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Springboard: KS3 Science Boost


Deliver KS3 Science with confidence using this bank of teaching and learning resources; all the teaching materials, guidance, worksheets, quizzes and reporting tools you need, all in one place.


Springboard: KS3 Science Boost contains Knowledge Tests that have been developed in partnership with Carousel Learning, an integrated retrieval practice platform for schools.


●Take a new approach to delivering KS3 Science: Our PowerPoint presentations provide a framework for your teaching, with Knowledge Check activities to further construct organic and dynamic lessons that are adaptable to each classroom.


●Provide practice for every topic: Interactive Knowledge Tests, developed with our partners Carousel Learning, will consolidate students’ learning throughout every topic - including spaced repetition and interleaving of topics to help embed core knowledge in long-term memory.


●Inspire the next generation of scientists: ‘Science Stories’ and ‘Science Careers’ activities will develop scientific literacy skills as well as capture students’ imagination and help visualise themselves as tomorrow’s scientists.


●Support every student: Differentiated worksheets on every unit will ensure you can support, stretch and challenge students as needed, with the ability to measure and report on progress with summative end-of-unit and end-of-year assessments.


Springboard: KS3 Science Boost includes eBooks of the Knowledge Book and Teacher Handbooks.


To subscribe or register for a free trial, visit
hoddereducation.com/springboard
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GET THE MOST FROM THIS BOOK





Welcome to Springboard: KS3 Science!


Springboard: KS3 Science has been developed by our expert author team to help you build, develop and sustain your knowledge and understanding of science through your first three years at secondary school and to inspire you to be a lifelong scientist.


Your Practice Books provide you with lots of questions to help you learn, remember and apply everything your teacher has taught you.
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B6 Photosynthesis




B6.1 Photosynthesis


What do plants need to grow?




	1  What are the four organs of a plant?



	2  Which plant organ absorbs sunlight?



	3  What two substances are absorbed by plant roots?



	4  A plant has a damaged stem. What function can it not complete?



	5  What gas is taken in by plant leaves?



	6  A student says that plants and animals are the same as they both need to eat food to grow. Explain why they are wrong.



	
7  This question is about roots.




	a  What is the function of roots?



	b  How is the root hair cell adapted to its function?



	c  A section of a root that is 0.5 mm wide is observed under a microscope with ×600 magnification. How wide will it appear? Use the EVERY method to show your working.













	8  Through what type of energy transfer is sunlight absorbed by leaves?



	9  A student says that plants get water when it rains as leaves absorb it. Explain why they are wrong.



	10  Which organ helps a plant to make a seed?








Tip


For help, see the Worked example in Topic B1.4 of your Knowledge Book.





How do plants make their own food?




	11  Name the two reactants of photosynthesis.



	12  Name the two products of photosynthesis.



	13  Name the sub-cellular structure responsible for photosynthesis.



	14  What colour is chlorophyll?



	15  What word is given to glucose and oxygen in photosynthesis?



	16  What colour will the algae in a pond be if it can photosynthesise?



	17  Give two differences between a root hair cell and a palisade cell. 



	18  Name three sub-cellular structures that are common between a palisade cell and a root hair cell.



	19  What sub-cellular structure is needed to release energy by respiration?



	20  Why do plants photosynthesise?



	21  What process takes place in green stems of plants?



	22  Which gas is produced by plants during photosynthesis?



	
23  Copy and complete the sentences below.




	a  Leaf cells can photosynthesise, because …



	b  Leaf cells can photosynthesise, but …



	c  Leaf cells can photosynthesise, so …













	
24  A scientist is investigating if the amount of chlorophyll in a leaf affects the rate of photosynthesis.




	a  Write a line of inquiry for this investigation.



	b  What is the independent variable?



	c  What is the dependent variable?



	d  Suggest two control variables.



	
e  The graph below shows the scientist’s results. What is missing in the axis labels?
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	f   What is the relationship between the amount of chlorophyll and the rate of photosynthesis?








	25  When we measure the rate of photosynthesis, we can count the number of gas bubbles released by the plant. What gas could be present in these bubbles? 






How did our understanding of photosynthesis change over time?




	26  What did Aristotle say plants used to build their mass?



	27  What type of tree did van Helmont grow and observe for 5 years?



	
28  The table below shows van Helmont’s results. A student says that as the soil in van Helmont’s experiment lost mass after 5 years, the tree did eat soil to grow. Explain why they are wrong.




















