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Activity 1  

 
 

     
 

Activity 2  

 
  

 

 
 

2.1. Calculate the perimeter of ABCD. Leave your answer in simplest surd form. 

2.2. Determine the equation of diagonal AC in the form y mx c  . 

2.3. Calculate the coordinates of K if the equation of AC is 3 10x y  . 

2.4. Calculate the coordinates of B. 

2.5. Determine, showing ALL your calculations, whether rhombus ABCD is a square or not. 
 

 



JENN ACTIVITY MANUAL TOPIC TEACHER/LEARNER                           

5 

 

Activity 3  

 
    

 

 
 

3.1. Calculate the gradient of the line AC. 

3.2. Determine the equation of line DE in the form y mx c  . 

3.3. Calculate the size of  . 

3.4. B is a point in the first quadrant such that ABDE, in the order, forms a rectangle. 

 Calculate, giving reasons, the: 

 

 3.4.1. Coordinates of M, the midpoint of BE. 

 3.4.2. Length of diagonal BE. 
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Activity 4  

 
  

 

 
 

4.1. Calculate the coordinates of P. 

4.2. Calculate the value of a . 

4.3. Determine the equation of RT in the form y mx c  if it is given that 3a  . 

4.4. Calculate the area of PRT if it is given that 
1

R 2;
3

 
 
 

. 

4.5. Calculate, giving reasons, the radius of a circle passing through the points P, R and T. 
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Activity 5  

 
 

     

 
 

5.1. If points A, B and C are collinear, find the value a . 

5.2. Determine the equation of the line AC. 

5.3. Hence, determine the coordinates of midpoint M of AB. 

5.4. Determine the value of p if CD is parallel to the x axis . 

 

 

Activity 6  
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6.1. Calculate the gradient of NQ. 

6.2. Calculate the gradient of MP. 

6.3. Calculate the angle of inclination of MP. 

6.4. Hence, determine the equation of the line MP. 

6.5. Hence, determine the coordinates of P. 

6.6. Determine the coordinates of R. 
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Activity 7  

 
 

    

 
 

7.1. Determine the coordinates of M, the midpoint of AC. 

7.2. Show that AC and BD bisect each other. 

7.3. Prove that ADC 90


  . 

7.4. Show that ABCD is a square. 

7.5. Determine the size of  , the angle of inclination of DC, correct to one decimal place. 

7.6. Does C lie inside or outside the circle with centre (0;0) and radius 2? Justify your answer. 
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Activity 8  

 
   

 

 
 

8.1. Determine the gradient of AB. 

8.2. Calculate the value of t . 

8.3. Calculate p , the x coordinate of point C. 

8.4. Hence, determine the midpoint of BC. 
8.5. Determine the equation of the line parallel to AB, passing through point C. 

 

 

Activity 9  
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9.1. Calculate the gradient of: 

  

 9.1.1.  AD. 

 9.1.2.  BC. 

9.2. Calculate the size of DCB


. 

9.3. Write down an equation of the straight line AD. 

9.4. Determine the coordinates of M, the midpoint of BC. 

9.5. If G( ; )a b is a point such that A, G and M lie on the same straight line, show that 2 1b a  . 

9.6. Hence, calculate TWO possible values of b if GC= 17 . 
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Activity 10  

 
 

 

 
 

10.1. Determine the coordinates of C. 

10.2. Calculate the length of CA. 

10.3 Write down the value of tan . 

10.4. Show that the gradient of AB is 2 . 

10.5. Determine the coordinates of A. 

10.6. Calculate the ratio of ABC to the area of ODF . Simplify your answer. 
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Activity 11  

 
 

    

 
 

11.1. Calculate the gradient of BC. 

11.2. Determine the equation of AD in the form ...y  . 

11.3. Show that 8t  . 

11.4. Calculate the lengths of AD, BC and AB. 

11.5. Show that AB is perpendicular to BC. 

11.6. Calculate the area of the quadrilateral ABCD (Simplify your answer). 

11.7. Determine  , the angle of inclination of BC. 

 

 

Activity 12  
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12.1. Show that the gradient of PQ is 
1

2
 . 

