Revision Questions
Genetics

1. (a) Name the four bases found in DNA. 
 (b) Name the base found in RNA which is not found in DNA 
© One strand of DNA has the base sequence ATTGC. Give the sequence of bases on the

complementary strand of DNA. 
2.The way in which DNA produces exact copies of itself is called? 
3. What is meant by Genetic Screening 
4. When isolating DNA from a plant tissue, give a reason for each of the following procedures. 
(a) adding salt to the chopped up plant material 
 (b) cooling the mixture after 15 minutes 

 (c) filtering the blended material  

(d) adding protease enzyme
(e) adding ethanol to  the filtrate 

5. Outline the steps involved in DNA profiling.
6. Give two applications of DNA profiling.

7. When a gene makes a protein, the sequence of DNA in the gene is transcribed to

        ___________. This code is carried to a ___________________, where it is translated into a sequence of amino acids.
8. What is a a nucleotide? 
9. Name the Purine and Pyramidine bases.
10. What is a codon? 
11. Name the RNA that carries the genetic code to the cytoplasm.Name  the RNA that carries amino acids to a 
ribosome.

12. In isolating DNA from a plant extract, state briefly how the following are achieved.

(a)Cell wall is ruptured. 
(b) DNAase enzymes are prevented from working

(c) Cell membranes are broken down
(d) Cell parts are separated from DNA. 
(e) The protein associated with the DNA is removed. 
13. DNA can be cut at specific base sequences using  ________________
14. A section of DNA has the base sequence GATCG. State the base sequence on the

complementary strand of RNA
15 Name the type of bonds which hold the bases adenine and thymine  together .
16. Different forms of the same _____________ are called alleles.

17. The phenotype is caused by the interaction of the ____________________ and the ________________
18.  In a species of fly, black body (B) is dominant to grey body (b).

(a) Give the genotype of a fly that is homozygous dominant.
(b) Give the genotype of a fly that is heterozygous. 
(c) State the phenotype of a fly that is homozygous recessive.
                      (d) Write down the genotypes of the gametes produced by the fly at (a) above. 
                      (e) If the flies at (a) and (b) above are crossed, what percentage of the offspring will be heterozygous? 
19. In pea plants, green seed (G) is dominant to yellow seed (g).

(a) Give the genotype of a homozygous green-seeded plant.
(b) Give the genotype of a heterozygous green-seeded plant. 
(c) State the genotype of the progeny formed by crossing the plants at (a) and (b) above.

(d) If two heterozygous plants are selfed, what percentage of the progeny would have

green seeds? 
(e) What percentage of the progeny from the cross at (d) above would be homozygous?

20. Name the sex chromosome that is common to males and females. 
21. Name the sex chromosome present in a male cell but absent from female cells

22. In humans there is an equal probability that fertilisation will produce a male or a female zygote.


This is because the sperm cells contain an ______ chromosome whereas the eggs contain an ______ chromosome. 

23. In the fruit fly, the allele for normal wings (N) is dominant to the allele for dwarf wings (n).

Two fruit flies with normal wings were crossed and 80 offspring were produced.

Some of these offspring had normal wings and some had dwarf wings.

(a) Give the genotypes of the parents of this cross.

 (b) Give the genotypes of the offspring of this cross.

 (c) How many offspring flies would be expected to have normal wings?

24. In humans, the ability to produce the skin pigment melanin is controlled by a dominant allele (N).

Lack of pigment (albinism) is controlled by the recessive allele (n). The pedigree for a family is

represented below.
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(a) State the genotypes of person 5 and person 6 
(b) What genotype could person 8 not have? 
(c) State the possible genotype(s) for person 3. 
25. In pea plants, round seed (R) is dominant to wrinkled seed (r).

(a) Give the genotype of a homozygous round-seeded plant. 
(b) Give the genotype of a heterozygous round-seeded plant. (c) State the genotypes of the progeny formed by crossing the plants at (a) and (b) above.

 (d) If two heterozygous plants are selfed, what percentage of the progeny would have

green seeds? 
(e) What percentage of the progeny from the cross at (d) above would be homozygous?

