ABRHS PHysics (CP) NAME: K tY
Newton’s 2" Law Review

Concepts:
1. Identify the following using the following terms: weight, friction force, system, net force, normal
force, applied force, mass, Newton's Second Law, Newton's First Law.

a. Net For ce (ZF)The "leftover" or "unbalanced" force that is acting on an object.

b. S rs"em Two objects that are connected and have the same acceleration.
nd
C. N' 2' La'w Fnet =ma

. hormal Force For example, the force from the floor or a table that holds up objects.

ol

e. Wc‘a)h'-‘- The force of gravity acting on an object.

St
f._N. | Lav Objects will maintain a constant velocity if and ony if all the forces on
the object are balanced and therefore cancel out.

g. ‘Pl‘;(‘ Hon The force that prevents objects from slipping.
h. “ﬂplied Force Some random force that is trying to move an object.
i Mmass This is always measured in kg.
2. What units are used to measure: ‘ .
a. inertia? K b. force? N c. acceleration due to gravity? n / 5'2-
d. mass? e. weight? R f. velocity? / S

g. tension? h. normal force? i. distance? m

N N

3. Acceleration is always.in the direction of the
a. friction force. c. weight. d. normal force. e. applied force.
4. If you are traveling to the right, and speeding up, what is the direction of your

acceleration? 9 net force? __%

5. If you are moving the right and slowing down, what is the direction of your

acceleration? e net force? &—

6. If you are moving to the right with a constant speed, what is the direction of your
acceleration? O net force? O

7. How can you tell the direction of the force of friction if something is moving?

Friction alwa¥s opposes mofim. S opposite to
lre(ocﬂ-y,

8. How can you tell the direction of the force of friction if something is at rest?

Enchon Wil 1‘77 (2 keep ‘I‘la:uf); @ rest — So tt will
774 o()posiie ahy fwves fY'7,‘L.,é v pvgﬁw/df on J/rueﬂq.‘?_
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9. Draw and label a force diagram that would show all the forces acting on an object for the

following:
A block t lab tabl b. A block bei hdt(éﬁ\Q
a. oc rest ol a lab table . ock being pushed at cqistant speed)on
Cf\-) a rough, level surface

4 F
F Chormal) N 2fF=0
Fy  Cwcignt L

e —
ping-gushed across a rough table | d. A box sliding to a(stop alerfg the floor

?F’.'—) /‘FA S &

s 1‘3“—) o T ?‘i
5

10. If an object has zero acceleration, can you conclude that no forces are acting on the object?
Explain.

No!l Just that fthe NET fvie s Zero. Thare owe probably

mvuhple fras acf)rﬁ on fle chject— but they all cancel ovt
& frere is no actelerahion.

11. A backpack with a mass of 12 kg is just sitting on the floor. What is the:
a. weight of the backpack?

]:'s; mg F3 - C(Z)C\O) ={ (20N )

b. normal force on the backpack?
(ZoN| it will cancel ot grannty

c. net force on the backpack?

‘01\35 (5 @ rest

d. applied force on the backpack?

0 N Hare isnt one if back pack Just Mh.,ﬂ theve

e. force of friction on the backpack?

io r\\i Thare doesnt nad fole ony, e tuvse
V\D'ﬂ/\twb pull(m_% {1 SldCWV“[.S side 2
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12. A car is driving down the road at a constant speed. The car weighs 25,000 N and there is an
applied force of 1200 N pushing the car forward. What are
a. normal force acting on the car?

‘ZSjooo N')

b. the mass of the car?

Fﬁ: mg 25,000 = m(0) /;\,r 2500 Lj X

-

c. the net force on the car?

I o N | (emsont speed S50 a.20)

d. the force of friction on the car?

[ (200 N ! Ch cance ot apphed fire)

13. What net force is needed to accelerate a 1500 kg car at 3 m/s??
m-= ISoo kj i(:: o ZF - C(SOO)CS) ZF:[ L{S‘O[) '\\*‘
a < 3 W\/S'Z -

14. What net force is needed to accelerate a 12,000 N car at 2 m/s?? Careful!

fo = 12000 N Fq = M3 m= 1200 K9 $F= ma = (1200)(2)

—
az 2 m[s’b (2,000 < m(0) 2FE= l, 2¢00 N S

15. What is the mass of an object if a net force of 100 N causes it to accelerate at 4 m/s??
SE= (DON ZF=ma
[ & ‘-[M{S"L 1O < VYIC‘l) [m= 2s kjﬁ\

16. For each of the following free-body diagrams, what is the acceleration of the mass? Give both the
magnitude and the direction.

