WA3 Answer Key

Monday, August 19, 2019 12:49PM

A bullet in a gun is accelerated from the firing chamber to the end of the barrel at an average rate of 6.40 x 10° m/s? for
9.30 x 10™% 5. What is its muzzle velocity (in m/s) (that is, its final velocity)? (Enter the magnitude.)
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A powerful motorcycle can accelerate from rest to 26.8 m/s (60 mi/h) in only 1.90 s, &) \!Q/ =

=0
(a) What is its average acceleration in m/s<? - 1
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(b) How far does it travel in that time? ] \r% = 26_%

A swan on a lake gets airborne by flapping its wings and running on top of the water.

(a} If the swan must reach a velocity of 5.80 m/s to take off and lt_QEEEE'EE_s__f_rom_reEMverage rate of 0.325 m/s2,
how far (in m) will it travel before becoming airborne? -
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A bicycle racer sprints at the end of a race to clinch a victory. The racer has an initial velocity of 11.5 m/s and accelerates at

the rate of 0.650 m,!s2 for 7.00 s.
\}Q = \( + &t

(a) What is his final velocity (in m/s})? )
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(b) The racer Pto the finish Ilrmlfhewas%ﬁ nish line w ‘g'en he started to accelera
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ne other racer was 5.00 m ahead when the winner started to accelerate, but he was unable to accelerate and traveled
at 11.6 mfs until the finish line. How far ahead of him (in meters and in seconds) did the winner finish?
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(a) A world record was set for the men's 100 m dash in the 2008 Olympic Games in Beijing by Usain Bolt of Jama Bolt
"coasted" across the finish line with a time of 9.69 s. If we assume that Bolt accelerated for 2.26 s to reach hi
maximum speed, and maintained that speed for the rest of the race, calculate his maximum speed (in m/s) and his

acceleration (in m/s? )

maximum speed |:| m m/s
acceleration L,) 4,98 m!s

(b) During the same Olympics, Bolt also set the world record in the 200 m dash with a time of 19.30 s. Using the same
assumptions as for the 100 m dash, what was his maximum speed for this race (in m/s)?
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A remote controlled toy car starts from rest and begins to accelerate in a straight line. The figure below represents
"snapshots" of the car's position at equal 0.5 s time intervals. (Assume the positive direction is to the right. Indicate the
direction with the sign of your answer.)
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(a) What is the car's average velocity in the interval betweent = 0.5stot = 1.0 s? \/ _ 95. o -
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(b) Using data from t = 0.5 sto t = 1.5 s, what is the car's acceleration at t = 1.0 s?
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(c)Is he car's speed increasing or decreasing with time?

/> | increasing

O decreasing
) constant

) not enough information

Suppose you are looking down from a helicopter at three cars traveling in the same direction along a freeway. The positions of
the three cars every 2 seconds are represented by dots on the diagram. The positive direction is to the right.
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(a) Which car is traveling at a constant speed?
O [Z]cara
O carB eﬁ/‘}ﬁ( §<4' (E_D\ }éﬁ
O carc
() All cars are traveling at a constant speed.

) None of the cars are traveling at a constant speed.

(b) During which time interval do Car A and Car B have the same average speed?

O titot,

O [Z]t,totg 2 §§0\k%

(c) Which car has the greatest average velocity during the time interval ¢, to ¢,?
O cara
O carB g §€(C@
(©} CarC

(d) Which car has the greatest average velocity during the time interval ¢, to t5?

O cara
i



(d) Which car has the greatest average velocity during the time interval ¢, to £5?
@ CarA
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(e) At which time does Car B catch up with Car A?
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(f) During what time interval does Car C pass Car A?
O B¢, tot,
© ttoty
O tytoty

@ t,totg

(g} At what time does Car A catch Car C?

(h) During what time interval does Car B pass Car C?
Ottt
t2 to t3
O tztoty

© [P]tytots

(i) Which car has an acceleration in the positive direction?
@ cara— (NP qC“{tQ—M\-‘L\—
Car B
Q@ CarCc d‘ﬂMM

(i) Which car has an acceleration in the negative direction?
@ cara
@ carB

carC



A particular airplane will reach liftoff at a speed of 120 ki .
p p p m/h.  ConN
{a) What minimum constant acceleration does the airplane require for it to liftoff after a takeoff run of 280 m? (Enter

the magnitude only.)

(b} How long does it take the airplane to reach liftoff speed?
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