5 m/s? Forces in Equations
a= S
—

. 1. A 3 kg object is accelerating 5 m/s2 to the right. Calculate the net force acting on the object.
3 kg

2. Calculate the acceleration of the object at the right.
30N 35 12N
kg

2.8 m/s” 3. A. Draw a force diagram for the object at the left next to the object.

B. Is the acceleration positive or negative?
C. Calculate the tension in the rope.

12 kg

4. . Draw the force diagram for the lady in the elevator.
. Is the acceleration positive or negative? g
. Figure out the normal force acting on the lady.
a =
8 m/s”
C. Does she feel lighter or heavier?

5. Bimis pulling a 5.2 kg object with 22 N. The floor has friction.
A. Which way does friction act?

Owp

ps = .35 B. Draw a force diagram for the object.
W =.2 C. Write the equation for friction:
22N D. Calculate both types of friction acting on the object.

E. Ifthe object started at rest, does it start to slide?
F. Why?

G. Ifthe object is already moving, calculate its acceleration.

6. What is the force pair for each of the following forces found in the diagram above.
A. The force of gravity pulling down on Bim.
B. The force of tension pulling on the mass.
C. The normal force of the floor on Bim’s feet.
D. The force of friction of the floor on a block.

7. The normal force acting on the object above is equal to the force of the its weight. Why are these not a Third Law
Action-Reaction pair?
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8. A 4 kg object slides to a stop due to friction in 4.8 seconds.
A. Draw a force diagram of the object while it is moving.

B. Use a kinematic equation to find the acceleration

of the object. Before After
—_— 2.3 m ]
4 kg 4 kg

C. Find the force that slowed down the object.

D. Use the friction equation to find the coefficient of friction of the surface.

0.5 kg
9 9. Slim Jim is spinning a ball around his head. The ball is moving 6.2 m/s.
1.4 m A. Draw a force diagram for the ball.

B. Which direction does the acceleration of the ball point?

C. Ifthe rope is released, what path does the ball follow?

B. Calculate the centripetal acceleration of the ball.

D. Calculate the tension in the rope.

10. Slim Jim’s spaceship the “Galactic Cruiser” is 1.8x10® m from the
center of the earth. Calculate the force of gravity on the ship.

3.5x10% kg

3.5x10%kg

11. A 13N force pushes on a lever 0.35m from the pivot point.

13N A. Calculate the torque of the force.

l 035m x=7? l

B. Where must a 10N force be applied to balance out the
13N force?
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Forces in Equations

a=35m/s’
—
1. A3 kgobjectis accelerating 5 m/s2 to the right. Calculate the net force acting on the object.
F e = There could be multiple forces, but together they
:BZQ;J — IS_ f\} egual 15 M.

2. Calculate the acceleration of the object at the right.

Ef::ma _]g:B,Sa 35 12 N
“3o+e=35 TE =3 d kg

N Yt

2.8 m/s? . A, Draw a force diagram for the object at the left next to the object.
/\ Tﬁ’*—_*_“ e i S,
B. Isthe acceleration positive orhegative
J; C. Calculate the tension in the rope.
Fi

T E =y
eF= LY N
T—Fw=m2 T
12kg
| T [l
L Fw T= 120 +12(-2%)
4. A Draw the force diagram for in the elevator. =%

B. Isthe acceleration positive oknegative? g
C. Figure out the normal force acting on the lady. N

Fu—-Fuw=me = 500 - Ysb C, 8ms

_ o+ 5o ()= v e

e Fio 95 =002 C £ = 100 v I

C. Does she feel lighter or hﬁavier‘?
h hanter
muen 1Y FMT Fu
Fi . . : . -
5. Bimis pulling a 5.2 kg object with 537 The floor has friction.
F A. Which way does friction act? ]{ o
Us =.35 P =T B. Draw a force diagram for the object.
e=.2 W C. Write the equation for friction: _
Fu Fe=Mp fp or Fs=MTy
Fi= | M 22N D. Calculate both types of friction acting on the object.
é___52kgﬂ7/ %:,35(52): \%,ZN
) -lI]I 'U : £ —
£ty [ - Fp=.,2(52) = (04N
?T W E. Ifthe object started at rest, does it start to slide? 22>
N —sap F. Why? 5
=52z praal ki
G. Ifthe object is already moving, calculate its acceleration.
= F=m3a b
2z-w04 =523 5.C -
fl.6=53

6. What is the force pair for each of the following forces found in the diagram above.
A. The force of gravity pulling down on Bim. > w» el ling vp on earth
B. The force of tension pulling on the mass. w=ass Py ik MJ’ ol MOpe
C. The normal force of the floor on Bim’s feet. g pus b ng on Flosr,
D. The force of friction of the floor on a block. Blocks Friction on [Fleovy,

7. The normal force acting on the object above is equal to the force of the its weight. Why are these not a Third Law

. : o
Action-Reaction pair They are both acting on the block. Force pairs have fo be on two

different objects. Fw of earth on Bim iz equal to Bim's pulling up on
the earth. Floor pushing on Bim is same and Bim pushing on floor.
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8. A4 kgobject slides to a stop due to friction in FF
4.8 seconds. _
A. Draw a force diagram of the object above the )
picture.
Before After
B. Use akinematic equation to find the 2.3m
acceleration of the 0b_| ect kg kg
+ =48s5ec DX =gt at % ;
BR=78M  gme O -k s(4EN
Ve=ors 46 = — 23043 y= = Ms*
a —
C. Find the force that slowed down the object
F=ma BB
==
D. Use the friction equation to find the coefficient of friction of the surface.
A LR el }: = A ):/U
DV’J]\CLJ fl'/”/
o N\ﬂ) et _EJJ:— i . = Oz
(50 *7 gl A 4o
0.5kg
—@ 9. Slim Jim is spinning a ball around his head. The ball is moving 6.2 m/s.
l.4m A. Draw a force diagram for the ball.
B. Which direction does the acceleration of the ball point? y\ward %
C. Ifthe rope is released, what path does the ball follow? =T= Tj b
B. Calculate the centripetal acceleration of the ball.
T e o W™ o W] T
@—T 2, = P RS )<
s FL"') l 4 Ll

D. Calculate the tension in the rope.

Tf’ gri’@? 5) = 335N

10. Slim Jim’s spaceship the “Galactic Cruiser” is 1.8x10% m from the
center of the earth. Calculate the force of gravity on the ship.

e
=G

3.5x10%kg
S Al %
:g,é?ﬂfﬁl*?ﬁ%* THELY e 5707tk
=4.3x001N
10N 11. A 13N force pushes on a lever 0.35m from the pivot point.
13N A. Calculate the torque of the force.
ri 035m | *=7 ]—l yg(,gg): Y, 55 M
|
B. Where must a 10N force be applied to balance out the
13Nforce‘?
T = La d=.455m
o d
I (J)
3(3) = jo(d) 4 "55
J=.855 m
cstephenmurray.com

Copyright © 2009, C. Stephen Mirray



