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1. The scientific method 2. Base quantities and their units

e Symbol

Length meter m
Modify the Mass kilogram kg
hypothesis. "
> - I Time second s
soveral -
fmes Temperature kelvin K
Amount of a
mole mol
substance
Electric current ampere A
Luminous
. . candela cd
intensity

3. Significant figures
Rule 1: Non-zero digits are always significant. 123456789

Rule 2: “sandwich zeros” — any zeros between two significant digits are significant.
1002 , 123.0048 , 2.004

Rule 3: Trailing zeros are significant if there is a decimal point.
43.000 , 23.2300, 1000. 320.000 , 1000

Rule4: leading zeros are not significant. 0.02 , 0.22 , 0.0045

Rule 5: in scientific notation, leave the (107) and look at the number only and apply the rules
normally 2.34 x 1072 , 1000 x 10% , 0.005 x 108 0.0500 x 107

4. Rounding results

* Add and subtract : answers will have the least number of decimal places
1.871+3.2214=5.002

* Multiply and divide: answers will have the least number of significant figures.
2,17 X 1.179=2.56

4. Rounding results

Accuracy : describes how close the experimental measurements are to the real value
Precision : how close the experimental measurements to each other.

(a) Low accuracy (b) Low accuracy (¢) High accuracy (d) High accuracy
Low precision High precision Low precision High precision
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The temperature inside a fridge is 38 F
3 thermometers (A, B, C) were tested to measure the temperature
Judge the accuracy and precision of each thermometer

394 378 496
482 383 495
Temperaures ganed Temperatures gained Temperatures gained
from sensor & 281 from sensor B testing, 381 from sensor C 487
testing degreesF degreesF testing, degreesF
463 374 499
345 380 499
\ inaccurate l imprecise | | accurate | Precise | l inaccurate I Precise I

5. Dependent and independent variables

Independent variable : quantity changed by the scientist during the experiment

.|[\“‘ :z;“‘
AN

b
Sy 020

Dependent variable : quantity measured by the scientist. it changes with (depends on) the
independent variable

Dependent
variable

Independent

17.0

16.0

15.0

Length (cm)

14.0 2
Vb = 137 cm

5 10 15 20 25 30 35 40

Mass (g)

Independent variable

6. Coordinate system, position and distance

variable

Mass Attached Length of
to Spring (g) Spring (cm)

Dependent
variable

137
141

14.5
14.9
15.3
157
16.0

16.4

w

Coordinate system :a system used to describe the location of objects relative to a reference point

(origin)

origin : is the point at which all variables in a coordinate system have the value zero.( s ) 4l

Slalad¥l  cilibicall Leia)

Origin

|

+~———— Left negative numbers

T Tt 54331013

3

4 5 6

78

Right positive numbers ———

+ distance (d)(m): is the entire length of an object’s path, even if the object moves in many directions.
aval) Aalad @A Jalsl sl Jsh

Displacement: it is a vector quantity that describes the change in position of an object.
Ax = x5 — x;

7. Scalars and vectors

Scalar: a quantity that is just a number without any direction, example: distance , mass, time,
temperature , speed, work , energy, pressure
Vector: A quantity that has both magnitude and direction. Example: position, displacement,
velocity Acceleration, force
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8. Position time graphs

The object is at rest if the line is
straight and it’s displacement
Ax is zero

Position (km)
200

150

100 4

s0

Summery as per Eot

The object is moving with
constant speed to the right

(or up) if the line is an incline and
its displacement Ax is positive

Position (km)

Ax +

200

=\l _
x"]E-l]

X; =100

50

J
[
|
|
!

0
Time (min)

what is the Jisplacement
o sl obd'cu- barween 20 and 36 seconly

Wy
| W
I

VY

iy, 01005

The object is moving with
constant speed to the left (or
down) if the line is a decline , and
its displacement Ax is negative.

Position (km)

Ax —
]
|
i

— |

0 20 30 40 50
+ to
Time (min)

what is Hae J.‘sP’ﬂCthl’
[y S object berween 20 aund 50 seconls

DX Xy =X, R
= 160 - loo = 40 =0 -1 =-lom
The steeper the line in the position —time graph, the faster the object.
In a position- time graph, The slope of the line is the velgcity
_  Ax —  Xf—X;
V=" — V="um—r
At tr — &
- Position (m) X bicycle 1 —o—
Position (m) Position (m) 70T bicycle 2 —s—
200 200 4 2009 N
No steephesd (atlrest) fastest fel X E’ o1
150 - 150 faster 150 A (30 150) S 401
fast { '2 30
i 100 &
100 100 o 20
50 o 50 J 50 10
No steepness (at rest) +. .
fastest N faster fast (o zx;) ) 0 2 4 6 8 10 12 x
0 2 3 %0 o 0 2 ® % ’ w0 s Time (s)
Time (s) . . .
Time (s) Time (s) If the lines cross,

wLmﬁ he Vvlociha 0( +t,u ‘L‘juo?

the objects meet at

V= Xp-Xi . 150~ 12s that point in time
Ep -t 30-¢ le ob
J- \1}4 M/s Fhe o ch/’.s met
Y
Al x- 29 m

9. Motion with constantt velocity equation

Final position xf =Vt + xi Initial position
Hleill ad sall EY 2 gl
meter (m) m
Velocity time
{c_)..‘;ﬁ U'W/IJ.’

