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Unit 1. Assessment programme and procedure 
 

Objectives  

After you have completed this unit you should be able to:  

 Distinguish between the roles classroom educators, subject/learning area heads and 

principals play in the moderation process 

 Know what the moderation process entails and what documents should be made 

available to moderators in order for them to execute their task properly 

 Know, understand and  apply sound criteria in moderating assessment instruments, 

processes and results 

 design, use and evaluate rubrics used in judging the interpretation of assessment 

evidence 

 Record and report moderation results in ways that promote transparency and 

accountability 

 Make recommendations regarding ways in which moderation results can be used to 

improve assessment processes, instruments and results. 

 

Activity (Assessment 
process and procedure) 
 

Resources 
CAPS document 
Participants manual 

Method 
Group work 
Presentations by 
selected groups 
Discussion 

 

Complete the checklist below: 

 Yes No 

Do you monitor learner progress by means of continuous assessment?   

Does assessment evidence result in changes to your teaching methods?   

Do you use special diagnostic assessment instruments?   

Do you make special provisions for those with special needs or barriers 

to learning and development?  

  

How many formal examinations do you have per year?   

Are formal assessments supplemented with class tests?   

Do you give learners assignments/projects to do?    

Does your school have an assessment policy?   

Does your school have an assessment plan?   

Are teachers provided with an annual assessment schedule?   

Are learners provided with an annual assessment timetable?   
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Are parents provided with copies of assessment timetables?   

Do learners know the assessment processes and procedures?    

Do you provide learners with assessment criteria beforehand?   

Do you regularly inform parents of assessment results?   

Do you address weaknesses identified during assessments? 

Are learners allowed to appeal against assessment results? 

  

Do you give parents feedback on diagnostic assessment?   

Do you have a safe place to keep assessment instruments?   

Do you enter marks on mark sheets or something similar to these?   

Do you issue reports every term?   

  

Based on the checklist you just completed, do you think that the assessment processes and 

procedures in you school have integrity? If not, in what sense are they inadequate and to what 

extent could these inadequacies affect learner performance? What do you think you could do 

to improve said processes and procedures? 

Unit 2. Weighting of content areas 
 

Objectives 

After you have completed this unit you should be able to:  

 Understand the primary purpose of weighting of mathematics content areas 

 

According to the policy document CAPS “the weighting of mathematics content areas serves 

two primary purposes: firstly the weighting gives guidance on the amount of time needed to 

address adequately the content within each content area; secondly the weighting gives 

guidance on the spread of content in the examination (especially end of the year summative 

assessment)”. Refer to the CAPS document and answer the questions that follow.  
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Activity 

1. How many content areas do we have in Grade 8 and 9 maths? 

2. Which content area(s) will be covered in the 2nd term? 

3. Complete the table by indicating the spread of content in the examination for grade 

8 and 9. (CAPS page 11) 

Weighting of content areas 

Content area Grade 8 Grade 9 

   

   

   

   

   

   

 100 % 100 % 
 

 

Unit 3. Assessment cycle framework 
 

Good assessment follows an intentional and reflective process of design, implementation, 
evaluation, and revision. The Assessment Cycle relies on four simple but dynamic words to 
represent this process: Plan-Do-Check-Act. 

The following graphic shows how the Assessment Cycle is built on these four distinct but 
interrelated actions. Results at one stage guide activity at the following stage.  

 

 

 

Curriculum key strategy
"Assessment cycle"

1. What you want 
learners to learn?

6. Provide 
feedback forward

5. Design suitable 
marking criteria

4. Choose 
assessment task

3. How can these 
be shown?

2. Specific aims 
and skills
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Activity 

Attach the dynamic words (plan, do, check, act) to each of the assessment cycle stage. 

NB. Some stages might involve more one dynamic words.  

