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Learning Outcome 1: Scientific Investigations

The learner will be able to act confidently on curiosity about natural phenomena, and to investigate relationships and solve problems in scientific, technological and environmental contexts.

Assessment Standard
We know this when the learner 

1.3  Evaluates data and communicates findings: Seeks patterns and trends in the data collected and generalises in terms of simple principles.
Learning Outcome 2: Constructing Science Knowledge

The learner will know and be able to interpret and apply scientific, technological and environmental knowledge.

Assessment Standards

We know this when the learner 

2.1  Recalls meaningful information: At the minimum, recalls principles, processes and models.
2.2  Categorises information: Applies multiple classifications to familiar and unfamiliar objects, events, organisms and materials.
2.3  Interprets information: Interprets information by translating line graphs into text descriptions and vice versa, by extrapolating from patterns in tables and graphs to predict how one variable will change, by identifying relationships between variables from tables and graphs of data, and by hypothesising possible relationships between variables.
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Assessment
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Questions 3 and 4

	Difficult questions:

Questions 1 and 2


Assessment Task
Investigation into pH
Table A below shows the pH values in different parts of the digestive system.

Table A

	Organ
	pH Range

	Mouth
	6.5 – 7.5

	Stomach
	2

	Small intestine
	7.5 – 8


A scientist tested 3 different enzymes to find out how they reacted in different pHs. Table B shows his data.

(Note: Rate of enzyme activity was measured in grams of product produced per minute by the enzyme i.e. g/min.)

Table B

        pH
              Rate of enzyme activity (g/min)

	
	Enzyme A
	Enzyme B
	Enzyme C

	1
	100
	0
	0

	2
	250
	0
	0

	3
	80
	0
	0

	4
	10
	10
	0

	5
	0
	60
	0

	6
	0
	180
	60

	7
	0
	260
	180

	8
	0
	20
	260

	9
	0
	0
	20

	10
	0
	0
	0


The scientist knows that the three enzymes are:

Salivary amylase – secreted by the salivary glands in the mouth.
Pancreatic proteinase – secreted by the pancreas into the small intestine.

Gastric proteinase – secreted by the stomach.
Unfortunately, the scientist cannot remember which set of data (Enzyme A, B and C) corresponds with which enzyme. Help him to solve his problem by doing the following:

1. Draw a graph showing the data in Table B.





[20]

2. From the graph, work out which enzyme is which and label it clearly on your 
graph.










  [6]

3. We talk about the stomach having a ‘pH of 2’. What does the term ‘pH’ mean? Write a paragraph to explain what the term means. Your answer should include a discussion of what acids and bases are, as well as what pH and the pH scale means.

[14]

4.
For this question, you will need to do some research on the pH values of certain common 
substances.


This table is a pH scale. Some common examples of substances at each pH are given 
muddled below the scale. Redraw the table into your workbook and insert the correct 
example next to each pH value.  






[30]
	pH
	Examples

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	

	11
	

	12
	

	13
	

	14
	


Pure water, blood




Ammonia, nonphosphate detergents
Sodium hydroxide (NaOH)



Stomach acid, hydrochloric acid, battery acid 
Urine, milk, saliva 




Tomatoes, grapes, banana

Soap






Oven cleaner
Egg white, sea water




Lemon juice
Black coffee, bread, normal rainwater

Washing soda (Na2CO3 – sodium carbonate)

Sodium bicarbonate, phosphate detergents 
Vinegar, wine, acid rain, orange juice, certain soft drinks, beer











[60 marks]

Suggested Solutions
	Question number
	Possible marks
	Solution

	1
	20
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	2
	6
	Enzyme A is gastric proteinase. ((
Enzyme B is salivary amylase. ((
Enzyme C is pancreatic proteinase. ((
Label on graph clearly.


	3
	20
	Learner paragraphs will differ, but this is a guideline answer:

pH refers to the concentration of hydrogen ions in a substance, ( which is a measure of the acidity ( or alkalinity ( of a substance. Chemically speaking, acids are substances whose individual molecules are proton donors. ( These substances release hydrogen ions (H+) when they dissolve in 
water. ( Hydrochloric acid (HCl), for example, separates into H+ and Cl-. ( Bases, on the other hand, are proton acceptors. ( They will combine with hydrogen ions in solution. ( Sodium hydroxide (NaOH) is a base. It separates into Na+ and OH- ions in water and the OH- will accept an H+ to form water. ( A neutral substance neither donates protons nor accepts them. (
Acids dissolved in water are called acidic solutions. ( Bases dissolved in water are called basic solutions or alkaline solutions. ( If the right amount of base is added to an acid, it will neutralise the acid (or one can say that the base is neutralised!). (
How does one measure whether an acid is very acidic or only mildly acidic?  Similarly with a base – how do you know if a base is mild or strong? The pH scale is used to measure acidity and alkalinity. ( The H+ concentration in a solution determines pH. ( The pH scale ranges from 0 to 14, ( with 0 being extremely acidic, ( 7 (in the middle) being neutral, ( and 14 being extremely basic. ( A change in one unit on the pH scale means a tenfold change in the concentration of H+. ( 


	4
	30
	See table in Appendix of Assessment Tools.
Add two marks for neatness of table.



Appendix of Assessment Tools 
	pH
	examples

	1
	Stomach acid (1 – 3), hydrochloric acid, battery acid 

	2
	Lemon juice

	3
	Vinegar, wine, acid rain, orange juice, certain soft drinks, beer

	4
	Tomatoes, grapes, banana

	5
	Black coffee, bread, normal rainwater

	6
	Urine (5 – 7), milk, saliva (6 – 7)

	7
	Pure water, blood

	8
	Egg white, sea water

	9
	Sodium bicarbonate, phosphate detergents

	10
	Soap

	11
	Ammonia, nonphosphate detergents

	12
	Washing soda (Na2CO3 – sodium carbonate)

	13
	Oven cleaner

	14
	Sodium hydroxide (NaOH)
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