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[bookmark: _heading=h.s7gq9zf1ruuk][bookmark: _heading=h.gjdgxs]Parents and guardians frequently inquire about how they can support their children in preparing for their science exams. Quick quiz sheets offer an opportunity for parental involvement in the revision journey. These sheets contain crucial information essential for success in the GCSE science exams, allowing families to memorise important facts together. Additionally, personalised learning checklists are provided for each module, enabling students to track their progress effectively.

B1 Cell biology QUICK QUIZ QUESTIONS
	Spec
	QUESTION
	ANSWER
	TICK 

	Specification 4.1.1
	Describe what eukaryotic cells (plant and animal cells) have in common
	· cell membrane
· cytoplasm
· Genetic material enclosed in a nucleus
	

	
	Describe what prokaryotic cells (bacterial cells) have in common
	· Cytoplasm
· A cell membrane surrounded by a cell wall 
· The genetic material is not enclosed in a nucleus
	

	
	Plasmids are found in prokaryotic cells What are they?
	It is a single DNA loop 

There may be one or more small rings on this loop of DNA

	

	
	Name the structures inside animal cells
	• A nucleus
• Cytoplasm
• A cell membrane
• Mitochondria
• Ribosomes
	

	
	Name the structures inside plant cells
	• a nucleus
• cytoplasm
• a cell membrane
• mitochondria
• ribosomes
• chloroplasts
• a permanent vacuole filed with cell sap
• cell wall made of cellulose
	

	
	How are sperm cells designed for their job?
	Lots mitochondria in their tails to help them swim
	

	
	How are nerve cells designed for their job?
	Long for sending messages around the body
	

	
	How are muscle cells designed for their job?
	Can shorten to be able to move bones
	

	
	How are root hair cells in plants designed for their jobs?
	Large surface area so that they can absorb lots of water
Many mitochondria for active transport
	

	
	How is xylem tissue in plants designed for their jobs?
	Xylem are dead tubes able to carry water and minerals up the stems of plants
	

	
	How is phloem tissue in plants designed for their jobs?
	Phloem cells are living tubes able to carry sugar around the plant
	

	
	What does cell differentiation mean?
	Stem cells changing to form different types of specialised cells
	

	
	When do animal cells differentiate?
	At an early stage of growth
	

	
	How are plant cells different from animal cells when it comes to differentiation?
	Plant cells can differentiate throughout life
	

	
	What do we call a cell once it differentiates? 
	A specialised cell
	

	
	Why are electron microscopes better than light microscopes?
	Higher magnification and higher resolving power than a light microscope
	

	
	Why might someone study a cell using an electron microscope?
	Study cells in much finer detail, see structures inside cells
	

	
	State the equation for working out the magnification of a microscope
	Magnification = size of image ÷ size of actual object
	

	
	What is a micrometre?


	Micro is 1/1,000th of a millimetre
	

	Specification 412
	In simple terms, outline the process of mitosis
	· the cell increases the number of ribosomes and mitochondria
· The DNA replicates to form two copies of each chromosome
· One set of chromosomes is pulled to each end of the cell and the nucleus divides
· Finally the cytoplasm and cell membrane divide to form two genetically identical cells
	

	
	Why is mitosis important?
	Growth and development of multicellular organisms, repair of tissues and replacement of worn out cells
	

	
	What is a STEM cell?
	A stem cell is an undifferentiated cell which is capable of dividing many times and differentiating into a specialised cell
	

	
	Why are STEM cells from human embryos so useful?
	Can differentiate into most different types of specialised cells
	

	
	Why are STEM cells from human bone marrow so useful?
	Can form some types of specialised cells including blood cells
No ethical issues
	

	
	What is meristem tissue?
	A tissue found in plant root and shoot tips that can differentiate into any type of plant cell, throughout the life of the plant
	

	
	What types of treatments can STEM cells help with?
	Diabetes and paralysis
	

	
	What is therapeutic cloning?
	In therapeutic cloning an embryo is produced with the same genes as the patient. Stem cells from the embryo are not rejected by the patient’s body.
	