 

Moderation should ensure that the quality and standards of the internal assessment as 

contemplated in the CAPS have been met. Moderation of school based assessment should 

focus on moderation of the assessment instruments and moderation of learner evidence of 

performance and system compliance. Critique the following learners’ scripts and 

provide positive feedback to the learner. Identify possible misconceptions and slips 

(scripts are on page 8) 

 

QUESTION 1 

1.1 Determine with reasons, the sizes of angles x  and y  in each diagram below.  

 1.1.1 

                                        (4) 

 1.1.2 

 (4) 
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1.2 Study the sketch below and prove that  EFO ≡GHO, with reasons.            

 (4) 

1.3 

 

 

 

 

 

 

 

Given, ΔPQR /// ΔMNO. Find the lengths of unknown sides, x  and y . 

                                                                  

 

(5) 

 

1.1.1 𝑥 = 36° (𝐴𝐵 = 𝐵𝐶; 𝑏𝑎𝑠𝑒 ∠𝑠 𝑜𝑓 𝑖𝑠𝑜𝑐𝑒𝑙𝑒𝑠 ∆) 

𝑦 = 90° − 𝑥 (𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑟𝑦 ∠𝑠) 

𝑦 = 90° − 36° 

𝑦 = 54° 

 

1.1.2 𝑥 = 𝐵̂1(𝐴𝐵 = 𝐴𝐶; 𝑏𝑎𝑠𝑒 ∠𝑠 𝑜𝑓 𝑖𝑠𝑜𝑐𝑒𝑙𝑒𝑠 ∆) 
2𝑥 + 80° = 180° (∠𝑠 𝑜𝑛 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒) 
∴ 𝑥 = 50°   
 

𝑥 = 𝑦 + 25° (𝑒𝑥𝑡 ∠ 𝑜𝑓 𝑎 ∆) 
𝑦 = 50° − 25° 
𝑦 = 25° 

 

1.2 𝐼𝑛 ∆𝐸𝐹𝑂 𝑎𝑛𝑑 ∆𝐺𝐻𝑂 
𝑂𝐹 = 𝑂𝐻 (𝑔𝑖𝑣𝑒𝑛) 
𝑂̂1 = 𝑂̂2 (𝑣𝑒𝑟𝑡 𝑜𝑝𝑝 ∠𝑠) 
𝐹𝐸̂𝐺 = 𝐸𝐺𝐻 𝑜𝑟 𝐸𝐹̂𝐻 = 𝐹𝐻̂𝐺 (𝑎𝑙𝑡 ∠ =; 𝐸𝐹 ∥ 𝐻𝐺) 

∴ ∆𝐸𝐹𝑂 ≡ ∆𝐺𝐻𝑂  
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Learner 1  Learner 2 
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Activity (Moderation, marking, analysis learner responses and feedback) 

1. Look at the questions and see if they need to be moderated (Questions are on 

page 10) 

Moderation involves checking 

 the appropriateness of the language used in questions 

 a sensible mark allocation  

 error free memoranda 

 the marks and total tallying  

 the appropriate assigning of cognitive levels 

 the correct weighting of cognitive levels  

 

The more practice one gets in moderating assessments, the easier it is to give 

learners questions of different cognitive levels and to show learners the steps 

in an answer that have marks allocated to them.  This, in turn, should improve 

learners’ results. 

2. Complete the Table below  

Q# Knowledge Routine 
Procedures  

Complex 
procedure 

Problem solving  

1.1     

1.2     

2.1     

2.2     

2.3     

3.     

4.     

5.1     

5.2     

5.3     

Total     

%     
 

3. Policy document suggested the following weighting (see table below) regarding the 

cognitive level. Comment on the quality and validity of the test 

Knowledge Routine 
Procedures  

Complex 
procedure 

Problem solving  

    

≈25% ≈45% ≈20% ≈10% 

 

4. Use the revised marking guideline and grade the following learners scripts (scripts are 

on page 12-15). After you have marked the scripts, transfer the marks to the assessment 

grid and workout the totals and averages (assessment grid is on page 16). 
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 Geometry test Grade  9  

1. A fishpond is built in a rectangular garden across one corner. The two shorter 
walls of the pond against the garden wall are 3m and 5,5m. The owner decides 
to decorate the third side with a tiled border. 

