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Common Misconceptions

Speed, Velocity and Acceleration

1. Define speed
@ The rate of change of distance.
[ The rate of change of distance moved with time,
2. In.a distance - time graph:
i the gradient at any point gives the instantaneous speed.
[ the gradient ai any point gives the average speed,
3. Define velocity
[ Velocity is the rate of changs of displacement
B3 Velocity is speed.
Note : Do not confuse speed with velocity.

Speed Is a scalar quantity. Velocity is a vector quantity. Velocity is speed in a
specified direction.

4., Describe the motion of object from a graph.
Note : Check the given axes. Is it a speed-time graph or a velocity-time graph?
. Take note of the gradient of the graph. Is the slope of the gradient increasing s
decreasing?
Clear explanation must be given
5. Define constant acceleration
# When the rate of change of velocity is constant.
[¥] When the acceleration is at constant speed,
Note: At constant speed, acceleration is zero.

6. Calculation of distance from a speed - time graph.

Note: Calculation must show clear evidence of the formula used

7. When an object is falling at a constant speed, the forces acting on it must be balanced.

\What are the forcas acting on the object?
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& The balanced forces acting on the object are its weight and air resistance.

& The balanced forces acting on the object are its weight and the upthrust.
& The gravity Is equal to the speed.

The object had reached terminal velocity {the question did not ask for the situatic n
in which the object is in}

Note: The accelersidg due to gravity, g = 10 ms™.

Mass, Welahi and density

1. Weight

W=mg

Note: W is the weight (N), m is the mass (kg) and g is the gravitatianal pull (g = 10 ms2)

Example
What is the weight of a 1 kg mass?

MW =mg
=1x10
=10N

E1kg=10N

2. Density

Note: 1000 kg/m® = 1 glem®

** Density of an alloy = total mass / total volume

** A less dense fluid (liquid or gas) will go above a denser fluid.

Dynamics

1. Inertia
1 Only the mass of the object affects the inertia.
The size of the object affects the inertia

2. Newton's Law of Motion

'F=ma l
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Note: F is the Resultant or net force measured in (N}
m Is the mass measured in (kg)
a Is the acceleration measured in (mis?)

“* When the resultant force is zera, it does not mean that there are no forces acting on
the body. It is just that all the forces are balanced, A body at rest will remain at rest.
A maving bedy will continue to move at constant speed in a straight line.

** If the velocity/speed is constant
< acceleration Is 0 ms™
=2 Resultant force is O N

** Force applied - Opposing force {friction) = Resultant force
When resuttant force is zero, force applied = friction.
When fristion is zero, then force applied = resuitant force

** When the forces on an object are unbalanced, a resultant force acts on the object and
the object accelerates or decelerates.

Friction

‘Note: The difference in direction of friction, air resistance and other forces acling on
objects.

The diagram below shows the forces acting on @ man when he is walking.

s B

‘foot tries 1 shipin
 this direction .

friction acks In
this direction

Waiking
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The diagram beiow shows the forces acting on a moving car and iis wheel,

mation ¢l car

Air resistance

“fritio actsn e in’
this direction this direction

Moment of a Force

1, ' Moment of a force = F x d

Note: Moment of a force is measured in Nm
F is the force measured in N
d is the perpendicular distance measured in m. This perpendicular
distance is the distance from the pivot {o the line of action of the force.

** Moment is a vector quantity and its magnitude and direction mus! be given.

Example. A half-metre rule is freely hinged at one end al A,
What is the moment of the force of 25 N about the point A7

25N
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& Moment about point A = Force x perpendicular distance Waves

=25x0.40
=10 Nm anticlockwise
Moment about point A = 26x0.50
' =12.5 Nm

Momerzt about point A= 25 x0.30
=7.5Nm

2. Centre of Gravity

_Note:
** A uniform rod will always has its cg at the centre of the rod.

b Aﬁy uniform object that s pivoted at its cg will be In equilibrium. The weight of the
. object will not give any tuming effect as the pemendicular distance is zero.

