DREAM BIG
AIM HIGH

NEVER GIVE UP



ELASTIC COLLISION:
EUUATIUNS OF MOTION M, + Mo, = My, +m,v,
Vv = U + at
1 INELASTIC COLLISION:
S = ut + —at
P mu, +m,u, = (m1 +m, )v
(u + v)
s = 4
2 FORCE:
v: = uw? + 2as F =ma
. IMPULSIVE FORCE:
SPEED / VELOCITY: V = — p_ mv-u)
t {
vV—u :
ACCELERATION: 2 = IMPULSE:
t Ft=mv - mu
MOMENTUM: P = mv WEIGHT:

W =mg
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GRAVITATIONAL FORCE

D

ms

F = Gravitational force between two objects
G = Universal gravitational constant
(6.67 x 10" N m? kg?)
m, = mass of first object
m, = mass of second object
r = distance between the center of two objects
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RELATIONSHIP BETWEEN g and G
Newton's S d - ti 3 X |
% GwoiMaton [ =MQ ... Ul

[tational
leration

Newton's Universal GmM
Law of Gravitation F — ——— oo

GmM
mg = w
CM fﬁ@ﬁﬁ@g@@ﬂ
9g=-"7 |erawion
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HEI.A"UNSHIP BETWEEN g and G g = Gravitational acceleration

G = Universal gravitational
constant (6.67 x 10" N m? kg?)
GM M = mass of object
r = distance between the centers

(Radius of Earth,
R=6.37x10m)

On the surface Ata height Below the surface
5 amazing Physics with Tcer ALINA




GENTRIPETAL FORGE

For an object in a circular motion

muv4

r

F —

F = Centripetal force

m = mass of orbiting body
v = linear speed

r =radius of orbit
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GENTRIPETAL FUH(}E




GENTRIPETAL AGCELERATION

Acceleration of an object in a circular motion

a = —

a = Centripetal acceleration
v = linearspeed
r =radius of orbit




MASS OF A BODY

g Mass of a body at the centre of an orbit

ATTAT
M = >
GT

3

T = time taken for
satellite to orbit the

Mass (object at center)
gravitational constant

(6.67 x 10" N m? kg?)

r =radius of orbit

T = Period of revolution

(time taken to circle the orbit)

M
G

T = time taken for
Earth to orbit the
Sun
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W|th the SUN 0+ ONE fOCUS

3 .KEPLER’S» All planets move in CHiIPHICAIl OI'bit+S

aaaaaa

PErih€lion Point

a place where the planet is

MINOR AXIS

the ClOSGSt to the Sun

I S
. [ L O Ty s o
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MAJOR
AXIS

APRhEIlioN PoiN+

a place where the planet is

the farthe St to the Sun



A lINE +ha+ connects a piane+ +0 +he SUn SWeers

KEPLER’S our €AUAI Areas in equal +Hmes

&

aaaaaa



The sauare of PEIri0d or any pianet+ is

dir€C+lY propeor+iondl +0 +h€
CUbE Of +hE€ Irr'adius or is orbit

g B KEPLER'S

T2 o 73]
s ~
Tf Ty
T2 ~ 13
e >

Aplanet which orbits with a [T Q€T radius
nasa lOnger orbital period



LINEAR SPEED

For satellite orbiting Earth

GM
r

V =

M = Mass of Earth

G = gravitational constant
(6.67 x 10" N m? kg?)

r =radius of orbit

v = linearspeed
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ESCAPE VELOGITY

Minimum velocity needed by an

object on the surface of the Earth
to overcome gravitational force 2 G M
and escape to outer space V

M = Mass of Earth
G = gravitational constant
(6.67 x 10" N m? kg?)
r = Distance of object (From the centre of Earth)
v = linearspeed
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GEOStAHoNArY ., cws NON-9E0S+AHONANY

