
The Oxbridge 
Formula 

Physics & Maths 
Time-Saving Tricks 



Standard Form 

Warmup Questions: 

a) Solve 3.6𝑥 = 9 × 107 without using a calculator

b) 𝑋 = 7 × 104 and 𝑌 = 2 × 105. Find 𝑋𝑌 in standard form.
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Practice Questions: 
 
 
 

1) What is (5 × 10−7)3 in standard form? 

 

2) 𝐴 =
(3×106)(8×104)

10−3  and 𝐵 =
(5×104)(2.4×10−5)

2×103 . Find 
𝐴

𝐵
 in standard form. 

 
3) 𝑋2 = 0.6𝑌 + 𝑍 where 𝑌 = 4 × 107 and 𝑍 = 1.2 × 108. Find 𝑋 in standard form. 

 
 

4) 𝑥 = 2 × 10−2. What is (𝑥 − 1)2 in standard form? 
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Pythagorean Triples 
 
Warmup Questions: 
 

 
 
Given 𝑎 and 𝑏, find 𝑐. 
 

a) 𝑎 = 3, 𝑏 = 4,  𝑐 = 
 

b) 𝑎 = 5, 𝑏 = 12, 𝑐 = 
 

c) 𝑎 = 7, 𝑏 = 24, 𝑐 = 
 

d) 𝑎 = 8, 𝑏 = 15, 𝑐 = 
 

e) 𝑎 = 8, 𝑏 = 6, 𝑐 = 
 

f) 𝑎 =
6

5
, 𝑏 =

1

2
, 𝑐 = 

 
 
  

© stepmaths.co.uk 
© oxbridgeformula.co.uk

STEP, MAT, PAT, ENGAA, NSAA, TMUA, CTMUA, 
BMAT, TSA, ECAA Preparation Courses

© stepmaths.co.uk 
© oxbridgeformula.co.uk

The copying, sharing, or distribution 
of these materials is strictly prohibited



Practice Questions: 

 

1) The point A is (3,4). Which of the following is closer to it? 
 

B: (10, -20) 
C: (-13, 16) 

 
 
 
 

2) If 
3

4
< tan(𝑥) <

4

3
 and 𝑥 is acute, what range does sin(𝑥) lie in? 

 
 
 
 
  

3) Town A is is 2.6 miles from town B at a bearing of 045o. 
Town A is 2.4 miles farther North than town B. 
How much farther to the East is town A than town B? 

 
 
 
 
 
 
 

4) A rectangle of side lengths 16cm and 30cm is inscribed in a circle (i.e. touches the 
circle at all four corners). Find the circumference of the circle in terms of 𝜋. 

 
 
 
 
 
 
 
5) In the right-angled triangle ABC, where AB is the hypotenuse, a perpendicular line is 

drawn joining AB to the point C, crossing AB at a point X. The ratio BX to CX is 5:12 
and the length AC is 65 cm. Find the perpendicular height CX. 
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Polynomials and Factorising 
 
Warmup Questions: 
 
 

a)  
i) 𝑥3 + 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0. 

 
If 𝑥 = 1 is a root, what do I learn about 𝑎, 𝑏, and 𝑐? 

  
 
 

ii) What if 𝑥 = −1 is a root? 
 
 
 

iii) If 𝑥 = 1 and 𝑥 = −1 are roots, what is the last root in terms of 𝑐? 
 
 
 

iv) Given a cubic 2𝑥3 + 𝑎𝑥2 + 𝑏𝑥 + 15 = 0, what rational numbers could 
possibly be roots? 

 
 
 

b) Factorise 𝑥3 + 𝑥2 − 2 as quickly as you can. 
 
 

 
 
 

c) Solve 𝑥2 + (2 + 𝑎)𝑥 + 2𝑎 = 0 
 
 
 
 
 

d) Factorise 3𝑥 − 4√𝑥 + 1 (given 𝑥 > 0). 
 
