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Activity 

Practice-for-exam questions 

Alex Weatherall 

After reading the articles in the magazine, use the questions below in class or for individual work. 

Some of the questions require additional data; students should either make reasonable estimates of 

quantities or look up values using a data book or website. Suggested outline answers to questions are 

provided in a separate document.  

Imaging a black hole 
1 a Define what is meant by a black hole. 

b The mass (M) of the supermassive black hole in the galaxy M87 is 6.5 × 109 Msun, where Msun 

is the Sun's mass (1.99 × 1030 kg). Use the equation  

𝑅 =
2𝐺𝑀

𝑐2
 

to calculate the radius (R) of its event horizon. 

c The distance to M87 is 55 million light years from the Sun. Explain how this distance might 

have been determined using a standard candle technique. 

2 In July 2021, scientists working on the EHT published images of a jet from the black hole at 

the centre of the radio galaxy Centaurus A (Cen A) made using the same method as the M87* image.   

The distance to the Cen A black hole is (13 ± 3) x 106 light years and one of the jet structures 

subtends an angle of 140 arcsec.  

a Calculate the approximate length of the jet structure 

i in light years 

ii in metres 

b Calculate the uncertainty in the length of the jet structure. 

c To make the image of the Cen A black hole, the EHT would need a resolution of 

approximately 4 arcsec. Using information from the article, calculate the observing wavelength that 

the EHT would need to achieve this.    

Thunderstorms and lightning 

1 a Define what is meant by an electric field.  

b State: 

i One similarity 

ii Two differences between gravitational and electric fields 



 

Hodder & Stoughton © 2021 www.hoddereducation.co.uk/physicsreview 

 

www.hoddereducation.co.uk/physicsreview 

2 A thunderstorm has an electric field of 3.2 × 105 NC–1.  

a Calculate: 

i the magnitude of the electrostatic force on an electron in this field 

ii the resulting acceleration 

(Electron charge e = 1.60 × 10–19 C; electron mass m = 9.11 × 10–19 kg) 

b Comment on your answer to (a)(ii) and explain how it relates to what happens in a 

thunderstorm.   

Physics online: Capacitors  
1 a When a capacitor (C) discharges (or is charged) through a resistor (R), what name is 

given to the quantity RC? 

b By expressing the units of R and C in terms of other SI units, deduce the SI units of RC. (See 

Mathskit: Units, pp 20–22.) 

2 A 200 F capacitor is discharged through a 500 k resistor for 20 seconds. 

a What fraction of its original charge will remain stored at this time? 

b Initially the potential difference across the plates was 10 V 

How much charge was still stored after 20 s? 

Skillset: Determining the Young modulus of copper  

1 An experiment to find the Young modulus of a wire is performed by applying various loads to a 

copper wire and measuring the resulting extensions. 

Explain how the wire's Young modulus can be calculated from a graph of load F against extension e.  

2 A copper wire of diameter 1.00 mm and length 2.5 m is suspended from a fixed point and a 

load of 45 N is applied to its free end. The Young modulus of copper is 1.28 × 1011 Pa.  

a Assuming the elastic limit of the wire is not exceeded, calculate: 

i the applied stress  

ii the strain  

iii the extension of the wire 

b Without repeating the calculations from (a), explain quantitatively how the extension would 

change if the same load was applied to a copper wire of the same length as the original wire but half 

the diameter. 
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