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Standard Grade Biology

Inheritance Homework Booklet

	Name
	

	Teacher
	

	Homework
	Date Due
	Comment

	1 : Variation  
	
	

	2 : Monohybrid Cross
	
	

	3: Monohybrid Cross
	
	

	4: Sex Chromosomes
	
	

	5: Selective Breeding
	
	

	6: Mutation
	
	


Homework 1 – Variation
1.
(a)
The grid below shows some variable characteristics of humans.

	A

tongue rolling
	B
weight
	C

height

	D

handspan
	E

sex
	F

pulse rate

	G

blood group
	H

presence of ear lobes
	I

presence of operation scars


Use letters from the grid to answer the following.
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(i)
Identify four characteristics which show discontinuous variation.

	


(ii)
Identify one characteristic which is not influenced by genetic 
information.
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(b)
Read the following news report and answer the questions. 

“A female llama and a male camel successfully interbred to produce a baby called Rama. He looks more like a camel but has a long soft fleece. Scientists believe that he will be infertile.”
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(i)
Select a phrase from the news report which suggests that a camel and a 
llama might be members of the same species.
	


(ii)
What evidence in the news report suggests that a camel and a 
llama are different species?
	


2.
The drawing below shows a cob of corn in which some of the seeds 
are purple and some are yellow. 

A pupil counted the seeds of each colour and showed the results as a bar 
chart.
(a)
Is the variation in colour of the seeds, continuous or 
discontinuous?
Give a reason for your answer.
	

	


(b)
What percentage of the total number of seeds were yellow?

	%


3.
The distribution of heights  of 175 school pupils is shown in the 
table below.
	Height range(cm)
	148-152
	153-157
	158-162
	163-167
	168-172
	173-177
	178-182
	183-187

	Number of pupils
	1
	6
	13
	49
	52
	28
	21
	5


(b)
What percentage of the pupils had heights in the range 163-
167cm?

	


(c)
Height is an example of continuous variation.


Explain what is meant by continuous variation?
	




Homework 2:  Monohybrid Cross
1.
The diagram below shows inheritance of body colour in angelfish.




(a)
(i)
What are the two phenotypes used in this cross?

	



(ii)
Which characteristic is dominant?
	



(iii)
Calculate the simple whole number ratio of black to gold 


bodied fish in the F2 generation.

	


2.
(a)
In an investigation into the inheritance of height in pea 


plants, true- breeding tall plants were crossed with true-


breeding dwarf plants.



All the F1 plants were tall.
(i)
Using the symbols T and t for the alleles,



What were the parental genotypes?

	




What were the genotypes of the offspring?

	


(ii)
If a second generation of pea plants was produced by allowing the 
F1 generation to self-cross, what would be the expected ratio of 
phenotypes?
	


(iii)
When the F2 plants were counted, there were 720 tall plants and 
180 dwarf plants.

Explain why these results differ from the expected ratio.
	


3.
In cucumber plants, the presence of chemical giving a bitter taste 
to the cucumber is under genetic control. The bitter taste (B) is 
dominant to the non-bitter taste (b).

A plant breeder wanted to obtain a supply of plants which produced 
cucumbers which did not taste bitter.  She carried out the 
crosses shown in the table below:

	Cross
	Genotypes of parents
	Phenotype of F1 offspring

	
	
	Bitter tasting cucumbers
	Non-bitter tasting cucumbers

	1
	BB  x  BB
	
	

	2
	BB  x  bb
	
	

	3
	Bb  x  bb
	
	

	4
	
	
	(


Complete the table by:


(a)
Ticking (( ) boxes in the table above to indicate the phenotype(s) 
found in the F1 offspring for crosses 1,2 and 3.

(b)
Identifying the parental genotypes which would have to be used in 
cross 4, to obtain only plants producing cucumbers with no bitter 
taste.


(c)
Writing the genotypes in the table.


Homework 3 – Monohybrid Cross
1.
In dogs, the difference between a coat which is the same colour all 
over, and a coat which has blotches of colour, is controlled by 
different forms of the same gene.  B (dominant) causes a blotched 
coat pattern and b (recessive) 
causes the same colour all over.