 
 
 
 

e) Factorise 2𝑥2(𝑥 − 1) − 𝑥(𝑥2 − 1) as quickly as possible. 
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Practice Questions: 
 

1) Factorise 𝑥2 − 2𝑎𝑥 + 3𝑥 − 6𝑎 
 

 
 
 
 
 
 

2) Factorise 2𝑥2 + 3 + 𝑥−2 
 
 
 
 
 
 
 

3) Factorise: 
 

 𝑥3 − (3 − 𝑎)𝑥2 + (2 − 3𝑎)𝑥 + 2𝑎 
 
 
 
 
 
 
 
 

 
 

4) Factorise: 8𝑎3 + 36𝑎2𝑏 + 54𝑎𝑏2 + 27𝑏3 
 
 
 
 

 
 
 
 

5) Factorise: 
 

cos3(𝑥) + cos2(𝑥) sin(𝑥) − sin(𝑥) − cos(𝑥) 
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Triangles 
 
General Theory: 
 

a)  
i) What is the hypotenuse? 
 
 
 
ii) What are the other two angles? 
 

 
b) If this triangle is equilateral, what are 𝑥 and 𝑦 in cm? 

 
 
 
 
 
 
 

 
c) The larger triangle has hypotenuse 5cm. What are the other side lengths of the 

smaller triangle? 
 
 
 
 
 
 
 

 

d) Give four ways in which you can show an angle is a right angle based on its 

relationship to a circle. 

 

1)  

2)  

3) 

4) 

 

e) Give a way in which you can show a triangle is isosceles based on its relationship to a 

circle. 
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Practice Questions: 
 
1) In a cube whose edges are each 1cm, lines are drawn joining the corner A to the corner B 
and the midpoint of BC as shown. What is the perimeter of the resulting triangle? 
 

 
 
 
 
 

 
 
2) In this shape, the triangle is right-angled and isosceles, while the semicircle has radius 
2cm. Find the area of the combined shape. 
 

  
 
 
 
3) Find the area of a regular hexagon of side length 1m. 
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4) An isosceles triangle is drawn inside and touching a semicircle as shown. A second 

semicircle is drawn inside and touching the triangle. Find the area of the second semicircle if 

the area of the larger one is 2𝜋 cm2. 

 

 
 

 

 

Activity: Geometry and Refraction 

1) A ray of light is incident on 𝐴𝐵 at an angle θ to 𝐴𝐵. The refractive index is 1.1 The ray 

is horizontal inside the prism. Find the value of  𝑐𝑜𝑠θ. 
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2) A horizontal ray meets a hemispherical prism as shown. Find the angle of incidence, 

𝜃, of the ray. 

 

3) The ray passes from D to F and experiences no deviation where it leaves at F. Find 

the angle of refraction in terms of θ. 

                                           

 

  

© stepmaths.co.uk 
© oxbridgeformula.co.uk

STEP, MAT, PAT, ENGAA, NSAA, TMUA, CTMUA, 
BMAT, TSA, ECAA Preparation Courses

© stepmaths.co.uk 
© oxbridgeformula.co.uk

The copying, sharing, or distribution 
of these materials is strictly prohibited



4) The incident ray is normal to 𝑂𝑁. 𝑃𝑆 is vertical. The point 𝑃 is chosen so that the 

refracted ray at 𝑆 is tangential to the hemisphere, which is of radius 𝑅. 

i) Find the distance 𝑁𝑃 in terms of the critical angle θ𝑐 and the radius 𝑅. 

ii) Find also the angle that the refracted ray makes with the line perpendicular 
to 𝑂𝑁 drawn at 𝑂. 

 

Areas and Volumes 

Warmup Questions: 

 

1) Complete the table: 

 

 Surface Area Volume 

Sphere of radius 𝑟 
 
 

  

Cylinder of base radius 𝑟 
and height ℎ 

 
  

Cone of base radius 𝑟 and 
height ℎ 

 
  

 

2) A sphere, a cylinder, and a cone all have height 𝑥 and width 𝑥. They all have the 
same mass. Which has the greatest density? 
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Practice Questions: 
 

1) A sphere has a volume of 
𝜋

6
 cubic metres. If I want to make a cylinder with the same 

radius and same volume, how tall does it need to be? 
 
 
 
 
 
 
 
 
2) A cone of height 12cm and base radius 5cm has a hemisphere attached to its flat base as 
shown. Find the surface area of the combined shape. 
 

 
 
3) A telegraph pole is 5m in height and has a diameter of 30cm. It weighs 100kg. Would it 
float in water? 
 
 
 
 
 
 
 
 

4) A solid sphere has volume 0.288𝜋 𝑚3. What is its surface area in square metres in terms 
of 𝜋? 
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Phase and Wavelength 

Warmup Questions: 

(In the following, try drawing on the wave diagram below to help you.) 

