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RP B1: Microscopy 
Use a light microscope to draw and label plant and animal cells
Label the part of the microscope:
[image: Image result for microscope no label]
Write a method describing how you would prepare a microscope slide and use it to draw and label onion skin cells. 
Apparatus:
	· a small piece of onion
· a knife or scalpel
· a white tile
· forceps
	· a microscope slide
· a coverslip
· a microscope
· iodine solution in a dropping bottle



Method: 















Evaluation: 
1. Compare what you drawing would look like to what the onion cell actually looks like – what parts can you not see under the microscope? 



2. What could be done if we wanted to image the onion cells in more detail or with a higher magnification?


3. Why is iodine used to prepare the slides?

Calculations:
1. A plant cell of size 100 µm is viewed through a microscope and the image produced is 10 mm in length. Calculate the magnification of the microscope.





2. A different microscope has a magnification of x2000. The image of a stomach tissue cell is observed to be 40 mm. Calculate the actual size of the stomach tissue cell. Give your answer in micrometres (µm).
3. 

RP B2: Microbiology 
Investigate the effect of antiseptics or antibiotics on bacterial growth using agar plates and measuring zones of inhibition. 
1. [image: ../../1200px-Bacterial_lawn_01.jpg]You are given a tube containing a liquid nutrient medium. The medium contains one type of bacterium. 
a) You must grow some bacteria on agar jelly in a Petri dish. 

Describe how you will prepare an uncontaminated culture of bacterium in the Petri dish. 

You should explain the reasons for each step you describe. 



















b) One drop of disinfectants A, B, C, E and E are added to the culture.  

[image: ../../Screen%20Shot%202018-03-15%20at%2015.06.53.png]The diagram shows the appearance of the Petri dish three days later.












i. There are areas on the agar jelly where no bacteria are growing. 
Why?




ii. The student concluded that disinfectant D would be the best for using around the home. 
Give one reason why the student might be correct. 




Give one reason why the student might not be correct.









RP B3: Osmosis 
Investigate the effect of a range of concentrations of salt or sugar solutions on the mass of plant tissue.
In fish and chip shops, potatoes are cut into chips several hours before the chips are cooked. The amount of water in the chips must be kept constant in this time. 
To keep the water in the chips constant, the chips are kept in salt solution. 

You are opening a chip shop. You need to know which concentration of salt solution to store your chips in. You are given the following:
	· a potato
· a cork borer
· a ruler with mm scale
 
	· a sharp knife or scalpel
· a top-pan balance (weighing scales)
· a range of salt solutions (0 - 3 M)



1. Describe an experiment to determine which salt solution is the most effective at keeping the amount of water in the chips constant. Include how you would ensure your results are valid.















2. In a separate experiment, a competing local chip shop compared the mass of potato chips before adding them to a salt solution and again an hour later. The obtained the following results:
	
	Concentration of salt solution

	
	0 M
	0.5 M
	1 M
	2 M
	3 M

	Mass of chips at start (g)
	2.6
	2.8
	2.8
	2.5
	2.6

	Mass of chips after an hour (g)
	2.7
	2.8
	2.7
	2.3
	2.1



a) In which concentration of salt solution did the chip gain mass?


b) Explain why the chip gained mass in this solution











c) According this this data, which concentration of salt solution should the chips be kept in the shop? Give a reason for your answer.
d) 

RP B4: Food tests
Use qualitative reagents to test for a range of carbohydrates, lipids and proteins. To include: Benedict’s test for sugars, iodine test for starch and Biuret reagent for protein.
[image: ../../Screen%20Shot%202018-03-15%20at%2017.49.49.png]A student set up some apparatus as shown in the diagram below. She lowered some Visking tube containing a 10% starch suspension into a boiling tube which she then filled with distilled water. Next, she placed the apparatus in a water bath at 30 °C, and after waiting for 5 minutes he added a solution of an enzyme which digests starch to the contents of the Visking tubing. He secured the tubing in place with an elastic band and started a stopwatch. 








a) Name an enzyme which digests starch.


b) [bookmark: _GoBack]Describe the test (including the expected result) the student could perform to prove that the contents of the Visking tubing contained starch at the start of the experiment.





c) Suggest why the student left the apparatus in the water bath for 5 minutes before adding the enzyme. 



Like a cell membrane, Visking tubing is semi-permeable, acting as a molecular sieve. This means that the size of a substance determines whether it can pass through or not. 
After 20 minutes the student tested the contents of the Visking tubing and the boiling tube for the presence of starch and sugar. The table below shows her findings:
	
	Starch present?
	Sugar present?

