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Differentiate between scientific theory and scientific law -Explain why a scientific theory cannot become a scientific law

Explain why a scientific theory cannot become a scientific law? Theories explain how
the law works.

Scientific theories laws

an explanation of things or events based on a statement about what happens in nature
knowledge gained from many observations and seems to be true all the time.

and investigations.

Express the derived units for common quantities (like velocity, acceleration, force, pressure, volume, density) in terms of their Sl base units

Sl Base Units

Quantity Measured | Unit | Symbol
Length meter m
Mass kilogram kg
Time second s
Electric current ampere A
Temperature kelvin K
Amount of substance mole mol
Intensity of light candela cd

Use dimensional analysis to validate equations and to choose the appropriate conversion factor when converting units

Dimensional Analysis (noun)

E! Definition: Solving a problem so that the units can be derived algebraically.
Arabic: 5 = Slizgll ollziwd sl Julss

Example:

How many seconds are there in 1 day?

60min 60
24 hr x ——2 5 272 _ 86,400 s/day

1 hr 1 min

To convert 43 km/h to m/s, do the following:

(431;{11)( 1(1)0&?1)(601151)( 1(:32{1) 15 ik




Grade9 -General- Term 1 (2025-2026)-EOT1_Coverage Js¥! Juaidll ¢laial (S

-ldentify the significant digits in each number

-Use appropriate significant figures to record answers from a mathematical operation, with the correct number of digits

1- Nonzero digits are always significant

in between  nonzero

2- Zeros are always significant if they fall between nonzero digits. o0 diokts

3- Leading 0’s are NOT significant:

Trailing O’s:

o
o
an
=
=
—

Rule 1 9.25 There are a total of | Four

Rule 2: 7003000

There are a total of | Two
Rule 3;: 2.05600

\
leading \\ trailing
zeros A zeros

-0.0050830—

Decimal point exist. « significant figures (noun)
I ——

the digits of a number that can expressitto a
given degree of accuracy

s£.1n 0.05960 m. 55 et N My

v

/ lsEinT9000m.

Rule 4: 0.0036500 ' Thereareatotalof| Five v }s.f.in7.9000><104m.

To add or subtract sig. fig.: 7.8lcm—-2.6cm-=

1- Perform the operation.
2- Round off the result to to the least decimal places.

To multiply or divide sig. fig :

1- Perform the operation. 12.01cmx7.1cm =

2- Round off the result to least Sig.Fig.

Low accuracy Low accuracy
Low precision High precision

Compare and contrast precision and accuracy with examples

1. Not sure about something Uncertainty

Accuracy o

2. How closed a measured value is to
an accepted value

3. How close a series of measurements
are one to another

Which is more accurate when measuring a book that has a true length of 17.0 em?

Susan:

17.0 cm, 17.01 cm, 16.9 cm

Amy:
17.5cm, 15.0 cm, 15.2 cm

High accuracy High accuracy
Low precision High precision

Precision

describes how closely measurements are to each other,

Which set is more precise?
a) 17.2,18.4,18.35

b) 15.9, 15.89, 15.91
c)16.8,17.2,19.44
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Define and identify independent and dependent variables for a given data

* Independent Variable: What the scientist changes.
* Dependent Variable: What is measured.

¢ Constants: Factors kept the same.

¢ Control Group: The standard for comparison.

Types of Variables

I'vpe of Variable

Definition

Illustration

hdependent The liquid used to q
/ariable water each plant (e.g. b
water, juice, soda). @\ i f@
A E 1Al
W e/ \e/
Pependent The height or health — _‘(')’_
ariable of the plant. . QY 0723 o
E I i
B
Controlled Everything that must -(')-
/ariables remain constant and :

unchanging during
the experiment.

e

o

variables is linear

Represent data in graphical form, draw the best fit line, and identify from the shape of the graph if the relationship between the

y=mz+b
calculate the length of the spring () when 0.8 kg (x)

The Effect of Mass on Length of Spring

y
o | y=(18x08)+10
B o o = 24.4cm
§ 20 ,///
,; 15 = Dt
§ 10 7/4

5

0 + + —+ + + »

0 02 04 06 0s 10 Q’

Mass (kg)

mass

Spring
length

Linear
relationship

The independent variable

The dependent variable

Type of the relationship
between variables

5B 82
2 -

Length of Spring (cm)
@

0 ¢

e @

! + . . . +
0 02 04 06 08 10

Identify the mathematical equation for linear relations

Mass (ka) @

1. What hapﬁens to the spring length when mass is added?
2. Name the instrument used to measure length in this experiment.
3. Fill in the missing data on the table above.

