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QUESTION ONE
You are provided with two irregularly shaped solid objects labelled Solid A and Solid B, a beam balance or electronic scale, a measuring cylinder, and water. You are required to determine the density of each solid object.
a) Determine the mass of Solid A using the balance provided. Record your reading.
 Mass of Solid A: ________________________ g. (1 mark)
b) Determine the mass of Solid B using the balance provided. Record your reading. 
Mass of Solid B: ________________________ g. (1 mark)
c) Pour some water into the measuring cylinder and record the initial volume. 
Initial volume of water: ________________________ cm3. (1 mark)
d) Carefully immerse Solid A completely in the water in the measuring cylinder. Record the new volume of water. 
Final volume with Solid A: ________________________ cm3. (1 mark)
e) Calculate the volume of Solid A. 
Volume of Solid A = Final volume with Solid A - Initial volume of water Volume of Solid A: ________________________ cm3. (1 mark)
f) Calculate the density of Solid A. (Density = Mass / Volume)                     Show your working.
____________________________________________________________________________





_____________________________________________________________________________
Density of Solid A: ________________________ g/cm3. (2 marks)
g) Remove Solid A and dry it. Add water to the measuring cylinder again if necessary to get a suitable initial volume, and record it. 
Initial volume of water (for Solid B): ____________________ cm3 (1 mark)
h) Carefully immerse Solid B completely in the water in the measuring cylinder. 
Record the new volume of water. 
Final volume with Solid B: ________________________ cm3. (1 mark)
i) Calculate the volume of Solid B. 
Volume of Solid B = Final volume with Solid B - Initial volume of water.  Volume of Solid B: ________________________ cm3. (1 mark)
j) Calculate the density of Solid B. (Density = Mass / Volume) Show your working.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Density of Solid B: ________________________ g/cm3. (2 marks)
k) Based on your calculated densities, which solid is denser?
_____________________________________________________________________________
(1 mark)
l) State the SI unit for:                                                         (i) Mass: _____________________________________________________________________           
(ii) Volume: 
___________________________________________________________________               
(iii) Density: ___________________________________________________________________ (3 marks)
m) State two safety precautions you observed during this practical.
_____________________________________________________________________________

_____________________________________________________________________________
(2 marks)
n) Name three laboratory instruments necessary for this practical.
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
(3 marks)
QUESTION TWO
QUESTION ONE

You are required to use the solutions A, B, C, D and E provided as test solutions. You will also use solution X (an indicator) to determine whether the test solutions are acidic, basic and neutral.

a)	Add about 2 cm3 of solution X to about 5 cm3 of lemon juice (acidic solution) and record the observed colour change as the characteristic colour change of the indicator in an acidic solution.

b)	Add about 2 cm3 of solution X to about 5 cm3 of wood ash solution and record the colour change as the characteristic colour change of the indicator in a basic solution.

c)	Add about 2 cm3 of solution X to 5 cm3 of each of the test solutions A to E, one at a time and record the colour change in the Table below.	(10 marks)
Table		
		
Substance:	Observation	Conclusion
Solution X plus;		
		
