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2
Answer all the questions.

In order to make well informed decisions, accurate and reliable scientific data is essential.
The following organisations all need to gather scientific data.
(a) Draw straight lines to link each agency with the kind of information it gathers.

One has been done for you.

agency information it gathers

checking numbers of fish in rivers

Forensic Science Service

finger print data

Environment Agency

evidence from car crash tests

Food Standards Agency

contaminants in food

Thatcham

shortage of hospital beds

[3]
(b) Describe one example of the role of a person who works in the Forensic Science Service.

[Total: 4]
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Microscopes are used to collect information.

(a) Look at the picture of a microscope.

eyepiece lens

hole in stage
clips on stage

lamp

Explain what each part does.

(i) ClDS ON STAGE rvvveereeeeeereeeeeeeeeeeeeeee oo eeeee e eee e ee s s ees e eeeee e eeeeeeeeeeee [1]
() TBIMD oo [1]
(i) NOIE I STAYE vvvvvoerveeeoeeeeeeeeeeeeeeeee oo ee s eeee s ee s eeee s eeess s senes e [1]
(V) BYBPIECE IBNS ...oorveeoeeeeeeeeeeeee oo eeee e ee e eese e eeeen e [1]

(b) Soil samples can be studied using a microscope.

Look at the images of two soil samples, A and B.
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[Total: 6]
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Jane is a forensic scientist.
She uses both an electron microscope and a light microscope in her work.

(a) Look at this diagram of a simple atom.

(1]

(i) Puta around a particle, in the atom, that is used in an electron microscope to
produce images.

(ii) Name this particle.
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(b) Look at the image of a pollen grain seen through a light microscope.

The pollen grain is 0.05 mm in diameter.
(i) Measure the diameter of the image of the pollen grain with your ruler.

diameter = ..o mm [1]
(i) Calculate the magnification of the image of the grain.

Show your working.

magnification = X ... [2]
(c) Jane uses both a light microscope and an electron microscope in her work.

Describe two differences between a light microscope and an electron microscope.

[Total: 7]
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4 Davina is a farmer. She wants to know whether her soil is acidic or alkaline.

She carries out a test on the soil using a chemical that changes colour (indicator).

(@) (i) Name a chemical (indicator) that she can use.

..................................................................................................................................... (1]
(i) State the colour she would see if the soil was acidic.

..................................................................................................................................... (1]
(iii) State the colour she would see if the soil was alkaline.

..................................................................................................................................... [1]
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(b) Davina knows that acidity and alkalinity are measured using a pH scale.

The table shows the pH ranges in which different crops grow best.

pH of soil
4 Qi B AR 8 9
|  wheat 5
] rape ]
) rye o
3 barley i

Choose from the crops in the table to answer the questions.

Each crop may be used once, more than once or not at all.

(i) Which crop grows over the widest pH range?

.......................................................... [1]
(i) Which crop has the narrowest pH range in which it will grow?

.......................................................... [1]
(iii) Which crop can grow in the most alkaline soil?

.......................................................... [1]
(iv) How many of the crops can grow in a neutral soil?

.......................................................... [1]
(v) Which crop can grow in the most acidic soil?

.......................................................... [1]

[Total: 8]
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5 Jason works in a laboratory.

He uses this standard procedure to separate food colourings in a hard sweet.

stage 1 Dissolve the sweet in distilled water.

stage 2 | Place drops of reference food colourings on chromatography paper.

stage 3 | Place a drop of the dissolved sweet on the chromatography paper.

stage 4 | Place the paper in a tank of solvent so that the drops of colourings are above the surface
of the solvent.

stage 5 | Cover the tank.

stage 6 | Leave until the solvent has soaked nearly up to the top of the paper.

stage 7 | Remove the paper and dry the chromatogram.

Choose from the following statements to help you answer the questions

(a)

(b)

(c)

(d)

(e)

e to stop the solvent evaporating off the paper

* to see what food colourings were in the sweet

e to get maximum separation of the food colourings
e to see into the tank

« food colourings only separate when dissolved

*  so the food colourings did not go into the solvent.

Why did Jason dissolve the sweet in water?

Why did Jason leave the paper until the solvent had soaked nearly up to the top of the
paper?

[Total: 5]
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Data can be collected using a variety of instruments and measuring equipment.

Describe one advantage and one limitation of using the following instruments or methods.
Do not include cost.

You must not give the same advantage or limitation more than once.

(a) light microscope

= T0 V7= 0] ¢= Vo [ SR PPP ST PPPPP
HMITATION e
............................................................................................................................................. [2]
(b) electron microscope
= T0 LY=L o] t= Vo [P OPEE PP PP RO PTRPPRRR
HMITATION e,
............................................................................................................................................. [2]
(c) chromatography
=0 1Y 7= 1 = o =R TRR
T g1 ] ¢= 11 To] o [P
............................................................................................................................................. [2]
[Total: 6]

END OF QUESTION PAPER
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