 

1) Consider a travelling wave on a rope. The wave has wavelength 12cm. 

i) How far apart are two points that are at a phase difference  
𝜋

3
? 

ii) What is the phase difference between any two points 30cm apart? 

iii) What is the phase difference between any two points 33cm apart? 

iv) If five cycles pass each point every second, what are the speed and frequency 

of the wave? 

 

 

 

 

 

2) Consider a second travelling wave on a rope. The time period of the wave is 6s. 

i) For a particular part of the rope, after how many seconds will it have a phase 

difference of 
𝜋

3
 compared to now? 

ii) I look at a point at t=0 and then again at t=20. What is the phase difference 

between the two observations? 

iii) If the speed of the wave is 3 m/s, what is the distance between consecutive 

maxima? 
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3) Two speakers A and B, both to my left, emit sound of the same wavelength λ in 

phase with one another. When I sit 2m from A and 1m from B, with A and B in a 

straight line, I hear nothing. 

 

a) What are the possible values of λ? 

b) If B is moved towards A, I hear a sound that increases in volume, then decreases 

again. If λ=0.4m, how far do I have to move B to hear the maximum volume? 

c) In between A and B, a standing wave can form. Why, and for what choices of the 

distance between A and B can this happen? 

 

 

 

 

 

 

 
4) A wave is reflected at each end of a tube to form a standing wave. 

 
Express the wavelength of the original wave in terms of the length L of the tube and 
the number of nodes 𝑛 of the standing wave in each of the cases: 
 
i) Both ends are open 
ii) Both ends are closed 
iii) One end is open and one end is closed 
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Practice Questions: 

 

1) ABC is an equilateral triangle with side length 100m. 

 

Two radio waves go from A to B. The first follows the straight line AB. The second 

follows the line AC, then is reflected at C and follows the line CB to B. No net phase 

change occurs during the reflection. 

 

If the radio waves have wavelength 300m, what is the phase difference of the waves 

when they meet at B? 

 

 

 

 

 

 

 

 

2)  

 
 

Two speakers A and B emit sound of frequency 85Hz. The speed of sound in air is 

340 m/s. 

 

A microphone M stands 8m from A so that the line AM is perpendicular to the line 

AB. What is the smallest possible choice of the distance AB such that the microphone 

will record no sound? 
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3) There is a stationary sound wave in a closed tube of length 𝐿. If the speed of sound is 
𝑣 and there are 𝑛 nodes in the tube, calculate the frequency of the sound wave. 
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Combining and Rearranging Formulae 
 
Warmup Questions: 
 
 

a) Find the speed 𝑣 of a particle in terms of its mass 𝑚 and kinetic energy 𝐸. 
 
 
 
 
 
 
 
 

b) Find the circumference 𝐶 of a circle in terms of its area 𝐴. 
 
 
 
 
 
 
 
 

c) What are Joules in terms of kilograms, metres, and seconds? 
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Practice Questions: 
 

1) Write the perimeter P of an equilateral triangle in the form 2a3bAc, where a, b, and c 
are constants and A is the area of the triangle. 

 
 
 
 
 
 

2) Write the surface area A of a sphere in the form 6a𝜋bVc, where a, b, and c are 
constants and V is the volume of the sphere. 
 
 
 
 
 
 
 

3) Find the kinetic energy E of a body in terms of its volume V, density d, and 
momentum p. 
 

 
 
 
 
 
 

4) What are the units of the gravitational constant 𝐺 in 𝐹 =
𝐺𝑀𝑚

𝑟2 ? 

 
 
 
 
 
 
 
 

5) If 𝑘 is the stiffness of a spring and 𝑚 is a mass, find the units of√
𝑚

𝑘
 in their simplest 

form. 
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More On Combining Formulae 
 
Warmup Questions: 
 

1) An electric car has: 
 

• Mass =  𝑚 

• Emf from battery = V 

• Current through battery = I 

• Speed at the time 𝑡 = 𝑣. 
 

By thinking about the power consumed, find an expression for the car’s acceleration 
𝑎 at time 𝑡. 

 
 
 
 
 
 
 

2)  
i) Express the cross-sectional area 𝐴 of a cable in terms of the Young modulus 

λ, natural length 𝐿, stiffness 𝑘, and extension 𝑥 only. 
 

ii) Express the stiffness 𝑘 of a cable in terms of its Young modulus λ, cross-
sectional area 𝐴, and natural length 𝐿 only. 