4. Plot the points on the graph.

5. State one possible error that may happen in this experiment.

Slope=

1. What is the relationship between the length of spring and the mass’
2. Draw the line of best fit for the data points.

3. Calculate the slope of the line using two points.
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Differentiate between distance travelled and displacement

Feature Distance Displacement

Definition The length of the total path | The shortest distance in a
traveled between two specific direction between
positions. two points.

\ Q"

Type of Quantity Scalar (has only Vector (has both magnitude
magnitude). and direction).

Value Always positive or zero. Can be positive, negative, or
zero (depends on
direction).

Example A car travels 5 km around a | Same case — Displacement
park and returns to the = 0 km (since start and end
start — Distance = 5 km. are same).

Arabic Adluudll aal 5y

Depending on thedisplacement for the
runner after (6.0 s) from the beginning
of his movement?

+25m
+15 m

—25 cm
— 15 m

0000

— WA Y

xX

time period 2.0 s between the two imajgs
—

t 173 > 7

96—*)0 :-}-]6rn

s
-
7

Classify physical quantities into vector and scalar quantities (distance, mass, displacement, speed, velocity, acceleration, force, work,

energy, pressure

* A scalar has only magnitude: m/s.
* Avector has both magnitude and direction.

5m/s east

Scalar Vector

Work Displacement
Distance Velocity
Speed Acceleration
Mass Force
Pressure

Energy
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Adam has started moving from point A, he passed the
points B, C, ‘D as shown before he came back to point
A. What is the displacement and distance respectively?

A 5m D
3m 3m
B 3m D

Plot a position-time graph given position-time value

7- Depending on the (position - time) graph for

What is the position of the object after (30 s) if it

an object moving to the west. l 80 Z";“J —

continues its motion with the same average velocity? T
0 -240m Y=mu+ b -
LT ~160m x=-9L+80 8
0 -110m x = -3(v)+ 30 |
0 -80m 2=-940 + 36 I
- -leOm -

Distance=16m

Displacement=0m

b- Depending on the (position - time) graph for an object, what is its average velocity?

O +2.0m/s 7)= BE

0O —-2.0m/s i
I +1.7m/s V=€ - 5.7
0 -1.7m/s 3-6 3

positlon(m)
N A o oo
® oo o

[
|
i
f 0.0

HHHH

STl |
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% - The following table shows Maryam's positions and times when she moved to the north
inside her school on a straight line.
Time( s ) 0 20 | 40 60 80 | 100 | 120 | 140
Position(m) | 0 10 | 20 30 40 50 60 70
Answer (19 ,20,21) ﬁ: Voacle
19-Draw a position-time graph to represent Maryam’s
motion in the school. *—7*6— EBGNE AN EREEF
20-Calculate the average velocity of Maryam 5 5 5 B T i S ‘
using the position-time graph. Ot+—+—1++ I il
Vo DA NP 30 Emmmma
QFr. | 2901 T
- wr‘-—;-— =l

....... RTY = camass | |
S S 0 20UD GO = 106 1201Gy ,v", =
21-Calculate the average velocity of Maryam in (m/s ) if she reaches back in (2.0 ) minutes.
R ———

- . z' :?O > > sesnansechie e ne ’ 7(? : O , 2’ j Qn" : Q_XQ'-O‘s _:
Qs Nt WD e TP ....... o O.58 . mfs......
S~ X 2 ARO....

What is displacement?

A B @ayer 1. (=

8 km east Bkmeast origin 2m
. ‘—
i i 5m
r=Ax B /RrR=.A+ B
=8 km East+ 8 km East —(+12 m) + (5 m)
=46 km East 7

Which statement is true about this position-time graph?

