
Current - Time Graph

Area under graph: Current (y-axis) x 
Time (x-axis) = _________________

Ratio of voltage to current is 
__________, so resistance 
is __________.

Current leads to an 
increase in ___________, 
which increases 
___________.  

Voltage to current ratio is 
not constant, so 
resistance is not constant.

I-V Profile: Light Emitting Diode (LED)

I-V Profile: Thermistor (NTC)

Forward Bias: When voltage is > 
threshold. R ≈ ___ (all current flows). Threshold Voltage: Diodes 

usually have a threshold 
voltage ∼ 1 V.
Reverse Bias (no current) 
V < threshold.
Forward Bias (all current) 
V > threshold

Reverse Bias: When voltage is < threshold 
or negative.  R → ____ (current ≈ 0).

Current leads to an 
increase in 
__________, which 
decreases __________ 
because more electrons 
are freed for 
conduction.

Resistance - Temperature Graph for a Metal Wire

As the temperature of the 
wire increases its resistance 
increases.  No. of electron 
collisions with nuclei ____ 
______  ______ increases.

Y-intercept: When temperature 
= 0 ºC resistance is ________!

I-V Profile: Resistor or Metal Wire

I-V Profile: Filament Lamp
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Resistance - Temperature Graph for a NTC Thermistor

Graph for e.m.f. and Internal Resistance Graph for the Photoelectric Effect: Max. K.E. - Frequency

The graph is steeper at low temperatures, 
there are large changes in __________ for 
small changes in __________.  The thermistor 
is more useful at lower temperatures.

The graph is steeper at low intensities (i.e. 
when it is dimmer), there are large changes in 
___________ for small changes in _________.  
The LDR is more useful low light conditions.

Resistance - Light Intensity Graph for Light Dependent Resistor
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The equation for this line is ________.

Maximum current flows when 
terminal p.d. (V) = __V.Y-intercept: The y-intecept 

= _____ of the cell.

I is plotted along the x-axis, therefore 
the gradient = ________________(___).  
The gradient is negative, which will give 
a positive _______________.

One full cycle: The x-axis can be used to determine the 
___________(__)  as the x-axis is position (i.e. not time).

Amplitude is determined along the y-axis, it is 
the ____________  ______________.
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Amplitude is determined along the y-axis, it 
is the ____________  ______________. Frequency: The number of 

complete _____________ 
per unit time.  f = 1/T

One full cycle: The x-axis can be used to determine the 
________(__) as the x-axis is time (i.e. not position).
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f0: The _________ frequency 
of radiation that causes 
electrons to be emitted.

Y-intercept: at f=0, EKmax = -ϕ 
(negative work function)

The gradient for this line 
= ______________(__).

The equation of this 
line is _____________.
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Wave Profile: Displacement v. Position (x)

Wave Profile: Displacement v. Time (t)
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Current - Time Graph

Area under graph: Current (y-axis) x 
Time (x-axis) = Charge flowing.

I-V Profile: Resistor or Metal Wire

Ratio of voltage to current is 
constant, so resistance is 
constant.

Current leads to an 
increase in temperature, 
which increases resistance.  

Voltage to current ratio is 
not constant, so 
resistance is not constant.

I-V Profile: Light Emitting Diode (LED)

I-V Profile: Thermistor (NTC)

Forward Bias: When voltage is > 
threshold. R ≈ 0 (all current flows). Threshold Voltage: Diodes 

usually have a threshold 
voltage ∼ 1 V.
Reverse Bias (no current) 
V < threshold.
Forward Bias (all current) 
V > threshold

Reverse Bias: When voltage is < threshold 
or negative.  R → ∞ (current ≈ 0).

Current leads to an 
increase in 
temperature, which 
decreases resistance 
because more electrons 
are freed for 
conduction.

Resistance - Temperature Graph for a Metal Wire

As the temperature of the 
wire increases its resistance 
increases.  No. of electron 
collisions with nuclei per unit 
time increases.

Y-intercept: When temperature 
= 0 ºC resistance is ≠ 0!

I-V Profile: Filament Lamp
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Resistance - Temperature Graph for a NTC Thermistor

Graph for e.m.f. and Internal Resistance

Wave Profile: Displacement v. Position (x)

Wave Profile: Displacement v. Time (t)

Graph for the Photoelectric Effect: Max. K.E. - Frequency

The graph is steeper at low temperatures, 
there are large changes in resistance for small 
changes in temperature.  The thermistor is 
more useful at lower temperatures.

The graph is steeper at low intensities 
(i.e. when it is dimmer), there are large 
changes in resistance for small changes 
in intensity.  The LDR is more useful in 
low light conditions.

Resistance - Light Intensity Graph for Light Dependent Resistor
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The equation for this line is V = E - Ir.

Maximum current flows 
when terminal p.d. (V) = 0 V.Y-intercept: The y-intecept 

= e.m.f. of the cell.

I is plotted along the x-axis, therefore 
the gradient = - internal resistance, -r.  
The gradient is negative, which will give 
a positive internal resistance.

Amplitude is determined along the y-
axis, it is the maximum displacement. Frequency: The number of 

complete oscillations per 
unit time.  f = 1/T

One full cycle: The x-axis can be used to determine 
the period (T) as the x-axis is time (i.e. not position).
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f0: The lowest frequency 
of radiation that causes 
electrons to be emitted.

Y-intercept: at f=0, EKmax = -ϕ 
(negative work function)

The gradient for this line 
= Planck’s constant, h.

The equation of this 
line is EKmax = hf - ϕ.
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Amplitude is determined along the y-
axis, it is the maximum displacement.

One full cycle: The x-axis can be used to determine the 
wavelength (λ) as the x-axis is position (i.e. not time).
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