¢ PRACTICE - (3 DYNAMICS WORKSHEET

+ k- A 5.0 kg mass rests on a level, frictionless 1able, attached to a
3.0 kgmassbya Ilght _string that passes over a [rictionless pulley.
Calculate the tension in the string when the masses are released:

(18 1)

50 kg

ﬂr;\ 31(0 kg block on a level, frictionless table is connected to a
5‘1 g mass by a rope passing over a frictionless pulley. What
will be the acceleration of the 15 kg mass when it is released?

(2.7 m/s?)

i
| | 40kg

l D

3. A 3.0 kg mass is attached to a 5.0 kg mass by a strong string
that passes over a frictionless pulley. When the masses are
allowed to hang freely, what will be (a) the acceleration of the
masses, and (b) the magnitude of the tension in the siring?

(2.5 m/s?, 37 N)

30kg
50kg

..le

If the coefficient of friction is 0.30, how much horizontal force
is needed to pull a mass of 15 kg across a level board at a uniform
velocity? (44 N)

‘5. A cart with a mass of 2.0 kg is pulled across a level desk by a

[as

=i

&

s

horizontal force of 4.0 N. If the coefficient of kinetic friction is
0.12, what is the acceleration of the cart? (0.83 m/s?)

.- A girl pushes a light snow shovel at a_uniform velocity across

a sidewalk. If the handle of the shovel is indlined at 55° to the
horizgntal and she pushes along the handle with a force of
100N, what is the force of friction? What is the coefficient of
kinetic iriction? . (57 N, 0.70)
A 10 kg bloek of ice slides down a ramp 20 m long, inclined at
10° to the horizontal,
(a) If the ramp is frictionless, what is the acceleration of the
. block of ice? '
(b) If the coelficient of kinetic {riction is 0.10, how long will it
take the block to slide down the ramp, if it starts from rest?
(1.7 mfs?, 7.4 s)
A skier has just begun descending a 20° slope. Assuming that
the coefficient of kinetic friction is 0.10, calculate (a) the ac-
celeration of the skier, and (b) his final velocity after 8.0s.
(2.4 m/s?, 19 m/s}
The coefficient of friction between the 40 kg block and the
surface in question 2, page 161, is 0.35. What is the new ac-
celeration of the 15 kg mass? {0.18 m/s?)
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“14 A man drags a package across the floor with a force of a 40 N,
as shown. The mass of the package is 10 kg. If the acceleration
of the package is 3.5 m/s? and friction can be neglected, at
what angle to the horizontal does the man pull?

10. A 0.22 calibre rifle shoots a bullet of mass 1.8 g with a muulci
velocity of 500 m/s. If the barrel is 25 cm long, what is the;
average force exerted on the bullet while it is in the barrel? ;

_11.. A motorist has a reaction time of 0.60 s. (Reaction time is the 3

interval between seeing a danger and applying the brakes.) 7 Two girls pull a sled across a field of snow, as shown in the
While driving at 72 km/h, he sees a child run suddenly onto 3 diagram. A third girl pulls backward with a 2.0 N force. If the
the road, 40 m in front of his car. If the mass of the car is | mass of the sled is 10 kg, determine its instantaneous acceleration.

1000 kg and the average horizontal force supplied during brak- I

ing is 8000 N, will he be able to stop in time to aveid hitting i

the child?
12. A child’s wagon experiences a frictional force of 73 N whenever 3 20N« 10kyg k=e—m—e————

it is in motion, regardless of the load it is carrying. An applied J . /

horizantal force of 128 N causes the wagon 10 accelerate at }

JON

5.0 m/s® The same applied force, with a child on the wagon,” 10N
causes it to accelerate at 1.0 m/s®. What is the mass of the ] i
child? ‘ ] 8. A boy with a mass of 30 kg pulls a cart with a mass of 100 kg
13. A sled of 6.0 kg mass is moving along a smooth, horizontal ice - towards himsell by a rope. With what force does he have to
surface with a velodity of v, A force of 36 N is applied 10 the ~"pull on the ropeto accelerate the cart at 2.0 m/s??,With what
sled in its direction of motion, increasing its velocity to 2 v force must his feet push on the ground 1o keep him from
while it moves 10 m. Find {(a) the sled’s original velocity, 1, i moving towards the cart? If there is no friction between his
and (b) the length of time that the force acted. _ feet and the ground, what is his acceleration? s
14 A net force of 8.0 N gives a mass m, an acceleration of 2.0 m/s’ 13- A plane takes off from a level runway with two gliders in tow,
and a mass m, an acceleration of 4.0 m/s*. What acceleration - one behind the other. The first glider has a mass of 1600 kg
would the force give the two masses if they were fastened : and the second a mass of 800 kg. The frictional drag may be
~together? i assumed as constant and equal to 2000 N on each glider. The
w A . towrope between the first glider and the plane can withstand
15 A gardener pushes down along the handle of a lawn mower a tension of 10 000 N. :
of 20 kg mass with a force of 150 N. The handle makes an -(@) 1 a velodity of 40 m/s is required for takeoff, how long a
angle of 607 with the graund. Calculate the instantaneous ac- runway is needed?
celeration of the mower if the fricional force between its wheels (b) How strong must the towrope between the two gliders be?

and the ground at that instant is 25 N.
Numerical Answers to Review Problems

10. 9.0 x 10° N[F]

IL. yes,by 3.0m

]%- 44 kg LY

1. (a) 6.3 mvs[F] (b) 1.1 s

14 1.3 mus[F] ]

1. 2.5 m/s*[F]

. 297

i7. 1.4 m/s* [E5.6°S]

¥Z. 2.0 x 10°N, 2.0 X 10N, —6.7 m/s*
4. (3)32 X 10°m (b)4 000 N
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