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Kinematics: Linear Motion 1D
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Physics

Physics is a natural science that involves the study ofﬁd‘_ﬁ(_ and its md‘i{N through Spac€ and tme along
with related concepts such asMXand fag . More broadly, it is the general analysis of nature, conducted in

order to understand how the universe b@h&ﬁ :

Kinematics

The study of an object’s motion in terms of its Velm wndqawafm is known as kl[g!)dhcf.
We will be able to answer questions such as:

How far does this object travel? How fast and in what direction does it move? At what rate does its speed change?

!)y{!WlCS deals with the effect that forces have on motion.

Together, KiremiahCS and Dyn@tg form the branch of physics known as M&th)lg{.

sition and Frame of Reference. Frame of reference
Any object exists in some location somewhere in the 60km/h
s

universe. We call that location the object’s EOSF\‘\OQX[ f

but the position is meaningless without some reference

point.

[ H = H
A system, almost always a coordinate system, used to O O U U Q O

describe the position, and also the velocity and acceleration,
a. Relative to the ground, what is the velocity of

of an object is called a _-QQV‘_Q_ of ceferene.
. the guy? _60Kim /n

b. Relative to the train, what is the guy’s

Distance vs Displacement velocity? O MI n

d) is the total amount of ground covered by c. Relative to the ground, what is the train’s
an object. This is a scalar quantity. velocity? QOKM/V\
{ 2-5& M}‘l' (AX) is an object’s change in position. It is
a vector that points the object’s initial position to its final 8 Am c
position, regardless of the path taken. 1
Pm | 2w
Distance ’
A 4m D

What is the distance traveled from A-B-C-D-A? m

Displacement

What is the displacement from A-B-C-D-A? OM
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“-ample 1: An infant crawls 5m east, then 3m north, then 1m east.

a. Find the magnitude of the infant’s distance.
b. Find the magnitude of the infant’s displacement.

Speed

_Speed s defined as how fast something is moving.
It is the ratio of the total distance traveled to the time

required to cover that distance. Speed isa __scalar
quantity.

V= Where:
V: Speed toEsElGey), [m/s)
d: Distance traveled [m]
t: Time [s]

d
t

Velocity
is defined as speed with a given direction.

This is a_\&l4&& quantity.
— AX
v= oy Where:
V: Speed (or velocity) [m/s]
AX: Distance traveled [m]
At: Time [s]

Example 2. If the infant in Example 1 completes his
rney in 20 seconds, find the magnitude of his average
velocity.

U= qm - D% 03
£ 20 £

=045 mlf

Acceleration
On is defined as the rate at which an

object changes its speed. Where:

a: acceleration [m/s’)
v: Final velocity [m/s]
'V, Initial velocity [m/s]
At: Change in time [s]

v —v,

=

Example 3. Assume that an athlete runs exactly once
around an oval track, a distance of 500m in 1 minute and
18 seconds.

a. Whatis the runner’s displacement?_Q Las)
What is the runner’s distance? [a'a)]

b. -
c.  Whatis her average speed? 6-"‘ MIS
d.

What is the magnitude of the average velocity?_g

Example 4: A car is traveling a long a straight highway at
a speed of 20?71/5. The driver steps on the gas pedal and,
3 seconds later, the car’s speed is 32 m/s. Find its
average acceleration. ¥

YRRV
V- No

Example 5: Spotting a police car ahead, the driver of the
car slows down from 32m/s to 20m/s in 2 seconds. Find the
car’s average acceleration.
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| Iniformly-accelerated Motion [KINEMATICS]

The simplest type of motion to analyze is motion in which the acceleration is MS}'U_W The five kinematics
variables are:

There are 3 kinematics equations that relate the 5 variables:

1. displacement, x Where:
v=v, +at
2. acceleration (constant), a . 2
5 a: acceleration [m/s?]
3. final velocity (at time t), v X—x,=vi+—at v: Final velocity [m/s]
2 Vo: Initial velocity [m/s]
4. initial veloci 2 2 . -
initial velocity, v, 2 =% + ZCZ(X —x ) X: Fln'a! p05|t|.o'n [m]
o o Xo: Initial position [m]
5. elapsed time, t t: time [s]

Free Falling Objects

In the absence of _Qu™ €S lSﬁlc_e , it is found that all bodies at the same location above the'Earth fall vertically
with the same -QM If the distance of the fall is small compared to the radius of the Earth, then the

acceleration remains essentially _Cﬁhgﬂ*_ throughout the descent.

This idealized motion is called free-fall and the acceleration of a freely falling body is called the & cge!goclm due
to gravity, g.

a=g=9.8m/s’

Example 6: An object with an initial velocity of 4m/s moves along a straight axis under constant acceleration. Three
seconds later, its velocity is 14m/s. How far did it travel during this time?

&
\/o:%ﬁ\f:ﬁ
Jc’f Xy

(- el NEVTEE VRN

K =0 $ X:,if_ 965 m

Oelete X g a3 e

X>26.91% 23 m

Example 7: A rock is dropped off a cliff that’s 80m high. If it strikes the ground with an impact of 40m/s, what
acceleration did it experience during its descent?

Ko=On
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