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City Heights E-ACT Academy 

Year 9 Spring holiday work pack – Science H 

 

Topic Activity/Task  
Organisms (Cell 

Biology) 
Task – read the knowledge organiser on page 3. Log onto Seneca and work through the 
assigned tasks on cells. Complete the practice questions on page 4 and email your teacher for 
the mark scheme to self-assess your answers. 
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Matter (Atomic 
structure and Periodic 

table) 

Task – read the knowledge organiser on page 5 and 7. Log onto Seneca and work through the 
assigned tasks on atomic structure. Complete the practice questions on page 6 and 8. Email 
your teacher for the mark scheme to self-assess your answers. 

Energy (Power and 
Energy transfer) 

Task – read the knowledge organiser on page 9. Log onto Seneca and work through the 
assigned tasks on power and energy transfer. Complete the practice questions on page10 and 
11. Email your teacher for the mark scheme to self-assess your answers. 

Ecosystem 
(Respiration and 
Photosynthesis) 

Task – read the knowledge organiser on page 12 and 14. Log onto Seneca and work through 
the assigned tasks on respiration and photosynthesis. Complete the practice questions on page 
13, 15 and 16. Email your teacher for the mark scheme to self-assess your answers. 

Energy (Mains 
electricity and the 

National Grid) 

Task – read the knowledge organiser on page 17 and 18. Log onto Seneca and work through 
the assigned tasks on Mains electricity. Complete the practice questions on page 19 and 20. 
Email your teacher for the mark scheme to self-assess your answers. 

Matter (Structure and 
Bonding 1) 

Task – read the knowledge organiser on page 21. Log onto Seneca and work through the 
assigned tasks on types of bonds. Complete the practice questions on page 22. Email your 
teacher for the mark scheme to self-assess your answers. 

Energy (Circuits) Task – read the knowledge organiser on page 23. Log onto Seneca and work through the 
assigned tasks on circuits and resistance. Complete the practice questions on page 24 and 25. 
Email your teacher for the mark scheme to self-assess your answers. 

Ecosystem (Transport 
in Plants) 

Task – read the knowledge organiser on page 26. Log onto Seneca and work through the 
assigned tasks on transport in plants. Complete the practice questions on page 27. Email your 
teacher for the mark scheme to self-assess your answers. 

Matter (Structure and 
Bonding 2) 

Task – read the knowledge organiser on page 28. Log onto Seneca and work through the 
assigned tasks on structure and bonding. Complete the practice questions on page 29 and 30. 
Email your teacher for the mark scheme to self-assess your answers. 
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Organisms (Cell Biology) 
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Q. 
The image below shows some muscle cells from the wall of the stomach, as seen through a light microscope. 

  

(a)     Describe the function of muscle cells in the wall of the stomach. 
(2) 

(b)     The figure above is highly magnified. 

The scale bar in the figure above represents 0.1 mm. 

Use a ruler to measure the length of the scale bar and then calculate the magnification of the figure above. 
(2) 

(c)     The muscle cells in Figure above contains many mitochondria. 

What is the function of mitochondria? 
(2) 

(d)     The muscle cells also contain many ribosomes. The ribosomes cannot be seen in the figure above. 

(i)      What is the function of a ribosome? 
(1) 

(ii)     Suggest why the ribosomes cannot be seen through a light microscope. 
(1) 

(Total 8 marks) 
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Matter (Atomic structure and Periodic table) 
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Q. This question is about the structure of the atom. 

(a)  Complete the sentences. 

Choose answers from the box. 

Each word may be used once, more than once, or not at 
all. 

  
electron   ion   neutron 

  nucleus   proton   

The centre of the atom is the 
_______________________ . 

The two types of particle in the centre of the atom are the 
proton 

and the _______________________ . 

James Chadwick proved the existence of the 
_______________________ . 

Niels Bohr suggested particles orbit the centre of the 
atom. This type of particle 

is the _______________________ . 

The two types of particle with the same mass are the 
neutron 

and the _______________________ . 
(5) 

The table below shows information about two isotopes of 

element X. 
  

  Mass number Percentage (%) 
abundance 

Isotope 1 63 70 

Isotope 2 65 30 

(b)  Calculate the relative atomic mass (Ar) of element X using 
the equation: 

  

Use the table above. 

Give your answer to 1 decimal place. 
(2) 

(c)  Suggest the identity of element X. 

Use the periodic table. 
(1) 

(d)  The radius of an atom of element X is 1.2 × 10−10 m 

The radius of the centre of the atom is  the radius of 
the atom. 

Calculate the radius of the centre of an atom of element 
X. 