12.2. Determine the coordinates of A. 
12.3. Determine the equation of the line AB. 

12.4. Calculate the length of BQ. 

12.5. Show that BPQ is isosceles. 

12.6. If PBQR is a rhombus, determine the coordinates of R. 
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Activity 13  

 
 

   

 
 

13.1. Calculate the angle that PQ makes with the positive x axis . 

13.2. Determine the coordinates of M, the midpoint of PR. 

13.3. Determine the perimeter of PQR to the nearest whole number. 

13.4. Determine an equation of the line parallel to PQ that passes through M. 
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Activity 14  

 
 

 

 
 

 

14.1. Calculate the gradient of AD. 

14.2. Determine the length of the line segment AD. Leave your answer in in surd form if necessary. 

14.3. Determine the coordinates of M, the midpoint of AD.  

14.4. C is a point such that line BC is parallel to AD.  

 Determine the equation of line BC in the form 0ax by c   . 

14.5.  14.5.1. Calculate the size of  . 

 14.5.2. Calculate ALL the angles of DEF . 

14.6. Determine the equation of a circle with centre M, which passes through the point A and D.

 

 

Give your answer in the form: 2 2 2( ) ( )x a y b r    .
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14.7. Does the point B lie inside, outside or on the circle in QUESTION 14.6?  

 Show ALL calculations to justify your answer.  

 

 

Activity 15  

 
  

 

 
 

15.1. Calculate the gradient of AD.  

15.2. Determine the equation of BC in the form y mx c  . 

15.3. Determine the coordinates of point F. 

15.4. 
/AB CD is a parallelogram with 

/B on BC.  

Determine the coordinates of 
/B , using a transformation ( ; ) ( ; )x y x a y b   that sends A 

to 
/B . 

15.5. Show that 48,37   . 

15.6. Calculate the area of DCF . 
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Activity 16  

 
 

   

 
 

16.1. Determine the value of k . 

16.2. Determine the coordinates of B. 

16.3. Determine the gradient of AB. 

16.4. Calculate the size of  . 

16.5. Calculate the length of AD. Leave your answer in surd form.  

16.6. If AC=2ADand AB= 113 , calculate the length of CB. 
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Activity 1  

 
  

 

 
 

1.1. Calculate the coordinates of M. 

1.2. Show that ( 8;2) lie on the line 7 58y x  . 

1.3. What is the relationship between the line 7 58y x  and the circle centred at M? 

 Motivate your answer. 

1.4. Calculate the lengths of AD and AB. 

1.5. Prove that DAB 90


  . 

1.6. Write down the size of angle  . 

1.7.  A circle centred at a point Z inside ABD , is drawn to touch sides AB, BD and DA at N, M 

and T respectively. Given that BMZN is a kite, calculate the radius of this circle. A diagram 

sheet is provided on DIAGRAM SHEET 1. 
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DIAGRAM SHEET 1 
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Activity 2  

 
 

   

 
 

2.1. Calculate C, the coordinates of the midpoint of BD. 

2.2. Show that CA=CB . 

2.3. Hence, give the equation of the circle. 

2.4. Calculate the angle   that BD makes with the positive x axis . 

2.5. If AC is extended to meet the circle at E, calculate the coordinates of E. 

2.6. Explain why ABED is a rectangle. 

2.7. Determine the equation of the tangent to the circle at B in the form ...y  . 
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Activity 3  

 
  

 

 
 

3.1. Determine the equation of the diameter LN. 

3.2. Calculate the coordinates of L. 

3.3. Determine the equation of the circle. 

3.4. Write down the coordinates of N.  

3.5. Write down the equation of NQ. 

3.6.  If the length of the diameter is doubled and the circle is translated horizontally 6 units to the 

right, write down the equation of the new circle. 
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Activity 4  

 
  

 

 
 

Join the line PQ and answer the questions that follow: 

 

4.1. Why is NL perpendicular to OL? 

4.2. Determine the coordinates of L. 

4.3. Determine the equation of the circle with centre N in the form 2 2 2( ) ( )x a y b r    . 

4.4. Calculate the length of KL. 

4.5. Determine the equation of the diameter AB in the form y mx c  . 

4.6. Show that the coordinates of A are 
7 16

;
5 5

 
 
 

. 

4.7. Calculate the length of KA.  

4.8. Why is KLNA a kite? 

4.9. Show that ABK 45


  . 

4.10.  If the given circle is reflected about the x axis , give the coordinates of the centre of the 

new circle. 
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Activity 5  

 
  

 

 
 

5.1. Show that the coordinates of M, the midpoint of AB, are ( 4;3) . 

5.2. Determine the equation of the tangent AD. 

5.3. Determine the length of AM. 

5.4. Determine the equation of circle centre M in the form 2 2 0ax by cx dy e     . 

5.5.  Quadrilateral ACKD is one of the following:  

 Parallelogram; kite; rhombus; rectangle 

 Which one is it? Justify your answer. 
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Activity 6  

 
  

 

 
 

6.1. Determine the gradient of the line CD 

6.2. Hence, or otherwise, determine the equation of the line CD. 

 

 

Activity 7  

 
 

7.1.  Determine the centre and radius of the circle with the equation 2 2 8 4 38 0x y x y     . 

7.2.  A second circle has the equation 2 2( 4) ( 6) 26x y    . Calculate the distance between the 

centres of the two circles. 

