
Task 1: Transition questions 

Q1. (a)     An ion of plutonium Pu has an overall charge of +1.6 × 10–19C. 

For this ion state the number of 

(i)      protons ____________________ 

(ii)     neutrons ____________________ 

(iii)     electrons ____________________ 

(3) 

(b)     Plutonium has several isotopes. 

Explain the meaning of the word isotopes. 

_________________________________________________________________ 

_________________________________________________________________ 

(2)        (Total 5 marks) 

Q2. (a)     (i)      State the difference between a longitudinal wave and a transverse wave. 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________  (2) 

(ii)     State an example of a transverse wave. 

_____________________________________________________________  (1) 

(iii)    State an example of a longitudinal wave. 

_____________________________________________________________  (1) 

(b)     Sound with a frequency of 560 Hz travels through steel with a speed of 4800 m s–1. Calculate the 

wavelength of the sound wave. 

(2)         (Total 6 marks) 

 

 

 

 



Q4. The Soyuz Spacecraft is used to transport astronauts to and from an orbiting space station. The spacecraft is 

made up of three sections as shown in Figure 1. 

Figure 1 

  

(a) On leaving the space station the spacecraft is given an initial horizontal thrust of 1400 N. 
Calculate the initial acceleration of the spacecraft during the firing of the thruster engines. 

 

 

acceleration = ____________________ m s–2 

(2) 

(b)     Newton’s Third Law refers to pairs of forces. 

(i)      State one way in which a pair of forces referred to in Newton’s Third Law are the same. 

_____________________________________________________________ 

_____________________________________________________________ 

(1) 

(ii)     State one way in which a pair of forces are different. 

_____________________________________________________________ 

_____________________________________________________________ 

 

(1) 



(c)     When the spacecraft returns to the Earth’s atmosphere the orbital module and the service module 

are separated from the descent module. This descent module has its speed greatly reduced by 

drag from the atmosphere. 

Figure 2 shows two of the forces acting on the descent module as it travels down through the 

atmosphere. 

Figure 2 

  

State one reason why the two forces shown in Figure 2 are not a pair of forces as referred to in 

Newton’s Third Law. 

_________________________________________________________________ 

_________________________________________________________________ 

(1) 

(d)     In one particular descent, the descent module has its speed reduced to 5.5 m s–1 by parachutes. 

The descent module also releases its empty tanks and shield to reduce its mass to 890 kg. 

A final speed reduction can be carried out by using engines which operate for a maximum time of 

3.5 s. When the engines are in use, the resultant upward force on the descent module is 670 N. 

The safe landing speed of the descent module is 3.0 m s–1. 

Determine whether these engines are able to reduce the speed of the descent module to its safe 

value. 

At these landing speeds atmospheric drag is negligible. 

 

 

 

(3) 

(Total 8 marks) 



Q5. The figure below shows two resistors, R1 and R2, connected in series with a battery of voltage 12 V. 

  

(a)     The reading on the voltmeter is 8.0 V and the resistance of R2 is 60 Ω. 

(i)      Calculate the current in the circuit.  

  

answer = ____________________ A 

(2) 

(ii)     Calculate the resistance of R1. 

  

answer = ____________________ Ω 

(1) 

(iii)    Calculate the charge passing through the battery in 2.0 minutes. Give an appropriate unit for 

your answer. 

 

  

answer = ____________________ unit = ___________ 

(2) 

(b)     In the circuit shown in the figure above R2 is replaced with a thermistor. State and explain what will 

happen to the reading on the voltmeter as the temperature of the thermistor increases. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

(3)         (Total 8 marks) 

 



Maths and Practical skills 

Prefixes 

In Physics we must deal with quantities from the very large to the very small. A prefix is something that goes in front of a unit and 

acts as a multiplier. These questions will give you practice at converting figures between prefixes. 

Symbol Name What it means How to convert 

P peta 1015 1000000000000000  ↓ x1000 

T tera 1012  1000000000000 ↑ ÷ 1000 ↓ x1000 

G giga 109  1000000000 ↑ ÷ 1000 ↓ x1000 

M mega 106  1000000 ↑ ÷ 1000 ↓ x1000 

k kilo 103  1000 ↑ ÷ 1000 ↓ x1000 

    1 ↑ ÷ 1000 ↓ x1000 

m milli 10-3  0.001 ↑ ÷ 1000 ↓ x1000 

μ micro 10-6  0.000001 ↑ ÷ 1000 ↓ x1000 

n nano 10-9  0.000000001 ↑ ÷ 1000 ↓ x1000 

p pico 10-12  0.000000000001       ↑ ÷ 1000 ↓ x1000 

f femto 10-15  0.000000000000001 ↑ ÷ 1000  

 

Convert the figures into the prefixes required (in standard form). 

s ms μs ns ps 

134.6     

96.21     

0.773     

 

m km mm Mm Gm 

12873     

0.295     

57.23     

 

 

 



Significant figures 

1 Give these measurements to 2 significant figures: 

 

a 19.47 m  
 
b 21.0 s  
 
c 1.673×10−27 kg 
 

 d 5 s 
 

2 Use the equation: 

              
current

difference potential
resistance =  

to calculate the resistance of a circuit when the potential difference is 12  V and the 
current is 1.8 mA. Write your answer in kΩ to 3 s.f. 

 

Lines of best fit 

Draw a line of best fit for each of the graphs. 
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Rearranging Equations 

 

1. E=m x g x h to find h 

 

2. Q= I x t to find I 

 

3. E = ½ m v2 to find m 

 

4. E = ½ m v2 to find v 

 

5. v = u + at to find u 

 

6. v = u + at to find a 

 

7. v2 = u2 +2as to find s 

 

8. v2 = u2 +2as to find u 

 

 

 

 

 

 

 