(m/s)

S
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10. Uniform and non uniform motion

Summery as per Eot

An object’s motion can be uniform or nonuniform.
Nonuniform motion means that the object is experiencing a change in its velocity

@ =
l {
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Uniform motion
Object moving at
constant speed

11. Average acceleration

nonuniform motion
Object accelerating

Average Acceleration (a)(m/s?) :the rate of change of an object’s

velocity. 2
<
o Av vf — Vi vy the final velocity %
a= A - = v;: the initial velocity 3
t tf - ti 2
Acceleration is equal to the slope in the velocity —time graph oy
AT
(o, 0)
velocity (m/s) velocity (m/s)
30 o e 0 J
20 o 2 -
10 Jg
Time (s)

Time (s)

Incline = Positive acceleration

velocity (m/s)

10 20 30
-10 T
—a

20 -

-30 4

decline = negative acceleration

ey
a2 o ® O
e e e, ©

N
o o

nonuniform motion
Object decelerating

20 =

________________________ ( F Y
A ] 8 \00)
m=Ey i /
1
]
5=A—‘: Av=vi-v, | O\ = V(- -V
] S —
| bP - tl.
i
H H +
2 4 6 8 10 x
Time (s) QA= 1c0-0
_ 8-
velocity (m/s) T 2.5 mygr
j bigger a
30
big a
20 o
small a
10 o
— Time (s)

T T
0

10 20 30

30 4

More slope = more acceleration
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Moving right Moving right

30 -._decelerating accelerating
20 -
10 +

Time (s)
0

-10 1
20 =

Moving left

Moving left lerati
30 4" decelerating accelerating
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Runners’ Motion Graph
East

A : moving at a constant velocity to the right. A
B : accelerating (speeding up) to the right

C : decelerating (slowing down) to the right

D: decelerating to the left, stopping, then accelerating to the right.
E: moving at constant velocity to the left

Velocity (m/s)

o

/ Time (s)

West
12. Direction of acceleration
Begin End
->—>
o0 L] L ] L ] [ ]
Begin End
B
Accelerating = v and a same direction Y . L
Decelerating =2 v and a opposite directions
DON'T forget!: Direction of motion always End Begin
same as direction of velocity. 4 o o 5
End Begin
- —
L ] L] L ] L ] [ ]
13.  Motion with constant acceleration Pl N
[ ] L] L] L
*  Motion with constant ’
acceleration: a type of motion 1 y
where the object experiences a g 2
constant increase or decreasein = ¥ P
its velocity 5] Eu
*  For an object moving with a g % g
constant acceleration to the S 2 0
right , the position time graph 10 5
looks like a curve , while the os : : i ¥ 0
. . q d . 0 1 2 3
velocity time graph is an incline Time (s) Time (5)

14. displacement from velocity- time graph

loci
To find the displacement from a velocity time graph , we find the velocity (m/s)

area under the curve . |
|
15 |
!
10 - !
!
rectangle 5 »:re:il= i

Trapezoid isplacemen I .
triangle e i Tibreks)
10 20 30 40 50

a+b 5

1 .
area =3 X base x height  area = length X width area = h x
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13. Motion with constant acceleration equation

Vf =V; + alAt

Final velocity — 4dled) 4= ) Vs m/s, km/h

9 2 Initial velocity — Adlai¥! e jull V; m/s, km/h
Vf = Vi + 2aAx acceleration g bl a m/s?
1 Time interval 4 3l 5 yiall At s,min

Ax = ViAt 4+ — a/_\tz displacement  axl3Y) Ax cm,m,km

Initial position Sy a8 sall X; cm,m,km

Final position el adsall X5 cm,m,km

Ax = x5 — x;

To solve problems :

1.  Write the knowns and unknowns in symbols, sketch the problem.

2. Make sure the units are unified. (one unit for distance and one unit for time)
3. Choose the suitable equation

> The equation must have the unknown
> The other quantities in the equation must be known.
4. Substitute and solve for the unknown.

Key words and their meanings :
“slows” = acceleration opposite sign of velocity

” "

“at rest” , “ stops” , “stationery” > v=0m/s

<oy gadl) aal most important conversions

Km La. m
tm — m
kKm/Ih — mls , M/s — /L,
min — s
hv —_ <
mm-= |oo o — M

Most important formulas

You may use the following equations

Ax = x5 — x; —_ Ax _ Xi— X
e V=0T 11

X =Vt + X g=lv_¥—V
At k—t

vi=vV;,+ alt Xf=xi+vitf+%atf2

l.ff2 = vi2 + 2a(x; — x))

g=-9.8 m/s’