	Contents of Visking tubing
	Yes
	Yes

	Liquid surrounding Visking tubing
	No
	Yes



d) Explain the results for starch.




e) State the source of the sugar and explain why sugar is present in both the Visking tubing and the liquid surrounding it. 


The student then decided to measure the sugar concentration both inside and outside the Visking tubing.
f) Predict the relative concentrations of sugar inside and outside the Visking tubing and explain your reasoning. 
	

She then repeated the experiment at 80°C, keeping all other conditions the same. 
g) Predict his findings using the blank table below and explain your reasoning beneath.  
	
	Starch present?
	Sugar present?

	Contents of Visking tubing
	
	

	Liquid surrounding Visking tubing
	
	






RP B5: Enzymes
Investigate the effect of pH on the rate of reaction of amylase enzyme.
A student investigated the effect of pH on the activity of amylase. The student
· put 5 cm3 of starch suspension into 5 test tubes
· added a different pH solution to each tube
· added 1cm3 of amylase solution to each tube
· recorded the amylase activity after 10 minutes
What was the independent variable in this investigation? Circle the correct answer. 
A. activity of amylase
B. pH
C. time the tubes were left for
D. volume of starch suspension
[image: ] Table 1 shows the student’s results. 
	pH
	3
	4
	5
	6
	7

	Amylase activity
	0
	0
	3
	9
	11



· Plot the amylase activity against pH
· Label the axes
· Draw a line of best fit through the points


Describe what these results show. 

RP B6: Photosynthesis
Investigate the effect of light intensity on the rate of photosynthesis using an aquatic organism such as pondweed.
Plants produce food by photosynthesis. 
a) Complete the equation for photosynthesis.
carbon dioxide + _______________ (+ light energy) → glucose + ____________


Some students investigated the effect of light intensity on the rate of photosynthesis in pond weed. They used the apparatus in the diagram below. 
[image: ]
b) Write a method describing how they would use this equipment to measure the rate of photosynthesis varies with light intensity.


















c) Predict what would happen to the rate of photosynthesis as the light intensity decreases. Explain your answer.










d) Why is it important to record the temperature in this experiment?



RP C1: Making Salts
The figures below show stages towards preparing a dry sample of copper(II) sulfate crystals.
[image: M:\PRODUCT REFORM\GCSE Science Product Reform\Resources\Practical Handbook\Sample practical lessons\Science Practical images\SPH_C1.jpg]Complete the labels for the names of each piece of apparatus:1

[image: M:\PRODUCT REFORM\GCSE Science Product Reform\Resources\Practical Handbook\Sample practical lessons\Science Practical images\SPH_C2.jpg]Vdbakvda3
2
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You are provided with the following chemicals:
· 1.0M sulphuric acid
· Copper(II) oxide powder
Method:























Why must the apparatus cool completely before filtering?





What type of compound is copper (II) oxide?
______________________________________________________________________________


RP C2: Neutralisation (Titration)
Investigation to find:
1) The volume of dilute sulphuric acid needed to neutralise 25.0cm3 of sodium hydroxide
2) Find the concentration of the dilute sulphuric acid (concentration of sodium hydroxide is 0.1 mol/dm3)
 Name the equipment
[image: Image result for volumetric pipette] [image: ] [image: ] [image: ]  [image: ][image: ]


A range of different indicators could be used for this experiment. 
Complete the table showing the colour of each indicator in an acid and in an alkali
	Indicator
	acid
	neutral
	Alkali

	Methyl orange
	
	
	

	Phenolphthalein
	
	
	