** |f a body Is hung freefy and when it stops rotating, iis centre of gravity is always
vertically below the pivot.
3. Stability

& -A stable equilibrium does not mean that the object will not topple.

@ A stable object means that the vertical line through its centre of gravity
lies within the base

& An object which has a heavy base means that it is more stable.

A heavy object means that it is more stable.

Work, Energy and Power

Note:
** Always write out the correct formula.

** \/alues must be in the corract units before doing the problem.

** Pawer = Force x dist moved/ time
= force x speed

* |f a question asked for energy transfer, It requires two energies to be given and not

just one form of energy. Be specific,
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1. Define transverse waves.

¥ The direction of vibrations Is perpendicular to the direction of the waves.

particles move perpandicular to the vibrations
it moves perpeticular to the waves.
2. Define longitudinarwaves

¥ The-girettign of vibrations is parallel to the direction of the waves.

[ particies move parallel to the vibrations
= it moves parallel to the waves.
M it consists of compressions and rarefactions.
3. Define frequency and period
Note : Do not confuse frequency with period.,
Frequency is the number of complete waves produced in 1 s.
Period is the tima faken to produce one complete wave.
4, State the properties of Electromagnetic waves
¥ They travel at the same speed of light, 3 x 10% mis in vacuum or air.
] They are transverse waves,
They have a wavelength.
They have the same wavelength.
B4 They cheyv=1fA

The waves were longitudinal,

5. Define wavefront

M A line joining points having the same phase on the wave.

6. State uses of electromagnetic waves
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Note : angle of incidence, angle of reflaction and angle of refraction are all measur d

Example, State uses of ultra-violet radiation
with reference to the normal.

1 suntan, sterilization, vitamin D, and the testing of bank notes.
The value of refractive index is always more than 1, If your value for n is les .

‘& can cure cancer, to scan inside the womb. than 1, recalculate again.
When using the formula n = sin i/ sin r, remember the angle of incidence is 'he

7. What happens when water waves move from deep to shallow.
one in air or vacuum.

& wavelength, speed decreases. Frequency remains constant o
Mn=sini/sinr

8. Graphs
=sin 63/ sin 40
Displacement Displacement
! ! =1.39

[ sin 40/ sin-63

2. State the advantages of optical fibres over copper wires,

7 carry more telephone conversations, optical fibres are more secure from
e interference or tapping, data can be sent at a faster rate along an optical fibre,
cheaper than copper wires, lighter

-+ distance along™,
L, wave /m

[ The speed of the wave fraveling along the flbre was faster.

9. State the speed of electromagnetic waves in a vacuum.
3 ’ 3. Describe why total intarnal reflection occurs (refer to Fig. 1).

x 10® m/s - .
& 3 & angle of incidence is larger than critical angle.
i3 /s, Dm/fs, 3x 10° m/s, 8 x 10° ' e .
=00 r_ms‘ SHme G [ 50 " is bigger than critical angle,
10, Name the waves in the electromagnetic spectrum. L
Converging lens
1. Characteristics of image formed
- Upright, virtual and enlarged (magnified)
- At the same side of the lens {image behind object)
- Used in magnifying glass

Note : Spell the names of the waves correctly.
# ulira-violet, radio waves

[ radioactive, radar

Refraction of Light I \:::\?‘“n
1. Calculate the refractive index. N i Q K
2F F e
Fig. 1 <
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2. Characteristics of Image formed 5. Characteristics of image formed
o - Upright, virtual and enlarged | - Inverted, diminished, and real

At the same side of the lens, v at ~ Al opposite slde of the lens, f<v < 2f
- Used in camera, eye

- Used In spotlight

M &
£

O
2F F I 2F
- B s
u
4 7 _‘ X
%

3. Characteristics of image formed

~ Inverted, real and enlarged
- At the opposite side of the lens, v >2f S _
-~ Used in projector : 6. Characteristics of image formed
- = Inverted, diminished and real
: = At opposite side of the lens, v=f

- Used in telescopes

o,
P B a2 C o -
2F F 2F |
- u '4 >
4
4, Characteristics of image formed
v

- Inverted, same size and real
- At opposite side of the lens, v = 2f
- Used in full-sized photocopier lens
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Kinetic Theory of Matter
. 4. Pressure vs volume
. f i