 
 
 
 
 
 
 
 
 

3) Tick the options that could be an equation for a resistance in a circuit, where the 
terms Vi and Ii are voltages and currents respectively. 

 

a. 
𝑉1+𝑉2

𝐼
 

 

b. 
𝐼2𝑉

𝐼1+𝐼2
 

 

c. 
𝑉1+𝐼

𝐼1+𝐼2
 

 

d. 
𝑉1

2+𝑉2
2

𝐼𝑉3
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Practice Questions: 
 

1) Express the elastic energy 𝐸 stored in a cable in terms of the tension 𝐹 and stiffness 
𝑘 only. 

 
 
 
 
 
 

2) Express the volume 𝑉 of a cylindrical cable in terms of its Young modulus λ, radius 𝑟, 
and stiffness 𝑘 only. 

 
 
 
 
 
 

3) Express the volume 𝑉 of a cylindrical cable in terms of its resistivity ρ, radius 𝑟, and 
resistance from end to end 𝑅 only. 

 
 
 
 
 

4) A speaker is powered by a voltage source which supplies a constant emf V. It emits 
sound evenly in all directions. 

 
A microphone is held some distance away and the power delivered to it by the sound 
waves from the speaker is measured. 

 
P = Power output of the speaker  
 
W = Intensity of the sound waves at the microphone 
 
F = Frequency of the sound waves 
 
L =  Wavelength of the sound waves 
 
V = Emf supplied to the speaker 
 
I = Current through the speaker 
 
 
T = Time taken for sound to reach the microphone 

 
Express T in terms of P, W, F, L, V, and I. 
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Percentage and Proportion 
 
Warmup Questions: 
 

a)  
i) If 𝐴 changes from 4 to 10, what is the percentage increase? 

 
 
 
 

ii) If it then decreases back down to 4, what is the percentage decrease? 
 
 
 
 

b)  
i) If 𝐴 ∝ 𝐵2 and 𝐵 increases by 50%, by what percentage does 𝐴 increase? 
 
 
 
 
 
ii) What if 𝐴 ∝ 𝐵−2 instead? 

 
 
 
 
 

c) An electric motor in a circuit takes 10 seconds to do 1 Joule of work. 

 

If the resistance 𝑅 of the motor is constant but the voltage 𝑉 over it doubles, how 

long does it take to do another 6 Joules of work? 
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Practice Question: 
 

1) 𝐴 ∝ 𝐶3 and 𝐵 ∝ 𝐶−4. 
 
𝐶 decreases by 20%. What is the percentage increase in 𝐴𝐵? 

 
 
 
 
 

2) 𝑋 = 4𝑍2𝑌(𝐴𝐵3)−1.5. 
 

To begin with, 𝑋 =
1

2
. Then, 𝐴, 𝐵, 𝑌, and 𝑍 are all doubled. 

 
What is the new value of 𝑋? 

 
 
 
 
 

3) 𝑋 ∝ 𝑍−3, 𝑌 ∝ 𝑍2, and 𝑊 ∝
𝑋

𝑌
. If we also have 𝑋 ∝ 𝑊𝑎, what is 𝑎? 

 

 

 

 
 

4) The resistant force on an aircraft is proportional to the square of its speed. How 
many times more power must its engines produce for it to travel twice as fast? 

 
 
 
 
 
 

5) It is given that a body of mass 𝑚 moving in a circle of radius 𝑟 at constant speed 𝑣 

experiences a centripetal force 𝐹 of magnitude 
𝑚𝑣2

𝑟
 towards the centre of the circle. 

 
I observe a particular body in circular motion of radius 𝑟. I measure its mass 𝑚, the 
centripetal force 𝐹, and the time it takes to complete one full circle, 𝑇. I use these 
calculate the radius 𝑟. 

 
Unfortunately, my clock runs 10% slower than it should. What percentage of the true 
value for 𝑟 is my answer for 𝑟? 
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Simultaneous Equations 

Warmup Questions: 

For the following questions, find the quickest method: 

1)  If 𝑢 = 𝑥 + 𝑦 and 𝑣 = 𝑥 − 𝑦, find an expression for 𝑥 in terms of 𝑢 and 𝑣 only.  
 

 

 

 

 

2)  Solve for the possible value(s) of 𝑥. 

