Forces Review

1. A gun shoots a bullet. Which is greater: the force of the gun on the bullet; the force of the bullet on the gun?

Fk:4N 6.3
: 16 N
F,=10N

2. Use the mass at the left to answer the following.

Draw a force diagram below the object.

How much force is necessary to start the object moving?
How much force is necessary to keep it moving?

What is the normal force on the object?

If the object starts at rest, does it start to slide?

If it was already moving, calculate its acceleration.

30N 25N 15N 15N

3. Which of the two above objects applies: M, M,, both, or neither?

mmoaw>

A. _ Could be at rest. F. _ Could be moving.

B.  Could be accelerating. G. _ Could be accelerating to the right.
C.  Could be moving to the left. H.  Could be moving up.

D.  Has anet force. I. ~ Could have a velocity = Om/s.

E.  Isatconstant speed. J._ Has no net force.

4. A toy plane is attached to a rope, as shown at the left.

Convert all number to standard units.

Draw the path of the plane.

Label the direction of the acceleration and velocity.

What do we call this kind of acceleration.

If the rope is breaks, which way does the plane go?

If the plane is moving 2m/s, calculate the plane’s acceleration.

150cm

TmoaQwy

G. Calculate the force of tension holding onto the plane.

5. A 120 kg object is on Pluto, which is still quite depressed by its recent astronomical demotion.
What is the mass of the object on the earth?

What is the weight of the object in space?

What is the weight of the object on the earth?

Given Pluto’s information (m=1.31x10%kg; r=1.161x10%),

calculate the weight of the object on Pluto.

Sawp>
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Calculate the torque provide by the 25N force.
To increase its torque, what would you do?
Which scale gives the greater torque?

Calculate the force on the right of the pivot.

(for regular physics pretend it is pulling straight
down).
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cstephenmurray.com Copyright © 2009, C. Stephen Murray



Forces Review—p.2

7. Slim Jim pulls with 52 N on a 15 kg box across the floor at constant speed.

52N There is friction between the box and the floor.
15k A. Since it is at constant speed, what is its acceleration?
& B. Draw all of the forces on the box.
C. In the x-direction only, use XF = ma to find the force of friction on the box.
D. Challenge: Find the coefficient of friction of the floor.
70 N 25N & Find the acceleration of the object.
9. A box moving 3.2m/s stops in 2.5m. 3.2 m/s After
A. Use a kinematic equation to find the acceleration of the object. R — 25m :

2 kg 2 kg

B. Find the force of friction that stopped the object.

10. A 6kg mass has an acceleration of 8.2m/s>. What net force caused this?

11. Slim Jim is lowering a 35kg mass with an acceleration of —1.8 m/s’.
A. On the dot, draw a force body diagram.
B. Find the tension in the rope.

~1.8m/s’
35kg o
@_@ TAKS PREP 14. Protons, Neutrons, or Electrons?
12. In the diagrams at the left how many Atoms? Are positive

Molecules? Compounds? Elements? Are in the nucleus

_____Are neutral

_ Arein the orbits
_ Attract electrons
____Are negative

___ Tell you the element
___ Tell you the isotope
_____ Cause bonding

Is it a neutral atom?

e 13. A. What element is shown?
B.

~EZOTEmOUO®E

15. Element, Isotope, lon?
A. Changes when you change the number of neutrons.
B. Changes when you change the number of protons.

C. Changes when an atom gains or loses electrons.
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1.

A gun shoots a bullet. Which is greater: the force of the gun on the bullet; the force of the bullet on the gun?

"HA{J 2ve Lhe Somre.

2. Use

Fo=4N
16 N

E= 10N

Amoawe
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30N

Which of the two above objects applies: M;, M;, both, or neither?
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Could be at rest.
l Could be accelerating,
\voth Could be moving to the left.
!

Has a net force.
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the mass at the left to answer the following.

Draw a force diagram below the object.

How much force is necessary to start the object movmg‘? [0
How much force is necessary to keep it moving? L{’
What is the normal force on the object? £3

If the object starts at rest, does it start to slide? 45
If it was already moving, calculate its acceleration.
125 6.3
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4. Atoy plane is attached to a rope, as shown at the left.
& ; T ryem(e)

F. loth Could be moving.
G. mewc-Could be accelerating to the right.
H. s ot Could be moving up.
=1 betl:  Could have a velocity = Om/s.
J. _Z- Hasno net force.

Convert all number to standard units.

Draw the path of the plane.

