www.xtrapapers.com

OCR* F

RECOGNISING ACHIEVEMENT

GENERAL CERTIFICATE OF SECONDARY EDUCATION

TWENTY FIRST CENTURY SCIENCE A218/01
ADDITIONAL SCIENCE A

Unit 4: Ideas in Context
(Foundation Tier)

Candidates answer on the question paper ThurSday 4 June 2009
A calculator may be used for this paper Morning

OCR Supplied Materials:

5 ettt Duration: 45 minutes

Other Materials Required:

e Pencil
T rwereminm IO ORI
- PN =2 .l = o i i

Candidate Candidate
Forename Surname
Centre Number Candidate Number

MODIFIED LANGUAGE

INSTRUCTIONS TO CANDIDATES

Write your name clearly in capital letters, your Centre Number and Candidate Number in the boxes above.
Use black ink. Pencil may be used for graphs and diagrams only.

Read each question carefully and make sure that you know what you have to do before starting your answer.
Answer all the questions.

Do not write in the bar codes.

Write your answer to each question in the space provided, however additional paper may be used if
necessary.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each question or part question.

The total number of marks for this paper is 40.

A list of physics equations is printed on page two.

The Periodic Table is printed on the back page.
Where you see this icon you will be awarded a mark for the quality of written communication in
your answer.

o This document consists of 12 pages. Any blank pages are indicated.

© OCR 2009 [K/103/3777] OCR is an exempt Charity
DC (AC) OML90474 11878 Turn over



2
TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships

Explaining Motion

distance travelled

speed = -
time taken

momentum = mass x velocity

change of momentum = resultant force x time for which it acts
work done by a force = force x distance moved by the force
change in energy = work done

change in GPE = weight x vertical height difference

kinetic energy = % x mass x [velocity]?

Electric Circuits

resistance = voltage
current

Yool

VS NS

energy transferred = power x time

power = potential difference x current

efficiency = energy usefully transferred » 100%
total energy supplied

The Wave Model of Radiation

wave speed = frequency x wavelength
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Answer all the questions.

This question is based on the article ‘Acids in the body’.
1 (a) The article talks about how excess acid can cause problems in the body.

Give two examples, taken from the article, of problems that acids cause in the body.

............................................................................................................................................ [1]
(b) Look at the results of the student’s investigation.
(i) What happens to the rate of the reaction when the concentration changes?
.................................................................................................................................... [1]
(i) Why is it important to measure the temperature when the experiment is carried out?
.................................................................................................................................... [1]

(iii) Why is it important that the volume of acid is kept the same when the experiment is
carried out?

.................................................................................................................................... [11]
(c) Eve carries out an experiment to investigate how carbonates react with acid.
She adds some solid calcium carbonate to some acid in a beaker.
(i) Eve uses a pH meter to measure the pH of the acid at the start of the reaction.
It has a pH of 3.
What will happen to the pH of the acid as it is neutralised by the calcium carbonate?
.................................................................................................................................... [11]
(ii) What else could Eve use to measure pH other than a pH meter?
.................................................................................................................................... [1]
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(iii) Eve writes a word and a symbol equation for the reaction.
Complete the equations by filling in the boxes.

calcium + hydrochlorlc —> calcium chloride + + cgrb_on
carbonate acid dioxide
CaCO,; + 2HCI - CaCl, + H,O +
[2]
(iv) Eve notices that bubbles form around the calcium carbonate.
Why do bubbles form?
.................................................................................................................................... [1]
(d) Eve sees this hazard symbol on the container for the acid.
— é
W W
m— AR
(i) What does this symbol mean?
.................................................................................................................................... [1]
(ii) What precautions should Eve take when handling an acid?
.................................................................................................................................... [1]

(e) Calcium carbonate and sodium hydrogencarbonate are both used in medicines.

Sodium hydrogencarbonate works much better than calcium carbonate at neutralising acids
in the blood.

Explain why.

[Total: 13]
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This question is based on the article ‘Help for patients with kidney failure’.
2 (a) A healthy kidney balances water levels. This process is affected by alcohol.

Name two other factors, from the article, that affect this process in healthy kidneys.

LRSI
P2 PSRRI
[2]
(b) Drinking alcohol causes the body to produce a greater volume of urine.
The urine is more dilute than normal.
What effect does drinking alcohol have on the level of water in the body?
............................................................................................................................................ [1]
(c) (i) Small molecules, such as water, are filtered out of the blood plasma by the kidneys.
Name two other substances that kidneys filter out of the blood plasma.
1 PRSPPI
2 [2]
(ii) Explain why red blood cells are not filtered out of the blood.
.................................................................................................................................... [1]
(iii) Why is sugar not normally found in the urine produced by healthy kidneys?
.................................................................................................................................... [1]
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(d) During dialysis, urea passes out of the blood into the dialysis fluid by diffusion.

(i) Explain why urea diffuses out of the blood into the dialysis fluid.
In your answer you should write about
* what happens during diffusion

e the concentration of urea.

One mark will be for writing in sentences with correct spelling, punctuation and
grammatr.

(e) Look at the figures given in the section ‘Some more facts about dialysis’.

Calculate the maximum number of hours spent by a patient using the dialysis machine
each week.

Show your calculations.

................................ hours per week [2]

[Total: 14]
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This question is based on the article ‘A time-line of scientific discoveries about light’.

3 (a) In 1690 Christiaan Huygens described light as a wave.
The diagram shows the side view of a wave.

On the diagram, label the

(i) amplitude

(ii) wavelength.

[2]

(b) Isaac Newton showed that white light is made of many colours by refracting it through a prism.
Blue light is refracted more than red light.

(i) The diagram shows refraction through a prism.
Label the diagram to show where these colours are on the screen.

white
light

screen
]

(ii) What happens to the waves that makes them change direction as they enter the glass
prism?
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(c) Newton and Huygens disagreed about whether light is made of particles or waves.

Which of the following could only be explained by thinking about light as a wave?
Put a around the correct answer.

interference reflection refraction energy transfer

]

(d) 240 years after Newton, Albert Einstein used the idea that all types of electromagnetic
radiation could be packets of energy.

(i) What is the modern name for a packet of energy?

................................................................ [1]
(ii) What feature is the same for all types of electromagnetic radiation?
.................................................................................................................................... [1]
(iii) Light is one type of electromagnetic radiation.
Write down the names of two other types.
T s
2SRRI
[2]
(e) In 1817, Thomas Young showed that light is a transverse wave.
Describe the differences between a transverse wave and a longitudinal wave.
Your answer should include
* alabelled diagram of each type of wave
* the differences between them.
............................................................................................................................................ [3]
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(f) In 1865, James Clerk Maxwell said that light is an electromagnetic wave.

State two ways in which electromagnetic waves are different from sound waves.

[Total: 13]
END OF QUESTION PAPER

© OCR 2009



www.xtrapapers.com

11

PLEASE DO NOT WRITE ON THIS PAGE

OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations, is given to all schools that receive assessment material and is freely available to download from our public
website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1PB.
OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a
department of the University of Cambridge.

© OCR 2009



www.xtrapapers.com

12

©§09



