
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Skinners’ family of schools 

  

Mathematics Task 3 



Task 3A – Coordinate Geometry 

Set: Monday July 20th  

Due: Friday 24th July 

 

Before you start to answer the questions make 

some notes on the gradient, length of a line 

segment, midpoints and parallel and perpendicular 

lines. Please include these notes with your answers. 

Your solutions need to be sent to me at the email 

address below, clearly labelled. 

Please email me pkemp@marshacademy.org.uk if you 

require any help to complete these exercises.  

Gradient 

Find the gradient of the straight line which passes 

through the following pairs of points: 

1. (1, 3) and (2, 5) 

2. (3, 7) and (5, 11) 

3. (2, 8) and (5, 20) 

4. (4, 1) and (1, 16) 

5. (-1, 2) and (-3, -8) 

6. (-1, -2) and (-4, -20) 

7. (-1, -3) and (-5, 9) 

8. (2, -2) and (5, -11) 

9. (1, -3) and (2, -3) 

10. (1, 7) and (1, 9) 

11. a) Write down the gradient of the line 

joining the points (a, 2a) and (3, 5) 

b) Find the value of a if the gradient of the 

line is 3. 

c) Find the value of a if the line is parallel 

to the x-axis. 

12. a) Write down the gradient of the line 

joining the points (2m, n) and (3, -4) 

b) Find the value of n if the line is parallel 

to the x-axis 

c) Find the value of m if the line is parallel 

to the y-axis 

Midpoints 

Find the midpoint of the following pairs of 

points: 

13. (1, 4) and (1, 6) 

14. (3, 7) and (5, 7) 

15. (3, 9) and (7, 19) 

16. (5, -1) and (3, -7) 

17. (-1, 1) and (7, -11) 

18. (-9, -1) and (11, -13) 

19. The midpoint of the line joining (a, b) and 

(2, 4) has coordinates (3, -1). Find the 

values of a and b. 

Length of line segment (HINT: Pythagoras) 

20. Find the length of the line joining the 

points (2, 0) and (6, 5). 

21. Find the length of the line joining the 

points (4, 2) and (1, 0) 

22. Find the length of the line joining the 

points (6, 3) and (2, -1) 

23. Find the length of the line joining the 

points (-1, 0) and (4, -2) 

24. The straight line joining the points (a, a) 

and (3, 4) is of length 5 units. Find the two 

possible values of a. 

 

Parallel and Perpendicular Lines 

Copy and complete the table 

Gradient of 

line 1 

Gradient of 

line 2 

Information 

5  Lines are 

parallel 

2  Lines are 

perpendicular 

 −2

3
 Lines are 

parallel 

-5  Lines are 

perpendicular 

 3

4
 Lines are 

perpendicular 

 

25. a) Prove that the points A(1, 2), B(3, 7) and 

C(8, 5) could lie at three corners of a 

square. 

b) Find the coordinates of the fourth 

corner of this square. 

c) Find the coordinates of the centre of 

the square. 

d) Find the area of the square. 
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Task 3B – Coordinate Geometry 2 

Set: 6th July 2020 

Due: 10th July 2020 

 

Before you start to answer the questions make 

some notes on the equation of a straight line, 

include both y = mx + c and y – y1
 = m(x – x1). Please 

include these notes with your answers. Your 

solutions need to be sent to me at the email 

address below, clearly labelled. 

Please email me pkemp@marshacademy.org.uk if you 

require any help to complete these exercises.  

Sketch the following lines: 

1. y = 2x – 3 

2. y = ½x + 5 

3. y = -2x + 1 

4. x + y = 10 

5. 2x – y = 4 

6. 3x + 2y = 12 

7. y = 7 

8. 2(x + 3y) = 3 

9. y + x = 0 

Find the gradient of each pair of lines. State 

whether the lines are parallel, perpendicular or 

neither: 

10. y = 2x + 1          y = 7 + 2x 

11. y = 3x + 1          y = 3(x – 1) 

12. y = 1 – 4x          y = ¼x + 7 

13. y = 7                 x = -4 

14. y = x + 1            y = -x 

15. y = 1/3              y = -3    

16. y = 2x + 1          y = 5 – ½x 

 

 

 

 

 

 

 

17. Find the equations of lines A, B and C 

  
18. Find the equation of the straight line (in 

the form ax + by + c = 0 where a, b and 

c are integers) which: 

a) Passes through (2, 3) and is parallel 

to 3y = x – 1 

b) Passes through (-1, -2) and is parallel 

to y = 2x + 3 

c) Passes through the midpoint of (1, 3) 

and (5, 9) and has gradient 5. 

Find the equation of the straight line which passes 

through the following pairs of points; 

19. (2, 3) and (3, 4) 

20. (1, 5) and (3, 9) 

21. (3, 14) and (7, 34) 

22. (-1, -9) and (3, 19) 

23. (-1, -1) and (3, -13) 

24. (2, 7) and (5, 1) 

Find the equation of the straight line which: 

25. Passes through (1, 4) and has gradient 5 

(in the form y = mx + c) 

26. Passes through (-2, 3) and has gradient 

-4 (in the form y = mx + c) 

27. Passes through (-2, 3) and has gradient 
2

5
 (in the form ax + by + c = 0) 
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Task 3C – Coordinate Geometry 3 

Set: 27th July 2020 

Due: 31st July 2020 

 

Before you start to answer the questions make 

some notes on the intersection of two lines. Please 

include these notes with your answers. Your 

solutions need to be sent to me at the email 

address below, clearly labelled. 