 

 1.1 Draw a diagram to show the measurements of the pond.  

 1.2 How many metres of tile border will the owner have to buy?  

   

2. Consider a diagram below and answer the questions that follow 

 
 

 

 2.1 What kind of quadrilateral is PQRS? Give a reason for your answer  

 2.2 Name one other property of this shape  

 2.3 PQ = 4d + 10 cm and QR = 2d + 4 cm. If the perimeter of PQRS is 316 
cm, calculate the length of each side of the quadrilateral. 

 

   

3. Calculate the values of x and y in this diagram. Give reasons for your answers. 

 

 

   

4. Below are 2 similar triangles. Calculate the values of a, b, c and d. 

 

 

5. LMNO is a quadrilateral with LM = LO and diagonals that intersect at S such that  
MS = SO. 
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 5.1 Prove that ∆𝐺𝑀𝑆 ≡ ∆𝐺𝑂𝑆  

 5.2 𝑀𝐺𝑆 = 𝑂𝐺𝑆  

 5.3 Prove that ∆𝐺𝑀𝑁 ≡ ∆𝐺𝑂𝑁  

 

 Memorandum Alternative 
solutions 

1. 

 
 

Using Pythagoras’ Theorem: (3)2 + (5,5)2
 = 9 + 30,25 = 39,25 

He will need to buy:   √39,25 = 6,26 

He will have to buy:  7 m tiles  

 
 
 
 
 
 

   

2.1 Parallelogram; 2 pairs of opposite sides∥ OR 2 pairs opposite 
sides equal 

 

2.2 One of:  2 pairs of opposite sides || / 2 pairs opposite sides 
equal (whatever not used above) / Diagonals bisect each other/ 
opposite angles are equal 

 

2.3 2(4𝑑 + 10) + 2(2𝑑 + 4) = 316 
∴ 2(6𝑑 + 14) = 316 
∴ 12𝑑 + 28 = 316 
∴ 12𝑑 = 288 
∴ 𝑑 = 24 
The size of the quad measure:  
4(24) + 10 = 106 𝑐𝑚 and 
2(24) + 4 = 52 𝑐𝑚 

 

   

3. 
𝑥 = 57° (𝑎𝑑𝑗 ∠𝑠 𝑜𝑛 𝑎 𝑠𝑡𝑟 𝑙𝑖𝑛𝑒) (2 ×

1

2
) 

𝑁𝑆̂𝐻 = 57°(∠𝑠 𝑜𝑝𝑝 𝑒𝑞𝑢𝑎𝑙 𝑠𝑖𝑑𝑒𝑠) 
𝑦 = 28,5° (𝑒𝑥𝑡 ∠ ∆; ∠𝑠 𝑜𝑝𝑝 𝑒𝑞𝑢𝑎𝑙 𝑠𝑖𝑑𝑒𝑠) 
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4. 𝑎 = 75° 
𝑏 = 75° 
𝑐 = 73° 
𝑑 = 7 𝑢𝑛𝑖𝑡𝑠 

 

   

5.1 RTP: ∆𝐺𝑀𝑆 ≡ ∆𝐺𝑂𝑆 
𝐺𝑀 = 𝐺𝑂 (given) 

𝑀𝑆 = 𝑂𝑆 (given)  
𝐺𝑆 is common 

∴ ∆𝐺𝑀𝑆 ≡ ∆𝐺𝑂𝑆 (SSS) 

 

5.2 𝑀𝐺𝑆 = 𝑂𝐺𝑆 (congruent ∆𝑠)  

5.3 RTP: ∆𝐺𝑀𝑁 ≡ ∆𝐺𝑂𝑁 
𝐺𝑀 = 𝐺𝑂 (𝑔𝑖𝑣𝑒𝑛) 
𝑀𝐺𝑆 = 𝑂𝐺𝑆 (𝑝𝑟𝑜𝑣𝑒𝑑) 
𝐺𝑁 𝑖𝑠 𝑐𝑜𝑚𝑚𝑜𝑛 
∴ ∆𝐺𝑀𝑁 ≡ ∆𝐺𝑂𝑁 (SAS) 

 

   

 

 Learner 1 solution Teachers comments 

1.  