¥y

Position (m)

0 30 60 90 120 150 180 210

Time (s)

@ The object covers 20 min 120 s.

The object covers 90 min 15 s.
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Position (

Ay

E
— Runner A
:.‘..:D Runner B
3
a.
x
0 5 10 15 20 25

The car starts at 50 m and moves toward its
origin.

Time (s)

Runner A has an average velocity of -8 m/s, while

Runner B has an average velocity of 8 m/s.

Y¥

Position (m)

The intersection of two lines on a position-time graph means
that both objects are at the same position at the same

time.

Using the particle model motion diagram in Figure 16 of a baby crawling across a kitchen
floor, plot a position-time graph to represent the motion. The time interval between dots on

the diagramis 1s

Position vs Time Graph for Crawling Baby
160
140}
120+
100
80+

Position (cm)

60
40+
201

20 40 60 80 100 120 140 160
Position (cm)

D_
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* The graph in Figure represents the motion of a car moving along a straight highway.

Describe in words the car’s motion.

Position v. Time

150.0
The car starts at 150 m and moves toward E 1000}
the origin.(to the west) é 500 f
§ 00}

-50.0 }

%0 10 30 30 50 70 7
Time (s)
* INTERPRETING A GRAPH The graph to the right describes the motion of two runners

moving along a straight path. The lines representing their motion are labeled A and B.
When and where does runner B pass runner A?

Position v. Time Runner B passes runner A about 180 m after the origin, at45s.
20|
1
|
150 :
I
- 100 ]
E l
c A :
S 50 |
2 :
o |
0 e e g
15 25 35 45 55
-50
-100 Time (s)
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For problems 21-24, refer to Figure 17.
* Position v. Time

21. Particle Model 140.0 >
. . . 120.0 ' //
Create a particle model motion diagram from £ 100.0 , = |
. . - = 80.0 |
the position-time graph of a hockey puck gliding 5 20 o | ///
£ S0 L
across the ice. e 4090 ~
20 10 20 30 40 50 70
Particle Model Motion Diagram 5
: ‘ ‘ - ‘ - - : Time (s)
0 20 40 60 80 100 120 140
Position (m)
22. Time

Use the hockey puck’s position—time graph to determine the time when the puck was 60 m
beyond the origin.

From the graph, the puck is 60 m beyond the origin at approximately 2.0 seconds

23. Distance

Use the position—-time graph to determine how far the hockey puck moved between 0.0 s
and 5.0 s.

At 0.0 s, the puckisat0m,andat5.0s, itis atabout 118 m.
Distance moved =118 m-0m =118 m.

24. Time Interval

Use the position—-time graph for the hockey puck to determine the time it took for the puck
to go from 40.0 m beyond the origin to 80.0 m beyond the origin

The puck moves from 40.0 m (at around 2.0 s) to 80.0 m (at around 4.0 s).
Timeinterval=4.0s-2.0s=2.0s.
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Apply the equation of motion, (xf=v.t + xi) or (xf-xi = v.t), in numerical problems to
calculate the position or other physical quantities

PAS

| POSITION

The figure shows a motorcyclist traveling east along a straight road. After passing point B,

the cyclist continues to travel at an average velocity of 12 m/s east and arrives at point C 3.0
s later. What is the position of point C?

1. ANALYZE THE PROBLEM "

| |
A B c
» X = 46 m east

Choose a coordinate system with the origin at A.

=7

KNOWN UNKNOWN
v=12m/s east x =7

X; = 46 m east

t=3.0s

2. SOLVE FOR THE UNKNOWN

Xx=vt+ ¥
=(12 m/s)(3.0s) +46 m
=82 m

¥ =82 m east

Recognize uniform or non-uniform motion from a motion diagram or a particle model.

Uniform Motion

Nonuniform Motion f

(zero velocity) (increasing velocity)

- -

Car parked on the road

Car speeding up

(constant velocity)

Car moving at same speed in same direction

—_—— — ——»  — —»
I . o . ° .