Please email me pkemp@marshacademy.org.uk if you 

require any help to complete these exercises.  

1. Find the point of intersection of the lines  

y = 2x + 1 and x + y = 10. 

2. Find the point of intersection of the lines 

2x + 5y = 17 and y = 10 – x. 

3. Find the equation of the line which is 

parallel to the line x + 2y + 5 = 0 and which 

passes through the point of intersection of 

the lines x + y = 1 and 2x – y = 8. 

4. Work out which of the points A(-2, 9),   

B(1, 4), C(0, 6) lie on the line                      

3x + 2y – 12 = 0. 

5. Calculate the area of the triangle formed 

by the line 3x + 4y = 24 and the axes. 

6. a) Find the equation of the line through the 

point A(2, 6) which is perpendicular to the 

line PQ whose equation is 2y – x = 5. 

b) Find the length of the perpendicular 

from A to PQ. 

7. Given the three points P(4, 0), Q(0, 2) and  

R(-2, -2), show that  

a) PQ = QR 

b) PQ is perpendicular to QR 

A square PQRS is made. Calculate the coordinates 

of S. 

8. a) Show that (1, 7) lies on the line             

3y – 2x = 19. 

b) If the line through (-1, a) and (1, 7) is 

perpendicular to 3y – 2x = 19 then find a 

and the equation of the line through these 

points. 

 

9. a) Show that (2, 6) lies on the line             

3y + 2x = 22. 

b) Find the gradient of 3y + 2x = 22. 

c) Find the gradient of the line through    

(2, 6) and (4, 9). 

d) By comparing the gradients state the 

connection between the two lines. 

e) Draw a sketch of the line with the point 

(2, 6) marked on it and also the point (4, 9). 

f) Hence find the shortest distance 

between the point (4, 9) and the line 3y + 

2x = 22 

 

10. Find the shortest distance between the 

point (9, -3) and the line y = x. 
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Task 3D – Coordinate Geometry 4 

Set:  3rd August 2020 

Due:  7th August 2020 

Before you start to answer the questions make sure 

you look over your notes from 3A, 3B and 3C as the 

problems below bring together the skills you have 

previously worked on. Your solutions need to be sent 

to me at the email address below, clearly labelled. 

Please email me pkemp@marshacademy.org.uk if you 

require any help to complete these exercises.  

11. Show that the triangle A(1, 6) B(3, 8)     

C(4, 3) contains a right angle.  

 

12. Three points P, Q and R have coordinates 

(2, 1), (4, 7) and (1, a) respectively. Find the 

value of a if: 

a) QR is perpendicular to PQ 

b) QPR is a straight line. 

 

13. A circle has radius 5 and centre (1, 2) 

a) Show that (4, 6), (5, -1), (-3, 5) and      

(-2, -2) all lie on the circle. 

b) Find the equations of the tangents to 

the circle at (4, 6) and (5, -1). 

c) What is the connection between these 

two lines? 

 

14. The points O, P and Q have coordinates   

(0, 0), (5, 3) and (a, b) respectively. The line 

OQ is perpendicular to QP. 

a) Show that 5a + 3b = a2 + b2 

Given also that a = 1, 

b) Find the two possible values of b. 

 

15. The points A(3, 0) and B(0, 4) are two 

vertices of the rectangle ABCD, as shown in 

the figure. 

a) Write down the gradient of AB and hence 

the gradient of BC. 

The point C has coordinates (8, k), where k 

is a positive constant. 

b) Find the length of BC in terms of k. 

Given that the length of BC is 10 and 

using your answer to part b, 

c) find the value of k 

d) find the coordinates of D. 
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Task 3E - Test 

Set: 17th August 2020 

Due: 21st August 2020 

 

Give yourself 30 minutes to complete the test below and email through to 

pkemp@marshacademy.org.uk  

Please complete this without using your notes. 

 

1. The straight line l1 has equation 4y + x = 0. 

The straight line l2 has equation y = 2x – 3 

a) on the same axes, sketch the graphs of l1 and l2 . Show clearly the 

coordinates of all points at which the graph meet the coordinate axes.   (4 

marks) 

The lines l1 and l2 intersect at the point A. 

b) Calculate, as exact fractions, the coordinates of A.            

                                                             (3 marks) 

c) Find an equation of the line through A which is perpendicular to l1. Give your 

answer in the form      ax + by + c = 0, where a, b and c are integers. 

                                                             (3 marks) 

 

 

 

2. The points A and B have coordinates (4, 6) and (12, 2) respectively. The straight 

line l1 passes through A and B. 

a) Find an equation for l1 in the form ax + by = c, where a, b and c are integers.                           

(3 marks) 

The straight line l2 passes through the origin and has gradient -4. 

b) Write down an equation for l2.                 (2 marks) 

The lines l1 and l2 intercept at the point C. 

c) Find the exact coordinates of the midpoint AC. 

                                                                (5 marks) 

 

3. The points A, B and C have coordinates (1, 2), (3, 4) and (9, -2) respectively. 

a) Calculate the gradient of AB.               (2 marks) 

b) Show that BC is perpendicular to AB.   (2 marks) 

c) Find an equation of the straight line passing through B and C.                                                 

(2 marks) 

d) The length of AB may be written in the form p√2. Find the constant p.                               

(2 marks) 

e) Find the area of triangle ABC.               (2 marks) 

 

 

mailto:pkemp@marshacademy.org.uk