 
 
(5,5)2 − (3)2 
= 30,25 − 9 

= 21,25 

= √21,25 

= 4,61 
=5 m tiles  

 
 
 
 
 
 

   

2.1 Rhombus; 2 pairs of opposite sides are parallel  

2.2 2 pairs of opposite sides are parallel  

2.3 2(4𝑑 + 10) + 2(2𝑑 + 4) = 316 
∴ 2(6𝑑 + 14) = 316 
∴ 12𝑑 + 28 = 316 
∴ 12𝑑 = 288 
∴ 𝑑 = 24 

 

   

3. 𝑥 = 57° (∠𝑠 𝑜𝑛 𝑎 𝑠𝑡𝑟 𝑙𝑖𝑛𝑒) 
𝑁𝑆̂𝐻 = 57° (𝑏𝑎𝑠𝑒 ∠𝑠 𝑜𝑓 𝑖𝑠𝑜𝑐𝑒𝑙𝑒𝑠 ∆) 
𝑦 = 28,5° (𝑒𝑥𝑡 ∠ ∆) 

 

4. 𝑎 = 75° 
𝑏 = 75° 
𝑐 = 73° 
𝑑 = 7  
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5.1 RTP: ∆𝐺𝑀𝑆 ≡ ∆𝐺𝑂𝑆 
𝐺𝑀 = 𝐺𝑂 (given) 
𝑀𝑆 = 𝑂𝑆 (given)  

𝐺𝑆 is common 
∴ ∆𝐺𝑀𝑆 ≡ ∆𝐺𝑂𝑆  

 

5.2 𝑀𝐺𝑆 = 𝑂𝐺𝑆 (proved)  

5.3 RTP: ∆𝐺𝑀𝑁 ≡ ∆𝐺𝑂𝑁 
𝐺𝑀 = 𝐺𝑂 (𝑔𝑖𝑣𝑒𝑛) 
𝑀𝐺𝑆 = 𝑂𝐺𝑆 (𝑝𝑟𝑜𝑣𝑒𝑑) 
𝐺𝑁 𝑖𝑠 𝑐𝑜𝑚𝑚𝑜𝑛 
∴ ∆𝐺𝑀𝑁 ≡ ∆𝐺𝑂𝑁 (SAS) 

 

   

 

 Learner 2 solution Comments 

1.  
 

 
 
(5,5)2 + (3)2 
= 30,25 + 9 

= 39,25 

= √39,25 

= 6,26 

= 7𝑚 𝑡𝑖𝑙𝑒𝑠  

 
 
 
 
 
 

   

2.1 paralelogrammee; 2 pairs of oposite sides are paralel 
and equal 

 

2.2 2 pairs of opposite sides are parallel  

2.3 𝑙𝑒𝑛𝑔𝑡ℎ = 102 𝑐𝑚 
𝑏𝑟𝑒𝑎𝑑𝑡ℎ = 52 𝑐𝑚 

 

   

3. 𝑥 = 57°  
𝑁𝑆̂𝐻 = 57° 
𝑦 = 28,5° 

 

4. 𝑎 = 75° 
𝑏 = 75° 
𝑐 = 73° 
𝑑 = 7°  

 

   

