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QUESTION ONE (20 Marks)
You are provided with:
a) Two (2) 250 ml beakers labelled 'Hot Water' and 'Cold Water'.
b) Hot water (already heated).
c) Cold water (at room temperature).
d) Potassium permanganate crystals (or dark food colouring).
e) A small spoon or spatula.
f) A stopwatch or timer.
Procedure:
a) Carefully fill the beaker labelled 'Cold Water' with cold water (approximately 200 ml). Gently place one small crystal of potassium permanganate at the bottom of the beaker without stirring. Observe the initial appearance and what happens immediately. (2 marks)
___________________________________________________________________________________________
___________________________________________________________________________________________
b) Carefully fill the beaker labelled 'Hot Water' with hot water (approximately 200 ml). Gently place one small crystal of potassium permanganate at the bottom of the beaker without stirring. Observe the initial appearance and what happens immediately. (2 marks)
___________________________________________________________________________________________
__________________________________________________________________________________________
c) Continue observing both beakers for 5 minutes. Record your observations in the table below, noting the extent of colour spread at different times and how quickly the colour spreads in each. (6 marks)
	Time (minutes)
	Observation in Cold Water beaker
	Observation in Hot Water beaker

	Initial
	
	

	1 minute
	
	

	3 minutes
	
	

	5 minutes
	
	


d) Based on your observations in (c), which beaker shows a faster rate of diffusion? Explain why, relating your answer to particle theory and temperature. (2 marks) 
Faster rate in:
 ______________________________.
Explanation: 
___________________________________________________________________________________________
__________________________________________________________________________________________

e) Besides temperature, name two other factors that can affect the rate of diffusion. (2 marks)                                             (i) _________________________________________________________________________                                                         
(ii) _________________________________________________________________________
f) State two safety precautions you took during this practical, considering the materials used. (3 marks)                          (i) _________________________________________________________________________                                                 (ii) _________________________________________________________________________                                                  (iii) _________________________________________________________________________
g) Name three laboratory instruments necessary for this practical. (3 marks)                                                                           (i) _________________________________________________________________________                                                                       (ii) _________________________________________________________________________                                                                                                  (iii) _________________________________________________________________________
QUESTION TWO (10 Marks)
You are provided with:
a) Two (2) unlabeled curved mirrors (Mirror X and Mirror Y).
b) A small illuminated object (e.g., a lit candle or a small LED light source).
c) A white screen (e.g., a piece of cardboard).
d) A ruler.
Procedure:
a) By observing the reflection of your face or a distant object, identify the type of each mirror. 
(i) Mirror X : _________________________ (1 mark) 
(ii) Mirror Y: _________________________ (1 mark)
b) Using Mirror X , place the illuminated object at a distance from the mirror where a clear, sharp image can be formed on the white screen. (Ensure the object is beyond the focal point). Describe the characteristics of the image formed on the screen. (3 marks) 
i. Nature of image: ______________________________________________________________. 
ii. Size of image: ________________________________________________________________.
iii. Orientation of image : __________________________________________________________.

c) Now, use Mirror Y. Place the illuminated object at a distance of about 10 cm from the mirror. Observe the image formed directly in the mirror. Describe the characteristics of the image observed. (3 marks) 
Nature of image: ____________________________________________________________________. 
Size of image: _____________________________________________________________________. 
Orientation of image: _______________________________________________________________.
d) State one common everyday application for each type of mirror. 
(i) Application of Mirror X:
 ____________________________________________________________________________________ (1 mark) 
(ii) Application of Mirror Y:
 ____________________________________________________________________________________ (1 mark)
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