(decreasing velocity)

Car slowing down
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Velocity (m/s)

constant

4

l Velocity changing

7

Time (s)

nonuniform (noun)

any situation where a quantity does not remain

AAAEA

*—r &—— 00— 0— O0—>

pEEE RLIE

R

Uniform motion
Object moving at
constant speed

nonuniform motion
Object accelerating

nonuniform motion
Object decelerating

Describe the motion of an object if its velocity and acceleration are either in the same direction or

opposite directions, hence state if an object is slowing down or speeding up

gGet It?

Describe the motion of an object if its velocity and acceleration vectors have opposite

signs.

Figure 4 You need to know the direction of both the velocity and acceleration vectors in order to determine whether an object is

speeding up or slowing down.

Begin End
- > > > >
LN ] L L ] L ] L ]
Begin End
> R
L ] L J L L ] LN ]
End Begin
< < - —— -«
L L] L ] L] LN ]
End Begin
- = - < -
e e £ o @ °
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Explain how an object can accelerate while moving at a constant speed

Question: What are three ways an object can accelerate?
1. By increasing speed (speeding up).
2. By decreasing speed (slowing down).

3. By changing direction of motion.

Position-Time and Velocity-Time Graphs
Two joggers run at a constant velocity of 7.5 m/s east. Figure 10
shows the positions of both joggers attime t = 0.

4. a. What would be the difference(s) in the position-time graphs of their
motion?
b. What would be the difference(s) in their velocity-time graphs?

5. Answer:
a. In the position-time graph, both joggers would have straight lines
with the same slope (same velocity), but the lines would be parallel
because they start from different positions — one at 15 m west and
the other at 15 m east.

6. b. In the velocity-time graph, there would be no difference — both
joggers would have horizontal lines at 7.5 m/s east, showing the same
constant velocity

East

7z *
-« 1 | | >

1 | |
15 m west Origin 15 m east
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Velocity-Time Graph

Question: Sketch a velocity-time graph for a car that goes east at
25 m/s for 100 s, then west at 25 m/s for another 100 s.

Velocitx;;l)'ime Graph for Car Motion

East (+25

20

10 |

Velocity (m/s)
o

—10 }

(o] 25 50 75 100 125 150 175 200
Time (s) West (-25 m/s)

Average Velocity and Average Acceleration

A canoeist paddles upstream at a velocity of 2.0 m/s for 4.0 s and
then floats downstream at 4.0 m/s for 4.0 s.

a. What is the average velocity of the canoe during the 8.0-s
time interval?

b. What is the average acceleration of the canoe during the
8.0-s time interval?

b. Segment 1: v; = +2.0 m/sfor 4.0 s— Ax; = +8 m
¢. Segment 2: v, = —4.0 m/s(downstream) for 4.0 s— Ax, = —16 m

Total displacement: Ax =8 — 16 = —8 m
Total time: t = 8.0 s

a. Average velocity

— 1.0 m/sdownstream.
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b. Average acceleration
Initial v; = +2.0 m/s, final vy = —4.0 m/s.

__vf—vi_—4.0—2.0_ 0.75
A=——F—="7g9 =~ 075m/s

Apply the equation of motion relating the final velocity of an object to its initial velocity, uniform

acceleration, and time (vf = vi+ at) it
v,=v + aAt

16. A golf ball rolls up a hill toward a miniature-golf
hole. Assume the direction toward the hole is
positive.

a. If the golf ball starts with a speed of 2.0 m/s
and slows at a constant rate of 0.50 m/s?, what
is its velocity after 2.0 s?

b. What is the golf ball’s velocity if the constant
acceleration continues for 6.0 s?

c. Describe the motion of the golf ball in words
and with a motion diagram.

Given:
v; = +2.0m/s,a = —0.50m/s’. t = 2.0s

vf =v; +at = 2.0+ (—0.50)(2.0) = 1.0 m/s
b.

If the same acceleration continues for 6.0 s:
vf = 2.0+ (—0.50)(6.0) = —1.0m/s
c. Description of motion:

e The golf ball moves up the hill, slowing down
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17. A bus traveling 30.0 km/h east has a constant
increase in speed of 1.5 m/s?. What is its velocity

6.8 s later?