5.1 RTP: ∆𝐺𝑀𝑆 ≡ ∆𝐺𝑂𝑆 
𝐺𝑀 = 𝐺𝑂  
𝑀𝑆 = 𝑂𝑆  
𝐺𝑆 is common 
∴ ∆𝐺𝑀𝑆 ≡ ∆𝐺𝑂𝑆  

 

5.2 𝑀𝐺𝑆 = 𝑂𝐺𝑆 (proved)  
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5.3 RTP: ∆𝐺𝑀𝑁 ≡ ∆𝐺𝑂𝑁 
𝐺𝑀 = 𝐺𝑂 
𝑀𝐺𝑆 = 𝑂𝐺𝑆 
𝐺𝑁 𝑖𝑠 𝑐𝑜𝑚𝑚𝑜𝑛 
∴ ∆𝐺𝑀𝑁 ≡ ∆𝐺𝑂𝑁 (SAS) 

 

   

 

 Learner 3 solutions Comments 

1.  (3)2 + (5,5)2 = 9 + 30,25 = 39,25 

√39,25 = 6,26 

 

   

2.1 Parallelogram; equal sides  

2.2 Diagonals bisect each other  

2.3 2(4𝑑 + 10) + 2(2𝑑 + 4) = 316k 
∴ 2(6𝑑 + 14) = 316 
∴ 12𝑑 + 28 = 316 
∴ 12𝑑 = 288 
∴ 𝑑 = 24 
The size of the quad measure:  
4(24) + 10 = 38 𝑐𝑚 and 
2(24) + 4 = 30 𝑐𝑚 

 

   

3.  
 

 

4. 𝑎 = 75° 
𝑏 = 75° 
𝑐 = 73° 
𝑑 = 7 𝑢𝑛𝑖𝑡𝑠 

 

   

5.1  ∆𝐺𝑀𝑆 ≡ ∆𝐺𝑂𝑆 
 

 

5.2   

5.3 10°  

   

 

 Learner 4 solutions Comments 

1. 

 
 
(3)2 + (5,5)2 = 9 + 30,25 = 39,25 

√39,25 = 6,26 

7 𝑚 𝑡𝑖𝑙𝑒𝑠  
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2.1 Parallelogram;  
2 pairs opposite sides equal 

 

2.2 opposite angles are equal  

2.3 2(4𝑑 + 10) + 2(2𝑑 + 4) = 316 
∴ 2(6𝑑 + 14) = 316 
∴ 12𝑑 + 28 = 316 
∴ 12𝑑 = 288 
∴ 𝑑 = 24 
 

Length=4(24) + 10 = 106 𝑐𝑚 
width=2(24) + 4 = 52 𝑐𝑚 

 

   

3. 𝑥 = 180° − 123° = 57° (𝑎𝑑𝑗 ∠𝑠 𝑜𝑛 𝑎 𝑠𝑡𝑟 𝑙𝑖𝑛𝑒) 
𝑁𝑆̂𝐻 = 57°(∠𝑠 𝑜𝑝𝑝 𝑒𝑞𝑢𝑎𝑙 𝑠𝑖𝑑𝑒𝑠) 
𝑦 = 28,5° (∠𝑠 𝑜𝑝𝑝 𝑒𝑞𝑢𝑎𝑙 𝑠𝑖𝑑𝑒𝑠;  𝑒𝑥𝑡 ∠ ∆; ) 

 

4. 𝑎 = 75° 
𝑏 = 75° 
𝑐 = 73° 
𝑑 = 7 𝑢𝑛𝑖𝑡𝑠 

 

   

5.1 RTP: ∆𝐺𝑀𝑆 ≡ ∆𝐺𝑂𝑆 
𝐺𝑆 is common 

𝐺𝑀 = 𝐺𝑂 (given) 
𝑀𝑆 = 𝑂𝑆 (given)  

∴ ∆𝐺𝑀𝑆 ≡ ∆𝐺𝑂𝑆 (SSS) 

 

5.2 𝑀𝐺𝑆 = 𝑂𝐺𝑆 (congruent ∆𝑠)  

