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Chapter 8: Getting into genes
Name: ___________________________
	1 
	Which of the following are known to consist of one or more living cells? (one or more answers)

A algae

B bacteria

C plants

D viruses

E all of the above

F none of the above


	A, B, C
	1



	2 
	Which of the following organisms are composed of cells without a nucleus?

A animals

B bacteria
C fungi
D plants

	B
	1

	3 
	Which of the following organelles contains coding instructions for the production of enzymes that control the activities of cells?

A cell wall

B cytoplasm

C nucleus

D vacuoles


	C
	1

	4 
	Viruses reproduce by:

A dividing by mitosis

B dividing by meiosis

C making the host cells produce more viruses

D causing their host cells to divide.


	C
	1

	5 
	Which one of the following can be found in plant cells but not in animal cells?

A cell membrane

B cell wall

C cytoplasm

D mitochondria

E nucleus


	B
	1

	6 
	Which of the following controls the movement of substances into and out of the cell?

A cell membrane

B centriole

C mitochondria

D nucleus


	A
	1

	7 
	The chemical compound which contains the coded instructions for the way that cells develop is:

A amino acid

B DNA

C glucose

D HCl.


	B
	1

	8 
	Which of the following best describes the structure of DNA proposed by Watson and Crick?

A Double helix

B X and Y shaped

C Long and twisted

D Round spheres


	A
	1

	9 
	In eukaryotes, DNA is produced in the:

A cell membrane

B endoplasmic reticulum

C nucleus

D cytoplasm.

	C
	1

	10 
	When cells are about to divide, lengths of DNA shorten and coil to form:

A chromosomes

B genes

C messenger RNA

D zygotes.

	A
	1

	11 
	Which of the following triplets could not be found on a DNA molecule?

A TCG

B CAG

C CCG

D CTC


	D
	1

	12 
	A sequence of three nucleotides in a triplet provides the code for a particular amino acid. Combinations of three of the letters A, T, C, G and U are used to represent triplets in nucleic acids, e.g. CGA, TGA, UGG. Each letter represents:

A each of the different three parts of the nucleotide — one a sugar, one a phosphate and one a nitrogenous base

B each of the different nitrogenous bases that can be found in a nucleotide

C each of the different phosphates that can be found in a nucleotide

D each of the different types of sugars that can be found in a nucleotide.


	B
	1

	13 
	The process of cell division which produces the gametes in the sex organs is:

A cloning

B fertilisation

C meiosis

D mitosis.


	C
	1

	14 
	Human body cells normally contain 46 chromosomes. The number of chromosomes in the fertilised egg that forms a new zygote is:

A 23

B 46

C 92.


	B
	1

	15 
	Which one of the following statements does not apply to mitosis?

A It occurs in asexually reproducing organisms.

B There is no variation in new cells of the offspring.

C It is used in tissue culture for cloning plants.

D The process is completed with two cell divisions.


	D
	1

	16 
	The alternative forms of each gene are called:

A alleles

B gametes

C hybrids

D monohybrids.


	A
	1

	17 
	In pea plants, the gene for tall stems (T) is dominant over the gene for short stems (t). The phenotype for a pea with the gene combination Tt is:

A tall stems

B middle-sized stems

C short stems

D TT
E Tt
F tt.


	A
	1

	18 
	In humans, the gene for black hair (B) is dominant over the gene for red hair (b). The genotype of a person with red hair is:

A black hair

B brown hair

C red hair

D BB

E Bb

F bb.


	F
	1

	19 
	Which one of the following is possible if two parents with black hair produce a child with red hair?

A the mother has a homozygous dominant genotype

B the father has a homozygous dominant genotype

C both parents have the heterozygous genotype

D only the father has the allele for red hair


	C
	1

	20 
	When red-flowered snapdragons are crossed with white-flowered snapdragons, some of the offspring have pink flowers. This is an example of:

A cloning

B incomplete dominance

C karyotyping

D mutation.


	B
	1

	21 
	When a pure-bred black (BB) domestic fowl is crossed with a pure-bred white (bb) domestic fowl, the hybrid (Bb) offspring is speckled, or splashed white. When a pure-bred black domestic fowl is crossed with a speckled domestic fowl, the chance that the offspring are speckled is:

A 0%

B 25%

C 50%

D 75%

E 100%.

	C
	1

	22 
	If a woman has already given birth to four boys, the chance that she will have a girl next time is:

A zero

B one in five

C one in four

D one in two

E 100%.

	D
	1

	23 
	Which one of the following statements about mutations is not correct?

A Mutations can be caused by radiation.

B A mutation is a change in a gene or chromosome.

C All mutations are harmful.

D Mutations can occur as DNA is being copied.

E Mutations can occur by pure chance.

F Mutations can be inherited.