	
	What are the potential risks of STEM cells?
	Rejection, viral infection, and some people have ethical objections as it involves the destruction of human embryos 
	

	
	Why are meristem cells in plants so useful?
	Produce clones of plants quickly and economically
	

	
	Why might cloning have a significant impact in the future for rare species of plants and animals?
	Rare species can be cloned to protect from extinction
	

	
	Why might farmers want to clone plants?
	Large numbers of identical plants for farmers crops
	

	
	How do substances move into and out of cells?
	Diffusion
	

	
	What is diffusion?
	The net movement of particles from an area of higher concentration to an area of lower concentration
	

	
	How is diffusion used by our bodies?
	Cells use diffusion for oxygen and carbon dioxide in gas exchange (at the alveoli)

Waste product urea diffuses from cells into the blood plasma for excretion in the kidney
	

	
	What factors affect the rate of diffusion in organisms?
	• Difference in concentrations 
• Length of the diffusion pathway
• The surface area of the membrane
	

	
	How are single celled organisms able to diffuse?
	Large surface area to volume ratio
Diffusion is rapid enough to meet their metabolic needs.
	

	
	Why do multicellular organisms need to have specialised exchange surfaces?
	Small surface area to volume ratio
Diffusion across the surface would not be rapid enough to meet their metabolic needs.
	

	
	What is osmosis?
	Osmosis is the diffusion of water from a dilute solution to a more concentrated solution through a partially permeable membrane
	

	4.1.3
	What is active transport? Where does the energy come from to make it happen?
	Active transport moves substances from a low concentration to a high concentration solution

This requires energy from respiration
	

	
	Why is active transport in plants important?
	Active transport allows mineral ions to be absorbed into plant root hairs from very dilute solutions in the soil
	

	
	What do plants require ions for?
	Plants require nitrate ions to make proteins
	

	
	Why is active transport important in the gut?
	It also allows glucose molecules to be absorbed from lower concentrations in the gut into the blood which has a higher glucose concentration
	






B2 Organisation – QUICK QUIZ QUESTIONS
	Spec
	QUESTION
	ANSWER
	TICK 

	4.2.1
	What are the basic building blocks for all living things?
	Cells
	

	
	What is the name given to a group of cells with similar structure and function?
	A tissue
	

	
	What is the name given to a group of tissues that work together to perform specific functions?
	Organs
	

	
	What is the name of a collection of organs organised into a specific system?
	Organ systems
	

	4.2.2
	What does the digestive system do?
	Several organs work together to digest food and absorb food molecules into the blood
	

	
	What do enzymes do? What are they made from?
	Enzymes catalyse reactions in living organisms. They are made from protein.
	

	
	What do digestive enzymes do?
	Convert food into small soluble molecules that can be absorbed into the bloodstream
	

	
	Carbohydrase is an enzyme. What does it do?
	Carbohydrases break down carbohydrates to simple sugars

(Amylase is a carbohydrase which breaks down starch into sugar; you will have completed an experiment with this enzyme)

	

	
	Protease is an enzyme. What does it do?
	Proteases break down proteins to amino acids
	

	
	Lipase is an enzyme. What does it do?
	Lipases break down lipids (fats) to glycerol and fatty acids
	

	
	What are the products of digestion used for?
	The products of digestion are used to build new carbohydrates, lipids and proteins inside cells
	

	
	Where is bile made and stored in the body?
	Bile is made in the liver and stored in the gallbladder
	

	
	Why is bile alkaline?
	to neutralise hydrochloric acid from the stomach
	

	
	What does bile do?
	It emulsifies fat (mixes fat with water) to form small droplets which increases the surface area 
	

	
	What does an increase in surface area and alkaline conditions do to help the lipase enzyme?
	The alkaline conditions (optimum pH for lipase) and the large surface area both increase the rate at which fat is broken down by lipase enzymes
	

	
	What does the right ventricle do in the heart?
	Pumps blood to the lungs where gas exchange takes place
	

	
	What does the left ventricle do in the heart?
	Pumps blood around the rest of the body
	

	
	How is the natural resting heart rate controlled in the heart?
	A group of cells located in the right atrium act as a pacemaker
	

	
	What is an artificial pacemaker?
	Electrical device used to correct irregularities in the heart rate
	

	
	What are the three types of blood vessels in the body?
	• arteries
• veins
• capillaries
	

	
	What is blood?
	Blood is a tissue consisting of:
Plasma
Red blood cells
White blood cells
Platelets
	

	
	What is coronary heart disease?
	Layers of fatty material build up inside the coronary arteries, narrowing them
	

	
	How does coronary heart disease affect the body?
	This reduces the flow of blood through the coronary arteries, resulting in a lack of oxygen to heart muscle cells
	

	
	How does a surgeon treat coronary heart disease?
	Stents to keep the coronary arteries open
	

	
	What medicine might a doctor prescribe for someone with high cholesterol levels?
	Statins
	

	
	How do leaky heart valves affect the body?
	There might be backflow back into the ventricles, so less oxygenated blood reaches tissues, resulting in tiredness, and breathlessness
	