26. Name the sex chromosomes present in:

(a) a human male zygote 
(b) a human egg
27. State Mendel’s first law
28. In snapdragons, tall plant (T) is dominant over small plant (t). In addition, petal colour may bered (RR), pink (Rr) or white (rr). A tall snapdragon with red petals was crossed with a smallsnapdragon with pink petals. All of the progeny were tall plants, while half of them had redpetals and half had pink petals.

(a) State the genotypes of the parents. 
(b) State the genotypes of the gametes produced by the parent plant that had pink petals.

29. Eye colour in Drosophila is a sex-linked trait. Red eyes (R) is dominant over white eye (r).

(a) Give the genotype of a red-eyed male fly. 
(b) Give the possible genotypes of a red-eyed female fly. 
(c) If two red-eyed flies are crossed and some of the offspring are white-eyed males, state

(d) the genotype of the female parent. 
(e) State the genotypes of the gametes produced by a carrier (heterozygous) female fly.

30.  In a cross between an organism with the genotype EeFf and another with the genotype eeff,


Give the genotypes of the offspring produced:


(a) if the genes are not linked; 

(b) if the genes are linked. 
31. Name two places outside the nucleus of a cell where genes may be found

32. The gene for colour vision is located on the X chromosome. Normal vision (N) is dominant over colour blindness. A man with normal vision and a colour-blind woman have four children.

State the genotypes of the parents 
State the genotypes of their son(s) 
If their daughter has children with a colour blind man, state the possible genotypes of any of their children who may have normal vision. 

33. Name the repeating units which make up the DNA molecule. Draw and label a diagram of one of these units.

34. What is a codon?

35. According to Watson and Crick what is the shape of the DNA molecule?

36. Explain the following terms: genotype, Phenotype, Mendels First Law.

37. In Drosophila melanogaster, the allele r for white eyes is sex-linked and is recessive to the allele for normal red eye colour. Sex-linked genes are carried on the X chromosome. In fruit flies, the sex chromosomes are XX in females and XY in males. When a white-eyed female fly was crossed with a red-eyed male, all of the male  offspring had white eyes. The male and female flies of this cross were crossbred.

Use suitable symbols and simple chromosome diagrams to show the results of these 
crosses. State the genotypes and phenotypes of all the offspring.

38. In tomato plants the allele responsible for purple stem (P) is dominant to that for green stem (p) and the allele for cut leaf ( c) is dominant to the allele for potato type leaf (c). A plant with a purple stem and cut leaves was crossed with a plant with a green stem and potato type leaves. A total of 448 seeds was obtained. When the seeds were germinated four types of progeny resulted and had the following phenotypes;


110 purple stem and cut leaves


115 green stem and potato type leaves


114 purple stem and potato type leaves


109 green stem and cut leaves


What were the genotypes of the tomato plants that gave rise to these progeny?


Do the progeny of this cross illustrate the Law of Independent Assortment? Explain your answer
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90% of human DNA consists of ‘junk genes’ i.e. genes which do not code for anything. It is these non coding structures which make us unique and are used in genetic profiling.


After a violent crime genetic profiles were carried out on 
the victim’s       
saliva, the suspect’s saliva and semen found on the clothing of the 
victim. The diagram shows the results:

What conclusion could be drawn about the innocence or guilt
 of the suspect in this case? Give a reason for your answer. 

40. Given that the allele A is dominant over a and the allele B is dominant over b, draw simple chromosome diagrams to illustrate the following cases:

The genes are not linked and the organism is heterozygous for both genes.


The genes are linked, A to B and a to b, and the organism is heterozygous for both genes.


The genes are not linked and the organism is heterozygous for A and homozygous for B.


Give the genotypes of the gametes that the organism above can produce.
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The diagram shows the inheritance of hair colour in a family. The allele for dark hair (D) is dominant to the allle for fair hair (d). The circles represent females and the squares represent males.

If person 4 has fair hair what is the genotype of person 2?


State the phenotypes of both parents 1 and 2.


If person 7 has the same genotype as person 4 what is the % 
chance of the couple having a dark haired child?


State the genotypes of the gametes produced by  
persons 1 and 2.State the genotypes of the gametes 
produced.
42. Explain each of the following terms in relation to DNA.

(i) Replication 
(ii) Transcription
43. (b) As part of your practical activities you extracted DNA from a plant tissue. Answer the following questions in relation to this experiment.