	C
	1

	24 
	Which of the following disorders is caused by an abnormality of human chromosome number 21?

A Down syndrome

B Fragile X syndrome
C Turner’s syndrome
D Klinefelter’s syndrome

	A
	1

	25 
	A clone is a group of cells that:

A contain genes from another species

B come from a single cell by repeated mitosis

C have no mutations

D have no DNA.

	B
	1

	26 
	A plant, animal or other type of organism with a foreign gene is known as:

A transgenomic

B transmutant

C transgenetic

D transgenic.

	D
	1

	27 
	What are viroids and prions?


	Viroids and prions are infectious agents that are even simpler than viruses. Viroids are tiny molecules of nucleic acid (RNA) that infect plants. Prions lack detectable amounts of nucleic acid, are thought to be made up of protein and are hundreds of times smaller than a virus.


	3

	28 
	Which disease are prions thought to cause?


	Bovine spongiform encephalopathy (CBSE), commonly known as mad cow disease and Creutzfeldt-Jakob disease in humans.

	1

	29 
	What is the difference between a prokaryotic cell and a eukaryotic cell? Give one example of an organism that is composed of prokaryotic cells.


	Prokaryotic cells do not have a nucleus nor other organelles held in membranes. Eukaryotic cells possess a nucleus and

other organelles held in membranes. One example required — bacteria or cyanobacteria (blue-green algae).

	3

	30 
	Karyotyping is an important process used to investigate chromosomal disorders such as Down’s syndrome.

(a) What is karyotyping?

(b) Why is it possible to carry out karyotyping only on cells that are about to divide?


	(a) The sorting of chromosomes into their matched pairs.

(b) Chromosomes are not visible until they are about to divide.


	2

	31 
	The nucleotides of a DNA molecule consist of three parts: a sugar part, a phosphate part and a nitrogenous base part. Which two of the three parts are the same in each nucleotide?


	Sugar and phosphate.

	1

	32 
	Two processes that take place in the synthesis of proteins in living things are transcription and translation. Before transcription, the DNA molecule is ‘unzipped’.

(a) Explain briefly what happens to the DNA molecule during ‘unzipping’. Use a diagram to illustrate your answer.

(b) What happens to the ‘unzipped’ DNA molecule during the transcription process?

(c) What is messenger RNA and what is its role in the synthesis of proteins?

(d) What happens to the amino acids during translation?

(e) In which part of the cell does translation take place?


	(a) The two strands of the double helix are separated, dividing the pairs of nucleotides into single nucleotides. The nucleotides are made up of a sugar, a phosphate and a nitrogenous base. Diagram should show the two strands either before or after unzipping and indicate part of double helix shape. The codes for bases are not required.
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(b) A complementary copy is made up of part of the DNA sequence from free nucleotides from within the nucleus lining up on an exposed strand.

(c) It is a complementary part of the DNA. Its role is to carry the instructions into the cytoplasm.
(d) They are linked in sequence.

(e) The cytoplasm.

	9

	33 
	Following the process of mitosis, each daughter cell contains the diploid number of chromosomes.

(a) What does the term ‘diploid number’ refer to?

(b) The diploid number of the cells of an onion is 16. What is the haploid number of onion cells?


	(a) The number of chromosomes in each body cell.
(b) 8.

	2

	34 
	A brown animal is crossed with a white one. All the offspring are brown. What does this suggest about the gene for brown colour in this organism?


	The gene for brown colour is dominant over white.
	1

	35 
	The gene for a long nose (N) is dominant over the gene for a short nose (n).

(a) What genotypes could a long-nosed person have?

(b) What genotypes could a short-nosed person have?

(c) If a long-nosed person with genotype NN marries a person who has a short nose, what types of nose could their children have? Show reasons.
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	(a) NN or Nn
(b) nn

(c) NN marries nn

All children will be heterozygous Nn and have long noses.
	3

	36 
	Some parents really want to have a baby girl. After first having a baby boy are their chances of having a baby girl increased in the second pregnancy? Explain your answer.


	The chances of having either a girl or a boy are the same at each pregnancy, therefore the family with the little boy has a 50/50 chance of the next offspring being a girl.
	1

	37 
	Explain the meaning of each of the following terms. Give an example to illustrate each answer.

(a) selective breeding

(b) a recessive allele

(c) hybrid


	(a) The selection of parents so that offspring are likely to have desirable traits. Example: Successful ‘staying’ racehorses may be deliberately bred to produce horses likely to win longer races (many examples possible).
(b) A gene that is hidden or masked by its corresponding allele. Example: The gene for short stems in pea plants is recessive to the gene for tall stems in pea plants (many examples possible).
(c) Having a combination of different alleles of the same gene. Example: A hybrid pea plant could have one gene for tallness and one for shortness.


	6

	38 
	In vinegar flies, the gene for red eye colour (R) is dominant over the gene for white eye colour (r).

(a) What colour are the eyes of a Rr fly?

(b) What are one or more possible combinations of genes for eye colour in the zygote of a white-eyed vinegar fly?

