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1 a • Development – increase in complexity 

• Growth – increase in size 

• Life cycle – the sequence of growth and reproduction 

• Specialized – adapted for a purpose 

 b • Missing words: (2) tissues, (3) organs 

• Another example from plants is: e.g. phloem, leaf 

 c Any specialized plant cell, with a suitable explanation, e.g. palisade cells (near the surface of a 
green leaf) have a regular shape (tall and thin) and lots of chloroplasts, to maximize amount of 
light that can be captured for photosynthesis. 

2 a Missing words: sperm cell, egg cell, fertilization, zygote, embryo 

 b Missing word: information (also accept DNA or genes) 

 c Embryonic stem cells can develop into any type of specialized cell, such as muscle cells or nerve 
cells.  

3 a Missing words: meristem, roots/shoots, shoots/roots, stems, taller, thicker, longer 

 b • Plants that are genetically identical… are known as clones. 

• Producing plants from cuttings produces plants… that are identical to the parent. 

• Cuttings can be used to produce… clones of a plant with desirable features. 

• Producing plants from seeds produces plants… that vary, with some characteristics from each 
parent. 

 c  

Characteristic Humans Plants 

period of growth in size to adulthood / 18-20 years throughout its life 

ability to repair slight tissue 
damage 

yes yes 

ability to regrow lost limb or 
branch 

no yes 

ability to grow whole 
organism from a cutting 

no yes 

 

4 a Labels (from top to bottom): nucleus, chromosomes, cytoplasm, organelles 

 b • The number of organelles increases 

• The chromosomes are copied 

• Diagram shows 4 chromosomes identical to other daughter cells (and parent cell). 

• Number of new cells = 2 

• New cells have the same number of chromosomes as the parent cell. 
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 c Missing words: mitosis, two, identical to  

5 a • The diagrams of the cells after meiosis has taken place are all identical to the top cell (i.e. 2 
chromosomes). 

• Number of new cells = 2 

• New cells have half the number of chromosomes as the parent cell… 

 b Missing words: meiosis, four, variation 

 c Missing numbers: 23, 23 

 d  

Feature Mitosis Meiosis 

cell division for growth    

cell division for gamete production     

four new cells formed     

two new cells formed     

new cells identical to parent cell     

new cells have half the 
chromosomes of the parent cell 

    

new cells show genetic variation     

new cells genetically identical     
 

 e Missing words: mitosis, meiosis, mitosis, meiosis 

6 a Missing words: nucleus, chromosomes, genes, double helix 

 b Diagram similar to ladder diagrams on the next page (question 7c), labelled. 

7 a Missing words: 4, T, G 

 b Bases in diagram 3 labelled to match the equivalent strands in diagrams 1 and 2. 

 c Missing words: bases, two/separate, base 

8 a • amylase – a digestive enzyme 

• chlorophyll – a green pigment that absorbs light energy 

• collagen – a structural protein of ligaments, strong 

• elastin – a structural protein of skin, stretchy 

• insulin – a hormone involved in controlling blood sugar 

• keratin – a structural protein of hair and nails, hard 
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 b • amylase – salivary gland cell 

• chlorophyll – green leaf cell 

• keratin – hair cell 

 c Missing word: every 

 d   

Cell Gene coding for 
keratin  

Gene coding for 
amylase 

Gene coding for a cell 
membrane protein 

salivary gland cell    

hair cell    

heart muscle cell    

 e Missing words: on, off, on, proteins 

9 a Underlined: ‘unspecialized cells that can keep dividing’ 

 b In adult stem cells many genes are switched off, so they can develop into only a few types of 
specialized cells. 

 c They would be able to develop into any type of cell. 

 d Plants keep unspecialized cells (meristem) all through their lives. These cells can develop into any 
type of cell, and can regrow organs and even develop into whole new plants. 

10  Missing words: proteins, chains, amino acids, nucleus, cytoplasm, copy 

11 a • Examples of plant tissues: phloem, xylem 

• Examples of plant organs: flowers, leaves, roots 

• Unspecialized plant tissue: meristem 

 b Missing words: tissue, roots, hormones, meristem, clone 

 c You can produce new plants quickly and cheaply, and with exactly the features you want. 

12 a Missing word: light 

 b The bending of plant shoots towards light. 

 c (Left) The shoot grows straight up towards the light. 

(Right) the shoot bends to the right as it grows towards the light. 

 d If a plant grows towards the light it will capture more light for photosynthesis, so it may increase its 
rate of food production. 
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1 a • Development – increase in complexity 

• Growth – increase in size 

• Life cycle – the sequence of growth and reproduction 

• Specialized – adapted for a purpose 

 b • Missing words: (2) tissues, (3) organs 

• Another example from plants is: e.g. phloem, leaf 

 c Any specialized plant cell, with a suitable explanation, e.g. palisade cells (near the surface of a 
green leaf) have a regular shape (tall and thin) and lots of chloroplasts, to maximize amount of light 
that can be captured for photosynthesis. 