(i) What plant did you use? 
(ii) It is usual to chop the tissue and place it in a blender. Suggest a reason for this.

 (iii) For how long should the blender be allowed to run? 

(iv) Washing-up liquid is normally used in this experiment. What is its function?

 (v) Sodium chloride (salt) is also used. Explain why. 

(vi) What is a protease enzyme? 
(vii) Why is a protease enzyme used in this experiment?

 (viii) The final separation of the DNA involves the use of alcohol (ethanol). Under what condition

is the alcohol used?
44.(What is meant by genetic engineering?

45. State two applications of genetic engineering, one involving a micro-organism and

one involving a plant. 
46.  Cystic fibrosis is a serious condition that affects the lungs and digestive system. The condition

results from the inheritance of a single pair of recessive alleles.
(i) Explain each of the underlined terms.

(ii) Suggest why a person with an heterozygous allele pair does not suffer from the condition.

(iii) If both parents are heterozygous what is the percentage chance that one of their children

may inherit the condition? Explain how you obtained your answer.

(iv) What is meant by genetic screening?

(v) Parents who are suspected of being carriers of disease-causing alleles may be advised to

consider a genetic test. Suggest a role for such a test after in-vitro fertilisation.

47. (i) Define the following terms as used in genetics; linkage, sex linkage.

(ii) Explain why linked genes do not assort independently.

(iii) Red-green colour blindness is a sex (X)-linked condition. Normal red-green vision results

from the possession of a dominant allele (C). In each of the following cases give the

genotypes of the mother and of the father.

1. A family in which one daughter is red-green colour blind and one daughter

has normal colour vision.

2. A family in which all the sons are red-green colour blind and all the daughters

are carriers (heterozygous). 
48. In tomato plants the allele responsible for purple stem (P) is dominant to that for green stem (p) and the

allele for cut leaf (C) is dominant to the allele for potato type leaf (c). A plant with a purple stem and cut

leaves was crossed with a plant with a green stem and potato type leaves. A total of 448 seeds was

obtained. When the seeds were germinated four types of progeny resulted and they had the following

phenotypes;

110 purple stem and cut leaves

115 green stem and potato type leaves

114 purple stem and potato type leaves

109 green stem and cut leaves

What were the genotypes of the tomato plants that gave rise to these progeny?

Do the progeny of this cross illustrate the Law of Independent Assortment?

Explain your answer.

49. (a) Copy the diagram into your answer book and then complete it to show the complementary base

pairs of the DNA molecule. Label all parts not already labelled. 
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50. The genetic code incorporated into the DNA molecule finds its expression in part in the formation

of protein. This formation requires the involvement of a number of RNA molecules. List these

RNA molecules and briefly describe the role of each of them. 
51.Read the following passage and answer the questions that follow.

Dolly, the most famous sheep in the world, was cloned in the Roslin Institute in Scotland in 1996.

When this was announced in February 1997 it caused a sensation, because until then many

scientists thought that such cloning was impossible.

Such cloning is the production of one or more animals that are genetically identical to an existing

animal. This cloning technique is based on the fact that, with the exception of the sperm and the

egg, every cell in the body contains in its DNA all of the genetic material needed to make an exact

replica of the original body. During the normal development process from embryo to fully-fledged

animal, all of the cells in the body are differentiated to perform specific physiological functions.

Before Dolly, the majority view was that such differentiated cells could not be reprogrammed to be

able to behave as fertilised eggs.

Dolly was produced by a process known as "adult DNA cloning", which produces a duplicate of an

existing animal. The technique is also known as "cell nuclear replacement". During adult DNA

cloning, the DNA is sucked out from a normal unfertilised egg cell, using a device that acts

somewhat like a miniature vacuum cleaner. DNA that has already been removed from a cell of the

adult to be copied is then inserted in place of the original DNA. Following this stage, the cell

containing the inserted DNA is implanted in the womb of an animal of the same species, and

gestation may begin.

To make Dolly, a cell was taken from the mammary tissue of a six-year-old sheep. Its DNA was

added to a sheep ovum (egg) from which the nucleus had been removed. This artificially fertilised

cell was then stimulated with an electric pulse and implanted in an ewe.