Give your answer in standard form. 
(2) 

(Total 10 marks) 
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Matter (Atomic structure and Periodic table) 
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Q. There are eight elements in the second row (lithium to neon) of the 
periodic table. 

(a)     Figure 1 shows an atom with two energy levels (shells). 

  

(i)      Complete Figure 1 to show the electronic structure 
of a boron atom. 

(1) 

(ii)     What does the central part labelled Z represent in 
Figure 1? 

(1) 

(iii)    Name the sub-atomic particles in part Z of a boron 
atom. 

Give the relative charges of these sub-atomic 
particles. 

(3) 

(b)     The electronic structure of a neon atom shown in Figure 
2 is not correct. 

  

Explain what is wrong with the electronic structure shown 
in Figure 2. 

(3) 
(Total 8 marks) 
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Energy (Power and Energy transfer) 
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Q. Figure 1 shows a lift inside a building. 

Figure 1 

 

(a)  The motor in the lift does 120 000 J of work in 8.0 
seconds. 

Calculate the power output of the motor in the lift. 

Use the equation: 

 
(2) 

(b)  The power input to the motor is greater than the power 
output. 

Tick two reasons why. 
  

Energy is transferred in heating the 
surroundings.  

Friction causes energy to be transferred in non-
useful ways.  

The motor is connected to the mains electricity 
supply.  

The motor is more than 100% efficient. 
 

There are only four people in the lift. 
 

(2) 

(c)  Figure 2 shows part of the circuit that operates the lift 
motor. 

Figure 2 

 

The lift can be operated using either of the two switches. 

Explain why. 
(2) 
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(d)  Write down the equation that links gravitational field strength, gravitational potential energy, height and mass. 
(1) 

(e)  The lift goes up 14 m. The total mass of the people in the lift is 280 kg. 

gravitational field strength = 9.8 N/kg 

Calculate the increase in gravitational potential energy of the people in the lift. 

Give your answer to 2 significant figures. 
(3) 

(Total 10 marks) 
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 Ecosystem (Respiration and Photosynthesis) 

  



13 
 

Q1. All living cells respire. 

(a)     Respiration transfers energy from glucose for muscle 
contraction. 

Describe how glucose from the small intestine is moved 
to a muscle cell. 

(2) 

(b)     The diagram below shows an experiment to investigate 
anaerobic respiration in yeast cells. 

  

What is the purpose of the liquid paraffin in Tube A? 
  

Tick one box.   

To prevent evaporation 
 

To stop air getting in 
 

To stop the temperature going up 
 

To stop water getting in 
 

(1) 

(c)     The indicator solution in Tube B shows changes in the 
concentration of carbon dioxide (CO2). 

The indicator is: 

•        blue when the concentration of CO2 is very low 

•        green when the concentration of CO2 is low 

•        yellow when the concentration of CO2 is high. 

What colour would you expect the indicator to be in Tube 
B during maximum rate of anaerobic respiration? 

  
Tick one box.   

Blue 
 

Green 
 

Yellow 
 

(1) 

(d)     Suggest how the experiment could be changed to give a 
reproducible way to measure the rate of the reaction. 

Include any apparatus you would use. 
(2) 

(e)     Compare anaerobic respiration in a yeast cell with 
anaerobic respiration in a muscle cell. 

(3) 
(Total 9 marks) 
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 Ecosystem (Respiration and Photosynthesis)  



15 
 

Q. (a)     Complete the equation for photosynthesis. Draw a ring around 
each correct answer. 

  

    hydrogen   alcohol     

Carbon dioxide + nitrogen light energy 
 

glucose + oxygen 

    water   methane     

(2) 

Some students investigated the effect of light intensity on 
the rate of photosynthesis in pondweed. 

The diagram shows the apparatus the students used. 

  

The closer the lamp is to the pondweed, the more light 
the pondweed receives. 

The students placed the lamp at different distances, d, 
from the pondweed. 

They counted the number of bubbles of gas released 

from the pondweed in 1 minute for each distance. 

(b)     A thermometer was placed in the glass beaker. 

Why was it important to use a thermometer in this 
investigation? 

(3) 

(c)     The students counted the bubbles four times at each 
distance and calculated the correct mean value of their 
results. 

The table shows the students’ results. 
  

Distance 
d in cm 

Number of bubbles per minute 

1 2 3 4 Mean 

10 52 52 54 54 53 

20 49 51 48 52 50 

30 32 30 27 31 30 

40 30 10   9 11   

(i)      Calculate the mean number of bubbles released per 
minute when the lamp was 40 cm from the 
pondweed. 