	
	How might we treat heart failure in a person?
	Heart and lungs can be transplanted
	

	
	What do artificial hearts do?
	Keep patients alive whilst waiting for a heart transplant
	

	
	What is health?
	Health is the state of physical and mental well-being
	

	
	What two categories of diseases are major causes of ill health?
	Communicable and non-communicable diseases
	

	
	What other factors might impact a person’s physical or mental health?
	diet, stress and life situations
	

	
	Name 4 ways that diseases may interact
	• Defects in the immune system mean that an individual is more likely to suffer from infectious diseases

• Viruses living in cells can be the trigger for cancers

• Immune reactions initially caused by a pathogen can trigger allergies

• Severe physical ill health can lead to mental illness
	

	
	What risk factors are likely to impact a person’s health?
	• Aspects of a person’s lifestyle

• Substances in the person’s body or environment
	

	
	Provide some examples of mechanisms that might lead to ill health
	
• Poor diet, smoking and lack of exercise increase the risk of cardiovascular disease

• Obesity is a risk factor for Type 2 diabetes

• Alcohol can cause damage to the liver and brain function

• Smoking increases the risk of lung disease and lung cancer

• Smoking and alcohol can cause harm to unborn babies

Many diseases are caused by the interaction of a number of factors
	

	
	What is a benign tumour?
	Benign tumours are growths of abnormal cells 

They do not invade other parts of the body
	

	
	What is a malignant tumour?
	Malignant tumour cells are cancerous 

They invade neighbouring tissues and spread to other areas of the body forming secondary tumours
	

	4.2.3
	Name 5 plant tissues
	• Epidermal tissues
• Palisade mesophyll
• Spongy mesophyll
• Xylem and phloem
• Meristem tissue (found at the growing tips of shoots and roots)

	

	
	What are roots, stems and leaves in a plant?

	Organs
	

	
	What do root hair cells do in plants?
	Uptake of water by osmosis, and mineral ions by active transport
	

	
	What do xylem tissues do in a plant?
	Transport water and mineral ions from the roots to the stems and leaves
	

	
	How is the xylem constructed?
	It is composed of hollow tubes, strengthened for the transport of water in the transpiration stream
	

	
	What do the stomata and guard cells do under the plant leaf?
	Control gas exchange and water loss
	

	
	What do phloem tissues do in a plant?
	Transports dissolved sugars from the leaves to the rest of the plant for immediate use or storage
	

	
	What is the movement of food molecules through a phloem tissue called?
	Translocation
	

	
	How are phloem constructed?
	Phloem is composed of tubes of elongated cells
	

	
	How does cell sap move from one phloem to the next in plants?
	Cell sap can move from one phloem cell to the next through pores in the end walls
	






B3 Infection and response – QUICK QUIZ QUESTIONS
	Spec
	QUESTION
	ANSWER
	TICK 

	4.3.1
	What are pathogens?
	Microorganisms that cause infectious disease
	

	
	Name the 4 main types of pathogen
	Viruses
Bacteria
Protists
Fungi
	

	
	How might pathogens spread?
	Direct contact
Water
Contaminated food
Droplets (from sneezes and coughs)
	

	
	Where do bacteria and viruses reproduce?
	Reproduce rapidly inside the body
	

	
	How do bacteria affect the body?
	Produce poisons (toxins) that damage tissues and make us feel ill
	

	
	How do viruses affect the body?
	Live and reproduce inside cells, causing cell damage
	

	
	What are measles? How do you know if someone has it?
	Measles is a viral disease showing symptoms of fever and a red skin rash
	

	
	Why are children vaccinated against measles?
	Measles is a serious illness that can be fatal if complications arise. Vaccination reduces the spread.
	

	
	How are measles spread?
	Inhalation of droplets from sneezes and coughs
	

	
	What are the initial signs of a HIV infection?
	HIV initially causes a flu-like illness
	

	
	What happens to someone with HIV unless controlled by antiretroviral drugs?
	The virus attacks the body’s white blood cells (in the immune system)
	

	
	What happens at the later stages of HIV?
	A body can no longer deal with other infections or cancers
	

	
	How is HIV spread?
	Sexual contact

Exchange of body fluids such as blood (drug users sharing needles)
	

	
	What is Tobacco mosaic virus?
	A widespread plant pathogen affecting many species of plants including tomatoes
	

	
	What are the signs to look for when plants have tobacco mosaic virus?
	It gives a distinctive ‘mosaic’ pattern of discolouration on the leaves which affects the growth of the plant due to lack of photosynthesis
	