Label the direction of the acceleration and velocity.
What do we call this kind of acceleration. (=¥ Fﬁh |

If the rope is breaks, which way does the plane go? st)’DleIl
If the plane is movmg 2m/s, calculate the plane’s acceleration.

3= LQ = 240 ¥Is®

G. Calculate the force of tension holding onto the plane.

Com = ,6(26) = |4 N

Amoawe

5. A 120 kg object is on Pluto, which is still quite depres sed by its recent astronomlcal demotion.
A, What is the mass of the object on the earth? 12© gL w_
B. What is the weight of the object in space? & U
C. What is the weight of the object on the earth? 1209 el S B ” o 120 # |2
D. Given Pluto’s information (m=1.31x10%%, r=1.161x10%, -
calculate the weight of the object on Plutb. 7’7( v fU
% B2
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6. A. Calculate the torque provide by the 25N force. © Al Mﬁ; 5
B. Toi increase 1ts_ torque, what would you do? move F) wove ‘ Ioskingattheansleyousee
C. Which scale gives the greater torque? <€ that most of the right force
D. Calculate the force on the right of the pivot. e Y ’Z-; p, bulls parallltlel %n'hd pyovi}clies 1o
: o - : vl Ghly « 0 torque at all. This 1s why F
EII;;)‘I;’;()egular physics pretend it is pulling straight H’"’ >¢ { o §~> ?_C 3) Sind Haots bedbbis
F =B > 3
cstephenmurray.com Copyright © 2009, C. Stephen Murray



Forces Review—p.2

T T

32N ] 7. 8lim Jim pulls with 52 N on a 15 kg box across the floor at constant speed.
15kg There is friction between the box and the floor. -
= FF A. Since it is at constant speed, what is its acceleration? O /s
; B. Draw all of the forces on the box.

(} C. In the x-direction only, use ZF = ma to find the force of friction on the box.
—. | =N a s Any time an object has no acceleration, the forces
J:U‘/ F'C l = A= Sl ) rmust be balanced. If only 2 forces, they are equal.

Fp—52=I5( 0}
D. Challenge: Find the coefficient of firiction of the floor.
Fe=py Fp Fe=s2zM Fr=lsoV

g 5z =A(150)
~70 N 25N P & BT
SO
—4E =332 1
—For75 =39
. . ; Love
8. Findthe acr_:eleratlon of the (_)bject. 300 3.9 mis Affer
9. A boxmoving 3.2m/s stops in 2.5m. P
A. Use akinematic equation to find the acceleration of the object. e on _—
Ui =302 Mx=2Se YRV By s A — " il 7
\),c;:&’ /e Lis motyse O=2>% 4_2;(25) —
= — - . o=10.24 +5a
B. Find the force of friction that stopped the object.
= p24y="%3
e 2 =] B .
Fe = 20-2.05) ”E—‘%E—L -
T:p:q,[ON g:*?;ﬁgw/ﬁl
BLRiZ Y =N ‘r)
10. A 6kgmass has an acceleration of 8.2m/s>. What net force caused this?
11. Slim Jim is lowering a 35kg mass with an acceleration of —1.8 m/s’.
g Al O_n the dot, d_raw_a force body diagram.
: B. Find the tension in the rope. Ifthe object was just hanging (at rest),
T —}——_ 3:1_4_) :3 ?(“_ |I g) fﬁerj?’;ﬁ\;;ifv{]}\; IfJim accel x;up(a
is ), then . Ifat constan velocity,
a5 then a=0 and T =Fw. Since it is
35k T—— 350 =~ 63 accelerating down (~a), T<Fw. Ifit is in
g =B 2563 = > §F N freefull, thena = -9.8 and T=0.
pobec ule 1
ot 2 Lompaih 14. Protons, Neutrons, or Electrons?
TAKS PREP A. P Arepositive
& st 12. In the diagrams at the left how many Atoms? B. E I Are in the nucleus
\ ;;,M 2 @ Molecules? Compounds? Elements? C M) Are neutral
o o 277 L-i- : . 3
y 3 / BBy D. & Areinthe orbits
ot fﬂwgﬂo"’” o (F; 5% E. _ {7 Attract electrons
o P 13. A, What element is shown? [Fly ori#€ F. _ = Arenegative
;u‘ré’ﬁ o . Sl o P i G. _ 7 Tell you the element
v LA RGHTAL AR e PF_ H ]/ Tell you the isotope
HFol € I. E  Causebonding

15. Element, Isotope, Ion?
A. Changes when you change the number of neutrons. “I-3 0"'5]99/
B. Changes when you change the number of protons. el-em ent
C. Changes when an atom gains or loses electrong. | o3
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