2 a Missing words: sperm cell, egg cell, fertilization, zygote, embryo 

 b Missing word: information (also accept DNA or genes) 

 c Embryonic stem cells can develop into any type of specialized cell, such as muscle cells or nerve 
cells.  

3 a Missing words: meristem, roots/shoots, shoots/roots, stems, taller, thicker, longer 

 b • Plants that are genetically identical… are known as clones. 

• Producing plants from cuttings produces plants… that are identical to the parent. 

• Cuttings can be used to produce… clones of a plant with desirable features. 

• Producing plants from seeds produces plants… that vary, with some characteristics from each 
parent. 

 c  

Characteristic Humans Plants 

period of growth in size to adulthood / 18-20 years throughout its life 

ability to repair slight tissue 
damage 

yes yes 

ability to regrow lost limb or 
branch 

no yes 

ability to grow whole 
organism from a cutting 

no yes 

 

4 a Labels (from top to bottom): nucleus, chromosomes, cytoplasm, organelles 

 b • The number of organelles increases 

• The chromosomes are copied 

• Diagram shows 4 chromosomes identical to other daughter cells (and parent cell). 

• Number of new cells = 2 

• New cells have the same number of chromosomes as the parent cell. 
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 c Missing words: mitosis, two, identical to   

5 a • The diagrams of the cells after meiosis has taken place are all identical to the top cell (i.e. 2 
chromosomes). 

• Number of new cells = 2 

• New cells have half the number of chromosomes as the parent cell… 

 b Missing words: meiosis, four, variation 

 c Missing numbers: 23, 23 

 d  

Feature Mitosis Meiosis 

cell division for growth    

cell division for gamete production     

four new cells formed     

two new cells formed     

new cells identical to parent cell     

new cells have half the 
chromosomes of the parent cell 

    

new cells show genetic variation     

new cells genetically identical     
 

 e Missing words: mitosis, meiosis, mitosis, meiosis 

6 a Missing words: nucleus, chromosomes, genes, double helix 

 b Diagram similar to ladder diagrams on the next page (question 7c), labelled. 

7 a Missing words: 4, T, G 

 b Bases in diagram 3 labelled to match the equivalent strands in diagrams 1 and 2. 

 c Missing words: bases, two/separate, base 

8 a • amylase – a digestive enzyme 

• chlorophyll – a green pigment that absorbs light energy 

• collagen – a structural protein of ligaments, strong 

• elastin – a structural protein of skin, stretchy 

• insulin – a hormone involved in controlling blood sugar 

• keratin – a structural protein of hair and nails, hard 
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 b • amylase – salivary gland cell 

• chlorophyll – green leaf cell 

• keratin – hair cell 

 c Missing word: every 

 d   

Cell Gene coding for 
keratin  

Gene coding for 
amylase 

Gene coding for a cell 
membrane protein 

salivary gland cell    

hair cell    

heart muscle cell    

 e Missing words: on, off, on, proteins 

9 a • A human egg cell is fertilized in a laboratory and develops into an embryo. 

• After 5 days, cells are removed from the embryo with a pipette. 

• These embryonic stem cells are grown in a dish containing nutrients. 

• The embryonic stem cells develop into different tissues and organs. These could possibly be 
used for medical treatments. 

 b • In therapeutic cloning the nucleus of a fertilized egg is replaced with a nucleus from one of the 
patient’s own cells. 

• In adult stem cells many genes are switched off so the stem cells can develop into only a few 
types of cells. 

• If adult stem cells could be ‘despecialized’ then all the genes would be switched on and they 
could develop in the same way as in embryonic stem cells. 

10 a Labels clockwise from top left:  

DNA, mRNA, nucleus, cytoplasm, ribosome, amino acids, protein 

 b 1  In the nucleus, the DNA double strand separates. 

2  A molecule of mRNA forms along the DNA strand… 

3  The small mRNA molecule passes through the pores… 

4  In the cytoplasm, a ribosome joins amino acids… 

5  The order of amino acids decides what protein is made…   

11 a • Examples of plant tissues: phloem, xylem 

• Examples of plant organs: flowers, leaves, roots 

• Unspecialized plant tissue: meristem 

 b Missing words: tissue, roots, hormones, meristem, clone 

 c You can produce new plants quickly and cheaply, and with exactly the features you want. 

12 a Missing word: light 
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 b The bending of plant shoots towards light. 

 c (Left) The shoot grows straight up towards the light. (Auxins are evenly distributed.) 

(Right) Auxins build up on the shady left side of the growing shoot. This causes the cells on the left 
side to grow faster than the cells on the right, with the effect that the shoot bends towards the right 
(the light side) as it grows. 

 d If a plant grows towards the light it will capture more light for photosynthesis, so it may increase its 
rate of food production. 
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