50 N o5 N 15,000 N

- o, SON 90 N 6000 N 2000 N
130 N 200 N .
2E* Fon 50N 15,000 N
2FE=4o N GF:= v{sujl SE = HoooN <—
-%
ZF‘:MA; Yoy qa "[D: S o Ys = ’:"A Y000 = isoo &
o= 1.8M(¢ o= 8 me o= by Ms* o= 2.3 m/sgi'de3

— N l’ &—
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17. For each of the following free-body diagrams, what is/are the missing force(s) if the acceleration
and mass are as shown?

95 N
m =3 kg m=2.5kg m = 3 kg m =15 kg
a=0.8m/s° a=15m/s° a=5m/s? a=32m/s°
—_— e -—
sz (3)(.8) SF = (2.5)CHS) 2f= B3)(s) EF= (5)(3:2)
SFz 24 N $F= 3.4s e SN SF © Y8 N
7-x = 2.9 95-x = 335 X-30=1s X- [00 = HBN
Xz 46 K= ql. e X= 4§ Az I4g N
Problems:

18. What is the weight (on earth) of a 15 kg child?

m= Sk =M - =
" w?s” Fg=mg  Fy=(s)Cw) [ Fy = 5o @
19. What is the mass (on earth) of a 15 kg child?

ltstﬂ

20. What is the weight of a 30 kg object on the Moon (g = 1.6 m/s?)? What is the mass of a 30 kg
object on Jupiter (g = 23 m/s?)?

on Mmoon! on Jupiter:
Fy = (30)(16) = 4o

21. A small box weighs 100 N on Mars (g = 3.7 m/s?), how much would this box weigh on Earth?

mass is shll Jokq!
L weight wovld e (2023) = 650N ]

€, = (00 O on MarS| on Eartn:
) pamy 9™ j Fy= M9 j
6 = (’—’5 100 = mc2¢?> re = (,2?)6'.0) & 2?0'\)
~ o™ m= 2% kq
3 22. Imagine there is a 50 kg obJect with a forte of 400 N trying to push it to the rlght and at the
same time there is another force of 150 N trying to pull it to the left. What is the acceleration of
the object? - _
SF = 400 - 150 2F= mo
o) O
&—o—> Yoo N SE 250N 250 = (s0)

(So N

ra: < M/Sj side 4
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23. A 2500 kg car was traveling at 30 m/s when it skids to a stop in a distance of 120 meters.
a. What was the net force on the car? (Find acceleration first.)

~ Vg- 0-30
meiso kg @ sV deto oy () 47 T e a3y
7.. z 5
.= %0 m™s _ ¢
d . 2o a mao < Zsoo)(S?S)
\1{:0"‘/5 @V' = 153 T t 85 @ nes

b. During this Skld there were three 1nd1v1dual forces acting on the car. What were they?

d:= ftom @ Friction shyppirg the aar —
® We\sh‘k ( the earth P"”‘@ down on The w) [Fﬂe{: CB}S '\TS
m! G Normal Force Cthe (ond pushng p on The

24. Imagine you are pulling a heavy box across the floor with a force of 200 N. The box has a mass of

35 kg. The box started at rest, and sped up to 7.5 m/s in only 2.5 seconds. What was the force of
friction acting on the box? (Find acceleration first.)

B TON iy g=v-vi _FS-0 Q=3 m @ﬁé—'o——:’m”

m= 25 kg ¢ e $E= 05N

V; <0 M5 _ ~F = /[0S
~Mj. = S (5 200 P

V_‘._: +9 "}/5 @ F“e’k G ) ')

FrooL = N
t:?.-S'S M’ [FF

25. A small plane of mass 20,000 kg speeds up from 10 m/s to 50 m/s. It travels a di

meters during this acceleration. If the force of friction on the plane during this was 50,000 N,
how much force was generated by the engines? (Find acceleration first.)

0,000 N
m= 20,000 k9 O V= Vit w_izso - zoms @) Fhep = MGF C20,000)(5) = (O
2
ve= 10 ™Ms N 240
" 5o ™Ms ® V=% > =% «—o—>F @ Fu-F = Fet
V:e' - 248 m = 8 s 50{000 Fa _ SO 000 = [00 OOD
i 2F= (pg 000 -

F.= 50,000 N o= H-Ve - 30-10 _ g m2
PO ® < 8 a%

f F, = (50,000 N l

26. Imagine you are pulling up on a book with a force of 20 N. The mass of the book is 1.2 kg. What
is the acceleration of the book?

m= li2k9 © Fy=mg = (12)(w) @) Fres = M
F,= loN (1) Fy= 12N R = Cla) O

o= b6t e P

@ Izo " So Fper,© 8W T
l Iz N D)
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