&

satellites satellites
Orbit at: Geostationary Earth Orbit FUNCTION: Orbit at: LOWE R or H IG H ER
\Orbit the Earth / Geostationary Earth Orbit
Direction of rotation: SAIM€ to Earth's rotation \L|NE AR SPEED'y Direction of rotation: SA M@ to Earth’s rotation
Orbital period: 24 hou s - GM Orbital period: < or > than 24 hou I'S
(period of Earth's rotation) V= V T Specific FUNCTION: EARTH IMAGING
GPS &
Specific FUNCTION: ORBITAL PERIOD: WEATHER FORECAST
COMMUN'CAT'ON satellite - 5 : Example:TiungSAT -
ey _ |AmT RazakSAT
Sh>g Example: MEASAT T= GM Pipit

1SS
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TEMPERATURE OF LIQUID:
T(8) = 2= X 100 °C

lioo — lo

TRANSFORMATION OF ENERGY:

L
va = mc

mgh = mc6
Pt = mcH
HEATENERGY: Q = mc6b

LATENT HEAT ENERGY: Q = mL Important Notes:
T=(0°C+273)K
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REFRACTIVE INDEX:
_ sini

sinr
speedin air

B speedin medium
H (Real)
h (Apparent)

1
N SinC

POWER OF LENS:

p=_

/
LINEAR MAGNIFICATION:

17  amazing Physics with Tcer ALINA

LENS EQUATION:

1 1 1

—_——= — _|_ —

f u v
u > 2f f<uc<2f [] u>f

f°_RIS RIM_VUM VUM VUD u<f VUD -
- u=2f u=f ucx<f -
M ’\/
| ;
R >
R Principal Axis . Principal axis 1 3 ::::,F :
" ’ /\ s
REFLECTION i
L \focal point =
E N 4 Focal w‘(/’/:, -
N : I \\\\\\\ |
S i I
é : Focal length
REFRACTION [ focetlenet i vl e
GALINAIMARXRIF
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POWER OF LENS:

p=1

/

LINEAR

MAGNIFICATION:
_Jo

m=7

amazing Physics with Tcer ALINA

CHARACTERISTICS

MICROSCOPE

TELESCOPE

DIAGRAM

Pt sofl Pl soft
fo (objective lens) To produce bigger image To produce a higher
magnification
fe (eyepiece lens) ft fl
D>fo+fe D=fo+fe
D (normal To produce bigger image from To produce sharp & bright
adjustment) the eyepiece // to increase the image
magnification
. : f<u<2f Infinity (00)
u (object distance) (RIM) (RID)
First image RIM RID (at f)
Final image VIM VIM (00)




CHAPTER

WAVES

Displacement of

Displacement of the particle (cm)

the particle (cm)

o

a4 0 »
>A
-]

I BV

o

a4 0P
>l
3

91

Distance (cm)

Light
1
PERIOD: T - 4 r 4 r b 4 9
f
1 Crest
FREQUENCY: {=- (act like convex lens
T Trough % F _/(7\ \/( -converging the light
-actlike concave lens \ ] L
- diverging the light // 17 1 1 e st |
SPEEDOF \
v=~fA Water Glass tray
WAVES:

y \ 4
= bri PP PP RELLERPEYL T LIPSOl owin,......
[B)= g’;ﬂ? . B D = D B D B White screen
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CHAPTER

WAVES

20

Characteristics of the REFLECTION of waves:

Physical Quantity INCIDENCE REFLECTED
WAVE WAVE
Frequency Unchanged (come from the same
source; water wave)
Speed Unchanged
Wavelength Unchanged
Direction of Propagation Changed
Characteristics of the REFRACTION of waves:
Physical Quantity SHALLOW AREA [ DEEP AREA

Frequency Unchanged (come from the same source; water wave)
Velocity Decrease Increase
Wavelength Decrease Increase

Direction of Propagation

Bends towards the normal line

Bends away the normal line

Characteristics of the DIFFRACTION of waves:

amazing Physics with Tcer ALINA

Physical Quantity

Condition (diffracted waves)

Frequency Unchanged (come from the same source; water wave)
Speed Unchanged

Wavelength Unchanged

Amplitude (Enerqy) Decrease




LOUDNESS PITCH

High frequency wave

NAWAWAWANE BB
AVAVAVAY: pvav‘\w VAVAY

A loud sound has large wave amplitude

l Low frequency wave
& W;\_-_/(T ~ ~ “amplitude /\
b RV v s
A soft sound has small wave amplitude |-—P0riod—|
Loudness increase, amplitude (energy) increase Frequency increase, pitch increase