Method Part 1: 
Finding the volume of dilute sulphuric acid needed to neutralise a known volume of sodium hydroxide.
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
The following results were obtained.  
Complete the table to determine the volume of sulphuric acid needed to neutralised 25.0cm3 of sodium hydroxide.
[image: ]
Part 2: determining the concentration of the sulphuric acid
Write out a balanced symbol equation for the reaction between sulphuric acid and sodium hydroxide.
____________________________________________________________________________
25.0cm3 of 0.1 mol/dm3 sodium hydroxide was used.  Calculate the number of moles of sodium hydroxide
___________________________________________________________________________
___________________________________________________________________________
How many moles of sulphuric acid are therefore needed to neutralised the sodium hydroxide?
____________________________________________________________________________
Use this and your result from the table in part 1 to determine the concentration of sulphuric acid
____________________________________________________________________________
____________________________________________________________________________
RP C3: Electrolysis
Electrolysis is carried out on two different aqueous solutions:
Solution 1: aqueous copper (II) chloride ( CuCl2(aq) )
Solution 2: aqueous sodium chloride (NaOH(aq) )
A scientific diagram for aqueous electrolysis is shown below.
[image: M:\PRODUCT REFORM\GCSE Science Product Reform\Resources\Practical Handbook\Sample practical lessons\Science Practical images\SPH_C5.jpg]
Complete the table showing the results that would be obtained from each electrode. If a gas in formed, include the gas test to be carried out to confirm the gas being produced.
	Solution
	Positive electrode – anode
	Negative electrode - cathode

	
	Observation
	Element formed
	State (solid, liquid or gas)
	Observation
	Element formed
	State (solid, liquid or gas)

	Copper (II) chloride
	
	
	
	
	
	

	Sodium chloride
	
	
	
	
	
	


If molten electrolysis of sodium chloride was carried out instead, what element would form at the cathode? ___________________________________________________
RP C4: Temperature Changes
An experiment was carried out where different volumes of dilute hydrochloric acid and aqueous sodium hydroxide both at 25°C were mixed and stirred with a thermometer. The highest temperature reached by each mixture was recorded in the table below:
	Volume of HCl (cm3)
	Volume of NaOH (cm3) 
	Temperature (oC)

	5
	45
	27.2

	10
	40
	29.4

	15
	35
	31.6

	20
	30
	33.8

	25
	25
	33.6

	30
	20
	31.8

	35
	15
	30.0

	40
	10
	28.4

	45
	5
	26.2



Use the table to plot a graph of volume of HCl on the x-axis and temperature on the y-axis
[image: https://www.advance-africa.com/images/KCSE-Past-Papers-Chemistry-2013-019.jpg]
Variables:
Independent variable: ________________________________________________
Dependent variable: _________________________________________________
Control variables: ___________________________________________________

Analysis:
Use your graph to determine:
(i) the highest temperature reached ______________________________________

(ii) the volume of acid reacting at this temperature _____________________

(iii) By drawing two trend lines, find the volume of acid at which the sodium hydroxide has been neutralised by the acid.
_____________________________________________________________
(iv) From your answer to (iii) calculate the total amount of sodium hydroxide at the point of neutralisation.
____________________________________________________________________
____________________________________________________________________

Write out a balanced equation for the reaction between sodium hydroxide and hydrochloric acid.
___________________________________________________________________________
The concentration of hydrochloric acid and sodium hydroxide are the same.  Using your balanced equation, does your result for part (iii) and part (iv) make sense? Explain your answer.
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
Why would it be better to use a digital thermometer instead of an analogue one in this experiment?
____________________________________________________________________________
____________________________________________________________________________
Why is the volume of hydrochloric acid and volume of sodium hydroxide both changed?
____________________________________________________________________________
____________________________________________________________________________

RP P1: Specific Heat Capacity 
The setup is used to find the specific heat capacity of an aluminium block.
Add labels to the diagram
12 V
3.0 A
V
A
12V

Method:















Calculate the power of the heater using the information in the diagram.
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Using energy transferred = power x time. Complete the results table.
	Time (s)
	Energy transferred (J)
	Temperature (oC)

	0
	
	0.0

	30
	
	8.0

	60
	
	16.5

	90
	
	25.0

	120
	
	33.0

	150
	
	41.0

	180
	
	50.0

	210
	
	57.5



Plot a graph of temperature against energy transferred
[image: Image result for graph paper science]Calculate the gradient and use this to determine the specific heat capacity of aluminium

RP P2: Thermal Insulators
Investigate the effectiveness of different materials as thermal insulators.
Apparatus:
· five 100 ml beakers
· five 250 ml beakers
· five thermometers
· kettle to heat water
· piece of cardboard
· scissors
· stopwatch
· insulating materials
· rubber bands.
Method:













Variables
Independent variable: ___________________________________________________________
Dependent variable: _____________________________________________________________
Control variables: ______________________________________________________________
Complete the table:
[image: ]
Is the independent variable discrete or continuous? ________________________________________
Plot a suitable graph of change in temperature against time in minutes.
[image: Image result for graph paper science]Referring to your graph, which material is the best insulator?




Referring to your graph, which material is the worst insulator?

