— Motion
N otio

AS TELLEIRAS

1. For a long time it was the dream of many runnerdreak the'4-minute
mile." Now quite a few runners have achieved what oeeened an impossible goal.
On July 2, 1988Steve Cramof Great Britain ran a mile i8.81 min During this
amazing run, what was Steve Cram's avespged in mi/hoi. Resp.: 15.75 mi/min

2. Two buses leave Houston at the same time andl irawgpposite directions.
One bus averagé® mi/hourand the other bus averagdsmi/hour In how many hours
will they be570 miles apaf Resp.: 6 h.

3. A train leaves Little Rock and travels north8&t hm/h Another train leaves
one hour laterand travels north &5 hm/h How longafter the first train leaves dbe
trains mee? How far did the trains travelResp.: 9.5 h; 807.5 mi..

4. Two planes leave @ AM from airports that ar@700 milesapart and fly
towards each other at speed200 mph(planeA) and250 mph(planeB). At what time
will they pass each otheFfow farwill the plane Atravel?Resp.: 3 P.M, 1200 mi.

5. A car is cruising att00 km/hwhen it slams on the breaks. It stops4ib
seconds If the acceleration is constant, find #xecelerationand thedistanceit took to
stop the carResp: 6.17 mfs62.5 m.

6. You are driving aB0 m/swhen you pass a police car at rest. If it spegds u
from rest with a uniforn2.44 m/é how much time does it take for the police to pass
you, how far have you traveled®esp: 24.6 s, 738 m.

7. The Road Runner, traveling 86 meters per seconds cruising down the
road,Wili E. Coyotesees our fine-feathered friend and starts out fresh to catch him
just as the road runner passes himldrsecondshe reaches for the Runner (just before
he smashes into a rock.) What wasduseleratior? How far did W. E. Coyote travel?
Resp: 550 m, 11 s

8. A rock is dropped from thEmpire State Buildinglf the building is300 m
tall, how longwill it take for the rock to hit the ground?ow fastwill it be moving
when it hits the groundResp: 7.8 s, 76.7 m/s.

9. A ball is thrown vertically upward with an iniciaklocity of 20 meters per
second Calculate: a) Thenaximum heighteached by the ball. b) Thetal time for
which the ball is in the aiResp: a) 20.4 m b)3.9s

10. A ball is thrown upwards at8 m/sfrom a point that isSl2 m above the
ground. a) What is thenaximum heigh&bove the ground that this ball will rise to? b)
How longwas required to reachis poin® c) What will be theelocityof the ballthree
secondafter release. djlow longwill this ball be in the air?. e) With whaglocitywill
the ball impact thground? Resp: a) 28.5 m. b) 1.84 s. ¢) — 11.4 m/s. d) 428) —
23.65 m/s.



11. A boy throws a ball straight up frod0 m above the ground The ball
reaches a max height 80 m a) Find the ball’snitial velocity and thetotal flight time
of the ball if it then proceeds to land on the grisince the boy misses catching it).
Resp.: 19.8 m/s; 4.49 s.

12. A man throws a ball straight upward. The ballEsahis hand at a height of
1.5 mabove the ground and its initial velocitydsm/s.a) How highabove the ground
will the ball reach? biHow longwill the ball take to reach ithaximum heigft Resp.:
a)4.8m.b)0.81s,c)0.42s;0.21 s.

13. A rifle bullet is shotvertically upward Twenty three seconds latdre bullet
has a velocity o72.0 m/s, downward/Nhat is thevelocity of the bullet when iteft the
rifle? What was thenaximum elevatichHow longwas required to readfis poin®
Resp: 153 m/s, 1190 m, 15.6 s.

14. A ball thrown vertically upward is caughtsecond$y the person who threw
it at exactly the same height it left her hand.dRineinitial velocity of the ball and the
max heightResp.: 25 m/s, 31 m

15. A mandropsa penny off the top of 800 m tall cliff Another man, lying on
the ground below the cliff, throws another pestraight upat withan initial velocity of
50 m/s. Find thetime at which both penny’s are at the same heigbve the ground.
At this time,how highabove the ground will they bResp.: 2 s, 80.4 m

16. A projectile is fired with a speed 8fL m/sat an angle 080° a) What are
theinitial x- and y- components of velo&tp)How highwill it rise, how much timeuvill
it spend in the air? cHow far will it travel downfield? d) What are the and y
components of velocity as it returns to the graRésp: a) Vox= 26.8 m/s; Voy=15.5
m/s. b) 12.3 m; 3.16 s. ¢) 84.8 m.