𝑥2 − 𝑥𝑦 + 𝑦2 = 3 

     3𝑥2 + 2𝑥𝑦 − 2𝑦2 = 2 

 

 

 

3)  Given that 0 < θ < π, find the value of 𝑦: 

 𝑠𝑖𝑛 θ =
3𝑦+3

4
 

 𝑐𝑜𝑠 θ = y + 1 
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Activity: 

Describe the most efficient series of steps to solve each of the following sets of equations. 

1)   

21𝑥 + 12𝑦 =  3 

 

     3𝑥 + 2𝑦 =  2 

 

 

2)   

 

𝑥2 − 𝑦2 = 9 

 

𝑥 + 𝑦 = 9 

 

 

3) Here 0 ≤ 𝑥, 𝑦 ≤ π. We want to find 𝑠𝑖𝑛(𝑥), 𝑐𝑜𝑠(𝑥) and 𝑐𝑜𝑠(𝑦). 

 

𝑠𝑖𝑛(𝑥) + 𝑐𝑜𝑠(𝑦) = 1 

 

2 𝑐𝑜𝑠(𝑥) +
√3

2
𝑐𝑜𝑠(𝑦) =

√3

2
 

 

 

 

 

4) Here 0 < 𝑥 < π. We want to find 𝑠𝑖𝑛(𝑥), 𝑐𝑜𝑠(𝑥) and 𝑦. 

 

𝑦𝑠𝑖𝑛(𝑥) = 1.2 

 

𝑐𝑜𝑠(𝑥) =
1

𝑦
− 0.8 
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Conservation of Energy and Momentum 
 
Warmup questions: 
 

1) When not to use conservation laws: 
 
Complete the table with Always, Sometimes, and Never 

 

 Momentum 
Conserved 

Kinetic Energy 
Conserved 

Two objects collide and stick together   

An explosion pushes two objects in opposite 
directions 

  

An external force accelerates a body   

Two rough objects slide past each other   

Two objects in a vacuum accelerate under each 
other’s gravity 

  

 
2) An object of mass 𝑚 falls under gravitational acceleration 𝑔, starting from rest. 

What is the speed 𝑣 of the object after it has fallen a distance ℎ. (Learn this result.) 

 

 

 

 

 

3) Using energy instead of SUVAT: 

 

A block of mass 𝑚 is released from rest on a rough slope inclined at 30 degrees to 

the horizontal and begins to slide down. If it experiences a constant frictional force F 

from the slope, find an expression for its speed 𝑣 after it has slid a distance s down 

the slope. 
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4) A spring hangs vertically with a mass at the bottom. The mass bounces up and down. 

Complete the table to show where in the motion each type of energy is maximised 

and minimised, from the options: 

 

• At the highest point 

• At the lowest point 

• In equilibrium 

• When the spring is slack 

 

 At minimum value At maximum value 

Kinetic energy 
 

  

Gravitational 
potential energy 

 
  

Elastic potential 
energy 

 
  

 

 

  

© stepmaths.co.uk 
© oxbridgeformula.co.uk

STEP, MAT, PAT, ENGAA, NSAA, TMUA, CTMUA, 
BMAT, TSA, ECAA Preparation Courses

© stepmaths.co.uk 
© oxbridgeformula.co.uk

The copying, sharing, or distribution 
of these materials is strictly prohibited



Practice Questions: 

1) Two identical particles, each of mass 𝑚, collide and stick together. Before the collision, 

the first particle has speed 𝑣 and the second has speed 2𝑣 in the opposite direction. 

What is the total kinetic energy of the particles after the collision has taken place? 

 

 

 

 

 

 

2) A bead of mass 𝑚 is projected vertically up a rough pole with initial speed 𝑣. If the 

frictional force is F, find an expression for the maximum height the bead reaches up the 

pole in terms of 𝑚, 𝑣, F, and 𝑔. 

 

 

 

 

3) An object slides over a rough surface. Its initial speed is 2𝑣, but after it has slid a distance 

𝑠 its speed is 𝑣. Find an expression for the frictional force F on the object, assuming it is 

constant. 

 

 

 

 

 

4) A spring of stiffness 𝑘 and hangs vertically with a mass 𝑚 at the bottom. The mass 

bounces up and down between its lowest point at height ℎ and its highest point at 

height H. When it is at height H, the spring is at its natural length. 