5.3 RTP: ∆𝐺𝑀𝑁 ≡ ∆𝐺𝑂𝑁 
𝐺𝑁 𝑖𝑠 𝑐𝑜𝑚𝑚𝑜𝑛 
𝐺𝑀 = 𝐺𝑂 (𝑔𝑖𝑣𝑒𝑛) 
𝑀𝐺𝑆 = 𝑂𝐺𝑆 (𝑝𝑟𝑜𝑣𝑒𝑑) 
∴ ∆𝐺𝑀𝑁 ≡ ∆𝐺𝑂𝑁 (SSA) 
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ASSESSMENT GRID FOR GRADE 9 GEOMETRY TEST 

CONTENT 

ADDRESSED 

IN EACH 

QUESTION 
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G
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QUESTION 

NUMBER 
1.1 1.2 2.1 2.2 2.3 3 4 5.1 5.2 5.3     

MARK 2 4 2 1 3 5 4 4 1 4 30 % 

Learner#1                          

Learner#2                         

Learner#3                         

Learner#4                         

Learner#5 0 0 2 1 3 4 0 1 0 4 15 50 

Learner#6 1 1 2 1 0 3 2 3 1 4 18 60 

Learner#7 0 4 1 1 0 2 2 4 1 4 19 63 

Learner#8 2 3 0 0 3 4 0 0 0 1 13 43 

Learner#9 1 3 1 1 3 4 2 1 0 4 20 67 

Learner#10 1 4 1 1 1 5 1 0 1 1 16 53 

Average                         

 

Activity  

Use the grid showing the results of 10 learners (including 4 scripts you have marked) 

to analyse their achievements. 

1. What information can you draw about the learners’ performance from the table above? 

2. Which learner did best?  

3. Which learner did worst? 

4. In which questions did the learners do well?  

5. Why do you think they did well in those questions? 

6. In which questions did the learners struggled the most?  

7. Why did they struggle the most in those questions? 

8. Suggest possible interventions to assist learners who struggled the most. 

9. What teaching strategies could be used to improve learner performance in the 

worst answered questions? 

10. Did all learners perform at the same level in this sample? Do any learners stand 

out for either good performance or poor performance? 
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Unit 4. Summary of key concepts 
 

Geometry of straight lines and triangles 

Theorems relating to straight lines  

Theorem: 

The sum of adjacent angles on a straight line is 180: 

𝑄̂1 + 𝑄̂2 + 𝑄̂3 = 180° 

 

 

𝑄̂1, 𝑄̂2 𝑎𝑛𝑑 𝑄̂3 are adjacent supplementary angles. 

 

If line segments form adjacent 

angles that have a sum of 180°, 

then the segments form a 

straight line: 

Theorem: 

 

Vertically opposite angles formed by intersecting 
straight lines are equal: 𝑃̂1 = 𝑃̂3 and 𝑃̂2 = 𝑃̂4 

 

 

If vertically opposite angles 

formed by intersecting lines 

are equal, then the 

intersecting lines are straight: 

 

 

Worked Example 

 𝑅̂1and 𝑅̂2 form a straight line. 𝑅̂1 is 

three times 𝑅̂2. Find 𝑅̂1 and𝑅̂2. 

Solution: 

𝑅̂1 + 𝑅̂2 = 180° 

 

 𝑅̂1 + 𝑅̂2 = 180°(The sum of adjacent angles on a straight line is 180°) 

𝑅̂2 + 3𝑅̂2 = 180° 

4𝑅̂2 = 180° 

𝑅̂2 = 45° 

∴ 𝑅̂1 = 3 × 𝑅̂2 = 135° 
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Theorems relating to parallel lines 

In plane or Euclidian Geometry parallel 

lines are a constant distance apart, and do 

not meet or intersect. 

When parallel lines are cut by a transversal, then the following pairs of angles are 

formed: 

A line that cut or intersects parallel lines at two different positions is called a 

transversal.  