(2) 

(ii)     On the graph paper below, draw a graph to show 
the students’ results: 

•        add a label to the vertical axis 
•        plot the mean values of the number of 
bubbles 
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•        draw a line of best fit. 

   

                  Distance d in cm 
(4) 

(iii)    One student concluded that the rate of 
photosynthesis was inversely proportional to the 
distance of the lamp from the plant. 

Does the data support this conclusion? 

Explain your answer. 
(2) 

(d)     Light intensity, temperature and concentration of carbon 
dioxide are factors that affect the rate of photosynthesis. 

Scientists investigated the effects of these three factors 
on the rate of photosynthesis in tomato plants growing in 
a greenhouse. 

The graph below shows the scientists’ results. 

  
Light intensity in lux 

A farmer in the UK wants to grow tomatoes commercially 
in a greenhouse. 

The farmer read about the scientists’ investigation. 

During the growing season for tomatoes in the UK, 
natural daylight has an intensity higher than 30 000 lux. 

The farmer therefore decided to use the following 
conditions in his greenhouse during the day: 

•        20°C 

•        0.1% CO2 

•        no extra lighting. 

Suggest why the farmer decided to use these conditions 
for growing the tomatoes. 

You should use information from the scientists’ graph in 
your answer. 

(4) 
(Total 17 marks) 
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Energy (Mains electricity and the National Grid) 
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Q1. The diagram shows how electricity gets from power stations to 
consumers. 

  

(a)     Complete the following sentences by drawing a ring 
around the correct line in each box. 

(i)      The network of cables and transformers linking 
power stations to consumers 

  

is called the national 

grid 

line 

network 

(1) 

(ii) 

A step-up transformer 

decreases voltage 

increases current 

increases voltage 

(1) 

(iii) 

Electricity is supplied to consumers’ homes 
at 

230 V 

25 000 V 

400 000 V 

(1) 

(iv) 

Making the current in the cables 
smaller will 

increase 

make no difference 
to 

reduce 

the energy lost in the cables. 
(1) 

(b)     Transformers always waste some energy. 

(i)      What effect does the waste energy from a 
transformer have on the air around the transformer? 

(1) 

(ii)     Which one of the following describes the efficiency 
of a transformer? 

Draw a ring around your answer. 

     always 100 %     less than 100 %       more 
than 100% 

(1) 
(Total 6 marks) 

Q2. 
(a)     A washing machine is connected to the mains electricity 
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supply using a cable and three-pin plug. 

Figure 1 shows a three-pin plug. 

Figure 1 

  

Name the materials used in the structure of a plug. Give 
the reason why each material is used. 

(1) 

(b)     The three-pin plug contains a fuse. The fuse is connected 
to one of the wires inside the cable. 

(i)      Which one of the wires inside the cable is the fuse 
connected to? 

(1) 

(ii)     The fuse is a thin wire inside a closed glass tube. 
The wire acts as a resistor. 

What effect does a current through a wire have on 
the wire? 

(1) 

(iii)     The power of the washing machine varies between 
0.7 kW and 2 kW depending on which part of the 
wash cycle is operating. 

Calculate the maximum current drawn from the 
mains electricity supply by the washing machine. 

The mains electricity supply is at a potential 
difference of 230 V. 

(2) 

(c)     Figure 2 shows how the mains electricity cable is 
connected to the washing machine. 

The earth wire is connected to the metal case of the 
washing machine. 

Figure 2 

  

If a fault makes the metal case live, the earth wire and 
fuse inside the plug prevent the mains cable from 
overheating and causing a fire. 

Explain how.  
(2) 

(d)     New research has shown that many people 
underestimate the hazards of using mains electricity. 

It is important that people do understand the hazards of 
using mains electricity. 

Suggest why. 
(1) 

(Total 9 marks) 
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Matter (Structure and Bonding 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



22 
 

Q. The diagram represents a magnesium atom. 

  

(a)     Use words from the box to answer these questions. 
  

electron neutron nucleus proton 

(i)      What is the name of the central part of the atom? 
______________________ 

(1) 

(ii)     What is the name of the particle with no charge? 
_______________________ 

(1) 

(iii)    What is the name of the particle with a negative 
charge? _________________ 

(1) 

(b)     Use the diagram above to help you answer these 
questions. 

(i)      Draw a ring around the atomic (proton) number of 
this magnesium atom. 

  

12 24 36 

(1) 

(ii)     Draw a ring around the mass number of this 
magnesium atom. 

  

12 24 36 

(1) 

(c)     The diagram shows how magnesium and iodine atoms 
form magnesium iodide. 

Only the outer electrons are shown. 

