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Chapter (4) e

Chapter 4: forces in 1 dimension

PHYSICS

Prepared by: M Yazan Odetalla

Mobile: 0543347424




Section 1: Acceleration

e There are three cases for acceleration to happen
1. Velocity is increasing (acceleration)
2. Velocity is decreasing (deceleration)
3. Direction of velocity is changing (example the velocity was 3 m/s east then became 3 m/s west)

Direction of acceleration:
Note: if velocity is increasing mmmmm) the direction of acceleration is the same as direction of motion (velocity)

Note: if velocity is decreasing mmmmm)  the direction of acceleration is the opposite of direction of motion (velocity)

Velocity is increasing (acceleration) Velocity is decreasing (deceleration)

I Acceleration has the same direction (right . . . .
velocity is to (+) (right) Acceleration has the opposite direction (left)
the right (+) (-)
velocity is to Acceleration has the same direction (left) Acceleration has the opposite direction (right)

the left (-) () (+)
Begin End vy
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See page 61 if you need explanation.
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Velocity time graphs:

The slope(Jw)) of the velocity time graph is the velocity. Velocity v. Time
x-axis >>>> time (t) 25.0
y-axis >>>> velocity (v) :
- Ay I Av 20.0 'S
- = — —~ |
Ax At é" /|
The unit for acceleration is (m/s?) £ 150 i - . T
Other units (cm/s?, mm/s?, km/hr?, ft/s? ......... ) 2 I
. . ‘ |
(distance/time?) E 100 . e
Av A o . . .
a=— > > il change in velocity _10.0 m/s
At _ a At 5.00 o change in time cUos
/ = 5.00 m/s*
050 1.00 2.00 3.00 4.00 5.00
Time (s)

east

Q what is the acceleration of A & E?
A Zero (the slope is zero) A
Q Are A&E not moving (at rest)?
A No, A & E are moving with constant velocity A has bigger velocity
and moving east (+) where E is moving west(-) with less velocity

D
Q Is the velocity of B negative or positive? 5 /
A Positive( east) / THmS (%)

Q Is the acceleration of B positive or negative? =
A Positive (slope is positive, going up)
Note: because both the velocity and acceleration are positive B is weist
increasing speed

Q Is the velocity of C positive or negative>?

A Positive (east)

Q Is the acceleration of C positive or negative?

A Negative (slope is negative, going down)

Velocity (m/s)

Note: because the acceleration and velocity are in opposite directions C is slowing down until it stops completely (v=0)

Q Is the acceleration of D positive or negative?
A Positive( slope is positive, going up)
Q s the velocity of D positive of negative?
A The velocity at the start is negative (west) but because the acceleration is positive (opposite) the velocity is
getting smaller and smaller until it reaches zero then becomes positive (east) after that because now
acceleration and velocity have the same direction the velocity is getting bigger and bigger.

Please see the book questions on this topic

Section 2: motion with constant acceleration

Keywords to use these equations: constant acceleration, uniform motion, moving uniformly, with acceleration = 5m/s?
(5 or any number), the velocity is changing at a constant rate (constant acceleration), find the acceleration,,,, and many
others (most of acceleration questions are constant acceleration unless the question says something else)

We have 3 equations:

‘ vr =v;+at If no mention of the initial velocity usually v; = 0
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1
Ax = vt + Eai;2

In many questions Ax = d (distance)or we use Ax = x;—Xx;

vfz = viz + 2a4x Use when there is no information about the time (t) in the question

e Very important note: we can calculate the displacement from velocity time graphs by finding the area.

Example: what are the displacements of C and D during the 4s interval 3.0
—

shown if they both are moving south? )
£ 6

C: the area under line Cis a rectangle (blue) : 2.0

Ax = area = length » width = 4 * 2 = 8 m south - -
D: the area under I|ne1D is a triangle (red)1 ...?. 1.0 ; D
Ax=area:§base*height=§*4*2=4msouth g
Please solve all the questions on worksheets given on this topic and 0=
a g P 00 10 20 3.0 4.0

from your book

Time (s)

Section 3: free fall
Galileo Galilei discovered that if we remove air resistance all objects fall with the same acceleration.

On earth this acceleration is g=9.8 m/s?> downward or g= - 9.8 m/s>.

In free fall questions we use the same 3 equations as before only in this section the acceleration is always -9.8 m/s?

o If a body is thrown upward it will reach a maximum height (&) =i1) then will fall back down.

1.
2.
3.

When the body reaches the maximum height ‘ vr =0
To find the maximum height use the third equation: vf = vl-z + 2adx and find 4x
To find the time of the flight use the first equation: vf = v; + at remember that vy = 0

And find t
Multiply the time by 2 — t X 2 (if you need to find the time for going up and down)

Please solve all the questions on the book for this section.
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