CHAPTER 4 BLM ANSWER KEY

BLM 4-1: Sections 4.1-4.2 Review/
Reinforcement

Answers

1. {a) F: An object’s inertia is related to it mass,

(b) F: It is greater at Earth’s poles.

T {dy T.

{e} T: It shows only action forces acting on an object.

L

(g) F: It is usually greater.

{b) F: The force of gravity on an object is equal to the
product of its mass and the acceleration due o
gravity.

2, Weight is the force of gravity acting on an object,
measured in N, and mass is the amount of matter in
an object, measured in kg,

3.7=L 18N _ 959N 29592
. >

5w T Te0kg
4. Refer to the free body diagram below.
F lift
T'-"drag 4 C> i T—'\hrust
? gravity
5. ?N = mg
Frn=1000kgx9.81 X =981.0N
~ = 100.0 kg x 9. L = 081
Fe= i Fy

Fr=04%981.0 N
Fr = 392.4 N[W]

Fru=F.+F;
—_— — ——
Fa=-Fnct'"Ff

—

F, = 0 N ~ (392.4 N[W])
T, = 392.4 N[E]

6. Galileo showed that uniform motion was not the
result of the application of a continuous force, as
Aristotle believed, but was a state just as natural as
rest, called “inertia.” He also disproved Buridan’s
impetus theory by showing that an object’s movement
remains unchanged because there ts no force resisting
the motion, not because of something inherent in it.

BLM 4-2: Applications of Newton’s First and
Third Laws/Skill Builder

Answers

1. — Newton’s First Law

(a) In a rear-end collision, as the car and body are
pushed forward, a driver’s head would jerk back-
ward relative to the body, due to inertia. FHleadrests
prevent this from happening, and thus prevent
severe whiplash.

{b) A centrifuge is 2 spinning device that separares the
solid and liquid parts of a substance. Due to iner-
tia, the more massive parts sink to the bottom and
the liquid parts remain on top, as they have less
resistance to being spun around.

{¢) The tendency to remain in a straight line (inertia)
is whar keeps people from falling out of their seats
when they are turned upside on a roller coaster
loop.

— Newton’s Third Law

{a) Earth pulls on the Moon and the Moon pulls on
Eazch. The world’s oceans flow toward the Moon
in response to its pull, creating a ride on the side
of Earth facing the Moon. On the side of Earth
facing away from the Moon, the oceans also flow
outward, causing a tide, bur this time it is because
of the ocean’s inertia or resistance to rotating with
Earch.

(b) Exhausc gases from burning fuel are pushed back-
ward at 2 high speed by the rocket. The gases react
by pushing the rocket forward. In essence, a rocket
accelerates in one direction, while throwing mass in
the opposite direction.

(¢} The person’s feet push backward on the ground
and the ground pushes forward on the person's
feet, moving the person forward. Walking is
difficult on waxed floors and on ice, because the
friction coefficient is below (.2. This means that
on these surfaces, a person cannot exert much force
of friction on the ground and the ground cannot
exert much force of friction on the person.
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2.(@ &= _”\fA‘T'? {b) Again, each cable supports half the weight
'3 —
_ 252 -pgu £
a= 2. T=—2_
0.5s S5

— 25z

vy 1471.5 N

— — 2

a=+5 sﬂ T 0.0872

T g ‘ ) 1471.5 N

F = wmiz r=_3 _ _7375N
F =150 kg x (+5 %) 0.0872 0.0872
— T =84375N

F =75 Nlup] In this case, the rension is each cable is much
The average force on the squid is 75 Nfup] higher: 8437.5 N.

{b) F=75 N[down] Third Law 2. Refer to the free body diagram below. Select the x-axis
ya i and y-axis at right _a:lgles to the incline.
m=18kg Fy = 1320.4N
2o F LTSN
Tm T e Ve F, = 8513N
— m AN = .
a=—41.67 Z R i »

Z=41.7 2 [down} Fy=10145N
Z
The mass of the water is accelerated down at

41.7 mfs®.

F = 266N
BLM 4-3: Newton’s Laws Problems/Problem For=10145N
Solving
Answers 7 Fy= g
1. (a) Find the weighe of the sign, Fy = 135.0 kg x (—9.81 %)
Fy=ng Fy=~132435N
Fy = 150.0 kg x 9.81 % W F,=-13244 N
Fy=14715N _o=50
Each cable supports half the weight of the sign. Fo == Fgl cos 6
The tension in each cable is given by the following ?gz = —1324.35 N(cos 50°)
equation. F,, =-1324.35N x (0.6428)
A £, =-851.28 NN
- 2 o F, = —851.3N
sin 25° F__I? e
1471.5 N 5 g| S0
T=—2 Féy = —1324.35 N(sin 50°%)
0.4226 F, = -1324.35 N X (0.7660)
715N F, =-101451 N
r=_2 _ _ BN By .
0.4226 0.4226 ~lg =~10145N
T =17410 N Fu =)
Each cable has a tension of 1741.0 N ?N = 10145 N
ﬁ £= N
Fr=025%x 101451 N
Fr=+253.63 N
< Fr=+2536N
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