 

i) Find the elastic potential energy at the lowest point in terms of k, H, and h only 

ii) Find the elastic potential energy in equilibrium in terms of m, g, and k only. 

iii) Find H in terms of h, m, g, and k only. 
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Activity: Areas and Gradients in Graphs 

1) What type of quantity does the area A under the graph correspond to in each of the 

following cases?  

 y = … x = … A = … 

i) Speed Time  
ii) Acceleration Time  
iii) Force Time  
iv) Force Distance  
v) Current Voltage  
vi) Current Resistance  

 

In the graph below, the dark curve shows the relationship between x and y, and the gradient 

of this curve is m. 

 

What type of quantity does the gradient m correspond to in each of the following cases? 

 y = … x = … gradient = … 

i) 
 

Distance Time  

ii) 
 

Speed Time  

iii) 
 

Kinetic Energy Distance  

iv) 
 

Kinetic Energy Time  
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2) The graph below shows the point (x0, y0), representing the current values of x and y. 

 

What type of quantity does the ratio 
𝑦0

𝑥0
 correspond to in each of the following cases? 

 y = … x = … Ratio y/x = … 

i) 
 

Current Voltage  

ii) 
 

Resistance Voltage  

iii) 
 

Distance Time  

iv) 
 

Speed Time  

v) 
 

Kinetic Energy Time  

 

NB: Note that in this case we are still looking at the gradient of a line, but it’s a different line 

from the case in (2) above. 
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Combining Resistors and Springs 

Warmup Question: 

Fill in the table below for the equivalent resistance/spring constant/capacitance: 

(NB: Capacitors are not on the syllabus, but we will mention the rules as they are so similar.) 

 

Component Connected in parallel Connected in series 

 
Two resistors with 
resistance 𝑅1 and 𝑅2. 
 

  

 
Two springs with spring 
constant 𝑘1 and 𝑘2. 
 

  

 
Two capacitors with 
capacitance 𝐶1 and 𝐶2. 
 

  

Special cases - learn these:   

 
Two identical resistors with 
resistance 𝑅. 
 

  

 
Two identical springs with 
spring constant 𝑘. 
 

  

 
Two identical capacitors 
with capacitance 𝐶. 
 

  

Special cases - learn these:   

 
𝑛 identical resistors with 
resistance 𝑅. 
 

  

 
𝑛 identical springs with 
spring constant 𝑘. 
 

  

 
𝑛 identical capacitors with 
capacitance 𝐶. 
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Practice Questions: 

1) Work out the total resistance between 𝐴 and 𝐵 in the circuit below. All resistors 

have resistance 𝑅. 

 
 

 

 

 

2) Work out the total resistance between 𝐴 and 𝐵 in the circuit below. All resistors 

have resistance 𝑅. 

 

 

 

3) Work out the equivalent total spring constant of the following arrangement of 

springs given that all springs have spring constant 𝑘. 

 
 

4) Work out the equivalent total spring constant of the following arrangement of 

springs given that all springs have spring constant 𝑘. 
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Simplifying Circuits 

Warmup Question: 

Re-draw this circuit to make it easier to find the total resistance between A and B. 

(Hint: try to line up A and B and then make all resistors horizontal.) 
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Practice Questions: 

Redraw the following circuits to make them clearer: 

 

     1) 

 

      2) 

 

 

3) 
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4) 

 

  

© stepmaths.co.uk 
© oxbridgeformula.co.uk

STEP, MAT, PAT, ENGAA, NSAA, TMUA, CTMUA, 
BMAT, TSA, ECAA Preparation Courses

© stepmaths.co.uk 
© oxbridgeformula.co.uk

The copying, sharing, or distribution 
of these materials is strictly prohibited



Voltmeters, Potentials, and Loops 

Warmup Questions: 

1) When two resistors R1 and R2 are in series with a cell that produces an emf E, what is 

the potential difference over each resistor? 

 

2) In the circuit below, the cell produces an emf E. What is the potential difference over 

each resistor? 

 

 
 

3) In the circuit below, each cell produces an emf E. The resistors are identical. 

 
a. Find the potential difference over each resistor. 

 

b. Find the voltmeter reading in the circuit by considering a loop that contains 

the voltmeter and some resistors.  

 

c. Write down the ‘potential’ at every junction of the circuit and use this to find 

the voltmeter reading a second way. 
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4) 

i) In the circuit below, the battery provides an emf of 𝐸. Find the potential 

difference over each resistor. 

 
ii) Find the voltmeter reading in the circuit by considering any loop that contains 

the voltmeter and two resistors.  

