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Salters-Nuffield Advanced Biology Resources

Topic 3 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
(a)
Describe how sexual reproduction and meiosis produce variation within the human population.
(3)
………………………………………………………………………………….……………………….…

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

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

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

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

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

(b)
Name the reaction that enables a sperm to pass through the outer layers of a human ovum.

(1)
………………………………………………………………………………….……………………….…

(c)
Give two features of a sperm cell that are characteristic of a eukaryotic cell.
(2)
………………………………………………………………………………….……………………….…

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

(d)
A zygote (a fertilised egg cell) is totipotent. After about five days a hollow ball of cells forms – the blastocyst. The cells of the blastocyst are pluripotent. Explain what is meant by the terms totipotent and pluripotent.
(2)
Totipotent …………………………………………………………………….……………………….…..
………………………………………………………………………………….……………………….…

Pluripotent …………………………………………………………………….……………………….….
………………………………………………………………………………….……………………….…

(e)
Explain briefly how cells in the blastocyst can become specialised for particular functions.
(3)
………………………………………………………………………………….……………………….…

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

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

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

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

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

(Total for question 1 = 11 marks)

2
Damage to certain genes can lead to the loss of control of mitosis and the cell cycle. This may lead to cancer.

(a)
Describe briefly how you could prepare garlic root tips to show the stages of mitosis when the cells are viewed with a microscope.
(4)
………………………………………………………………………………….……………………….…

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

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

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

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

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

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

(b)
Using an eyepiece graticule the mean diameter of cells measured was found to be 3.5 eyepiece units.


A stage micrometer was used to calibrate the eyepiece graticule. 40 eyepiece graticule units measured 12 stage micrometer units each 100 µm wide.

Calculate the size of one eyepiece graticule unit.
(1)

Calculate the mean diameter of the cells in µm. 
(1)
(c)
Name the mass of abnormal cells that can be caused by the division of a single cancerous cell.
(1)
………………………………………………………………………………….……………………….…

(d)
Some cancers can be caused by spontaneous mistakes during the replication of DNA. Name the stage of the cell cycle when DNA replication takes place.
(1)
………………………………………………………………………………….……………………….…

(e)
Explain how two named environmental factors can increase the risk of cancer.
(4)
………………………………………………………………………………….……………………….…

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

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

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

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

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

(Total for question 2 = 12 marks)

3
(a)
The photograph shows an electron micrograph of cells from the pancreas.


[image: image3.jpg]




(i)
Which structure in the photograph is the mitochondrion?
(1)


A
□


B
□


C
□


D
□

(ii)
Which structure in the photograph is the nucleus?
(1)


A
□


B
□


C
□


D
□
(b)
With reference to structures in the photograph, describe the manufacture, transport and packaging of extracellular enzymes.
(5)
………………………………………………………………………………….……………………….…

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

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

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

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

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

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

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

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

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

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

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


(Total for question 3 = 7 marks)
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