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Newton's laws of motion

* They are three physical laws that, together, laid the

foundation for classical mechanics.

* They describe the relationship between a body and the

forces acting upon it, and its motion in response to those

forces.

* More precisely, the first law defines the force qualitatively,
the second law offers a quantitative measure of the force,

and the third asserts that a single isolated force doesn't exist.
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Newtons first law states that any object continues at rest, or at constant
velocity (constant speed in a straight line), unless an external force acts on
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Newtons Second Law :An external force gives an object an acceleration. The acceleration
produced is pro- portional to the force applied, and the constant of proportionality is the
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Newtons Third Law
For every action there is an equal and opposite reaction. F (= 'F
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Newton First Law = A
* How can an object move when it is experience zero net force? ( ; &.‘
Because it was already moving! .
2SS
An object with no net force on it continues in ‘ ‘ @' @ ®
its existing motion. If in motion, it continues @ : —
A"“ oaject.at rest Unless acted on by An object in motion
to move with a constant velocity. If at rest, it [ """ .. - on ubolenced fo€. i continue with
drectin, e
remains at rest. A
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Force does not cause velocity. It cause T o

change on object’s velocity (acceleration).
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Example 2.1 A box on a box

Problem:

As shown in Figure 2.4, alarge 3 kg box is being pushed with a horizontal force of
Fp =5 N and as a result is accelerating along the horizontal frictionless surface
upon which it rests. The large box has a smaller 1 kg box resting on top of it. This
box does NOT slide from the top of the big box as it accelerates.

(a) Atwhat rate are the boxes accelerating?

(b) What are the magnitudes and directions of the friction forces acting on
each box?

Figure 2.4 Two boxes being pushed along 2 (¢) What are the magnitudes and directions of the normal forces acting on
frictionless surface each box?

C_50 wW=3  w=1
O r‘\ﬂC( '__—) g L{*.q
| l2€ m\s
Q q,,,.le ;—9@;\3,) ng\ oLﬁ\ ﬂ\iok“

| f
@Uus»uvw |
L_; F- ? — Q wa

1=1.25 o
o 1.25 D CL sk Lo Gdsad)sd)
worwal. L Dy S acalped

N e et N g s
@. ig =-0. — M:w o .gfgﬁm;ﬁww;
SMG s M= wg s SO0

el quwlj — o0

@"*‘-PJ' . YRy
J’b\r%PJl

STUDENTS-HUB.com


https://students-hub.com

2.1 A courier is delivering a 5 kg package to an office high in a tall
building.

(@) What upwards force does the courier apply to the pack-
age when carrying it horizontally at a constant velocity of
2ms~! into the building?

(b) The courier uses the elevator to reach the office. While the
elevator (containing the courier who is holding the package)
is accelerating upwards at 0.11 m s~2 what upwards force is
the courier applying to the package?

(c) When the elevator is traveling upwards at a constant speed
of 6 m s~! what upwards force does the courier apply to the
package?

(d) In order to stop at the correct floor the elevator accelerates
downwards (decelerates) at a rate of 0.20 m s~2. What is the
upwards force the courier applies to the package during the

Y

N =2

deceleration?

Answer: (a) Taking upwards as the positive direction, Fapp =50N,
(b) Fapp =50.55 N, (C) Fapp =50 N, d) Fapp =49 N
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2.2 You live at the top of a steep (a slope of 15° above the horizon-
tal) hill and must park your 2200 kg car on the street at night.

(@) You unwisely leave your car out of gear one night and your
handbrake fails. Assuming no significant frictional forces are
acting on the car, how quickly will it accelerate down the hill?

(b) The increase in insurance premiums due to the results of
your mistake mean that you cannot afford to fix your hand-
brake properly. You resolve to always leave your car in gear
when parked on a slope. If the rolling frictional force caused
by leaving the drive-train connected to the wheels is 5000 N,
at what rate will your car accelerate down the hill if the hand-
brake fails again?
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2.8 During a car crash a 65 kg person’s head goes from travelling at
50kmh™! to stationary in 0.15 .

(a) What is the magnitude of the average net force acting on the
head of a person with a 4.5 kg head?

(b) How does this compare with the weight force acting on the
person?
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2.9 A 10 kg box is being pushed up a slippery ramp as shown in Fig-
ure 2.1, The coefficient of friction between the box and the ramp
isjust p=0.1.

(a) What force does the man need to apply to the box to keep it
traveling up the ramp at a steady speed?

(b) What fraction of the weight force of the box is this?
If the angle of the ramp is raised to 45° then:

(c) What force does the man need to apply to the box to keep it
traveling up the ramp at a steady speed now?

c‘)vﬂd'x‘— r-c - ‘«\8 u® =0 -

(d) What fraction of the weight force of the box is th

o &

Figure 2.1 A box is pushed up a ramp

Answer: (a) 27 N (b) 0.27 x mg (c) 78 N (d) 0.78 x mg
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2.10 A 1.6 kg chicken is blown into a wall by a strong gust of wind,
and held there as shown in Figure(2.2! If the maximum coefficient
of friction between the chicken and the wall is gmax = 0.25, what
minimum force must the gust of wind be applying to the chicken?
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Figure 2.2 A chicken is blown into a wall.

Answer: Fying =64 N
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