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m The position versus time for a certain particle moving

along the x axis is shown in Figure P2.1. Find the aver-
age velocity in the time intervals (a) O to 25, (b) O to 4 s,
() 2sto4s, (d) 4sto 7s, and () 0 to 8s.
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Figure P2.1 Problems 1and 9.
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A person walks first at a constant speed of 5.00 m/s
] along a straight line from point @ to point ® and then
back along the line from ® to @ at a constant speed of
3.00 m/s. (a) What is her average speed over the entire
trip? (b) What is her average velocity over the entire trip?
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[7)] A position—time graph for a particle moving along
the x axis is shown in Figure P2.7. (a) Find the aver-
age velocity in the time interval ¢t = 1.50 s to t = 4.00 s.
(b) Determine the instantaneous velocity at ¢ = 2.00 s
by measuring the slope of the tangent line shown in
the graph. (c) At what value of ¢is the velocity zero?

Figure P2.7
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13. A person takes a trip, driving with a constant speed of
IW 89.5 km/h, except for a 22.0-min rest stop. If the per-

son's average speed is 77.8 km/h, (a) how much time is
spent on the trip and (b) how far does the person travel?
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A particle moves along the x axis according to the
[ equation x = 2.00 + 3.00¢ — 1.00¢2, where xis in meters

and tis in seconds. At t = 3.00 s, find (a) the position of
the particle, (b) its velocity, and (c) its acceleration.
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35.|The driver of a car slams on the brakes when he sees

[¥ija tree blocking the road. The car slows uniformly

M with an acceleration of —5.60 m/s? for 4.20 s, making
straight skid marks 62.4 m long, all the way to the tree.
With what speed does the car then strike the tree?
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37. A speedboat travels in a straight line and increases in
speed uniformly from v, = 20.0 m/s to v, = 30.0 m/s in
[ a displacement Ax of 200 m. We wish to find the time
interval required for the boat to move through this

displacement. (a) Draw a coordinate system for this
situation. (b) What analysis model is most appropri-
ate for describing this situation? (¢) From the analysis
model, what equation is most appropriate for finding
the acceleration of the speedboat? (d) Solve the equa-
tion selected in part (¢) symbolically for the boat’s
acceleration in terms of v, Uy, and Ax. (e) Substitute
numerical values to obtain the acceleration numeri-
cally. (f) Find the time interval mentioned above.
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38. A particle moves along the x axis. Its position is given

M by the equation x = 2 + 3¢ — 412, with xin meters and
tin seconds. Determine (a) its position when it changes
direction and (b) its velocity when it returns to the
position it had at ¢ = 0.
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41. An object moves with constant acceleration 4.00 m,/s
and over a time interval reaches a final velocity of
12.0 m/s. (a) If its initial velocity is 6.00 m/s, what is its
displacement during the time interval? (b) What is the
distance it travels during this interval? (c) If its initial
velocity is —6.00 m/s, what is its displacement during

the time interval? (d) What is the total distance it trav-
els during the interval in part (c)?
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49. It is possible to shoot an arrow at a speed as high as
100 m/s. (a) If friction can be ignored, how high would
an arrow launched at this speed rise if shot straight up?
(b) Ilow long would the arrow be in the air?

10
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51. A ball is thrown directly downward with an initial
speed of 8.00 m/s from a height of 30.0 m. After what
time interval does it strike the ground?

11
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[53.] A student throws a set of keys vertically upward to her
I} sorority sister, who is in a window 4.00 m above. The
second student catches the keys 1.50 s later. (a) With
what initial velocity were the keys thrown? (b) What was

the velocity of the keys just before they were caught?
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65. A ball starts from rest and accelerates at 0.500 m/s2
while moving down an inclined plane 9.00 m long.
When it reaches the bottom, the ball rolls up another
plane, where it comes to rest after moving 15.0 m on
that plane. (a) What is the speed of the ball at the bot-
tom of the first plane? (b) During what time interval
does the ball roll down the first plane? (c) What is the
acceleration along the second plane? (d) What is the
ball’s speed 8.00 m along the second plane?

