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41 BASIC QUESTIONS 
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Question 1     (**) 

The points P  and Q  have coordinates ( )7,3  and ( )5,0− , respectively.  

a) Determine an equation for the straight line PQ , giving the answer in the form 

0ax by c+ + = , where a , b  and c  are integers. 

The straight line RT  with equation 3 5 19x y+ =  intersects the straight line PQ  at the 

point R . 

b) Find the coordinates of R . 

4 5 0x y− + = , ( )3,2R  

 

 

 

 

 

 

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 2     (**) 

The straight line 1l  passes through the points ( )1,3A −  and ( )2, 3B − . 

a) Find an equation for 1l . 

The straight line 2l  has equation 

2 3y x= + . 

b) Find the exact coordinates of the point of intersection between 1l  and 2l . 

1 2y x= − , ( )71 ,
5 5

−  

 

 

Question 3     (**) 

The coordinates of three points are given below 

( )2,1A − ,  ( )6, 1B −    and   ( )5,2C . 

Determine the equation of the straight line which passes through C  and is parallel to 

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

4 13x y+ =  
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Question 4     (**) 

The straight line l  passes through the points with coordinates ( )4,9−  and ( )4, 3− . 

a) Find an equation for l , giving the answer in the form ax by c+ =  where a , b  

and c  are integers. 

The straight line l  meets the coordinate axes at the points A  and B . 

b) Determine the area of the triangle OAB , where O  is the origin. 

3 2 6x y+ = , area 3=  
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Question 5     (**) 

The straight line 1l  passes through the points ( )5,4A  and ( )13,0B . 

a) Find an equation of 1l , in the form ax by c+ = , where a , b  and c  are integers. 

The straight line 2l  passes through the point ( )0,2C  and has gradient 4− . 

b) Write down an equation of 2l . 

The point P  is the intersection of  1l  and 2l . 

c) Determine the exact coordinates of P . 

2 13x y+ = , 2 4y x= − , ( )9 50,
7 7

P −  
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Question 6     (**)  

The straight line 1l  passes through the points ( )3,17A  and ( )13, 3B − . 

a) Find an equation of  1l . 

The straight line 2l  has gradient 1
3

 and passes through the point ( )0,2C . 

b) Find an equation of  2l . 

The two lines, 1l  and 2l , intersect at the point D . 

c) Show that the length of AD  is 5k , where k  is an integer. 

2 23y x+ = , 3 6y x= + , 6k =  
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Question 7     (**) 

The straight line l   has a gradient of 5
12

− , and passes through the points ( )10,1A  and 

( ),11B k , where k  is a constant. 

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

b) Determine the value of k . 

c) Hence show that the distance AB  is 26  units. 

5 12 62x y+ = , 14k = −  
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Question 8     (**) 

The points A  and B  have coordinates ( )1,1  and ( )5,7 , respectively. 

a) Find an equation for the straight line 1l  which passes through A  and B . 

The straight line 2l  with equation 

2 3 18x y+ =  

meets 1l  at the point C . 

b) Determine the coordinates of C . 

The point D , where 3x = − , lies on 2l . 

c) Show clearly that  

AD BD= . 

SYN-T , 2 3 1y x= − , ( )3,4C  
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Question 9     (**+) 

The straight line L  passes through the points ( )2,5  and ( )2,3− , and meets the 

coordinate axes at the points P  and Q . 

Find the area of a square whose side is PQ . 

MP1-O , area 80=  
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Question 10     (**+) 

The straight line 1l  passes through the points ( )1, 1A − −  and ( ),5B k , where k  is a 

constant. 

a) Given that the gradient of 1l  is 1
2

 show that 11k = . 

The straight line 2l  passes through the midpoint of AB  and is perpendicular to 1l . 

b) Determine an equation of 2l , giving the answer in the form ax by c+ = , where 

a , b  and c  are integers. 

c) Calculate the area of the triangle enclosed by 2l  and the coordinate axes. 