12,

Given:
v; = 30.0 km/h = 8.33 m/s
a=15 m/s2
t=68s
v = v; +at = 8.33 + (1.5)(6.8) = 8.33 + 10.2 = 18.53 m/s
Velocity = 18.5 m/s east

18. If a car accelerates from rest at a constant rate of
5.5 m/s? north, how long will it take for the car to
reach a velocity of 28 m/s north?

18.

Given:

vi =0m/s,a=5.5 m/sz, vy =28m/s

_vp—v; _ 28—-0

= — 5.09s

t
a 2.0

Time = 5.1s (to reach 28 m/s north)
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Define free fall and free fall acceleration

Free Fall:

Free fall is the motion of an object when it moves only under the
influence of gravity, with no other forces (like air resistance) acting
on it.

Free Fall Acceleration (g):

Free fall acceleration is the acceleration experienced by an object in
free fall due to Earth’s gravity.

It has a constant value near the Earth’s surface of approximately
9.8 m/s? downward.

4l ABuYI- Writing questions

List the common steps of scientific methods used in investigations Classify common quantities into base
and derived quantities with their Sl units

State the problem. .
\ Table 1 S| Base Units
Base Quantity | Base Unit | Symbol
Gather information. ‘
; Length | meter m
Modify the i
ypotiadts Mass ' kilogram kg
ﬁ Form a hypothesis. Time second S
Repeat .
* | Temperature ; kelvin K
Test the hypothesis. qﬁ;es. Amount of a mole mol
; substance
Electric current ampere A
Analyze data. 4 Lominous
: - candela cd
{ intensity
Draw conclusions.
Hypothesis is Hypothesis is

not supported. supported.
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-Interpret the motion represented by motion diagrams and particle models

e & & & - B

The runner is Speeding Up. The car is traveling at a constant speed.

L& &

The runner slows down over time.
The deer takes less time to reach the second tree.

#

The runner is not moving.
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-Determine displacement using vector addition or subtraction in one dimension.

Displacement
L N
Displacement is the change in position from initial position to final position. @ A B Ay

Ax=x-x - 4 km east - 4 km east ﬂ

L »

Ax=xi=x,;=+4 km — 0 = + 4 km or 4 km east

Figure 10 You can use a diagram or an equation to combine vectors. COLOR CONVENTION
Analyze Whot is the sum of a vector 12 m north and a vector 8 m north? ~ Displacement () e green

Example of Vector Addition
A B
Origin 5 km east 2 km east
. - > R=A+8B R=A+B
=5km + 2km =7 km east
=T7km
ResultantR
7 km east
Examples of Vector Subtraction
A
- 4 km east
Origh R=A—B R=A-B
_B =4 km — 6 km =A+(—B)
P = —2km = 2 km west
ResultantR 2 km west
A
Origin 7 km east P B
- - =7km—4km =A+(—B
& iy i =3km = 3 km east
ResultantR 3 km east
B A
Player P1 Player P2, 6kmwest _ 6kmwest
: « < *<{Origin’
>o
Origin 12m
‘—- —
R=A+B = 6 km west + 6 km west
=(+12m) + (-5m) =12 km west

=+7m
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-Define and calculate the average speed using a suitable mathematical representation

Define and calculate the average velocity using a suitable mathematical representation

26. The graph describes the movement of a cruise ship drifting
slowly through calm waters. The positive y-direction (along the
vertical axis) is defined to be south.

a. What is the ship’s average speed? o e
. . ime (s
b. What is its average velocity? t 1203 4
¢+ From the graph: ,§
e Att=0s, position=0m E L |
e Att=4s, position = -2 m (south direction) =l

e The motion is a straight line (uniform motion)

Q26a. What is the ship’s average speed?

Total distance

Average speed — -
&€ °p Total time

2m

= —0.5m/s
4s
L Answer: 0.5 m/s
Q26b. What is its average velocity?
Displacement —2m
Average velocity = p - — — —0.5m/s
Time 4s

(The negative sign means the motion is toward the south direction.)

L Answer: —0.5 m/s (south)

Q27. Describe, in words, the cruise ship’s motion.