., Tametnery ® For a fixed mass of gas at constant tlemperaturs, pressure increases as volume

@ Heatis a form of energy. decreases. This is because the force exerted by each molecule on the walls of
the containar increases.
© Use either the terms, heat or thermal ener . ¥ For a fixed mass of gas at constant lemperature, pressure increases as volume
; decreases. This is because the number of molecules per unit volume increases

ay ; i : ; '
& Heatenerayis transferred . thus frequency of collisions of the molecules with the walls of the container
[® Hot water contains heat. Incraages.
& Hot water contains thermal energy. Termperature
Heat is trapped. 1, Temperaturd vs Heat
B Heat cannot batrapped, hieat s transfemed. 1 Temperature is the measure of degree of hoiness
B g \@/Heat is the amount of thermal energy that flows from a hotter object lo a cooler
& Hot air, being less dense, rises. object.

2. Change In state 2. Experment for calibration of thermometer

& Upen heating, if there Is a change In state, temperature of a body will not rise,

& When a substance changes from solid to fiquid, thermal energy is used to
weaken the forces of aftraction between the molecules.

® When'a substance changes from solid to liguid, thermal energy is used to break
the forces of attraction between the molecules.

@ When a substance changes from liguid to gas, thermal energy is used to breai,
- the forces of attraction between the molecules.

3. Increase in temperaiure

. ; : Ings i fice shot .
@ Upon heating, If there is no change in stats, temperature of ayady will rise. ¥ oo stisirins Instead el cubas ot berEhaulsbe used

@ To determine steam point, thermometer should not be immersed in the boiling

@ As temperature increases, particles gained kinetic energy &=t move faster. water
B Upon heating, molecules of a substance expands ¥ Conditions for experiment; at atmospheric pressure and pure water must be used.

@ Upon heating, the substance expands as a whole due to the increase in distance
between the molecules.
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3. lce point
4. Vacuum

lce point is the temperature of ice taken from the freezer of the refrigerator, . -
[ stops/prevents heat loss by conduction and convection

& Ice point is the temperature of pure ice at which it meits. Temperature of ice in
the freezer could be less than 0 °C. { depending on the temperature of the
freezer) 5. Insulators

® stop/prevent heat loss by conduction

4. m rs
TN @ minimise/reduce heat loss by conduction

) A thermometer can be used to measure any temperature.

® Thermometers have a range of temperatures it can measure dus to the boiling

point and melting point of the thermometric liquid. Thermal properties of matter

1. Heat capacity vs specific heat capacity
& Heat capacity does not change for materials of the same state,

fer of th energy : .
Transfer of thermal ener ¥ Heat capacity changes for materials of the same state due to the mass of the

1. Conduction i object,

@ depends on material ¥ Specific heat capacily is constant for materials of the same siate.

@ Specific heat capacity is constant for materials of the same state and is different

¥ molecules are already vibrating befere heating for the same material In differant states
B Gas and liauid do not transfer thermal energy by conduction ¥ Specific latent heat of fusion (k) of a substance is the amount of energy needed
# Conduction is the process whers thermal energy is transferred when molecules ta change unit mass of the substance from solid to liquid without a change in

are in contact. In gas and liquid although the molecules do not have fixed temperature

ggigiﬁgfséhe molecules may collide and thus thermal energy is transferred by @ Specific latent heat of vaperisation (f,) of a substance is the amount of eneray
' needed to change unit mass of the substance from liquid to gas without a change

in temperature
2. Convectlon

& applies to fluids (liquid & gas) only.

. A -
3. Radiation )

B s the transfer of thermal energy by infra-red radiation. ‘

¥ black surfaces are good emitters/absorbers of radiation

® black surfaces are good emitters/absorbers of heat

@ black surfaces are good conductors of radiation.
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Static Electricit

& The direction of conventional current is taken ta be the direction of flow of neg: live
charges.
1, Charges.

& An insulator can be charged by friction.

