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Answer all questions.

1. A student set up the following experiment to show how diffusion of digested foods occurs
in the small intestine. The Vlsklng tubing contained starch and a solution of glucose with a
concentration of 100g/dm?®. This was placed in a beaker containing distilled water at 20°C
and left for 2 hours.

7= glass rod

/]

Visking tubing

glucose
solution
threads tightly and starch
tied at the
two ends \ — distilled water

——— beaker

(@) (i) Explain what is expected to happen to the starch and the glucose in the Visking
tubing during the experiment. [4]

(i) Describe two chemical tests the student should carry out on the contents of the
beaker to confirm your answer to (a)(i) and state the expected results. [4]
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(b) Explain how each of the following changes would affect the diffusion process in this

experiment.
(i) Carbohydrase is added to the contents of the Visking tubing. [2]
(i) The investigation is carried out at 35°C. 2]

(i) The experiment is carried out with a solution of glucose of 100g/dm?®
concentration replacing the distilled water in the beaker. [2]

Examiner
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2. Sodium oxide is formed when sodium burns in oxygen.

(@) Use the Periodic Table on page 20 to describe the structure of the oxygen atom.

(b) During the production of sodium oxide the Na* and O?~ ions are formed.

(i) Give the electronic structures of the ions.

(i)  Sodium reacts violently with water to form a strong alkali.
State the name of the alkali formed in this reaction.

(c) Small amounts of sodium peroxide, Na,O,, are also formed when sodium burns.

Calculate the relative formula mass (M,) of sodium peroxide.

A, :Na=23,4.:0=16

[2]

(1]

[2]
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3.

Describe how the elements are arranged in the Periodic Table and explain, with examples,
how their properties relate to their position. [6 QER]
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4. In the UK there are now a range of companies that will offer to install solar panels to homes.

Adverts like the one below are becoming quite common.

Sunny Sun Panels

You can save an average of £50 each month on your fuel bill!

When the Sun’s radiation hits your solar panels it is converted into electrical energy. This energy
travels to a device called an inverter, which converts it into usable household electricity. With
over 1500 hours of sunshine per year what could be better!

Your own Sunny Sun panel system fully installed for £3800! What a price!
Add battery storage at only £2900 — you can use your solar electricity whenever you like.

Get your money back in 10 years!

Designed to work alongside your existing electricity supplier or as part of a new combined home
solar system, battery storage will make it much easier to save on your electricity bills by utilising
more of the electricity generated by your solar panels. This system will satisfy all your home
electrical needs.

The excess power from your solar panels charges your battery during the day. The battery then
supplies electricity to your home during the night and on cloudy days. This maximises your
electricity savings and makes your house free from electricity from the National Grid.

Examiner
only
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(@)

(b)

In January 2018 a householder invested in the Sunny Sun panel system and battery
storage.

(i) Use the equation

installation costs
annual savings

payback time =

and the information provided to determine whether the claim ‘get your money back

in 10 years’ is true.

(i) State three reasons why payback time might be more than expected.

In 2018 the mean household electricity consumption for the UK was 4420 kWh per year.

An independent energy expert assessed the system and found they absorb a mean power

of 14 000W of sunlight and converted this to electrical power with an efficiency of 23 %.

Sunny Sun claim that their panel system can satisfy the electrical needs of the average

home in the UK.
Use this information together with information in the advert and the equation
units produced (kWh) = power (kW) X time (h)

to determine if the Sunny Sun claim is valid.

(3]

[4]
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(c) One of the largest solar power plants proposed in the UK is being developed in Kent. o

This solar power plant is capable of generating a maximum of 3.5 X 108kWh per year.
At present the UK generates 5.3 x 10"9kWh of electricity per year.

Use the information provided to:

(i) Calculate how many homes this solar power plant could supply with electricity
assuming that the mean household electricity consumption is 4420 kWh per year.

[2]

number of NOMEeS = ..o,

(i)  Calculate how many solar power plants of this size would be required to supply
the UK electrical energy demand. [2]

number of plants = ...

14
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10

Pancreatitis is a disease that causes inflammation of the pancreas and can result in a very
low rate of enzyme production and secretion into the small intestine. Enzymes can be given

to patients as a treatment for this disease. The enzymes are taken as a slow-release capsule
which is not affected by acid.

(@) State the function of an enzyme.

(1]
(b) Suggest a reason why the enzyme is not given to the patient as a liquid. [2]
(c) The activity of enzymes A, B, and C at different pH levels are shown below.
100 A B (03
9
2
=
3]
<
o)
S
>
N
c
i
Explain whether enzymes A, B, or C are suitable for use in treating a patient with
pancreatitis. [4]
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(d) Enzymes are also used in the manufacture of biological washing powders. Biological
washing powders contain proteases, carbohydrases and lipases.

(i) Suggest why washing powders need these three types of enzymes to remove
food stains from clothes. [1]

(i) Explain why washing at 80 °C using biological washing powders would not be
recommended for removing food stains. [4]
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6. A student was investigating how current changes with voltage for various components. o

She used the following circuit to investigate a lamp.

® )

O

She followed the method below.

1. Connect the circuit as shown in the diagram.

2. Set the variable resistor to give the lowest voltage and record the readings on the
voltmeter and ammeter.

3. Alter the variable resistor to increase the voltage by 0.5V.

4. Record the new readings on the voltmeter and ammeter.

5. Repeat steps 3 and 4.

(@) Some of the results are shown below.

Voltage (V) Current (A)

0.0 0.00

25 0.65

3.5 0.90

4.5 1.16

5.0 1.20

5.5 1.26

6.5 1.36

8.0 1.46
(i) State the independent variable in this experiment. 1]
(i) State the dependent variable in this experiment. 1]
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(iii)  Plot the results on the grid below and draw a suitable line. [4] o
<
c
o
5
(@]
0%
0
Voltage (V)
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(iv)  Use your graph in (a)(iii) and the following equation o

voltage = current X resistance

to calculate the resistance of the lamp when the voltage is 7.2 V. [3]

resistanCe = ..o, Q

(v) Explain whether the resistance of the lamp is constant throughout the experiment.

[3]
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(b) The investigation was repeated with a resistor and then a diode.
The graphs of the results are shown below.

Current Current |

> \oltage > Voltage

Use the graphs to compare the variation in resistance for these components. [4]

END OF PAPER
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