2 12x y+ = , area 36=  
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Question 11     (**+) 

The straight lines 1l  and 2l  have equations 

1 : 2 10l x y+ = , 

2 : 3 4 10l x y− = . 

a) Sketch 1l  and 2l  in a single set of axes. 

The sketch must include the coordinates of all the points where each of these 

straight lines meet the coordinate axes. 

The two lines intersect at the point P . 

b) Use algebra to determine the exact coordinates of P . 

SYN-S , ( )50 10,
11 11

P  
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Question 12     (**+) 

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

a) Find an equation of the straight line L  which is perpendicular to the straight 

line AB  and passes through the point B , giving the answer in the form 

0ax by c+ + =  where a , b  and c  are integers. 

L  meets the coordinate axes at the points C  and D . 

The point O  represents the origin. 

b) Find the area of the triangle OCD . 

2 3 12 0x y− − = , area 12=  
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Question 13     (**+) 

The straight line 1l  has equation 

3 2 1x y− = . 

a) Find an equation of the straight line 2l  which is perpendicular to 1l  and passes 

through the point ( )4, 1A − , giving the answer in the form ax by c+ =  where 

a , b  and c  are integers. 

The straight line 1l  meets the coordinate axes at the points P  and Q . 

The point O  represents the origin. 

b) Show that the area of the triangle OPQ  is 1
12

 of a square unit. 

C1A , 2 3 5x y+ =  
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Question 14     (**+) 

The straight line 1L  passes through the points ( )6,4A −  and ( )3,16B . 

a) Find an equation for 1L . 

The straight line 2L  passes through the points ( )9, 1C −  and ( )7,11D − . 

b) Find an equation for 2L . 

c) Show that 1L  is perpendicular to 2L  

The point E  is the of intersection of 1L  and 2L . 

d) Show that the coordinates of E  are ( )3,8− . 

3 4 36y x− = , 4 3 23y x+ =  
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Question 15     (**+)   

 

 

 

 

 

 

The figure above shows three straight lines 1L , 2L  and 3L . 

a) Find an equation of the straight line 1L , given that it passes through the points 

( )7,3A  and ( )9,9B . 

2L  is perpendicular to 1L  and passes through A . 

b) Find an equation of 2L . 

3L  meets 1L  at the point B  and 2L  at the point C . 

The equation of 3L  is 
9

2

x
y

+
= . 

c) Determine the coordinates of C . 

d) Show that the triangle ABC  is isosceles. 

C1G , 3 18y x= − , 3 16y x+ = , ( )1,5C  
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Question 16     (**+) 

The straight line L  passes through the points ( )1, 14A − −  and ( )3, 2B − . 

a) Find an equation for L , giving the answer in the form y mx c= + . 

The point C  has coordinates ( )100, 312− − . 

b) Determine, by calculation, whether C  lies above L  or below L . 

C1I , 3 11y x= − , below  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 17     (**+) 

The straight line 1l  passes through the points ( )1, 1A −  and ( )7,8B . 

a) Find an equation of  1l . 

b) Show that the length of AB  is 13k , where k  is an integer. 

The straight line 2l , whose equation is 10x y+ = , meets 1l  at the point C . 

The point D  is the y  intercept of 2l . 

c) Determine the area of the triangle OCD , where O  is the origin. 

2 3 5y x= − , 3k = , area 25=  
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Question 18     (**+) 

The points A  and B  have coordinates ( )2,3  and ( )6,1 , respectively. 

a) Find an equation of the straight line 1l  which passes through A  and B . 

The line 2l  has gradient 1
4

 and meets the y  axis at the point ( )130,
4

. 

The two lines, 1l  and 2l , intersect at the point C . 

b) Show clearly that the length of AC  is exactly 1 5
2

. 

2 8y x+ =  

 

 

Question 19    (***) 

The straight line l  passes through the points ( )4,3A  and ( )4,9B − . 

a) Find an equation for l . 

 l   meets the coordinate axes at the points C  and D . 

b) Show that the midpoint of CD  is at a distance of 5  units from the origin. 