7.3.  Hence, show that the circles described in QUESTION 7.1 and QUESTION 7.2 intersect 

each other. 

7.4.  Show that the two circles intersect along the line 4y x   . 
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Activity 8  

 
 

8.1.  The equation of a circle is 2 2 8 6 15x y x y    . 

 8.1.1.  Prove that the point (2; 9) is on the circumference of the circle. 

 8.1.2.  Determine an equation of the tangent to the circle at the point (2; 9) . 

8.2.  Calculate the length of the tangent AB drawn from the point A(6;4) to the circle with 

equation 2 2( 3) ( 1) 10x y    . 

 

 

Activity 9  

 
 

   

 
 

9.1. Determine the coordinates of B. 

9.2. Write down the coordinates of C, if C is the reflection of B in the line 3x  . 

9.3. The circle is enlarged through the origin by a factor of 
3

2
. 
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 Write down the equation of the new circle, centre 
/A , in the form 2 2 2( ) ( )x a y b r    . 

9.4.  In addition to the circle with centre A and equation 2 2( 3) ( 2) 25x y    , you are given 

the circle 2 2( 12) ( 10) 100x y    with centre B. 

  

 9.4.1  Calculate the distance between the centres A and B. 

 9.4.2.  In how many points do these two circles intersect? Justify your answer. 

 

 

Activity 10  

 

   

 
 

10.1. Write down the coordinates of M and the radius of the circle centre M. 

10.2. Determine the equation of the tangent RS in the form y mx c  . 
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10.3.  The circles having centres P and M touch externally at point S. SR is a tangent to both these 

circles. If MS:MP 1:3 , determine the coordinates ( ; )a b of point P. 

 

Activity 11  

 
 

   

 
 

11.1.  Determine the following: 

 11.1.1. The coordinates of centre M. 

 11.1.2. The radius of circle 1C . 

11.2. Determine the coordinates of D, the point where line PM and circle 1C intersect. 

11.3.  If it is given that DB=4 2 , determine MB, the radius of circle 2C . 

11.4. Write down the equation of 2C in the form 2 2 2( ) ( )x a y b r    . 

11.5. Is the point F(2 5;0) inside circle 2C ? Support your answer with calculations. 
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Activity 12  

 
 

   

 
 

12.1. Write down the coordinates of M. 

12.2. Calculate the length of OM. Leave your answers in simplest surd form. 

12.3. Calculate the length of ON. Leave your answers in simplest surd form. 

12.4. Calculate the size of OMT


. 

12.5. Determine the equation of MT in the form y mx c  . 

12.6. Calculate the coordinates of T. 
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MIXED QUESTIONS
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Activity 1  

 
  

 

 
 

 

1.1. Write down the length of the radius of the circle having centre M. 

1.2. Write down the equation of the circle having centre M, in the form 2 2 2( ) ( )x a y b r    . 

1.3. Calculate the coordinates of A. 

1.4. If the coordinates of B are (8;0) , calculate: 

 1.4.1. The gradient of MB. 

 1.4.2. The equation of the tangent PB in the form y mx c  . 

1.5. Write down the equation of tangent SKL. 

1.6. Show that L is the point (20;9) . 

1.7. Calculate the length of ML in surd form. 

1.8.  Determine the equation of the circle passing through points K, L and M in the form  
2 2 2( ) ( )x p y q c    . 
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Activity 2  

 
 

   

 
 

2.1. Determine the coordinates of E. 

2.2. Calculate the size of DAE


. 

2.3. Determine the equation of AB in the form y mx c  . 

2.4. If AB has equation 2 9 0x y   , determine the coordinates of D. 

2.5. Calculate the area of quadrilateral DMOE. 
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Activity 3  

 
 

  

 

 
 

Determine: 

 

3.1. The gradient of PQ. 

3.2. The equation of MN in the form y mx c  and give reasons. 

3.3. The length of MN. 

3.4. The length of RS. 

3.5. The coordinates of S such that PQRS, in this order, is a parallelogram. 

3.6. The coordinates of P. 
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Activity 4  

 
 

  

 

 
 

4.1. Determine the equation of the circle in the form 2 2 2( ) ( )x a y b r    . 

4.2. Calculate the coordinates of S. 

4.3. Determine the equation of the tangent APB in the form y mx c  . 

4.4. Calculate the size of  . 

4.5. Calculate, with reasons, the size of  . 

4.6. Calculate the area of PQS . 
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Activity 5  

 
  

 

 
 

5.1. Calculate the coordinates of M. 

5.2. Write down the gradient of BC in terms of p . 

5.3. Hence, calculate the value of p . 

5.4. Calculate the length of DB. 

5.5. Calculate the size of  . 

5.6. Calculate the size of OGB


. 

