
 

  

 

 

EUCLIDEAN GEOMETRY 

Technical Mathematics 

GRADES 10-12 

INSTRUCTIONS FOR USE: 

This booklet consists of brief notes, Theorems, Proofs and 

Activities and should not be taken as a replacement of the 

textbooks already in use as it only acts as a supplement. 
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EUCLIDEAN GEOMETRY 

 

Section A:  

Grade 10  

 
• Content covered in this section includes revision of lines, angles and triangles. The mid-

point theorem is introduced. 

Kites, parallelograms, rectangle, rhombus, square and trapezium are investigated. 

•. The focus of this chapter is on introducing the 

special quadrilaterals and revising content from earlier grades. 

• Revision of triangles should focus on similar and congruent triangles. 

• Sketches are valuable and important tools. Encourage learners to draw accurate diagrams to 

solve problems. 

• It is important to stress to learners that proportion gives no indication of actual length. It 

only indicates the ratio 

between lengths. 

• Notation - emphasise to learners the importance of the correct ordering of letters, as this 

indicates which angles are equal and which sides are in the same proportion. 

 

 
Euclidean Geometry Grade 10 Mathematics  

 

  

 
 

 

 
a) Prove that ∆MQN ≡ ∆NPQ (R)  
b) Hence prove that ∆MSQ ≡ ∆PRN (C)  
c) Prove that NRQS is a rectangle. (C)  
d) What kind of shape is SNPQ, give reasons for your answer. (C) 



3 | P a g e  

 

Euclidean Geometry ...Grades 10-12                                            Compiled by Mr N. Goremusandu (UThukela District)  

 

 

 

 

 
 

 

 

 
 

 

 

 



4 | P a g e  

 

Euclidean Geometry ...Grades 10-12                                            Compiled by Mr N. Goremusandu (UThukela District)  

 

 

 

 



5 | P a g e  

 

Euclidean Geometry ...Grades 10-12                                            Compiled by Mr N. Goremusandu (UThukela District)  

 

 
 

 

 

 



6 | P a g e  

 

Euclidean Geometry ...Grades 10-12                                            Compiled by Mr N. Goremusandu (UThukela District)  

SECTION B  

GRADE 11 : EUCLIDEAN GEOMETRY 

 

THEOREMS  
 
1. The line drawn from the centre of a circle perpendicular to a chord bisects 

the chord. 

2. The perpendicular bisector of a chord passes through the centre of the 

circle. 

3. The angle subtended by an arc at the centre of a circle is double the size of 

the angle subtended by the same arc at the circle. 

(On the same side of the chord as the centre) 

4. Angles subtended by a chord of the circle, on the same side of the chord, 

are equal. 

5. The opposite angles of a cyclic quadrilateral are supplementary. 

6. Two tangents drawn to a circle from the same point outside the circle are 

equal in length. 

7. The angle between the tangent to a circle and the chord drawn from the 

point of contact is equal to the angle in the alternate segment. 

8. The angle on circumference subtended by the diameter equals 90o. 

9. Exterior angle of a cyclic quadrilateral equals to the opposite interior 

angle. 

10. A line from the centre of a circle to a tangent is perpendicular on 

tangent. 

 

Circle Geometry 
 
There are two parts to this investigation. Part A requires you to recall the parts of a circle that will be 
used in Part B. Part B will lead you, step by step, to discovering the new theorems that you are 
required to know in Grade 11. 
PART A 

 

1. Complete the following: 
A chord cuts a circle into two ______________________ 
The ‘perimeter’ of a circle is called the _______________________ 
A portion of the circumference is called an ____________ 
2. Label the parts of a circle: 
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An important word to understand: 

Form a triangle ABC from each of these line segments. The first one has been done for you. 

We say that AB subtends 𝐶 ? or 𝐶 ? is subtended from AB. 
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PART B 
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SECT I 
 
 
 
ON 5 
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PROOFS OF SELECTED THEOREMS 

 

4.3 PROOF OF THEOREMS  
 
All SEVEN theorems listed in the CAPS document must be proved. However, there are four theorems whose 

proofs are examinable (according to the Examination Guidelines 2018) in grade 12. In this guide, only FOUR 

examinable theorems are proved. These four theorems are written in bold.  

1. The line drawn from the centre of a circle perpendicular to the chord bisects the chord.  

 

2. The perpendicular bisector of a chord passes through the centre of the circle.  

 

3. The angle subtended by an arc at the centre of a circle is double the angle subtended by the same arc at 

the circle (on the same side of the arc as the centre).  

 
4. Angles subtended by an arc or chord of the circle on the same side of the chord are equal.  

 

5. The opposite angles of a cyclic quadrilateral are supplementary.  
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6. Two tangents drawn to a circle from the same point outside the circle are equal in length (If two tangents to a 

circle are drawn from a point outside the circle, the distances between this point and the points of contact are 

equal).  

 
7. The angle between the tangent of a circle and the chord drawn from the point of contact is equal to the 

angle in the alternate segment.  

 

The above theorems and their converses, where they exist, are used to prove riders. 
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ACTIVITIES 
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Question 8 
 

 
Question 9 
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SECTION C 

GRADE 12 EUCLIDEAN GEOMETRY 
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Proportion Theorem 

 
Draw two large triangles with a pen and ruler. They can be any type of triangle. 
Label each one ABC – it is not important where you choose to put the A, B and C. 
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APPLICATION OF THE THEOREMS 
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In the diagram points P, Q, R and T lie on the circumference of a circle. MW and TW are tangents to the 
 circle at P and T respectively. PT is produced to meet RU at U.  
MPR=75° ; PQT=29° ; QTR=34°  

 
 

 
Calculate the values of the angles labelled: a,b,c,d        (9) 
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............End  