Alternate interior angles 𝑡 𝑎𝑛𝑑 𝑠; 𝑢 𝑎𝑛𝑑 𝑟, and alternate exterior angles 

𝑝 𝑎𝑛𝑑 𝑤; 𝑞 𝑎𝑛𝑑 𝑣. 

 

Corresponding angles 𝑞 𝑎𝑛𝑑 𝑠; 𝑢 𝑎𝑛𝑑 𝑤; 𝑝 𝑎𝑛𝑑 𝑟; 𝑡 𝑎𝑛𝑑 𝑣. 

Co-interior angles𝑢 𝑎𝑛𝑑 𝑠; 𝑡 𝑎𝑛𝑑 𝑟. 

 

Theorem:  

If two parallel lines are cut by a 
transversal, then corresponding angles 
are equal: 

𝐼𝑓 𝐶𝐷 ∥ 𝐸𝐹 𝑡ℎ𝑒𝑛 𝑝 = 𝑟 𝑎𝑛𝑑 𝑡 =  𝑣 

 

If two straight lines are cut by a 
transversal and a pair of corresponding 
angles are equal, then the lines are 
parallel: 

 

Window Blinds 
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Theorem: 

If two parallel lines are cut by a 
transversal, then alternate angles are 
equal: 

𝐼𝑓 𝐶𝐷 ∥ 𝐸𝐹 𝑡ℎ𝑒𝑛 𝑢 = 𝑟 𝑎𝑛𝑑 𝑡 =  𝑠 

 

If two straight lines are cut by a 
transversal and a pair of alternate angles 
are equal, then the lines are parallel: 

 

Theorem: 

If two parallel lines are cut by a 
transversal, then the pair of co-interior 
angles are supplementary: 

𝐼𝑓 𝐶𝐷 ∥ 𝐸𝐹 𝑡ℎ𝑒𝑛 𝑢 + 𝑠 = 180° 𝑎𝑛𝑑  

𝑡 + 𝑟 = 180° 

 

If two straight lines are cut by a 
transversal and a pair of co-interior 
angles is supplementary, then the lines 
are parallel. 
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Worked Example  

In the figure along side 𝑃𝑄 ∥ 𝐴𝐵 ,

𝑌̂1 = 100° and 𝑋̂2 = 55°. Calculate 

the value of 𝑋̂3. 

 

Solution 

𝑌̂1 = 𝑋̂2 + 𝑋̂3 (𝐴𝑙𝑡 ∠𝑠 𝑎𝑟𝑒 =;  𝑃𝑄 ∥ 𝐴𝐵) 

100° = 55° + 𝑋̂3 (𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛) 

∴ 𝑋̂3 = 45° 

 

Worked Example   

In the figure along side 𝑨𝑩 ∥ 𝐂𝑫. 

Determine the value of 𝐵̂. 

 

Solution 

𝐵̂ = 𝐷𝐶̂𝐸 (𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔  ∠𝑠 𝑎𝑟𝑒 =;  𝐴𝐵 ∥ 𝐶𝐷) 

6𝑥 − 10° = 3𝑥 + 20° (𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛) 

∴ 𝑥 = 10° 

∴ 𝐵̂ = 50° 

 

Angle Sum: 

Theorem: 

The sum of interior angles of a triangle 
is 180°: 𝑃̂ + 𝑄̂ + 𝑅̂ = 180° 

 

 

 

The exterior angle of a triangle is equal 
to the sum of the two interior opposite 
angles: 𝑎 = 𝑏 + 𝑐 

R Q 

P J 

K M 
L 

c 

b 

a 
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Congruency 

Theorem: Case I 

If three sides in one triangle are 
respectively equal to the three sides in 
another triangle, the two triangles are 
congruent. 