Frequency increase, period decrease
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CHAPTER

WAVES

) = aX

amazing Physics with Tcer ALINA

Nodal line
- a line that joining the
o i o iy o destructive interference
’ - \\

/’, ?’,'" _‘; s Antinodal line
’ 2T ‘63‘ °\~\ . -aline that joining the
« Ta

P C " \ N \ constructive interference
’/ £ - L \ \
s ) \ \ \ \
/ "/’ P "4 ¢ ! AR, S \ \
/ y N \ \
! v I A= ' '\' A \ \
! ,’ 'SP \ \
. \ \
/)_./-\ Crest
8 0 & « = =.= Trough

A = wavelength of water waves

a = distance between two dippers

x = distance between two consecutive antinodal line or nodal line
D =distance between dippers and screen



CHAPTER

WAVES

The wavelength of MONOCKI"OMO+iC light can be found by the formula:

a = distance between two slits ﬂd —_—
x = distance between two consecutive bright fringe or dark fringe
D = distance between slits and screen D

When CONSHTUCHIVE occurs there will be a bl 190t £I1INJE.
When d€SHTUCHIVE occurs there will be adArrK £I'iNGE.

double slits

single slit \

red . X
laser pen £
—_— interference f:onstructlve
I region interference
destructive
: interference
monochromatic

light source
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CHAPTER The wavelength of SOUNA  WOAVE can be found by the formula:

a = distance between two loudspeakers ﬂ - —

x = distance between two consecutive loud sound or soft sound D
D = distance between loudspeakers and where the sound heard

When CONSHTUCHIVE occurs there will be a lOUd SOUNd.
When d€SHTUCHVE occurs there will be a SO+ SOUNd.

e ~
T -

a
loudspeaker loudspeaker

‘ . ' e = Loud
0' 3 : 3¢ ‘o e - \\
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WORK DONE / ENERGY: W = Fs HOOKE'S LAW:

POWER'P—W—E g S
T T SPRING CONSTANT:
1 F
KINETIC ENERGY: E, = > > k= —
GRAVITATIONALPOTENTIAL . _ ELASTIC POTENTIAL ENERGY:
ENERGY: "r ~— & | |
E b, = ~Fx=—lx*
2 2

EFFICIENCY: E = QXIOO%

n
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UuPWAards
R>W

R >mQg =ma
R-mg =ma
Moving _
UPLJardS {=ma+mg
with acceleration
of ams?

*R = reading of the weighing scale

aaaaaa ing Physics with Tcer ALINA



downwards
W >R

W>R=ma

Moving AT R =ma

douNLIArdS R=mg-ma
with acceleration
of ams?

*R = reading of the weighing scale

aaaaaa ing Physics with Tcer ALINA



a=0ms? (constant velocity)
Fet=0N

R>W

, R >mQg =ma
o R-mg =
g
uPwWards 2 R =mg
downwards

at constant velocity

*R = reading of the weighing scale




Frec fai

a = ¢ (gravitational acceleration)

W >R
W>R=ma
W >R =mg
mg - R =mg
R=mg-mg
R=0N

*R = reading of the weighing scale

29  amazing Physics with Tcer ALINA



F

X



Component PArAIICI F — mg Sln 9

to the plane:

Component PEFPENiCUIAr R — mg COS 9

to the plane:

Using a concept of

+r|90nome+rY {

= W/ ¢




CHAPTER

PRESSURE

F
PRESSURE: P =—
A

PRESSURE INLIQUID: P = pgh

P.m=1.0X10°Pa
= /6 cm Hg

=10.3 m H,0
= 1 Bar

=1 atm

32 amazing Physics with Tcer ALINA

PASCAL'S PRINCIPLE:

1 _ ~2

Al A2
P=Ah = Ah,

BUOYANT FORCE:
Iy =plg



ELECTRIC CURRENT: ELECTROMOTIVE FORCE:  V/V

_Q ne _ -
== = E=I(R+r) ..
E=V+1Ir ~
POTENTIAL DIFFERENCE: ) m=-r
W E INTERNAL RESISTANCE: | ok
V=27 =5=IR . A
E-V
RESISTANCE: _ (Tj
_V _p
oA ELECTRICAL POWER:
] . 2
OHMSI.AW. P:VIT/ :§:IV:IQR:V_
V =1R