The dots (●) and crosses (×) are used to represent 
electrons. 

  

Use the diagram to help you to answer this question. 

Describe, as fully as you can, what happens when 
magnesium reacts with iodine to make magnesium 
iodide. 

To gain full marks you should use the words atom, 
electron and ion in your answer. 

(4) 
(Total 9 marks) 
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Energy (Circuits) 
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Q1. A student set up the electrical circuit shown in the figure below. 

  

(a)     The ammeter displays a reading of 0.10 A. 

Calculate the potential difference across the 45 Ω 
resistor. 

(2) 

(b)     Calculate the resistance of the resistor labelled R. 
(3) 

(c)     State what happens to the total resistance of the circuit 
and the current through the circuit when switch S is 
closed. 

(2) 
(Total 7 marks) 

Q2. 
(a)     The diagram shows the circuit that a student used to 

investigate how the current through a resistor depends on 
the potential difference across the resistor. 

  

(i)      Each cell provides a potential difference of 1.5 volts. 

What is the total potential difference provided by the 
four cells in the circuit? 

(1) 

(ii)     The student uses the component labelled X to 
change the potential difference across the resistor. 

What is component X? 

Draw a ring around your answer. 
  

light-dependent resistor thermistor v   

(1) 

(iii)    Name a component connected in parallel with the 
resistor. 

(1) 

(b)     The results obtained by the student have been plotted on 
a graph. 
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(i)      One of the results is anomalous. 

Draw a ring around the anomalous result. 
(1) 

(ii)     Which one of the following is the most likely cause 
of the anomalous result? 

Put a tick ( ) in the box next to your answer. 
  

The student misread the ammeter. 
  

The resistance of the resistor changed. 
  

The voltmeter had a zero error. 
  

(1) 

(iii)    What was the interval between the potential 
difference values obtained by the student? 

(1) 

(c)     Describe the relationship between the potential difference 
across the resistor and the current through the resistor. 

(1) 
(Total 7 marks) 
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Ecosystem (Transport in Plants) 
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Q1. The image below shows part of a root from a cress plant. 

  

(a)     What type of microscope was used to create the image 
above? 

(1) 

(b)     The magnification of the cress root in the image above is 
× 200. 

There are 1000 micrometres (μm) in a millimetre (mm). 

Calculate the real length of the root hair, X. 

Give your answer in micrometres (μm). 
(2) 

(c)     Root hair cells take up water from the soil. 

Explain one way in which the root hair cell is adapted to 
this function. 

(2) 

The table shows the water uptake by a plant’s roots on two 
different days. 

  
  Mean water uptake in cm3 per hour 

Cold day 1.8 

Hot day 3.4 

(d)     Explain why the mean rate of water uptake is higher on a 
hot day than on a cold day. 

(3) 

(e)     The concentration of mineral ions in the soil is lower than 
in root hair cells. 

Root hair cells take up mineral ions from the soil. 

Root hair cells contain mitochondria. 

Explain why root hair cells contain mitochondria. 
(4) 

(Total 12 marks) 
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Matter (Structure and Bonding 2) 
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Q1. In this question you will be assessed on using good English, 
organising information clearly and using specialist terms where 
appropriate. 

Explain why chlorine (Cl2) is a gas at room temperature, but 
sodium chloride (NaCl) is a solid at room temperature. 

             Chlorine                        Sodium chloride 

  

Include a description of the bonding and structure of chlorine 
and sodium chloride in your answer. 

(Total 6 marks) 

Q2. This question is about diamonds. 

Draw a ring around the correct answer to complete each 
sentence. 

(a)     Diamonds are found in meteorites. 

(i)      Meteorites get very hot when they pass through the 
Earth’s atmosphere, but the diamonds do not melt. 

  

  high   

Diamond has a low melting point. 

  very low   

(1) 

(ii)     Most diamonds found in meteorites are 
nanodiamonds. 

  

  hundred   

A nanodiamond contains a few thousand atoms 

  million.   

(1) 

(b)     Diamonds are used for the cutting end of drill bits. 
  

Diamonds can be used for drill bits because they are 

hard. 

shiny. 

soft. 

(1) 

(c)     The figure below shows the arrangement of atoms in 
diamond. 

  
  

  carbon   

(i)       Diamond is made from nitrogen atoms. 

  oxygen   

(1) 
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  three   

(ii)     Each atom in diamond is bonded to four other atoms. 

  five   

(1) 

  covalent   

(iii)    Diamond has a giant ionic structure. 

  metallic   

(1) 

  all   

(iv)    In diamond none of the atoms are bonded together. 

  some   

(1) 
(Total 7 marks) 

  