5.7.  Determine the equation of the circle passing through points D, B and C in the form 
2 2 2( ) ( )x a y b r    . 

5.8.  If AD is shifted so that ABCD becomes a square, will BC be a tangent to the circle passing 

through points A, M and B, where M is now the intersection of the diagonals of the square 

ABCD? Motivate your answer. 
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Activity 6  

 
  

 

 
 

6.1. Give a reason why TSR 90


  . 

6.2. Calculate the gradient of TS. 

6.3. Determine the equation of the line SR in the form y mx c  . 

6.4. The equation of the circle above is 

2

2 1 1
( 9) 6 36

2 4
x y

 
    

 
. 

 6.4.1. Calculate the length of TR in surd form. 

 6.4.2. Calculate the coordinates of R. 

 6.4.3. Calculate sinR . 

 6.4.4. Show that 12 29b a  . 

 6.4.5. If TK=TR , calculate the coordinates of K. 
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Activity 7  

 
 

   

 
 

7.1. Determine the equation of the circle in the form 2 2 2( ) ( )x a y b r    . 

7.2. Write down the coordinates of D. 

7.3. Determine the equation of AB in the form y mx c  . 

7.4. Calculate the coordinates of E. 

7.5. Show that EM is parallel to AB. 

 

 

Activity 8  

 
 

Determine whether or not the circles having equations 2 2( 2) ( 4) 25x y    and 
2 2( 5) ( 1) 9x y     will intersect. Show ALL calculations. 
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Activity 9  

 
  

 

 
 

9.1. Determine the gradient of QP. 

9.2. Prove that PQR 90


  . 

9.3. Determine the coordinates of R. 

9.4. Calculate the length of PR. Leave your answer in surd form. 

9.5.  Determine the equation of a circle passing through P, Q and R in the form 
2 2 2( ) ( )x a y b r    . 

9.6.  Determine the equation of a tangent to the circle passing through P, Q and R at P in the form 

y mx c  . 

9.7. Calculate the size of  . 
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Activity 10  

 
 

   

 
 

10.1. Determine, giving reasons, the equation of OR in the form y mx c  . 

10.2. Determine the coordinates of R. 

10.3. Determine the area of OTS , given that R(2; 4) . 

10.4. Calculate the length of VT. 
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Activity 11  

 
 

   

 
 

11.1. Calculate the gradient of TQ.  

11.2. Calculate the length of RQ. Leave your answer in surd form. 

11.3.  F( ; 8)k  is a point in the Cartesian plane such that T, Q and F are collinear. Calculate the 

value of k . 

11.4. Calculate the coordinates of S. 

11.5. Calculate the size of TSR


. 

11.6. Calculate, in the simplest form, the ratio of: 

 11.6.1.  
MQ

RQ
. 

 11.6.2.  
Area of TQM

Area of parallelogram RQTS


. 
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Activity 12  

 
  

 

 
 

12.1. Give a reason why TS NP . 

12.2. Determine the equation of the line passing through N and P in the form y mx c  . 

12.3. Determine the equations of the tangents to the circle that are parallel to the x axis . 

12.4. Determine the length of MT. 

12.5.  Another circle is drawn through the points S, T and M. Determine, with reasons, the 

equation of this circle STM in the form 2 2 2( ) ( )x a y b r    . 

 

 

 

 

 

 

 

 

 

 

 

 



[46]



[47]



[48]



Feb-March&   June 2009 2022 Paper 2

2021 Paper 

JENN ACTIVITY MANUAL TOPIC TEACHER/LEARNER                           

43 

 

Bibliography
 

 

1.
 

Independent Examination Board (IEB)
 
March 2014-2017 Paper 2.

 

2.
 

Independent Examination Board (IEB)
 
November 2014-2017 Paper 2.

 

3.
 

Department of Education (DOE) - .
 

4.
 

Department of Education (DOE) November 2008- 2.
 

 

 

   

 

  

 

 

  

 

  

 
  

 

 
  

 

 

  

 