ELECTRICAL ENERGY:
E =Pt
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ROOT MEAN SQUARE VALUE: \A
IIV Vrms = E
V_. =root mean square voltage (V)
g Vv V, =peak voltage (V)
o I
t/s | =_P_
rms \/E
v | =root mean square current (A)
|, =peak current (A)
TRANSFORMER: Vs _ IV,
Vp N p
IDEALTRANSFORMER: V|| =V I
NON-IDEAL o \V¥
TRANSFORMER: ~ Efficiency === x100%

PP
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CHAPTER

ELEGTRONIC

35

ENERGY CHANGE OF ELECTRON IN AN ELECTRON GUN:
Kinetic Energy — Electrical Potential Energy

1mv2 =eV
2

2eV
V: —_
\/ m

TRANSISTOR - POTENTIAL DIVIDER:

v = speed of electron (ms)
V = potential difference across the electron gun (V)
e = charge of 1 electron (1.66 x 1017 C)

m = mass of 1 electron (3.11 x 103" kg)

4,_

Rl
Battery 10 kQ {
Voltage

| N |

1

Base R,
Voltage 10 kO ,H'

4

amazing Physics with Tcer ALINA

Vi+ V, =V
= (Rlile)V
ta = (Rllj—sz)V



CHAPTER @

ELEGTRONIC

LOJiC
GO+€

has ONE or
More

INPUT signals
butonly ONEG

OU+PUt

signal
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BOOLEAN

GATES SYMBOL M micttmatll TRUTH TABLE
INPUT_| OUTPUT
A A | B X
o X X=A+B 0o 0
2 B 0 | 1 0
e 1| o0 0
111 1
I
INPUT__ | OUTPUT
A | B X
X X=A+B 0 [ o 0
OR gate 0 1 1
1 | 0 1
1 11 1
A . INPUT_| _OUTPUT
X= A A X
NOT 9 1
1 0
__gate |
INPUT__ | OUTPUT
SR A | B X
X=A-B 0 | o 1
"‘:‘D 0 | 1 1
gate 1 0 1
1 1 0
A INPUT__| OUTPUT
X X=A+B A | B X
o | @ A
gate 1 | o 0
1 1 0




Neutron

4 o+
, He

Nucleus Alpha

~ / particle
@ Proton

a-decay

A A—4 4
S X— Y+ He

Activity
N HALF-LIFE: N = Amount of radioisotope particles after nth half-life
0 1Y No = Initial amount of radioisotope particles
N = (_j N n=numberof half-life
NUCLEAR ENERGY:
E=mc’
Time /s m = mass change (kg)
1 ¢ = speed of light (3 x 108 msT)
2 E = energy changed (J)
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E=hf=2

C
A
gg E = Photonenergy(J)
h = Planck’s constant (6.63 x 1034 Js)

f =frequency of the light waves (s7) P = nE = Tlhf — nhc
A
C — f/1 P = Power(total energy transfer per second)
n = Number of photon emitted per second (s')
¢ = speedof light(3x 108 ms')
me

h  h h=—
A = —-—=— C

p mv

e = Charge of electron (1.60 x 10-7C)
h
A =wavelength m ==

h = Planck's constant (6.63 x 103* Js)
p = momentum of the particle

m = mass of the particle

v = velocity of the particle

e
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13

AT THE THRESHOLD

FOR THE ELECTRONS ON THE
FREQUENCY, f,

METAL SURFACE
Photoelectrons are emitted without kinetic energy

Photon Energy =
1
=mv?,,=0
energy required AU > Vo
gy req + | kineticenergy of ‘
to release a
photoelectron a photoelectron
0=hf,-W
E=W+K W=hf0'
S m 2 2= hf -W
hf=W+Emv max ZmV max — i
1 1
_ 2 _ ) B
sz max—hf W Emvzmax_hf'hfo
*Accordance with the Principle of % mVZmaX _ h(f ) fo)

Conservation of Energy
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