RP P3: Resistance
Name the equipment:
[image: Image result for voltmeter]              [image: Image result for ammeter]                [image: Image result for battery cell]

 [image: Image result for crocodile clip]                       [image: Image result for connecting leads]

[image: Image result for resistors]                  [image: Image result for switch circuit]

Part 1: Investigating how the resistance of a wire depends on its length
[image: ]The following circuit is used:








Method:














The experiment was carried out and a graph of the results are plotted below:
[image: Image result for resistance and length of wire]

The resistance in not directly measured form the circuit. What equation is used to find the resistance for each length of wire?
______________________________________________________________________
What is the relationship between resistance and length? ______________________________________________________________________
It is expected that the graph would go through the origin. From the graph, we can see that this is not the case. Explain why




Part 2: Investigating resistance in series and parallel circuits
Draw circuit diagrams for 
(i) two resistors in series (include: cell, switch, ammeter, a voltmeter across both resistors) 
(ii) two resistors in parallel (include: cell, switch, ammeter next to cell, a voltmeter in parallel with both resistors)

(i) Series 							(ii) Parallel











Method:












If the resister are 5.1 Ω each. What is the total resistance of the series circuit?



Will the total resistance in the parallel circuit be larger or smaller than this value? Explain your answer
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________



RP P4: I-V Characteristics
Name the circuit symbols:
[image: Image result for circuit symbol diode][image: Image result]
The circuits below are used to test the I-V relationships for a filament bulb, a fixed resistor and a diode.
[image: ]
[image: ][image: ]




The following results were obtained:
	Potential difference (V)
	Current (A)

	
	Filament bulb
	Resistor
	Diode

	-10
	-2.4
	-2
	0

	-8
	-1.6
	-1.6
	0

	-6
	-1.1
	-1.2
	0

	-4
	-0.8
	-0.8
	0

	-2
	-0.4
	-0.4
	0

	0
	0
	0
	0

	2
	0.4
	0.4
	0.2

	4
	0.8
	0.8
	0.4

	6
	1.1
	1.2
	0.7

	8
	1.6
	1.6
	1

	10
	2.4
	2
	1.7


Plot a graph with current on the y-axis and potential difference on the x-axis for the filament bulb
[image: ]
Describe the relationship between current and potential difference.
___________________________________________________________________________
___________________________________________________________________________
Explain why the trend changes for potential differences higher than 8V
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
Plot a graph with current on the y-axis and potential difference on the x-axis for the fixed resistor
[image: ]
Describe the relationship between current and potential difference.
___________________________________________________________________________
___________________________________________________________________________






Plot a graph with current on the y-axis and potential difference on the x-axis for the diode
[image: ]
Describe the relationship between current and potential difference.
___________________________________________________________________________
___________________________________________________________________________
The current is 0A when flowing in one specific direction.  In this direction, what does this mean for the amount of resistance in the circuit?
___________________________________________________________________________
___________________________________________________________________________


RP P5: Density
To find the density, we need to know the mass and the volume.  Write out the equation linking density, mass and volume including units.
______________________________________________________________________________
______________________________________________________________________________
Method for finding the density of a liquid
You are provided with:
· unknown liquid
· measuring cylinder with cm3 precision
· top pan balance
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Method for finding the density of a regular shaped solid object
You are provided with:
· unknown regular shaped object (e.g. cube)
· ruler
· top pan balance
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Method for finding density of an irregular-shaped solid object
[image: ]You are provided with:
· unknown irregularly shaped object 
· displacement can (/Eureka can)
· measuring cylinder
· top pan balance
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
The following data was recorded using cubes made of different materials.
Complete the table by calculating the volume and density for each material. If the density of water is 1cm3, determine from the density whether each material with sink or float.
	Material
	Length (cm)
	Volume (cm3)
	Mass (g)
	Density (g/cm3)
	Sink or Float

	A
	2.5
	
	145
	
	

	B
	2.5
	
	10
	
	

	C
	2.5
	
	18
	
	

	D
	2.5
	
	21.4
	
	

	E
	2.5
	
	45.3
	
	



Use the information below to work out which type of material A, C, B, D and E are
	Type of material
	Density
	Material A, B, C,D or E?

	Aluminium
	2.9
	

	Nylon
	1.2
	

	copper
	9.3
	

	oak
	0.64
	

	PVC
	1.4
	



 Convert the densities for each material from g/cm3 to kg/m3. Show your working
A:


B:


C:


D:


E:
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