¥ A conductor can be charged by induction.

# A body becomes charged through a gain or loss of electrons {or negative charges}.
A body becomes charged through a gain or loss of positive charges.

2. Types of Charges.
& There are only two types of charges, positive and negative charge.
There are three types of charges, positive, negative and neutral charge.

“ A positively charged object is one which has more positive charges than negative
charges.

l.?J'A negatively charged obiect is one which has more negative charges than positive
charges.

® Using protons In place of positive charges. !

3. Neutral Body.

A neutral body contains the same number of positive and negative charges.

& A neutral body has no charge.

4. Properties of Charges.

7 Like charges repel while unlike charges atiract.

-Like poles repel while unlike poles attract,

Current Electricity

1. Cﬁnent

& Current s the rate of flow of charges.

E‘.!:.The direction of conventional current Is taken to be the direction of flow of pasitive
charges. [that is, from the positive terminal to the negative terminal of the cell/battery]

wWwWw, yout ube. conl negal ecture

¥ The direction of electron flow is opposite to that of conventional current,

2. Differences between a series circuit and a parallel circuit.

Series circult ( Parallel circuit |

| Same current/Onalisomponents

| Current splits into the branches.
|

|

= ! I
Sum of pGtential differences of each [ Same potential differences for |
componentuill add up to the emfof | components. : |
battery. | |

FOwl resistance, R = Ry+Rz+R; +., E 1R = 1/R¢+ 1Rz + 1/Rs+ ...

L— |

3. Short circuit

A " Note:
Bulb A lights up. Bulb B will not light
y upasa short circuit has occurred. XY
is a conductor and has a much lower
@ resistance compared to B. Current

|
will take the easiest path, XY and
thus bypassing B.

B

4, Potential differences in an apen circuit

E16".1’
o
il‘ I ]

Fig. 8.3

™ In an open circuit (where there is no current flow), there is no potential differen-es
across each of the electrical component (the two given resisitors, but the poter lial
difference across the switch is 16V,
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X The potential differences across the resisiors are non-zera,

& The potential difference across the switch is zero.

Practical Electricity

1. Types of Wires

I¥f Three types of wires : Live (Brown), Neutral (Biue) & Earth (Green & Yellow),

earth wire

fuse

live wire
/ Cable grip stops the

cable & wires being

neutral wire pulled out of the plug

Note:

& The fuse and the switch are always connected to the five wire.

2. Fuse
¥ Euses are used to protect equipment and wiring from excessive curent flow.

M A BA fuse (or a fuse with a rating of 5A) wauld aflow a maximum current of 5A lo
pass through it. Always choose a fuse that has a rating higher than the normal current
used by the electrical device. It should be the next higher rating available. For example,
if the davice uses 3,54, Use a 5A fuse.

& When the gument exceeds the fuse rating, the fuse mells and breaks the circuit,
isolating the electrical appliance from the mains supply. This prevents the appliance
from being damaged.

When the voltage exceeds the fusa rating, the fuse blows up.

nmegal ecture@mai |l . con

Note:

The normal operating current of an electrical appliance may be 4A. But if the live - firg
accidentally touches the metal casing {which is of low resistance), the current will
surge beyond 4A and in the process melts the fuse and stops the current fow.

3. Earthing

¥ in the event of an electricai fault (such as the live wire accidentally touching the
case), the garth wire allows excess current to flow from the casing of the device to 'ne
ground. This prevents the user from getting an electric shock,

4, Double insulation
2 Doubls insulation means two levels of insulation;
- The electrical cable is insulated from the internal compenents of the appliz we.
- The internal metal parts which would become live if 3 fault developed are . leo

insulated from the external casing

& Double insulation refers to two layers of insulation around the cable,

wWwWw, yout ube. coni negal ecture page 10 of 12
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Magnetism

1.
N

=

Magnetisation

When an iron bar Is magnetised by passing a cument through the solenoid
wrapped around the iron bar, it is possible far the iron bar to have only one pole
i.e, efther the north or south pole. The iron bar has been magnstised by
Induction.