The cruise ship moves steadily southward in a straight line at a
constant speed of 0.5 m/s.
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20
29. The graph represents the motion of a bicycle. Es //
a. What is the bicycle’s average speed? P
. . . o 5 7
b. What is its average velocity? *
5 10 15 20 25 30
Time (min)
¢ From the graph:
e Att= 0 min, position = 0 km
e At t= 30 min, position = 20 km
e The line is straight — the motion is uniform (constant speed)
Q29a. What is the bicycle’s average speed?
Total distance 20 km 20
Average speed — - = — 40 km/h

Total time 30 min 05h

L Answer: 40 km/h

Q29b. What is its average velocity?

Since the motion is in a straight line in one direction,
Average velocity = Average speed = 40 km /h (forward)

L Answer: 40 km/h in the forward direction

Q30. Describe, in words, the bicycle's motion.

The bicycle moves at a constant speed in a straight line, covering equal distances in equal time intervals —

meaning it travels uniformly forward without changing speed.

Average velocity

Average velocity is defined as the change in position divided by the time during which the
change occurred.

Ax — xf S xl

At - 1

2
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-Analyze a position-time graph to describe an object’s motion

When did the runner whose motion is described in *Figure reach
12.0 m beyond the starting point?

Where was she after 4.5 s?

**1 ANALYZE THE PROBLEM**

**Question 1: ** At what time was

30.0 -

25.0}

Position (m)

5.0}
0.0

20.0
15.0
10.0

[ i

1.0 2.0 3

0 40 50

Time (s)

the magnitude of the runner’s position (x) equal to 12.0 m?

The value of t there is 2.4 s.
**Question 2: ** What was the runner’s position at time t = 4.5 s?
approximately 22.5 m.

-Calculate average velocity (magnitude and direction) from the slope. Of a position-time graph during a
certaintimeinterval and instantaneous velocity from the slope of a position-time graph at a certain instant.

Table 1 Position v. Time

0.0 0.0
10 5.0
20 10.0
3.0 15.0
4.0 20.0
5.0 25.0

30.0

250

m
b
o
(=]

Position |

15.0
10.0
5.0
0.0

Position v. Time

-

1.0

2.0

3.0

Time (s)

4.0 5.0

6.0
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10. The graph in Figure represents 150.0:1
the motion of a car moving along E 100.0 1
a straight highway. Describe in words é 50.0 1
the car’s motion. § 0.0 :
7.0
¢ From the graph: -50.0 t
¢ Att=0s, position =150 m Time (s)

o Att=5s, position =0m
o Att=7T7s, position = -50 m

— The car is moving toward the west (negative direction).

Q10. Describe in words the car's motion.

The car starts 150 m east of the origin and moves steadily westward, passing the origin at 5 s, and continues
to 50 m west of the origin by 7 s.

&2 The motion is uniform (constant velocity) toward the west.

12. Answer the following questions about the car's motion. Assume that the positive x-
direction is east of the origin and the negative x-direction is west of the origin.

a. At what time was the car’s position 25.0 m east of the origin?

b. Where was the car at time t = 1.0 s?

c. What was the displacement of the car between timest = 1.0sand t = 3.0 s?

a. At what time was the car’s position 25.0 m east of the origin?
From the graph: halfway between 0 m and 50 m east occurs at about t = 4.2 s.

B2 Answer: 4.2 s

b. Where was the car at time t = 1.0 s?
At 1 s, the position is around 120 m east of the origin.

L Answer: +120 m east

c. What was the displacement of the car between timest = 1.0 s and t = 3.0 s?
At1.0s —- +120 m

At3.0s — +60m
Displacement — 60 — 120 — —60 m

B2 Answer: —60 m (towuard the west)
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Look at the diagram and graph shown in Figure 18. Do they
model diagrams are 2 s.

* No. In the particle model the dots are equally spaced every 2 s from
O m to about 10 m, so it would take ~10 s to reach 10 m (speed =
1 m/s). The position—-time graph reaches 10 m at t = 3 s (speed =
10/3 = 3.3 m/s). Different times/speeds = not the same motion.

® © © ¢  © o o

0 10
Position (m)

Position v. Time

L7
>

Z
/V

7

) 4

y

o O b~ @

il B2..2.F 5
Time (s)

-Interpret the velocity-time graph for a single or multiple objects in motion.