	

	

Mass at the start (kg)




	

Mass after 5 years (kg)




	

Change in mass (kg)













	

Soil




	

91




	

90




	

−1









	

Willow tree




	

2




	

77




	

+75














	29  Why do scientific models change over time?



	30  What two substances do plants take up from the soil?



	31  Name four plant organs.



	32  What would happen to a plant if it did not have any chlorophyll? Explain your answer.



	33  Van Helmont’s conclusion was that plants gained mass from water. Explain why his conclusion was incorrect.



	34  How would van Helmont’s results be different if Aristotle was correct?



	35  What part of a plant cell absorbs light from the Sun?



	36  A long time ago, scientists thought that particles can be destroyed. Why do you think they changed their minds?



	37  A long time ago, scientists did not know what plants were made of. How do scientists today know that they are made of cells?



	38  We cannot see ‘energy’. Why do scientists still use the idea of energy to explain things about the world?



	39  Scientists used to think we could see things because light comes out of our eyes. How could we prove this is not true?






How do we test for starch?




	40  What are the three uses of glucose in plants?








Tip


These questions also cover ‘What are the uses of glucose in a plant?’







	41  What is the function of the cell wall in plant cells?



	
42  A plant cell has glucose and starch molecules within it.




	a  Where did the glucose come from?



	b  Where did the starch come from? 



	c  The plant is placed in the dark for 3 days. What process can the plant not do?



	d  What will happen to the starch in the cells after being placed in the dark for 3 days?













	43  What is the function of the stem of plants?



	44  A palisade cell is 0.008 mm long. How long will it appear to be if magnified ×300?



	45  How is a palisade cell adapted to its function?



	
46  A variegated leaf is tested to see if photosynthesis has occurred.




	a  What substance is the leaf tested for?



	b  What chemical is used to test for this substance?



	c  What colour change do we expect to see in the green parts of the leaf after adding the chemical?



	d  What does a positive result for the substance in part a tell us about photosynthesis?








	47  The diagram below shows an experiment to investigate photosynthesis in weed from a pond.



	
  Bubbles of gas produced during photosynthesis were given off from the pond weed and collected in the test tube.
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	a  Name the gas given off in photosynthesis.



	b  What two substances are taken in by the plant and used for photosynthesis?








	48  What gas is taken in by plants for photosynthesis? 



	49  Results from an experiment similar to van Helmont’s are shown in the table below.



	
  Three willow trees were grown and their mass measured at the start and after 5 years.


























	

	

Tree 1




	

Tree 2




	

Tree 3









	

	

Mass of willow tree (kg)




	

Mass of dried soil (kg)




	

Mass of willow tree (kg)




	

Mass of dried soil (kg)




	

Mass of willow tree (kg)




	

Mass of dried soil (kg)













	

At the start




	

2.3




	

90.6




	

2.4




	

90.5




	

2.2




	

90.6









	

5 years later




	

76.7




	

90.5




	

76.9




	

90.4




	

77.0




	

90.5














	a  Van Helmont concluded that the increase in the mass of the willow tree was due only to a gain in water. What evidence did van Helmont use to reach his conclusion?



	b  Van Helmont believed that a plant would always grow faster if it was given more water. We now know that this is not true. Give two environmental conditions which can slow down the growth of a plant, even when it has plenty of water.



	c  The fresh mass of a plant includes water. To measure plant growth accurately, scientists calculate the increase in the dry mass rather than the increase in the fresh mass of a plant. Why is finding the increase in fresh mass not a reliable way to measure plant growth?



	d  What is the mean mass of the willow trees at the start?



	e  What is the mean mass of the willow trees after 5 years?



	f   Which willow tree gained the most mass after 5 years?



	g  What is the range of mass of the willow trees after 5 years?








	50  What is the function of the flower in a plant?



	
51  Plants use glucose to make proteins for growth.




	a  Name two other uses of glucose in plants.



	b  Why do animals need proteins in their diet?



	c  Which sub-cellular structure is where proteins are made?








	52  What is the word equation for photosynthesis?



	53  Why do plants photosynthesise?



	
54  The following diagram shows a potted plant on a set of scales. The mass of the plant was measured at the start. The plant was watered and given sunlight for 30 days. The mass of the plant was measured again after this time and found to be higher. 
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	a  Where did the extra mass of the plant come from?



	b  At the start, 5 g of soil was added to the pot. Predict what the mass of the soil will be at the end.



	c  The mass of the plant was 100 g at the start. After 30 days, the mass increased to 650 g. By how many times did the mass of the plant increase?










B6.2 Leaf structure


What is the internal structure of a leaf?




	55  Name the structures A–I of the leaf shown in the diagram below.
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Tip


These questions also cover ‘How are leaves adapted for photosynthesis?’