A magnetized iron bar must have 2 poles, north and south at opposite ends if is
magnetised by passing a current through the solenoid wrapped around the iron
bar. It is magnetised but not by induction.

All metals can be magnetised.

Only ferromagnetic materials like iron and steel can be magnetised, i.e. metals
like aluminium and copper cannot be magnetised.

Demagnetisation

A magnet can be demagnetised by heating.

A magnet can be demagnetised by heating strongly and cooling it while lying in a
east-west direction.

A magnet can be demagnetized by putting it into a solenoid and passing an a.c.
current through the solenold, then switching off the current.

A magnet can be demagnetized by putting it into a solenold with an a.c. current

switched on and withdrawing it in an_east-west direction far away from tife
solenoid.

Other general comments:

Do not get confused between magnetic and electrostatic attractionGzepllsion.
For questions an static electricity, make sure you do not use thé\leahs north and
south poles, should be like charges and unlike charges.

wWwWw. yout ube. contf negal ect ure
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Similar point: glectrostatic induction occurs due to the separation of charges 1 a
neutral bedy when it is brought near a charged object. { see Figure 1 below)

Magnetic induction ocecurs when an unmagnetised magnetic object e.g steel bar
or iron bar is brought pear a magnet. ( see Figure 2)

+
magnet T
Induced Induced
charges maanet

: Figure 2
Figure 1

Note that when asked to trace the magnetic field pattern for a hollow salen Jid,
lines of force inside and outside the solenoid must be drawn and the directio 1 of
the lines of force must be in same direction ( see Figure 3 below)

Figure 3

Electromagnetism and Electromagnetic Induction

1.
el

Direction of electron vs current flow
Direction of electron flow is the same as that of current.

Direction of electron flow is opposite to that of current flow.

1
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Electric Motor

When coil is vertical in an electric motor, current can flow into the coil, hence the
coil continues to rotate.

When coil s vertical, no current flows into the coil. However a rotating coll has
Inertia, so it will continue to rotate past the vertical position and current will then
flow in so that the coil will continue to rotate,

Electromagnetic Induction

When a wire is moved between magnetic poles to produce an induced current,
induction of electromagnetic field has eccurred,

When a wire is moved between magnetic poles to produce an Induced current,

electromagnetic induction has occurred.

Transformer

In a transformer, current can flow from the primary coil to the secandary coil to
produce an induced current in the secondary coil as the soft iron core is an
glectrical conductor,

In a transformer, as altemnate current flows in the primary coil, a change of
magnetic flux occurs in the primary coil. These magnetic field lines can cut into
the secondary coil, hence producing a change in flux and an induced current in
secondary coil.

For transformers, the power loss in the cables can be calculated using the
formula: Vi / R where V; is the voltage across the secondary coil,

For transformers, power loss should be calculated using the formula;
IR where | is the current flowing In the cables. The formula Power loss = V2/R
cannot be used as V; Is not the voltage drop across the cables.

Other comments:

It is easy to get mixed up between electromagnetism and electromagnetic induction.

Please note:

» When current flows from a source e.g. a battery into a coil placed in a magnetic

field, a force is produced and the coil turns. Use Fleming's Left Hand Rule to
predict the direction of the force if given the direction of the current and the
magnetic field. e.g. d.c. motor

wWwWw, yout ube. conl negal ecture
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When a coil Is turned In a magnetic field, there is a change in the magnetic i 1es
of force linking the coil and an current is induced in the coil, Use Fleming's = ght
Hand Rule to predict direction of flow of induced current in the coil if given lhe
direction of the force and the magnetic field. e.Q. &.C. generator

Sure
Effect of force and area on pressure
Pressure depends only on the force of the malecules hitting the surface.

Pressure depends on the force per unit area of the molecules hitting the surface.

Factors affecting levels of liguid in manometer

For manometer, change in diameter of tube will affect the difference in levels of
the liquld even If pressure is kept the same.

For manometer, change in density of liquid will affect the difference in levels of
liquid In the two tubes If pressure is kept the same. Change in diameter of tube
will not affect the difference in levels of liquid,
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