 

iii) Write down the ‘potential’ at every junction of the circuit and use this to find 

the voltmeter reading a second way. 
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Practice Questions: 

In the circuits below all cells provide emf 𝐸 and all resistors have resistance 𝑅 unless 

otherwise stated. Find the reading on the voltmeter in each case. 

1)   

          
2)  

 

3) 

 

4) 
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Power in Circuits 

Warmup Questions: 

 

1) Suppose a circuit has a cell supplying emf V and a resistor A of resistance RA as 

shown. Let the current in A be I. Write down three expressions for the power 

dissipated in A. 

 

 

2) Suppose another resistor B is attached in series with A. Complete the table: 

 

 Increases Decreases Is unchanged 

Potential 
difference over A 

   

Current in A 
 

   

Power dissipated 
in A 

   

 

 

3) Suppose B is attached in parallel with A instead. Complete the table: 

 

 Increases Decreases Is unchanged 

Potential 
difference over A 

   

Current in A 
 

   

Power dissipated 
in A 
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Practice Questions: 

The questions below all relate to the following circuit C.  

                              

All cells are identical. 

 

Complete the table to show how each case differs from C. 

1) 

  

 Increases from in C Decreases from in C The same as in C 

Potential 
difference over A 

   

Current in A 
 

   

Power dissipated 
in A 

   

                                                      

  

A 
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2)  

 

 Increases from in C Decreases from in C The same as in C 

Potential 
difference over A 

   

Current in A 
 

   

Power dissipated 
in A 

   

 

3)  

 

 Increases from in C Decreases from in C The same as in C 

Potential 
difference over A 

   

Current in A 
 

   

Power dissipated 
in A 

   

                                      

  

A 

A 
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4) 

 

 Increases from in C Decreases from in C The same as in C 

Potential 
difference over A 

   

Current in A 
 

   

Power dissipated 
in A 

   

 

  

A 
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Rules of Thumb 

Adding resistance in series with A: 

 

• Decreases the ___________________ over A 

 

• Decreases the ___________________ through A 

 

• Decreases the ___________________ in A 

 

… if there is nothing else in the circuit. 

 

Conversely, decreasing resistance in series with A: 

 

• Increases the ___________________ over A 

 

• Increases the ___________________ through A 

 

• Increases the ___________________ in A 

 

… if there is nothing else in the circuit. 

 

Adding resistance in parallel with A leaves the: 

 

• _________________ over A, 

 

• _________________ through A, 

 

• and ___________________ in A 

 

…unchanged if there is nothing else in the circuit.  
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Changing the value of ‘g’ 

Warmup Questions: 

1)  i)                                                                               ii) 

                       

A woman in a lift has mass 50kg. In (i), the lift has acceleration 𝑎 = 3 ms-2 downwards. In 

(ii) the lift has acceleration 𝑎 = 3 ms-2 upwards. 

What would scales measure the woman’s weight as in (i) and in (ii)? 

 

2) An inclined plane is in a lift that is accelerated downwards with an acceleration of 𝑎 < 𝑔. 

A small bead is sliding down the plane. 

 

What is the acceleration of the bead parallel to the plane? 

 

What happens if 𝑎 ≥ 𝑔? 

  

 

Key idea: 

If the lift is accelerating up, then from your point of view, the force of gravity seems to  

have _______________________. 

 

If the lift is accelerating down, then from your point of view, the force of gravity seems 
to have _______________________. 
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Practice Questions: 

1) If you can normally do a standing jump of 0.5m, how high (measured from the floor of 

the lift) can you do a standing jump in a lift that is accelerating upwards at 𝑎 ms-2? 

 

 

 

 

 

 

 

 

 

 

 

 

 

2) A rocket is accelerating upwards with acceleration 𝑎. Attached to its ceiling is a spring 

with spring constant 𝑘. A mass 𝑚 is attached to the spring. What is the extension of the 

spring if the mass is not accelerating with respect to the rocket? 

 

 

 

 

 

 

 

 

 

 

 

 

3) A beaker is filled with water and placed in a lift. A cork is floating in the water. When the 

lift starts accelerating upwards, is more/less/or the same amount of the cork in the 

water at the point where the cork is in equilibrium again? 
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