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Salters-Nuffield Advanced Biology Resources

Topic 2 Exam-style test

Instructions
· Answer all questions in the spaces provided – there may be more space than you need.
· Show your working in any calculation questions and include units in your answer where appropriate.

· You may use a scientific calculator.
· In questions marked with an asterisk (*), marks will be awarded for your ability to structure your answer logically showing how the points that you make are related or follow on from each other where appropriate.

· Some questions must be answered with a cross in a box ((). If you change your mind about an answer, put a line through the box (() and then mark your new answer with a cross.
Information

· The total mark for this paper is 30.
· The marks for each question are shown in brackets – use this as a guide as to how much time to spend on each question.

Advice

· Read each question carefully before you start to answer it.
· Try to answer every question.
· Check your answers if you have time at the end.

1
The diagram below shows a part of a molecule of mRNA.
[image: image7.jpg]



(a)
Name the parts of the diagram represented by A, B and C.
(3)

A
………………………………………………………………………………….………

B
………………………………………………………………………………….………

C
………………………………………………………………………………….………
(b)
Below are four types of bonds. Put a cross in the box to indicate which bond joins two amino acids.

A
□
Glycosidic

B
□
Ionic

C
□
Peptide

D
□
Disulfide
(1)
(d)
Name the type of reaction that occurs when two amino acids join. 
(1)
………………………………………………………………………………….……………………….…

(Total for question 1 = 5 marks)
2
Graph A shows the results of a student’s study on the effect of increasing enzyme concentration on the initial rate of reaction.
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Graph A

Graph B shows the experimental data from which one of the initial rates was calculated.
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Graph B
(a)
(i)
Analyse the data in graph B in order to decide which of the points A–D it was used to plot. Show your working.
(3)


Graph B was used to plot point …………………



Working


(ii)
Analyse graph A to explain the change in the initial rate of the reaction as enzyme concentration increases.
(4)
………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

(b)
Enzymes are proteins and are synthesised on ribosomes. The instructions for this synthesis are in the form of the genetic code, in which codons determine the amino acid sequence in the protein. The code is both non-overlapping and degenerate. The diagram shows a short section of this code and the chain of amino acids that is coded for.
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Explain the meaning of the terms codon, degenerate and non-overlapping with reference to the diagram shown.
(6)
………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

(Total for question 2 = 13 marks)
3
Thalassaemia is an inherited condition of the blood. The allele for thalassaemia is recessive. People with one copy of the allele are healthy and will not know that they are carriers unless they have a blood test to detect the condition.

People with two copies of the allele have thalassaemia, and will suffer from extreme anaemia. They require frequent blood transfusions and medication if they are survive to adulthood.

The family tree below shows the incidence of thalassaemia in one family.
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(a)
Neither A nor B has thalassaemia. Give the genotype of A.
(1)
………………………………………………………………………………….……………………….…

(b)
State the probability that G is a carrier of thalassaemia. 
(1)
………………………………………………………………………………….……………………….…

(c)
F is pregnant. F and her partner show no symptoms of thalassaemia. State the highest possible risk of their child having thalassaemia. Explain your answer. 
(2)
………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

(d)
The genotype of the fetus could be determined by pre-natal genetic screening. Explain why some people choose not to use pre-natal genetic screening, even though there is a high risk of their child inheriting thalassaemia.
(3)
………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

(Total for question 3 = 7 marks)
4
The diagram below shows part of a cell surface membrane.
[image: image6.emf]
(a)
Name the molecule labelled B. 
(1)
………………………………………………………………………………….……………………….…

(b)
In an experiment to investigate the structure of cell membranes, the phospholipid molecules from the surface membrane of a known number of red blood cells were carefully floated on the surface of water.

(i)
Describe how you would expect the phospholipid molecules to be arranged on the surface of the water. 
(2)
………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…


(ii)
Explain why you might expect the phospholipid molecules to cover an area approximately twice that of the total surface area of the red cells.
(2)
………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

………………………………………………………………………………….……………………….…

(Total for question 4 = 5 marks)
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