(a)
What name is given to the different forms of the same gene?

	



(b)
A dog with the same coat colour all over mates with a 


blotched one. They have eight puppies, of which five have 

blotched coats and three are the same colour all over.
(i)
What are the genotypes of the parent dogs? 
	


(ii)
The predicted proportion of coat colours was equal numbers of 
each type.

Explain why the actual numbers were different. 

	


(c)
Predict the genotypes and phenotypes of the puppies which would 
be produced if both parents had the same coat colour all over. 

	


(d)
Is the variation in the dogs’ coat pattern caused by the gene, 
continuous or discontinuous?

	


2.
A plant breeding experiment was carried out over a period of three 
years using two varieties of garden pea. One variety produced tall 
plants and the other dwarf plants.

In the first year, the two varieties were grown and were cross-pollinated; the seeds were collected from the plants.

The seeds were sown the following spring and all the plants were tall.  The plants were allowed to self-pollinate and again the seeds were collected.

These seeds were sown in the spring of the third year and the numbers of tall and dwarf plants noted.

(i)
In an experimental cross like the one described above, the parental 
plants must be selected carefully.

Choose 1, 2 or 3 from the list below to complete correctly the 
sentence below (circle the correct answer).

The parental plants in the experimental cross should

1. have the same genotype
2. have the same phenotype
3. be true-breeding.
(ii)
Complete the table below to describe and predict the 
proportions of the phenotypes found in the F( generation of the 
experimental cross.

	Phenotype
	Description
	Proportion

	1
	
	

	2
	
	


(iii)
The height of the pea plant is a single characteristic controlled by 
two forms of the same gene. 


State the term used to describe the two forms of a gene.
	


3.
(a)
The ability to taste the chemical PTU is controlled by a 


single gene. People can either be tasters or non-tasters. 


The family tree below shows the inheritance of PTU tasting.

(i) What are the two phenotypes concerning PTU that are shown in the 
family tree? 

	


(ii) Which of the following couples are both probably true-breeding?


Peter and Alison  
OR
Vivien and Eddie
 OR
Marion and John
(iii)
Use the letters T for tasting and t for non-tasting to show the 
forms of the gene present in the sex cells of Rab and Audrey.


Homework 4 - Sex Chromosomes 
1.
The diagram represents stages in sexual reproduction of mammals.

(a)
Complete the diagram by writing in each box the number of 
complete chromosome sets for each cell type shown.

(b)
What general name is given to sex cells such as eggs and sperm?

	


(c)
What name is given to PROCESS Q in the diagram?

	


(d)
Which of the following statements about genes is correct?


Genes are part of:

1. 
chloroplasts 

2. chromosomes

3. centromeres

4. cytoplasm

2.
The sex of an offspring is determined by the sex chromosomes X 
and Y.

(a)
Complete each diagram below to identify the sex chromosomes 
present and the sex of the offspring 2 and 3.

(b)
What combination of X and Y chromosomes are present in human 

(i)
males and 
	




(ii)
females? 

	


3.
The diagram below shows the sex chromosomes present in the cells 
of two generations.

(a)
(i)
Complete the diagram to show the sex chromosomes of the 


gametes and  the children.
(ii)
What is the sex of the children? 

	


(iii)
What symbol may be used to represent the children’s generation?

	


(b)
For each of the following, write the word described by the phrase.


(i)
The genes that an organism contains.

	



(ii)
The cell which carries one of the two forms of a gene.

	



(iii)
Differences between organisms of the same species.

	




Homework 5 - Selective Breeding
1.
The diagram below shows how a tomato grower produced tomato 
plants with a high yield of good fruits and a strong root system.

(a)
Describe the two parent plants.
	

	


(b)
(i)
Which two F1 plants are shown being crossed to produce F2 

plants?

	



(ii)
Explain why these plants were chosen.

	


1.
(continued)

 (c )
Which two F2  plants should be used to obtain the generation of 
F3 plants similar to plant Z?

	and


(d)
What is the name given to this type of breeding programme?
	