∆𝐴𝐵𝐶 ≡ ∆𝐹𝐸𝐷 (𝑆𝑆𝑆) 

 

 

 

Case II 

If two sides and the included angle in one 
triangle are respectively equal to two 
sides and the included angle in another 
triangle, the two triangles are congruent. 

∆𝐿𝐾𝐽 ≡ ∆𝐺𝐻𝐼 (𝑆∠𝑆) 

Theorem:Case III 

If two angles and a side in one triangle 
are respectively equal to two angles and 

the corresponding side in another 
triangle, the two triangles are 
congruent. 

∆𝑅𝑄𝑃 ≡ ∆𝑂𝑁𝑀 (∠∠𝑆) 

 

 

Case IV 

If the hypotenuse and a side of one right-
angled triangle is respectively equal to 

the hypotenuse and the corresponding 
side of another right angled triangle, the 
two triangles are congruent: 

∆𝑋𝑊𝑉 ≡ ∆𝑆𝑇𝑈 (𝑅𝐻𝑆) 

 

Similarity 

AAA  
 

SSS  
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Congruent means equal in every respect. 
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Isosceles triangle 

Theorem: 
If a triangle has two sides equal, the 
angles opposite the equal sides are also 
equal. 
 
 
 
 
𝐼𝑓 𝐴𝐵 = 𝐴𝐶, 𝑡ℎ𝑒𝑛 𝐵̂ = 𝐶̂ 

 
If a triangle has two angles equal, the 
sides opposite the equal angles are also 
equal. 
 
 
 
 
𝐼𝑓 𝐸̂ = 𝐷̂, 𝑡ℎ𝑒𝑛 𝐹𝐸 = 𝐹𝐷 

 

Worked Example 

𝐵̂ is five times 𝐴̂. Determine the value of 𝐵̂. 

 

Solutions 

𝑥 + 5𝑥 = 120° (𝐴̂ + 𝐵̂ = 𝐴𝐶̂𝐷; 𝑒𝑥𝑡𝑒𝑟𝑖𝑜𝑟 𝑎𝑛𝑔𝑙𝑒 𝑜𝑓 𝑎 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒) 

6𝑥 = 120° 

𝑥 = 20° 

∴ 𝐵̂ = 100°  
 

Pythagoras theorem 

Theorem: 

In a right-angled triangle, the square on 
the hypotenuse is equal to the sum of 
the squares on the other two sides. 

 

 

 

𝐼𝑓 𝐵̂ = 90°, 𝑡ℎ𝑒𝑛 𝑏2 = 𝑎2 + 𝑐2 

 

If the square of the longest side of a 
triangle is equal to the sum of the 
squares on the other two sides, then the 
angle opposite the longest side is a right 
angle. 

 

 

𝐼𝑓 𝐸𝐹2 = 𝐹𝐷2 + 𝐸𝐷2, 𝑡ℎ𝑒𝑛 𝐷̂ = 90° 
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PROPERTIES OF SPECIAL QUADRILATERALS 
PARALLELOGRAM 

 Both pairs of opposite sides are parallel 

 Both pairs of opposite side are equal 

 Both pairs of opposite angles are equal 

 Diagonals bisect each other  

RECTANGLE 

All properties of parallelogram 

Plus: 

 Both diagonals are equal in length 

 All interior angles are equal to 90°  

RHOMBUS 

All properties of parallelogram 

Plus: 

 All sides are equal 

 Diagonals bisect each other 

perpendicularly 

 Diagonals bisect interior angles 

 

SQUARE 

All properties of a rhombus 

Plus: 

 All interior angles are 90° 

 Diagonals are equal in length 
 

KITE 

 Two pairs of adjacent sides are equal 

 Diagonal between equal sides bisects 

other diagonal 

 One pair of opposite angles are equal 

(unequal sides) 

 Diagonal between equal sides bisects 

interior angles (is axis of symmetry) 

 Diagonals intersect perpendicularly 

 

 

TRAPEZIUM 

 One pair of opposite sides are parallel 
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