	
	What is salmonella?
	Salmonella food poisoning is spread by bacteria ingested in food, or on food prepared in unhygienic conditions
	

	
	What are the symptoms of salmonella?
	Fever, abdominal cramps, vomiting and diarrhoea are caused by the bacteria and the
toxins they secrete
	

	
	How can we reduce the spread of salmonella?
	Vaccinate chickens
Good food hygiene (cooking food thoroughly, wash hands after going to the toilet, before food is prepared/eaten)
	

	
	What is Gonorrhoea? What are the symptoms?
	A thick yellow or green discharge from the vagina or penis and pain on urinating
	

	
	How might Gonorrhoea be treated?
	Easily treated with the antibiotic penicillin (until many resistant strains started to appear). Other antibiotics are now available, but rising resistance is a problem.
	

	
	How is Gonorrhoea spread?
	Gonorrhoea is spread by sexual contact
	

	
	How is the spread of Gonorrhoea controlled?
	A barrier method of contraception such as a condom
	

	
	What is rose black spot?
	Purple or black spots develop on leaves, which often turn yellow and drop early
	

	
	What does rose black spot do to a plant?
	It affects the growth of the plant as photosynthesis is reduced
	

	
	How is rose black spot spread?
	It is spread in the environment by water or wind
	

	
	How can rose black spot be treated?
	Using fungicides and/or removing and destroying the affected leaves
	

	
	What type of pathogen causes malaria?
	The pathogens that cause malaria are protists
	

	
	What are the symptoms of malaria?
	Malaria causes recurrent episodes of fever and can be fatal
	

	
	How is malaria controlled?
	Preventing the vectors, (mosquitos), from
breeding and by using mosquito nets to avoid being bitten
	

	
	Name the bodies 4 non-specific defence systems
	•• skin - acts as a barrier
•• nose - has hairs to trap pathogens
•• trachea and bronchi - mucus to trap pathogens and cilia to sweep the pathogens and mucus away from the lungs
•• stomach - contains hydrochloric acid
	

	
	What are the 3 main ways that white blood cells defend against pathogens?
	White blood cells help to defend against pathogens by:
•• phagocytosis
•• antibody production
•• antitoxin production
	

	
	What is a vaccination?
	Introducing small quantities of dead or inactive forms of a pathogen into the body to stimulate the white blood cells to produce antibodies
	

	
	What happens if the same pathogen as the vaccination re-enters the body?
	White blood cells respond quickly to produce the correct antibodies, preventing infection
	

	
	How do antibiotics such as penicillin help cure bacteria disease?
	Cure bacterial disease by killing bacteria inside the body
	

	
	Can any antibiotics be given for any bacterial infection?
	No, specific bacteria should be treated by specific antibiotics, otherwise there is a risk that resistant strains of bacteria might emerge.
	

	
	Can antibiotics be used to treat viral diseases?
	No - Antibiotics cannot kill viruses
	

	
	What do painkillers do?
	Painkillers treat the symptoms of disease but do not kill pathogens
	

	
	Why is it difficult to produce drugs to destroy viruses?
	It is difficult to develop drugs that kill viruses without also damaging the body’s tissues, because viruses invade cells.
	

	
	Traditionally drugs were extracted from plants and microorganisms Where does the heart drug digitalis come from?
	foxgloves
	

	
	Traditionally drugs were extracted from plants and microorganisms Where does aspirin originate from?
	willow
	

	
	Traditionally drugs were extracted from plants and microorganisms Where does penicillin come from?
	Penicillin was discovered by Alexander Fleming from the Penicillium mould
	

	
	Where are most new drugs synthesised nowadays?
	Most new drugs are synthesised by chemists in the pharmaceutical industry However, the starting point may still be a chemical extracted from a plant
	

	
	What must happen to all drugs before they can be released to the public?
	New medical drugs have to be tested and trialled before being used to check that they are safe and effective
	

	
	What are new drugs tested for?
	New drugs are extensively tested for toxicity, efficacy and dose
	

	
	How are preclinical drug tests performed in a lab?
	A laboratory using cells, tissues and live animals
	

	
	Clinical trials use healthy volunteers and patients 
What is the first stage of drug testing in humans?
	Very low doses of the drug are given at the start of the clinical trial, and side effects are recorded
	

	
	If the drug is found to be safe what happens next?
	Further clinical trials are carried out to find the optimum dose for the drug in patients
	

	
	What is a double blind trial?
	Some patients are given a placebo, neither the doctors nor the patients know who has been given the real drug.
	