(e)
The colour of the seeds is controlled by two different forms of the 
same gene.

What name is given to different forms of the same gene?

	


(f)
Changes in seed colour may be the result of a mutation.


Give an example of a factor which can influence the rate of 
mutation.
	


2.
The following descriptions represent examples of changes in the 

characteristics of animals and plants.

Example 1

A sample of seeds were exposed to radiation. Some seeds then had more than the normal number of chromosomes and grew into plants which gave higher yields.
Example 2

A new variety of tomato is produced by crossing suitable parent plants. The new variety has tomatoes that are yellow in colour and much smaller than normal.

Example 3

A new breed of dog is developed over many generations. It has much shorter legs than normal and is used for hunting rabbits. 

(a)
For each example state whether the change has been due to 
selective breeding or to mutation 

	1 =

	2 =

	3 =


(b)
Differences between individuals can be caused by genetic mutations.

Name a human condition caused by a chromosome mutation.

	




Homework 6 – Mutation
1.
Look at the following bar chart which shows the blood groups of a 
population.

(a)

What is the most common blood group?

	


(b)

What percentage of the population has this blood group? 

	


2.
The graph shows the chances of a woman at different ages 
giving 
birth to a Down’s syndrome baby.

(a)
What effect does increasing age have on the chances of a woman giving 
birth to a Down’s syndrome baby?

	


2.
(continued)
(b)
After what age do you think a doctor would recommend a pregnant 
woman to have this test detecting for Down’s syndrome?

	


3.
A scientist carried out a series of experiments to test the effect of 
increasing the doses of X-rays on the ability of tomato seeds to 
germinate.  Several batches of 20 tomato seeds were exposed to 
different quantities of radiation. 


The seeds were planted and the number in each batch which 
germinated was noted.
	Units of Radiation
	Number of seeds germinated

	0
	18

	10
	6

	20
	3

	30
	2

	40
	1


(a)
What conclusion can be drawn from these results?

	


(b)
At what X-ray dose would only 50% of the seeds germinate?

	


(c)
Why were batches of 20 seeds used?

	


3.
Read the following passage.

A cup of “decaff”, 
Coffea arabica is the main species of coffee producing plant. However its beans contain high levels of caffeine. Decaffeinated coffee was first made in 1905 because of worries that caffeine may be harmful. Organic solvents were used to extract the caffeine from the coffee beans. The harmful effects of the caffeine have been debatable, but the organic solvents that were left in the coffee beans certainly posed a health hazard.

Modern methods of decaffeination have led to improvements in the quality of decaffeinated coffee. However, in the long term, the increasing demand for “decaff” may be met by the use of other wild species of Coffea which contain lower levels of caffeine in their beans. They are not often cultivated because they are difficult to grow, or produce small numbers of bitter tasting beans.
Plant breeders have tried to transfer the caffeine-free trait to Coffee arabica plants but these attempts have been unsuccessful. The use of a selective breeding programme would probably take at least 20 years to produce a low caffeine plant.
The use of genetic engineering to produce caffeine-free Coffea arabica may be a more practical proposition than breeding programmes.  Collaborative work in Switzerland, Glasgow and Japan is close to isolating one of the genes involved in the making of caffeine in the coffee bean. Once this is done, it may be possible to insert another gene into the plant which prevents the production of caffeine.  Alternatively, there is a species of bacteria which can degrade caffeine very rapidly. Biologists are investigating the possibility of removing genes which control this activity from the bacteria and inserting them into Coffea arabica. Thus any caffeine produced in the beans would be promptly destroyed by the enzymes from the bacterial genes.
a)
How was decaffeinated coffee first produced?

	


b)
Why was early decaffeinated coffee harmful to health?

	


c)
Give one potential advantage to humans, and one disadvantage, of the 
wild Coffea species. 
	


(d)
From the passage, describe two possible genetic engineering 
techniques which may produce low-caffeine coffee plants.
	


(e)
Other than coffee, give an example of a characteristic in a named 
plant 
that has been improved by selective breeding. 
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