	56  By what process do gases move through the leaf?



	57  Why do leaves have air spaces?



	58  What is the function of guard cells?



	59  Give three adaptations of leaves for efficient photosynthesis.



	60  Why is the middle layer of a leaf called spongy?



	61  A leaf has turned yellow. What is missing from the chloroplasts of its cells? 



	62  In which layer are stomata found in a leaf?



	63  A student says that a leaf with fewer stomata cannot photosynthesise as much as one that has more stomata. Explain why they are right.



	
64  A scientist wants to investigate if the width of a leaf affects the rate of photosynthesis. They investigate five different widths of leaves.




	a  Write a line of inquiry for this investigation.



	b  What is the independent variable?



	c  What is the dependent variable?



	d  Suggest two control variables.



	e  Predict the relationship between width of the leaf and rate of photosynthesis.



	f   Explain your prediction.








	65  What is the purpose of stomata in a leaf?



	66  Write the word equation for photosynthesis.



	67  What happens to the glucose that is made in photosynthesis?



	68  What happens to the oxygen that is made in photosynthesis?



	69  What is the function of roots?



	70  Why is the upper epidermis of a leaf transparent?



	71  Why do leaves have a large surface area?



	
72  The bar chart below shows the results of an investigation into different types of leaf and the number of chloroplasts found in the palisade mesophyll layer of one leaf.
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	a  Which type of leaf is most likely to have the highest rate photosynthesis?



	b  What evidence is there from the graph to support your answer to part a?



	c  A student tests if photosynthesis has taken place in the ash leaf. What do they test for?



	d  They observe that most of the leaf has turned black. Explain why a part of the leaf stayed brown.








	73  What is the function of the waxy cuticle in leaves?



	74  Which sub-cellular structure contains chlorophyll?



	75  How is energy transferred when light is absorbed by leaves?






How can we observe stomata in leaves?




	76  What are stomata?



	77  Why are stomata important for plants?



	78  What is the main function of leaves in plants?



	79  How are plant cells different from animal cells?



	80  What is the purpose of chloroplasts in plant cells?



	81  Name two organs found in plants.



	82  What is the function of a stem in a plant?



	83  How does a plant obtain water from the soil?



	84  What is photosynthesis?



	85  What are the two main reactants needed for photosynthesis to occur?



	86  Where does photosynthesis mainly occur in a plant?



	87  How does a plant use glucose produced during photosynthesis?



	88  What is the role of roots in a plant?



	89  What is the function of the cuticle on the surface of a leaf?



	90  What happens to the oxygen produced during photosynthesis?
















B7 Respiration




B7.1 Aerobic respiration


What is respiration?




	1  Write the word equation for aerobic respiration.



	2  Why is energy not written in the word equation for respiration?



	3  What are the products of aerobic respiration?



	4  What is the purpose of respiration?



	5  Which sub-cellular structure controls what enters and leaves a cell?



	6  Why do animals breathe oxygen?



	7  Which organ system is responsible for removing carbon dioxide from the body?



	8  Which organ removes waste water from the body?



	9  Give the seven life processes all living things do.



	10  Name the process by which oxygen enters the red blood cells.



	
11  Glucose comes from the digestion of carbohydrates such as starch.




	a  What is digestion?



	b  Digestion requires enzymes. What are enzymes?



	c  What is the function of carbohydrates?



	d  Which organs in the digestive system produce enzymes to digest carbohydrates?



	e  What is the reactant and the positive result for a test for starch?



	f   A student has a test tube full of starch solution. They add some enzyme and stir it. After stirring, it still tests positive for starch. However, after 30 minutes it tests negative for starch. Explain this finding.



	g  Explain how the small intestine is adapted to support the fast absorption of glucose into the bloodstream.











Where does respiration happen?




	12  A student writes the word equation for aerobic respiration as:



	glucose + carbon dioxide → energy + water + oxygen



	They have made two mistakes. State the mistakes and write the correct word equation.



	13  What is the sub-cellular structure that allows aerobic respiration to occur?



	14  Name the process which causes oxygen and glucose to move into the cell.



	15  Give the sub-cellular structures that glucose must pass through to reach the mitochondria.



	16  What are the advantages of using aerobic respiration for animal, plant and fungal cells?



	17  A student says, ‘The only reason we have lungs is to make sure our cells have enough oxygen to do aerobic respiration.’ Are they correct? Give a reason for your answer.



	
18  Bacteria do not have mitochondria because they are too small.




	a  What other sub-cellular structures do bacteria not have?



	b  Where must respiration occur in a bacterial cell?



	c  A bacterial cell can be seen using an electron micro-scope with a magnification of ×20 000. A bacterium is 0.000 001 m long. How large will its image be?