 4 3 24y x+ =  
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Question 20     (***) 

A triangle has vertices ( )2,6A , ( )2,8B −  and ( )1,0C − . 

a) Show that the triangle is right angled. 

b) Calculate the area of the triangle. 

area 15=  

 

 

Question 21    (***) 

The straight line 1l  has gradient 2  and passes through the point ( )8,3 . 

a) Find an equation for 1l . 

The straight line 2l  is perpendicular to the line with equation 3 10 0x y− + =   and 

crosses the y  axis at ( )0,1 . 

b) Determine an equation for 2l , giving the answer in the form ax by c+ = , 

where a , b  and c  are integers. 

c) Determine the coordinates of the point of intersection between 1l  and 2l . 

2 13y x= − , 3 3x y+ = , ( )6, 1−  
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Question 22     (***) 

The points A  and B  have coordinates ( )3, 5−  and ( )1,1B , respectively. 

a) Find an equation of the straight line through A  and B , in the form ax by c+ =  

where a , b  and c  are integers. 

The midpoint of AB  is M , and the line segment MC  is perpendicular to AB . 

b) Find the coordinates of M . 

c) State the gradient of MC . 

d) Given that C  has coordinates ( )8,a , find the value of a . 

3 4x y+ = , ( )2, 2M − , 1
3

m = , 0a =  
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Question 23     (***) 

The straight line 1L  passes through the point ( )1,2A −  and is parallel to the line that 

joins the points ( )7,4P  and ( )3,8Q . 

a) Show that an equation for 1L  is 

1x y+ = . 

The straight line 2L  is perpendicular to 1L  and passes through the point ( )4,3B − , 

intersecting 1L  at the point C . 

b) Find an equation for 2L . 

c) Determine the coordinates of C . 

7y x= + , ( )3,4C −  
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Question 24     (***) 

The straight line 1L  passes through the points ( )13,5A  and ( )9,2B . 

a) Find an equation for 1L . 

The point D  lies on  1L  and the point C  has coordinates ( )2,3 . 

The straight line 2L  passes through C  and D , and is perpendicular to 1L  . 

b) Determine an equation for 2L , giving the answer in the form ax by c+ = , 

where a , b  and c  are integers. 

c) Find the coordinates of D . 

4 3 19y x= − , 3 4 17y x+ = , ( )5, 1D −  
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Question 25     (***) 

 

 

 

 

 

 

 

 

The figure above shows a kite ABCD , where the vertices A  and C  have coordinates 

( )4,3  and ( )8, 7− , respectively.  

The diagonal BD  is a line of symmetry of the kite. 

Find an equation for the diagonal BD . 

MP1-N , 5 2 22y x= −  
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Question 26     (***) 

The points ( )0,3A , ( )2, 1B −  and ( ),1C k  are given, where k  is a constant. 

a) Find the exact length of AB . 

b) Given that AB  is perpendicular to BC , find the value of k . 

c) Determine the area of the triangle ABC . 

20 2 5AB = = , 6k = , area 10=  
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Question 27     (***) 

 

 

 

 

 

 

 

The figure above shows the right angled triangle PQR , whose vertices are located at 

( )6, 2P − −  and ( )6,6Q . 

It is further given that 90PQR = °� . 

a) Find an equation for the straight line l , which passes through Q  and R . 

The straight line l  meets the x  axis at the point T . 

b) Given that Q  is the midpoint of RT , determine the coordinates of R . 

C1J , 2 3 30y x+ = , ( )2,12R  
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Question 28     (***) 

 

 

 

 

 

 

The figure above shows the curve C  and the straight line L , with respective 

equations 

2 4 12x y= +    and    2 3 2y x− = . 

C  meets the y  axis at the point A , while C  and L  intersect each other at the points 

P  and Q . 

a) Find the coordinates of P  and the coordinates of Q . 

b) Show clearly that 90PAQ = °� . 