Velocity v. Time

25.0
20.0
0
~
E 150
2
8 100 | : —
§ ‘ = tise _ 100m/s
~ run ~  200s
5.00
= 5.00 m/s?
0.00 .00 2.00 3.00 4.00 5.00

Time (s)



Grade9 -General- Term 1 (2025-2026)-EOT1_Coverage Js¥! Juaidll ¢laial (S

Draw tangents to the curve at two points. Choose t = 1.00 s and t = 5.00 5. Solve for the magnitude of the

Instantaneous acceleration at 1.00 s:

. 12.0
rise
= — —
run E 6.0 //
The slope of the line at 1.00 s is equal to the acceleration at that time. ‘g /
2 00
100m/s—6.00m/s =
— 5.00 10.C
245 -1.00s Time (s)

a=29m/s/s=29m/s

Solve for the magnitude of the instantaneous acceleration at 5.00 s:
rise
ul —_—
run

The slope of the line at 5.00 5 is equal to the acceleration at that time.

10.3m/s — 10.0m/s
0
10.0s-0.00 s

a=0.030m/s/s = 0.030 m/s”

The acceleration is not constant because its magnitude changes from 2.9 m/s® at 1.00 s to 0.030 m/s* at 5.00

5.

The acceleration is in the direction chosen to be positive because both values are positive.,
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-Find the slope and y-intercept of a velocity-time graph to describe the motion of an object

**1.** The velocity—time graph in *Figure 8* describes Steven’s motion as he walks along
the midway at the state fair. Sketch the corresponding motion diagram. Include velocity
vectors in your diagram.

Image created >

1) Motion diagram for Figure 8 (Steven)

Dots in a straight line left—right. %
¢ From 0-2 s: equal, medium spacing with equal arrows (constant speed). 5
[*]
¢ 2-3 s arrows shorten (slowing). g
¢ 3-5s:short, equal arrows (slower constant speed).
01 23 456 7 8910 10
¢ 5-6.5 5: arrows shorten to zero (comes to a stop). Figure 8 Time (s)

¢ ~6.5-8s:no motion (dot(s) on top of each other).

* 8-10 5: widely spaced dots with long arrows (moves fast at constant speed).

**2.** Use the graph of the toy train in *Figure 9* to answer these questions.
a. When is the train’s speed constant?
b. During which time interval is the train’s acceleration positive?

c. When is the train’s acceleration most negative?

12.0
2) Using Figure 9 (toy train) g 10.0
a. When is the speed constant? % 28 Il \
= 8 s to 16 s (horizontal part at ~10 m/s). % 4.0
> 20 {
b. When is acceleration positive? 0.0 300 550 200
From 0 to about 8 s (velocity increasing). Figure 9 Time (s)

c. When is acceleration most negative?

During the steep drop ~16 s to 20 s.
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3. Refer to Figure 9 to find the average acceleration of the train during the following time
intervals.

a.00sto50s

b. 15.0sto 20.0 s

c.00sto 400s

3) Average acceleration from Figure 9

(Use @gyg = Av/At from the graph)

a.0.0-50s:v(0) = 0,v(5) = 8m/s —

80 _ 2
Aapg = —— — 1.6 m /s,

b.15.0-20.0s: v(15) = 10m/s, v(20) = 4m/s -

o 4-10 _ 2
Aang = —— 1.2 m/s”.

. 0.0-40.0s: v(0) = 0,v(40) = 0 -

0= _ 2
Aang = —5- — 0 m /8%

4. CHALLENGE

Plot a v—t graph representing the following motion:

An elevator starts at rest from the ground floor of a three-story shopping mall. It
accelerates upward for 2.0 s at a rate of 0.5 m/s?, continues up at a constant velocity of
1.0 m/s for 12.0 s, and then slows down with a constant downward acceleration of 0.25
m/s? for 4.0 s as it reaches the third floor.

1o Elevator Velocity-Time (Challenge)

1.0F

Velocity (m/s)
=]
o

0 2 4 & ) 10 12 14 16 18
Time (s)



