Problemsfor chapter 5.

Revison @ F = ma If thereisno rotation the forces can be taken to act through the centre
of mass.
Thework done by aforceisfound from the area under the force vs distance graph.
smv?- 2mvg = F(s- s;) for aforcethat causes motion,
ZMv* - 2mvg = mg(Y, - Y) inthiscasey >y,

W
P=T= Fv

1.*A hammer thrower rdeasesthe ball & the end of the hammer with a peed of 350m
sl If thebdl is2.10 m from the axis about which her body turns, and has amass of 4.00 kg,
what magnitude of radid force must the thrower overcome to hold the bdl as sheturnsin the
arcle?

2. A discus thrower releases the disc with a gpeed of 25.0 m s, If the discusis 1.20 m from
the axis about which his body turns, and has amass of 2.00 kg, what magnitude of radia force
must the thrower overcome to hold the disc as he turnsin the cirde?

3* If acar withagpeed of 16.7 m s, turnsacorner of radius 34.7 m whét friction forceis
required from the tyres to hold the car on the road? (The car has amass of 1050 kg.)

4. If aracing car with aspeed of 24.0 m s, turnsacorner of radius 36.0 m wheat friction
forceisrequired from the tyres to hold the car on the road? (The car has amass of 1050 kg.)

5* A hdplesstraveler of mass 60.0 kg is diding dong afrozen river towards a frozen waterfdl
with aspeed of 0.80 m st thetravdler isgtting on a 20.0 kg dedge that moves acrosstheice
with no friction. Jugt in time the traveler comes to his senses and jumps off the dedge, after this
jump he moves a 050 m s from thewaterfdl (icefdl redlly). show that the dedge and the
traveler experience oppodite and equd forces. If you cant do this assume thet it tekes hdf a
second for the traveler to push off from the dedge.

6. A travder of mass 60.0 kg is diding dong afrozen river towards afrozen waterfdl with a
Speed of 0.80 m st thetravdler isgtting on a 20.0 kg dedge that moves across theice with no
friction. In desperation the traveler thinks to fire somerifle bullets in the direction thet the dedge
isrunning. These bullets each have amass of 50° 103 kg and a muzzle speed of 500 m st. Each
bullet accdlerates from rest in the rifle to the 500 m st over adistance of 0.90 m, if the
accderation is congtant, how long does this take’? What average force acts on the traveler and
dedge while this takes place?



7> A block dides down a plane thet isindined to the horizontal by 30°, if thereisno friction
what isthe accderation of the block? Now if the weight of the block is400 N whet isthe
norma force that acts directly into the plane and whét is the companent of the weight force thet
actsdirectly down the plane? Findly, if afriction force of 20 N acts directly up the planewhat is
the new accderation of the block?

@

8. If the block shown above and described in quetion 7., does not dide a al what frcition
forceis required to hold it in postion? What is the accderation of the block if the friction has
eactly one hdf thisvaue (that is needed to hold the block in place)?

9.* The 400 N block (shown above) is pulled up a 30° plane by aforce thet acts directly up the
plane and the friction force that ressts the motion is 20 N. What is the magnitude of this pulling
forceif the block moves upwards without acceleration? Wheat is the magnitude of this pulling
forceif the block moves with an accderation of 1.0 m s2 up the plane? If the force is not strong
enough to move the block up the plane it may Hill dide down, what is the magnitude of the force
if the block dides directly down the plane with an accderation of 1.0 m s2?

10. The 400 N block (shown above) is pulled up a30° plane by aforce thet acts directly up
the plane and the friction force that ressts the motion is 15 N. What is the magnitude of this
pulling force if the block moves upwards without acceleration? Whet is the magnitude of this
pulling forceif the block moves with an accderation of 1.0 m s2 up the plane? If the force is not
srong enough to move the block up the planeit may ill dide down, wheat is the magnitude of
the force if the block dides directly down the plane with an accderation of 0.5 m s2?

11.*

Two block are suspended by alight ungtretching cord thet passes around allight frictionless
pulley. If m, =1.00 kg and m, = 1.05 kg what isthe rate at which they will acceerate when
they are rdeased and whét is the tenson in the cord? What support force is needed from the
caling to hold this system while the blocks accd erate’? Remember that the pulley the cord and
the support have no effective mass.
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12.

Two block are suspended by alight ungtretching cord thet passes around alight frictionless
puley. If m, =0.90kgand m, =1.10 kg whet isthe rate & which they will accelerate when
they are rdeased and whét is the tenson in the cord? What support force is needed from the
caling to hold this system while the blocks accd erate’? Remember that the pulley the cord and
the support have no effective mass.

13.*

o

45

The same two blocks of question 11. are now placed in the frictionless syssem shown above
(the pulley il has no effective mass). Find the magnitude of the accderation of each block. Isit
possble for m, to be greater than m, and yet sill have m, accelerate downwards?

14.

The same two blocks of question 13. are now placed in the frictionless sysem shown above
(the pulley dill has no effective mass). Find the magnitude of the accderation of each block. Isit
possble for m, to be greater than m, and yet Hill have m, accelerate downwards?

F

to thetrack, thefrictiona resstance is 5000 N. If the waggon does not accderate how much
work isdoneto pull the waggon 2.5 m dong the track? If the force has a component of 6000 N
aong the track whét is the change in kinetic energy after the force has accd erated the waggon
through 2.5 m? What is the magnitude of the force F?

15.*
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16.

A ralway waggon of mass 15000 kg is pulled dong the railway track by aforce gpplied a 30°
to thetrack, thefrictiona resstance is4500 N. If the waggon does not accd erate how much
work isdone to pull the waggon 3.5 m dong the track? If the force has a component of 7500 N
aong the track what is the change in kinetic energy after the force has accd erated the waggon
through 3.5 m? What is the magnitude of the force F?

17. Usethe energy equation

MV - 2mvg = mg(y, - Y)
to show that in the absence of air resstance an object thrown verticdly up into the air returnsto
the same height with the opposite vel ocity to that with which it was released.

18* An object isthrown horizontdly from a diff with aspeed of 10 m st. Use the energy
eguation to find the gpeed with which it isfaling after it hasfalen 40 m.

19.* Two pucks dide over africtionless surface and collide, both have the same mass of 0.25
kg. Oneistravding with aveodty of 11.0 m st in the pogtive x-direction while the other hasa
velocity of 8.0 m st in the negative x-direction. If they meet head on and return aong the x-axis
and they lose 10% of ther kinetic energy in the collison whet are their find speeds?

20. Two pucks dide over africtionless surface and callide, both have the same mass of 0.25
kg. Oneistravding with avdodty of 12.0 m st in the pogtive x-direction while the other hasa
velocity of 7.0 m st in the negative x-direction. If they meet head on, lock together and return
aong the x-axis how much kinetic energy islog in the collison?

21. Rub your hand backwards and forwards adong the edge of your table with a peed as near
to 0.5 m st tha you can judge. Now rub fagter, with the same pressure as before, and convince
yoursdlf that the power required to overcome friction could be found fromtheformula P =
Fv.
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