13
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[Z] The position versus time for a certain particle moving
along the xaxis is shown in Figure P2.1. Find the aver-
age velocity in the time intervals (a) 0 to 2, (b) O to 4,

(c)2stods, (d) 4510 7s,and (c) 0to 8s.
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Figure P2.1 Problems 1 and 9.
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4,@0)// . A pmnmn—ume graph for a particle moving along
the x axis is shown in Figure P2.7. (a) Find the aver-

age velocity in the time interval t = 1.50 s to t = 4.00 s.
(b) Determine the instantaneous velocity at i = 2.00 s
by measuring the slope of the tangent line shown in
the graph. (c) At what value of ¢is the velocity zero?
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13. A person takes a trip, driving w?th a constant speed of L osd 2Bk b s L
EX 89.5 km/h, except for a 22.0-min rest stop. If the per- -

son's average speed is 77.8 km/h, (a) how much time is 4614  Adl 6 € 2 o/ j & (/65"/ J

spent on the trip and (b) how far does the person travel?
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the particle, (b) its velocity, and (c) its acceleration. /
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37. A speedboat travels in a straight line and increases in b= D /s ,ﬁj L”'/ / Z(//
AMT »e] vini y = < o B - ? 7
AMT| speed uniformly from v; = 20.0 m/s to Yy 30.0 m/s in - 300/, % 4/. @/ / /]

[ a displacement Ax of 200 m. We wish to find the time \/QZ
interval required for the boat to move through this

displacement. (a) Draw a coordinate system for this

situation. (b) What analysis model is most appropri- %
ate for describing this situation? (c) From the analysis
model, what equation is most appropriate for finding
the acceleration of the speedboat? (d) Solve the equa-
tion selected in part (¢) symbolically for the boat’s
acceleration in terms of v, vy, and Ax. (e) Substitute
numerical values to obtain éle acceleration numeri-
cally. (f) Find the time interval mentioned above. %
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38. A particle moves along the x axis. Its position is given 5 Loatr U, et/ <
, el o Iy 9 % * o
b:\ the equation x 2 + 3¢ —4 ,.\\flth xin meters and ) (j’; et /
tin seconds. Determine (a) its position when it changes .
direction and (b) its velocity when it returns to the 4, orols ) 220 [s

osition it had at ¢t = 0. -
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41. An object moves with constant acceleration 4.00 m/s? Bey Ald }{, A2/ g £/ ‘}f % 2 JL’
and over a time interval reaches a final velocity of ‘ -
12.0 m/s. (a) If its initial velocity is 6.00 m/s, what is its i /r"’// P Z:,«u
displacement during the time interval? (b) What is the
distance it travels during this interval? (c) If its initial
velocity is —6.00 m/s, what is its displacement during

the time interval? (d) What is the total distance it trav-
els during the interval in part (c)?
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49. It is possible to shoot an arrow at a speed as high as { )l e A
100 m/s. (a) If friction can be ignored, how high would Yo
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51. A ball is thrown directly downward with an initial Ve - S m s
speed of 8.00 m/s from a height of 30.0 m. After what s
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second student catches the keys 1.50 s later. (a) With 5, 0/
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what initial velocity were the keys thrown? (b) What was 3 ,
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while moving down an inclined plane 9.00 m long. ée‘ g /; o (9
/ S
When it reaches the bottom, the ball rolls up another Y ! bss (8

plane, where it comes to rest after moving 15.0 m on /4: (/§m) // AL ‘/}‘-?/
that plane. (a) What is the speed of the ball at the bot- Ty

tom of the first plane? (b) During what time interval
does the ball roll down the first plane? (¢) What is the % 7 » Vpo
: : A ? 7
acceleration along the second plane? (d) What is the v st \. O
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ball’s speed 8.00 m along the second planer? — 4;:;———"
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