	(a) Red

(b) rr


	2

	39 
	In rats, the gene for black hair colour (B) is dominant over the gene for brown hair colour (b). Draw a Punnet square and use it to predict the fraction of each of the following types of offspring when two hybrid black-haired rats are crossed.

(a) black-haired rats

(b) hybrid-black haired rats
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	4

	40 
	Twenty-two of the matched pairs of chromosomes in humans are called autosomes. The other pair is different.

(a) What is an autosome?

(b) What name is given to each of the two different chromosomes that can make up this twenty-third pair?

(c) What combination of chromosomes makes up this twenty-third pair in:

(i) females (ii) males?

(d) Which of the two chromosomes that can make up the twenty-third pair is:

(i) smaller (ii) carries more genes?


	(a) a non-sex chromosome


(b) X and Y 

(c) (i) XX (ii) XY 

(d) (i) Y (ii) X


	6

	41 
	Name three sex-linked genetic traits that affect humans.


	Any three of the following: fragile X syndrome, haemophilia A and B, Huntington’s disease, intestinal polyposis, dwarfism, sickle-cell anaemia.

	3

	42 
	King Henry VIII had his second wife Anne Boleyn beheaded in the Tower of London in 1536, three years after she gave birth to a daughter. Although she was condemned and sentenced to death for unfaithfulness, the real reason for the execution is believed to be her failure to give birth to a boy. From a biological point of view, was Henry right in blaming Anne Boleyn for not producing a son? Explain your answer.


	No. In order to produce a son, a Y chromosome is necessary. This could only come from Henry who had X and Y

chromosomes. Perhaps Henry should have had himself beheaded! (Or similar answer).


	2

	43 
	What is a mutagen? List two examples of mutagens.


	A factor that triggers mutations in cells. Two examples from: UV radiation, X-rays, benzene, formalin, pesticides (others possible).


	2

	44 
	Explain why mutations can be helpful to a species.


	A mutation may result in a change in a characteristic such as resistance to chemicals or a change of colour, which could increase the chance of survival for the species.


	2

	45 
	The figure below is a pedigree chart showing the inheritance pattern of the disease haemophilia in the descendants of Queen Victoria.

(a) Is the disease haemophilia carried on an autosome or an X chromosome? How does the pedigree chart support your answer?

(b) What chance was there that Leopold’s son would inherit haemophilia? Explain your answer.


	(a) X chromosome. Males are affected but females are only carriers.

(b) None. Leopold's disease was carried on his X chromosome. His son received a Y chromosome from his father; the X chromosome came from his mother.


	5
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	46 
	The genetic disorder cystic fibrosis is caused by a faulty recessive gene on chromosome number 7. What are the chances of a child having the disease if:

(a) one parent has the disease and the other parent is not a sufferer or carrier of the disease

(b) neither parent has the disease but both parents are carriers of the disease

(c) neither parent suffers from the disease and one parent is a carrier?

Use a diagram or table to show how you obtained your answers.


	(a) 0%

(b) 25%

(c) 0%


	6

	47 
	Genetic testing can determine whether an embryo is a carrier of or afflicted by inherited diseases such as cystic fibrosis.

(a) Explain how such genetic testing is undertaken.

(b) What is the point of such genetic testing now and in the future?

(c) What are the risks of genetic testing?


	(a) Cells are removed from the foetus or fluid containing cells shed from the foetus are extracted; cells are analysed to determine genotype.

(b) Possible to abort foetus; in future gene therapy.

(c) Risk of miscarriage or damage to foetus.


	6

	48 
	What is a DNA chip and what is it used for?


	A DNA chip is a probe made of short fragments of selected genes. It is used to identify parts of an organism’s genetic code. 


	2

	49 
	List three problems associated with the transfer of genes from one species to another.


	Three required: Not enough known about genes jumping species barrier; could affect food chains; could interact with host genes causing unanticipated results; transferred genes could mutate and affect other species; legal problems, e.g. patenting living things (others possible).

	3

	50 
	Perform a SWOT analysis on DNA fingerprinting. 


	Answers will vary. Example response shown below.

Strengths

Weaknesses

· Find out who your father is

· Find out your genetic heritage

· Find out the victim or guilty party

· Find out evolutionary tree

· Find out if you have or don’t have the possibility of a  particular disease 

· Your father may not be your father

· You may be disappointed in your genetic heritage

· There may be some error in the findings

· DNA profile may be contaminated

· There is still lots to find out about DNA and DNA patterns

Opportunities

Threats

· Find out more about the genetic and evolutionary heritage of our species

· For more men to know who their children are

· Find out the victim or guilty party in a variety of forensic, crime and other scenes- solving lots of crimes

· Find out evolutionary tree of many life forms

· Help people to change their lifestyles or prepare for various genetic illnesses
· Fathers abandon children that are not genetically their own

· Mistakes in interpretation of DNA profiling and public disbelief in the technology

· Discrimination if it is found out that you have or have the potential to have a particular disease


	8
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