C1M , ( )2, 2P − − , ( )8,13Q   

 

 

 

2 4 12x y= +

y

2 3 2y x− =

Q

P A

x
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Question 29     (***) 

 

 

 

 

 

 

 

 

The figure above shows a triangle with vertices at ( )2,6A , ( )11,6B  and ( ),C p q . 

a) Given that the point ( )6,2D  is the midpoint of AC , determine the value of p  

and the value of q . 

The straight line l , passes through D  and is perpendicular to AC .  

The point E  is the intersection of  l  and AB .  

b) Find the coordinates of E . 

C1Q , 10p = , 2q = − , ( )10,6E  

 

 

 

 

l
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B
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Question 30     (***) 

The straight line PQ  has equation 

5 2 7 0x y− + = . 

The points P  and Q  have coordinates ( )1,1−  and ( )1,k , respectively. 

Calculate, showing a clear method … 

a) … the gradient of PQ . 

b) … the value of k . 

c) … the distance PR , where R  is the point ( )8,0− . 

5gradient
2

= , 6k = , 5 2PR =  
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Question 31     (***) 

The points A  and B  have coordinates ( )1,5−  and ( )7,11 , respectively. 

a) Show that the equation of the perpendicular bisector of AB  is 

4 3 36x y+ = . 

The perpendicular bisector of AB  crosses the coordinate axes at the points P  and Q . 

b) Find the area of the triangle OPQ , where O  is the origin. 

SYN-A , area 54=  
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Question 32     (***) 

The points A , B  and C  have coordinates ( )1,5− ,  ( )7, 1− and ( )6,6 , respectively. 

a) Find an equation of the straight line through A  and B , giving the answer in 

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

The midpoint of AB  is the point M . 

b) Find the coordinates of M . 

c) Show that MC  is perpendicular to AB . 

d) Calculate the area of the triangle ABC . 

3 4 17x y+ = , ( )3,2M , area 25=  
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Question 33     (***) 

The points A , B , C  and D  have coordinates ( )5,6− , ( )5,1 , ( )8,3  and ( ), 13k − , 

respectively, where k  is a constant. 

a) Find an equation of the straight line through A  and B . 

b) Given that CD  is perpendicular to AB , find the value of k . 

2 7x y+ = , 0k =  
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Question 34     (***)  

Relative to a fixed origin O  the points A , B  and C  have respective coordinates 

( )1,3− , ( )1,11  and ( )13,k , where k  is a constant. 

a) Find the length of AB , in the form 17a , where a  is an integer. 

b) Given the length of BC  is 3 17 , determine the possible values of k . 

The actual value of k  is in fact the smaller of the two values found in part (b). 

c) Show clearly that 

90ABC = °� . 

d) Calculate the area of the triangle ABC . 

2 17AB = , 8 or 14k = , area 51=  
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Question 35     (***) 

 

 

 

 

 

 

 

The figure above shows the straight line 1L  with equation 

3 2 18 0x y− + = . 

The straight line 2L  is perpendicular to 1L   and the two lines meet each other at the 

point ( )0,P p . 

The straight lines 1L  and  2L   cross the x  axis at the points Q  and R , respectively. 

a) Find the value of p . 

b) Determine an equation for 2L . 

c) Show that the area of the triangle PQR  is 87.75  square units. 

C1F , 9p = , 2 3 27x y+ =  
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Question 36     (***) 

The straight line 1l  passes through the points ( )1,2A  and ( )7, 2B − . 

a) Determine an equation for 1l , giving the answer in the form ax by c+ = , 

where a , b  and c  are integers. 

The straight line 2l  passes through B  and is perpendicular to 1l . 

b) Find an equation for 2l . 

2l  meets the straight line with equation 1x =  at the point C . 

c) Calculate the area of the triangle ABC . 

C1K , 2 3 8x y+ = , 3 2 25 0x y− − = , area 39=  
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Question 37     (***) 

The straight line 1l  passes through the points ( )8, 2A −  and ( )10,1B . 

a) Determine an equation of 1l  giving the answer in the form 0ax by c+ + = , 

where a , b  and c  are integers. 

