earsspeedsaftesit has traveled_

d=7?

d =Vt + 1/2at?
d = 15(12) + (.5)(.5)(122)
d=216m

11. A car initially traveling at a speed of 16 meters per

second accelerates uniformly to a speed of 20 meters

200 meters? per second over a distance of 36 meters. What is the
1. 1960 m/s V,=0m/s V; =V, + a t magnitude of the car’s acceleration?
i' ?}':E: :f: a=49m/s® ° V#=VZ+2ad Vi=16m/s  *
4 313 m/s d=200m V= (ViVy)2 V;=20 m/s
V=2 d=Vt d=36m
d=Vit+1/2at2 az2
V2 =V2+ 2ad a=(V,-V)/t
V2= 0 +2 (4.9 m/s?)(200 m) .
V2= 1960 = \J1960 = 44.27 m/s Vi=Vi+2ad
V7Z- V2 = 2ad
a=VZ2-v?/2d

a = (20)2 -(16)? / 2(36)
a =400 - 256 / 72

a=2m/s/s
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12. A ball is thrown straighlt downward “"m_’ a speed of 13. oHow farwill a brick starting from rest fall freely in
0:50=meter=pemsecond from a height of d@=meters. %.0 seconds?
What is the speed of the ball @7@-second-after it is V.=0m/s
released? [Neglect friction.] Ved) :
1. 0.50 m/s =d/t —
- a=~10 m/s/s
2‘ 7.4]‘[1./5 Vi_0'5 m/S Vf=Vi+at
3. 98m/s ) ) t=3sg
4. 15 m/s a=~10 m/s/s VZ=V?+2ad
t=07s V= (Vivyr2 d=
d=Vt
Vi = d=Vit+12at2 a=§\3/= "1?/;"/343
=VIi+
a=g=~10 m/sls azv-vyre A=V at
d = 0 +.5(10)(3)
V,=V, +at d=45m

Vi=.5m/s + (10 m/s/s)(0.7 s)
Vi=7.5m/s

14. A baseball dropped from the roof of a tall building
takes 3.1 seconds to hit the ground. How tall is the
building? [Neglect friction.]

15. A 1.0-kilogram ball is dropped from the roof of a
building 40 meters tall. What is the approximate
time of fall? [Neglect air resistance.]

1. 15m V=d/t 1. 29s
2. 30m = 2. 20s
3. 47m Vi=0m/s Vi=Vitat 3 415
4 Mm a=~10m/s/s Vi=Vi+2ad4 82s V,=0m/s
t=3.1s ﬁtf” a=~10 m/s/s
d= d=Vit+1/2at2 d=40m
a=g=~10 m/s/s a=(V,-V)/t t=

d =Vt + 1/2at?
d =0+ .5(10)(3.1?)
d=48.05m

a=g=~10m/s/s
d=V,t+12at
40 =0+ .5 (10)t?
t?=40/5=8
VE=V8=28s
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16. A r()ck fﬂ.ll& from rest ()ﬂ.u h]gh Ll]ﬁ‘. H()\V ﬁlf ha_._‘ thc 17. Which diagram best represents the position of a ball,

. . . - at equal time intervals, as it falls freely from rest near
rock fallen when its speed is 39.2 meters per second? Earth’s surface?
- .

[Neglect friction.] . .
1. 196m I
2. 41m Vi = 0ml/s . -
783 m ! . .
4. 123m a=~10 m/s/s !
V, =39.2 m/s 5 1 s et 5
d=
a=g=~10m/s/s
VZ = V32+ 2ad
Vf2 = Vi2 = 28d
d=V?-V?/2a
d =1536.64 / 20
d=76.83m

V=d/t
Vi=V,+at
Vé=VZ+2ad

V = (V4V,)/2
d=Vt

d=Vit+1/2at2
a=(V,-V)/t
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