17. A body is projected with a velocity @00 m/sat an angle oB0°above the
horizontal. Calculate: a) Theégme taken to reach themaximum heightb) Its velocity

after 16 sResp.: a) 10 s. b) 17B- 60] m/s .

18. A particle is projected with a velocity 80 m/sat anangle of 40%bove the
horizontal plane. Find: a) Thene for which the patrticle i the air. b) Thehorizontal
distanceit travels. c)Maximum heightd) Velocityafter3 s Resp: a) 3.9 s. b) 89 m. ¢)

19 m. d) 23i - 10.1] .

19. A mortar shell is fired at an angle B3°with a speed 088 m/s How longis
the shell in airHow far does it travel before hitting the grountf®w high does it
reach?Resp.: 16 s; 943 m; 313 m.

20. A bouncing ball leaves the ground with a veloatyt.36 m/sat an angle of
81 degreesbove the horizontal. &jow longdid it take the ball to land? IBjow high
did the ball bounce? c) What was the batlisge? Resp.: a) 0.88 s; b) 0.95 s. ¢) 0.60 m.



21. A projectile is launched and spen8%$ secondgotal time in the air and
travels75 meters in the horizontal directioDetermine: a) Thaorizontal and vertical
components of launch velocity) Theinitial velocity (launch speed and angleResp.:
a) Vox= 25.0 m/s; Voy= 14.7 m/s. b) 29 m/s; 30.B8dee x-axis

22. Starting2 m from the wall0.55 mtall if you jumped at an angle @&2
degreesvhat must youminimum speetle?Resp.: 6.2 m/s

23. A biker jumps a canyon that i2 m wide He uses ai5 degree inclingo
approach the jump. Whapeednust he achieve to clear the cany®&esp.: 15.3 m/s.

24. On level ground, a football is thrown up at a aeriangle. The ball is in the
air 2 sand strikes the groun8B0 mfrom the thrower. What was the ball's tatatial
velocity? Resp.: v =18 m/s 33° above horizontal

25. A ball is thrown horizontally at a speed2# meters per secoritbm the top
of a cliff. If the ball hits the ground.0 seconds laterapproximatelyhow highis the
cliff? Resp.: 78.4 m.

26. A rescue plane wants to drop supplies to an adven210 mbelow in a
remote region in Central Australia. The plane tlavlorizontally towards the
adventurer with a speed 252 km/h Ignore air resistance to simplify the calculasioa)
How longwill it take the supplies to hit the ground?Hyw far (horizontal distance) in
advance of the adventurer must the supplies bepdbn order to land next to the
adventurer? c¢) With whapeed do the supplies land on the graumesp.: a) 6.54 s. b)

458 m. c) 700 - 64] m/s

27. Divers at Acapulco dive from a cliff that@. m high If the rocks below the
cliff extend outward for23 m what is theminimum horizontal velocita diver must
have to clear the rocks safelg@sp.: 6.5 m/s.

28. A movie stunt driver on a motorcycle speeds hanally off a 50 m high
cliff. How fast (in km/h) must the motorcycle leattee cliff-top if it's to land on the
level ground below at a distance3ff m from the base of the chfResp.: 101 km/h.

29. A pebble is thrown from the top of a cliff at aegd of10 m/sand at30°
above the horizontalt hits the sea below the cli s later Find a) Theheightof the
cliff. b) The distance from the base of the chff which the pebble falls into the sea.
Resp: a) 150 m. b) 52 m.

30. An airplane is climbing from take-off at a velgcif 65 m/sat an angle of
22.6°above the horizontal. At an altitude 8.8 mabove the ground a bolt drops from
the planeHow long does the boltise before it begins to fall? What is tlmeaximum
heightof the bolt above the ground? What is thil time of flightfor the bolt? What is
the impact velocityof the bolt?Resp.: a) 2.4 s b) 120 m ¢) 7.4 s d) 77.5 m/s; B9.2
below the horizontal.