(i) What is the difference between a nucleus of an egg cell and that of a somatic (body) cell of an

animal?

(ii) Suggest an advantage of producing genetically identical animals.

(iii) Suggest a disadvantage of producing genetically identical animals.

(iv) “Every cell in the body contains in its DNA all of the genetic material needed to make an exact

replica of the original body”. Comment on this statement.

(v) What is the precise meaning of the term “implanted” in the extract above?

(vi) Suggest a purpose for stimulating the fused egg with an electric pulse.

(vii) What do you think is meant by the phrase “artificially fertilised cell”? 
52. In DNA profiling, fragments of an individual's DNA are separated by applying an electric current across a gel to 
produce a unique pattern of bands.

                        (a)  Name two applications of DNA profiling in society.

                        (b)  Name two biological samples that could be considered suitable for use  in the creation of a  DNA profile.

                        (c)  Why do two individuals, except for identical twins, produce different patterns of band in a DNA profile?

                         (d)  How are the DNA fragments created?

                         (e)  Why does applying an electric current across a gel separate the fragments?

53. (a) What is meant by variation? State two ways in which variation can be achieved in a population.                                                                         

               (b) A cross between a pea plant with purple flowers and green pods and one with white flowers and yellow pods  
produced plants which all had purple flowers and green pods. Flower colour and pod colour are not linked.

                 (i) State Mendel's law of independent assortment.

                (ii)   Show using a cross diagram how the genotypes of the offspring from the above cross were produced.

                (iii)  One of the plants from the above cross was self-fertilised. Using the punnet square technique show the genotypes of 
the offspring produced and state the ratio of the phenotypes of the offspring.       

        54     "Protein synthesis consists of both transcription and translation."

                 (i)     Where in the cell does transcription occur? Briefy describe the events which occur during transcription.

                 (ii)    Where in the cell does translation occur? Explain how translation leads to the synthesis of a protein.      

55. What is meant by the term segregation as used in genetics?

     (ii) State the products of segregation when an organism is heterozygous in respect of the dominant allele A. 
     56. (i) State the Law of Independent Assortment.

     (ii) In cattle the allele for red coat (R) is dominant to the allele for black coat (r) and the allele for straight coat (S) is dominant to the allele for curly coat (s). When a bull with a red, straight coat was mated with cows with curly, black coats it was found

that calves with four different phenotypes resulted. These four phenotypes occurred

in equal numbers.

     1. State the genotypes of the bull and of the cows.

     2. State the phenotypes of the calves.

    3. Which phenotypes of the calves suggest that independent assortment has taken

     place?

    4. Would you expect different phenotypes if the genes for coat colour and coat

    type were located on the same chromosome? Explain your answer.

   57.  Answer the following in relation to protein synthesis.

     (i) Outline the main events of transcription.

    (ii) What is a triplet? State the role of a triplet.

    (iii) Describe the role of tRNA. 
58. What is the full name for RNA?

State two differences between DNA and RNA.

59. State Mendels 2nd Law.

Flower colour in the sweet pea is due to the action of one gene. Purple flowers (P) are dominant to red flowers( p) . The flowers of the sweet pea also vary in the length of the pollen grains they produce. Long pollen (L) is dominant to round pollen (l) . A plant breeder crossed a pure-breeding purple flowered plant containing long pollen witrh a plant containing red flowers and round pollen. All the F1 plants had purple flowers and long pollen. State the genotype of the F1 plants.

The breeder went to cross one of these F1 plants with a red flowered plant with round pollen. State the numbers of each phenotype which he expected to obtain assuming independent assortment occurred.

However, the F2 generation did not produce the expected results. Only two phenotypes were produced.

Purple flower with long pollen  20

Red flower with round pollen    

On the basis of the above results the breeder assumed that the genes for flower colour and pollen shape were linked. Explain the term linkage. State the genotypes of the gametes of the F1 plants if the genes were linked as the breeder had assumed.

60. What is a mutation?

(i) Give one beneficial and one non beneficial effect of mutations.
 (ii) Certain agents may cause mutations. Give the term that describes these agents and list two examples.

(iii) What is meant by Genetic Engineering?

(iv) Give two applications. [image: image5.png]
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