B4 Bioenergetics – QUICK QUIZ QUESTIONS
	Spec
	QUESTION
	ANSWER
	TICK 

	4.4.1
	What is the WORD photosynthesis equation?
	[image: ]
	

	
	What is the chemical formula equation for photosynthesis?
	[image: Image result for photosynthesis equation]
	

	
	Is photosynthesis an endothermic or exothermic reaction?
	Endothermic reaction in which energy is transferred from the environment to the chloroplasts (by light)
	

	
	Name the four factors that affect the rate of photosynthesis (also known as limiting factors)
	1) Light intensity
2) Carbon dioxide concentration
3) Temperature
4) Amount of chlorophyll present in the leaf
	

	
	HIGHER ONLY
What is a limiting factor?
	A factor which will limit the rate of photosynthesis if not continually provided
	

	
	HIGHER ONLY
What is the inverse square law of light AND how does it relate to photosynthesis?
	There is an inverse relationship between distance and light intensity – as the distance increases, light intensity decreases, because the light becomes spread over a wider area, this means photosynthesis also decreases..

The light intensity is inversely proportional to the square of the distance (1/d2)

	

	
	Name the 5 things that plants use glucose for after it is produced during photosynthesis?
	• used for respiration

• converted into insoluble starch for storage

• used to produce fat or oil for storage

• used to produce cellulose, which strengthens the cell wall

• used to produce amino acids for protein synthesis
	

	
	What do plants use to produce protein?
	Nitrate ions that are absorbed from the soil
	

	4.4.2
	Where does respiration take place?
	In cells
	

	
	Is respiration an endothermic or exothermic reaction?
	An exothermic reaction which is continuously occurring in living cells
	

	
	What is the name of respiration when oxygen is present?
	Aerobic respiration
	

	
	What is the name of respiration when oxygen is NOT present?

	Anaerobic respiration
	

	
	What do organisms use energy from respiration for?
	• chemical reactions to build larger molecules
• movement
• keeping warm
	

	
	What is the word equation for aerobic respiration?
	glucose + oxygen → carbon dioxide and glucose
	

	
	What is the chemical formula equation for aerobic respiration?
	[image: Image result for aerobic respiration equation]
	

	
	What is the WORD equation for anaerobic respiration in muscles? 
	glucose → lactic acid
	

	
	Which releases greater amounts of energy?
	Aerobic respiration
	

	
	What is the WORD equation for the anaerobic respiration in plants and yeast?
	glucose → ethanol and carbon dioxide
	

	
	What is the name used to describe anaerobic respiration in plants and yeast?
	fermentation
	

	
	What industries are fermentation important in?
	In the bread and alcohol production industries
	

	
	When will the body need to increase its demand for oxygen?
	During exercise, more energy is needed for muscle contraction
	

	
	What does the body do during exercise to supply more oxygenated blood to the muscles?
	The heart rate, breathing rate and breath volume increase
	

	
	What happens if not enough oxygen is present in the muscles?
	Anaerobic respiration takes place

	

	
	What does the incomplete oxidation of glucose lead to during this type of respiration?
	A build up of lactic acid which creates an oxygen debt
	

	
	What happens to your muscles after long periods of intense activity?
	Muscles become fatigued and stop contracting efficiently
	

	
	HIGHER ONLY
What happens to the lactic acid that builds up after intense activity?
	Blood flowing through the muscles transports the lactic acid to the liver where it is converted back into glucose by oxidation
	

	
	HIGHER ONLY
What is oxygen debt?
	The amount of extra oxygen the body needs after exercise to react with the accumulated lactic acid and remove it from the cells
	

	
	What is metabolism?
	The sum of all the reactions in a cell or the body
	

	
	Name examples of metabolism in the body 
	• conversion of glucose to starch, glycogen and cellulose

• the formation of lipid molecules from a molecule of glycerol and three molecules of fatty acids

• the use of glucose and nitrate ions to form amino acids which in turn are used to synthesise proteins

• respiration

• breakdown of excess proteins to form urea for excretion
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4.4.1 Photosynthesis

4.4.1.1 Photosynthetic reaction

Content Key opportunities for
skills development

Photosynthesis is represented by the equation:

o light
carbon dioxide +water — glucose +oxygen

Students should recognise the chemical symbols:
CO,, H,0, 0, and CH,,0,.

Students should be able to describe photosynthesis as an endothermic | There are links with this
reaction in which energy is transferred from the environment to the content to Plant tissues,
chloroplasts by light. the leaf.
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