Lemon juice		
		
Wood ash solution		
		
Test solution A		
		
Test solution B		
		
Test solution C		
		
Test solution D		
		
Test solution E		
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Answers 
QUESTION ONE: Determining Density
For parts (a) to (j), you need to have performed the experiment and recorded your actual measurements. Here's how you should approach each step:
(a) Mass of Solid A:
· Place Solid A on the beam balance or electronic scale.
· Record the mass in grams (g).
· Example: Mass of Solid A: ____45.6____ g.
(b) Mass of Solid B:
· Place Solid B on the beam balance or electronic scale.
· Record the mass in grams (g).
· Example: Mass of Solid B: ____72.3____ g.
(c) Initial volume of water:
· Pour some water into the measuring cylinder (make sure it's enough to submerge the solids).
· Read the volume at the bottom of the meniscus (the curved surface of the water).
· Record the volume in cubic centimeters (cm³).
· Example: Initial volume of water: ____50.0____ cm³.
(d) Final volume with Solid A:
· Carefully lower Solid A into the water in the measuring cylinder until it is fully submerged.
· Read the new volume at the bottom of the meniscus.
· Record the volume in cubic centimeters (cm³).
· Example: Final volume with Solid A: ____68.2____ cm³.
(e) Volume of Solid A:
· Subtract the initial volume of water from the final volume with Solid A.
· Volume of Solid A = Final volume with Solid A - Initial volume of water
· Example: Volume of Solid A = 68.2 cm³ - 50.0 cm³ = ____18.2____ cm³.
(f) Density of Solid A:
· Use the formula: Density = Mass / Volume
· Show your working: ____Density of Solid A = 45.6 g / 18.2 cm³____ ____Density of Solid A = 2.505... g/cm³ (round to an appropriate number of decimal places)____
· Density of Solid A: ____2.51____ g/cm³.
(g) Initial volume of water (for Solid B):
· If the water level is too high from the previous measurement, pour some out and record the new initial volume.
· Read the volume at the bottom of the meniscus.
· Record the volume in cubic centimeters (cm³).
· Example: Initial volume of water (for Solid B): ____55.0____ cm³.
(h) Final volume with Solid B:
· Carefully lower Solid B into the water in the measuring cylinder until it is fully submerged.
· Read the new volume at the bottom of the meniscus.
· Record the volume in cubic centimeters (cm³).
· Example: Final volume with Solid B: ____81.5____ cm³.
(i) Volume of Solid B:
· Subtract the initial volume of water (for Solid B) from the final volume with Solid B.
· Volume of Solid B = Final volume with Solid B - Initial volume of water
· Example: Volume of Solid B = 81.5 cm³ - 55.0 cm³ = ____26.5____ cm³.
(j) Density of Solid B:
· Use the formula: Density = Mass / Volume
· Show your working: ____Density of Solid B = 72.3 g / 26.5 cm³____ ____Density of Solid B = 2.728... g/cm³ (round to an appropriate number of decimal places)____
· Density of Solid B: ____2.73____ g/cm³.
(k) Based on your calculated densities, which solid is denser?
· Compare the density of Solid A and Solid B. The one with the higher density is denser.
· Example (based on the calculated values): Solid B is denser.
(l) State the SI unit for: (i) Mass: kilogram (kg) (ii) Volume: cubic meter (m³) (iii) Density: kilogram per cubic meter (kg/m³)
(m) State two safety precautions you observed during this practical.
· Handling glassware carefully: To avoid breakage and cuts.
· Avoiding spills of water: To prevent slips and falls.
· Using the balance correctly: To ensure accurate measurements and prevent damage to the instrument.
· Drying the solids after immersion: To prevent contamination or affecting other measurements.
(n) Name three laboratory instruments necessary for this practical.
· Beam balance or electronic scale: For measuring mass.
· Measuring cylinder: For measuring the volume of water.
· Beaker (optional but useful): For holding water to pour into the measuring cylinder.
QUESTION TWO: Investigating Acids, Bases, and Neutral Solutions
For this question, you need to have performed the experiment using the indicator solution X and the test solutions. Here's how to fill in the table:
(a) Lemon juice (acidic solution):
· Observe the color change when indicator X is added to lemon juice. This will be the characteristic color of the indicator in an acidic solution.
· Example: Substance:     Observation     Conclusion 
          Lemon juice    Red           Acidic 
(b) Wood ash solution (basic solution):
· Observe the color change when indicator X is added to wood ash solution. This will be the characteristic color of the indicator in a basic solution.
· Example 
(indicator X is universal indicator): 
   Substance: Observation  Conclusion 
Wood ash solution Blue/Purple Basic 
(c) Test solutions A to E:
· For each test solution, add indicator X and record the observed color change.
· Based on the color change compared to the lemon juice and wood ash solution, conclude whether each test solution is acidic, basic, or neutral.
· Example (using universal indicator colors as a guide):
	Substance
	Observation
	Conclusion

	Lemon juice
	Red
	Acidic

	Wood ash solution
	Blue/Purple
	Basic

	Test solution A
	Yellow
	Acidic

	Test solution B
	Green
	Neutral

	Test solution C
	Orange
	Acidic

	Test solution D
	Dark Blue
	Basic

	Test solution E
	Light Green
	Neutral




Remember to replace the example readings and observations with your actual results from the experiment. 
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