1ES Dynami
N ynamics

AS TELLEIRAS

1. A force of 9000 Nis used to stop 4500 kgcar traveling a0 m/s What
braking distances needed to bring the car to a h&sp.: 33.3 m.

2. A force of40 Naccelerates & kgblock at6 m/$ along a horizontal surface.
a) How large is thériction force? b) What is theoefficient of frictio® Resp.: a) 10 N.

b) 0.2.

3. A horizontal force 060 Nis required to pull aB.0 kgblock of aluminum at a
uniform velocityacross a horizontal wooden desk. What is dbefficient of kinetic
friction? Resp.: 0.64

4. A 2.1-10" kg spider is suspended from a thin strand of spidenikhe
greatest tensiorthe strand can withstand without breaking?ig-10°> N. What is the

5. A helicopter is rising with an accelerationf/$ while carrying a person of
mass 90 kdpanging by a cable. Find thensionin the cableResp.: 1062 N.

6. A 70 kg boxis pulled by 400 Nforce at an angle @0° to the horizontal.
The force offriction is 75 N Theforce of gravityacting on the mass 0 N What is
theaccelerationof the box®Resp.: 3.7 mfs
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7. Lucy pulls herl8 kgsuitcase at a constant speed by pulling on a hahdte
makes an anglea with the horizontal. Thdrictional force on the suitcase 87 N and
Lucy exerts a 43 Nbrce on the handle. a) Whahgle does the handle make with the
horizontal? b) What is theormal force exertedn the suitcaseResp.: a) 51°. b) 143 N.

8. A boy on a toboggan is sliding down a snow-covédi#éidide. The boy and
toboggan together have a mass56f kg and theslopeis at an angle 080° to the
horizontal. Find the boy'siccelerationif the coefficient ofkinetic friction is 0.15
Resp.: 3.6 mf

9. A box issliding downan incline set a40° to thehorizontal If the coefficient
of friction of the incline is 0.2@nd the incline i20 meterdong, how longwill it take



10. Assume that the ramp fsictionless The force of gravity acting on the
block is150 N What is theacceleration of the blo&Resp.:

150 N
15 kg

35°

11. Repeatproblem 10 except now, assume that tfietional force acting on

12.You slide a325 Ntrunk up a20° inclined planewith a constant velocitypy
exerting a force 0211 N parallel to the inclined plana) What is theomponent of the
trunk’s weight parallel to the plarfeb) What is the sum of yoapplied force, friction,
and the parallel component of the trunk’s welyiwhy? c) What is theize and
direction of the friction force d) What is theoefficient of frictio? Resp.: a) 111 N. b)
..... c) 100 N. d) 0.33.

13. What force would you have to exert on the trunlPnoblem 12so that it
would slide down the plane withcanstant velocity What would be thdirection of the
force?Resp.: 11 N.

14. In anAtwood's machinethelarger mass is 1.8 kgnd thesmaller mass is
1.2 kg a) Ignoring friction, what is thaccelerationof the masses? b) What is the
tensionin the string? Resp.: a) 1.96 mfsb) T = 14.1 N.

16. A box of massn, sits on a table. It is connected, by a rope drdwough a
pulley, to a boxmg = 2.1 kgthat is hanging off the side of the table. Toefficient of
kinetic friction is 0.295 What value of my will keep the boxesnoving at constant
spee@.Resp.. m = 7.1 kg

mu?

mg = 2.1 kg

17. A block of mass3.7 kgon a frictionless inclined plane of andgB@° is
connected by a cord over a massless, frictionlagsigs pulley to aecond block of
mass 2.3 kg hanging vertically as in the diagraivhat is theaccelerationof each



ma = 3.7 kg 03k
mg = 2£. g

30°

18. Repeaproblem 17 except now, assume that ttwefficient of kinetic friction

19. Two blocks, ond®.8 kgand the othe? kgare connected by a massless string
over a frictionless pulley. The coefficient kihetic friction is 0.14 and the downward

ramp angle i$0 degreesa) Determine thaccelerationof the blocks. b) Calculate the
tensionof the stringResp.: @) 5.2 mfsb) 5.2 N.

ma = 0.8 kg

mg = 2 kg

60°

20. Two 10 kg massesre conected by a massless string that passesaover
frictionless pulley as shown at the figure. The snatsthe right is hanging verticallB/
metersabove the ground. Thepefficient of kinetic frictiorbetween the left-hand box
and the plare i8.15 a) What is theéension Tin the string? bHow longwill it take the
right mass taeach the groun@Resp.: a) 95 N. b) 3.7 s.

ma = 10 kg

60°




