Physics Practice Test Name:
Newton’s Laws

1-8. Complete Newton’s Laws:
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The diagram below shows the path followed by a car. It also explains what is happening to the car’s speed as the car is
traveling. For each of the segments of the car’s path, tell whether (by circling) the forces acting on the car are balanced or
unbalanced.

%

T
*m.‘,‘

At point A Balanced y Unbalan

Between A & BT Balang nﬁa‘?@ \W k ‘ \\
ﬂ/ ¥ |

Between B & Cef‘EaTanc Unbalanced C g \
Between C & D : Balanced ~Unbalance PR S
Between D & E : BalancedUnba lanced ™ = P
IR~ g e d o
,“:""/ Conglyn™ - /aee/.s 9-./@ N F P __‘C,..‘S
' ‘qﬁ‘ _;,,:es;n" TLE i \,be 4,2_,*5 /
J; E s}\\;‘e \
Y “j( é /
B N 4)“
N Sos Frvn D)
% I, < -
18. Suppose the forces acting on a car are balanced. If this is true, there are only two things this car could be doing. What
are they? . ; g,
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- Suppose the forces acting on another car are unbalanced. In this case, there are three different things that the car could
" be doing. What are they?
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20.

21. F=ma. Ifthis is true... 20N i
a. What should happen to the acceleration (y object i 1 you double the force that you are applying to it?
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/J i a What should happen to the acceleratlon of an object if you apply the same force but you double the object’s

mass? é
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If you want accelerate somethmg twice as fast, how much more force should you use?
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The circles on the right A
represent objects with varying
masses, volumes, and densities.
The dots inside the objects
represent identical pieces of
“stuff.” The rest of the object
is empty space.

—w

Which has the most mass?

Which object has the greatest volum ?/" _E

Which object wei hs the LE‘ZSST"
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Define “weight”
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26. A 1000kg car accelerates at a rate of 6m/s/s. What is the net force acting on the car?
o = J000 4 {;ém,{%;s @"e&e}j@
27, On planet Z, falling objects accelerate at a rate of 32m/s ‘How much does a 90kg man weigh on the planet §§2
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A 100kg man is falling from the sky (on Earth). Use F=ma to calculate ﬂm@;gm@f the man in Newtons.
Remember, weight is the force of gravity, and acceleratlon due. mggv}ity ~ 10m/s%.
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@ A woman is falling at terminal velocity. The force of air resistance pushing her upward is 500N. How much does she
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30. The diagram below shows a mousetrap-powered car during its acceleration and deceleration phases. Use arrows to
show all of the forces acting on the car during those phases. Make sure that you include all of the individual forces,
plus the net force.

Label the arrows with the names of their forces.
Make sure that your arrows are going in the right direction.
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You cannot throw a feather with as much force as you can throw a desk. What could you do to prove this? Which of
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Nefw s Laws do you need to use in your proof?
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32. The mousetrap-ear on the nght moves when the’spring lifts the "arm" upward. Which “” ~ -ig‘ 7"1&” R~
way will the car move, left or right? Use Newton’s 3™ Law to explain why this g" ? /" = g}f‘

happens.
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The diagram on the right depicts the flight of a lightweight ball that is dropped from a
tall building. The point at which the ball reaches its terminal velocity is shown as a
dotted line.

33-34.

33. Circle all that are true: Before the ball reaches terminal velocity...

t > Air Resistances b. Air Resistance > Weight -
c. Air resistance = Weightd. Net force is downward=,

e. Net force is upward '

34. Circle all that are true After the ball reaches terminal velocity...
a._Weight > Air Resistance b. Air Resistance > Weight
. Arr resistance = Welght. Net force is downward

& Net Torce is upward

35-36.

For the bicycle and the SUV on the right, draw and label a vector representing the net force. -

-, Before reaching

il %
“ terminal velocity O

...............

Terminal Velocity

After reaching
terminal velocity

Then tell whether the object is accelerating, decelerating, or moving at a constant speed.
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7-38.

ill in the missing forces in

the two diagrams on the
right.
a =
mass = '% (}Gkg
Net Force = =&V
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39-42. A 100kg ice skater and a 200 kg ice skater are standing /.
next to one another. One of them pushes the other, causing Sl e
them both to slide in opposite directions. 2 w,l’
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42. ' Ifthe 100kg skater accelerates at a rate of -4m/s? mnBre @RS, /;
‘ (to the left), how fast will the 200kg skater accelerate? Y.
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43-44. Two cars collide head on. Before After
One has a mass of 2000kg, : RN
and the other has a mass st —
of 1000kg. When they =0 G 0 0
collide, they stick oY) 9’ 7= o~
together. 720 ~ /0095
43. When they collide, which car j velocity changes more?
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44. Explam why
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ousetrap-powered car is wound up and held motlonlcss at a starting line. When the car is released, its mousetrap
I

OtoT pushes it for the ﬁrﬁfa seconds. During that time, the car travels 12 meters. After the car’s motor stops pushmg, the
car continues to “coast” forfaﬁcﬁ

~What net force is acting on the car while the motor is pushing? @,‘ ;
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What is the car’s average Veloc1ty while thearfiotor is pushing? 4@{5 5.
What is the change in velocity during the car’s acceleration period? g" »m/f;
What is the car’s acceleration while the motor is pushing? 2,4 7mj

What is the change in Veloc1ty dunng the car’s deceleration period? .- 3 o, /sm
What is the car’s acceleration during the car’s deceleration period? _/,., /S’-

What net force is acting on the car during the car’s deceleration period? _ o /. Sy
What force of friction is acting on the Car? o= 9, /f M

What fi ided by th 10t0r?
a orcelspr0V1e y the car’s motor? ﬁﬁ"*fﬁ‘“&"”
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A car’s engine is pushing it forward with a force of 400N The car has a mass of Sdﬂkg, and it is movmg ata constant\.
Veloc1ty "What total force of friction (including air, axles, etc) is acting against the car? é / ﬁ )‘V

that same car had an acceleration of 0. 1m/s®, what would the force of friction have to be?
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