Tip


For help, see the Worked example in Topic B1.4 of your Knowledge Book.







	
19  This question is about red blood cells.




	a  What is the function of a red blood cell?



	b  Give two adaptations of red blood cells.



	c  What term do we use to describe cells that are adapted to perform a specific function?



	d  A person with sickle cell anaemia has a problem with the shape of their red blood cells that reduces their ability to carry oxygen. Why might someone with sickle cell anaemia suffer from tiredness and fatigue?













	20  Write the word equation for aerobic respiration.



	21  What is the function of mitochondria?



	22  What process causes substances to move from the blood into the cells?



	23  What is the purpose of aerobic respiration?



	24  Where does the supply of glucose for respiration come from?



	25  Which organ system transports glucose to the cells of the body?



	26  A mitochondrion is 0.0007 mm long. How long will the image be under ×3000 magnification? 






B7.2 Anaerobic respiration


What happens if the oxygen runs out?




	27  Write the word equation for anaerobic respiration in humans.



	28  Why do organisms need anaerobic respiration?



	29  What happens to our muscles when they respire anaerobically?



	30  Why do all living things need to respire?



	31  Give two advantages of using aerobic respiration instead of anaerobic respiration.



	
32  A cheetah is sprinting after an antelope.




	a  During this sprint, the cheetah does not breathe. What type of respiration will be occurring? Give a reason for your answer.



	b  Suggest why the cheetah can only sprint for a few minutes.



	c  The cheetah runs 188.5 m in 6.5 s. Calculate the speed of the cheetah in metres per second.



	d  After the cheetah finishes the sprint, it rests and breathes deeply. What type of respiration will be occurring in its muscles now? Give a reason for your answer.








	
33  Copy and compete the following sentences.




	a  Animal cells respire anaerobically because …



	b  Animal cells respire anaerobically, but …



	c  Animal cells respire anaerobically, so …








	
34  A sprinter is participating in a 200 m race. A sample of their blood is tested before the race and after the race. The pH of the blood is lower after the race than at the start of the race.




	a  What is an acid?



	b  Suggest a reason why the pH is lower after the race.



	c  What type of respiration must the sprinter have been using during the race? Give a reason for your answer.



	d  The sprinter ran the 200 m race in 24.6 s. Calculate the speed of the sprinter.











How is anaerobic respiration different in fungi?




	35  Write the word equation for anaerobic respiration in yeast.



	36  What is the function of mitochondria?



	37  What is the reactant for anaerobic respiration? 



	38  What product of anaerobic respiration is used to make wine?



	39  What product of anaerobic respiration is used to make bread dough rise?



	40  If a cell has a good supply of oxygen, which type of respiration will it use? Give a reason for your answer.



	
41  For each statement below, decide if it is:




	–  true for aerobic respiration



	–  true for anaerobic respiration in animals



	–  true for anaerobic respiration in fungi



	–  true for all



	–  false for all.






The first one is completed for you.




	a  A chemical reaction that releases energy True for all



	b  Releases a large amount of energy



	c  Can happen when oxygen is not present



	d  Happens in the nucleus



	e  Requires glucose as a reactant



	f   Produces lactic acid



	g  Produces ethanol



	h  Produces carbon dioxide



	i   Can happen for a really long time








	
42  Some people are born with a condition called mitochondrial disease. This condition means their mitochondria do not function correctly. There is currently no known treatment for mitochondrial disease.




	a  What is the function of mitochondria?



	b  Explain why someone with mitochondrial disease might suffer from constantly feeling tired.



	c  A student says, ‘If they want more energy, they should exercise. This will get more oxygen to their cells and help with aerobic respiration.’ Explain why this would not help a person with mitochondrial disease.



	d  The disease is caused by a change in the person’s DNA. Where is the the main place that DNA is stored in the cell?








	
43  Copy and complete the following sentences.




	a  Yeast cells respire anaerobically because …



	b  Yeast cells respire anaerobically, but ….



	c  Yeast cells respire anaerobically, so … 








	
44  Fermentation is an important process that is used to make alcoholic beverages.




	a  What type of organism is used in fermentation?



	b  Why will the brewer need to make sure there is a good supply of glucose?



	c  Why must the brewer make sure there is not a good supply of oxygen?








	
45  To respire aerobically, human cells need a good supply of oxygen.




	a  Name the organ system that is responsible for taking oxygen into the body.



	b  Describe the pathway the air takes from the mouth to the bloodstream.
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