The straight line 2l  has gradient 8  and passes through the point ( )2,2C . The two 

lines meet at the point D . 

b) Show that D  lies on the y axis. 

The point E  has coordinates ( )1, 6− . 

c) Show clearly that EA ED= . 

3 2 28 0x y− − =  
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Question 38     (***) 

The straight lines with equations  

3y x c= +   and  2 7y x= +  

intersect at the point ( )2,P k , where c  and  k  are constants. 

Find the value of  c  and the value of k . 

C1P , 5, 11c k= =  

 

 

Question 39     (***) 

The straight line AB  has equation 3 4 9x y+ =  and C  is the point ( )6,4 . 

The straight line BC  is perpendicular to AB . 

 Find, showing a clear method, … 

a) … an equation for the straight line BC , giving the answer in the form 

ax by c+ = , where a , b  and c  are integers. 

b) … the coordinates of B . 

4 3 12x y− = , ( )3,0B  
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Question 40     (***)   

 

 

 

 

 

 

 

 

The straight line 1l  has equation 

3 2 6 0x y− + = , 

and crosses the y  axis at the point B . 

a) Find the gradient of 1l . 

The straight line 2l  intersects 1l  at the point ( )2,6A  and crosses the x  axis at the 

point D . 

b) Given that 90BAD = °� , find an equation of 2l . 

The point C  is such so that ABCD  is a rectangle, as shown in the figure above. 

c) Calculate the area of the rectangle ABCD . 

C1V , 3gradient
2

= , 3 2 22y x+ = , area 39=  
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Question 41     (***)  

The straight line 1l  passes through the points ( )3,20A  and ( )13,0B . 

The straight line 2l  has gradient 1
3

 and passes through the point ( )0,5C . 

The point D  is the intersection of  1l  and 2l . 

Show that the length of AD  is 5k , where k  is an integer. 

MP1-A , 6k =  
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44 STANDARD 

QUESTIONS 
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Question 1     (***+)  

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

The straight line 1L  passes through the point B  and is perpendicular to the straight 

line which passes through A  and B . 

a) Find an equation of 1L . 

1L  meets the y  axis at the point C . 

b) Show by calculation that 

AB BC= . 

The quadrilateral ABCD  is a square whose diagonals intersect at the point M . 

c) Determine … 

i. … the coordinates of M . 

ii. … the coordinates of D . 

C1R , 12 3y x= − , ( )2,8M − , ( )6,10D −  
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Question 2     (***+) 

The straight line 1l  crosses the coordinate axes at the points ( )6,0A −  and ( )0,18B . 

a) Determine an equation for 1l , giving the answer in the form y mx c= + , where 

m  and c  are constants. 

The straight line 2l  has equation 

7 14x y− = , 

and meets 1l  at the point D . 

b) Find the coordinates of D . 

2l  meets the y axis at the point C .  

c) Show clearly that  

90CAD = °� . 

d) Calculate the area of the triangle CAD . 

3 18y x= + , ( )7, 3D − − , area 10=  
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Question 3     (***+) 

The straight line L  passes through the points ( )2,2A −  and ( )1,3B . 

a) Find an equation for L . 

The point C  has coordinates ( )3,k . 

Given that the angle ABC  is 90° , find … 

b) … the value of k . 

c) … the area of the triangle ABC . 

3 8 0x y− + = , 3k = − , area 10=  
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Question 4     (***+)    

The straight line segment joining the points with coordinates ( )7,k−  and ( )2, 11− − , 

where k  is a constant, has gradient 2− . 

a) Determine the value of k . 

The midpoint of the straight line segment joining the points with coordinates ( ), 3a −  

and ( )4,1  has coordinates ( )9,b , where a  and b  are constants. 

b) Find the value of a  and the value of b . 

The straight line segment joining the points with coordinates ( )7,7−  and ( )3,c− , 

where c  is a constant, has length 17 . 

c) Determine the possible values of c . 

C1W , 1k = − , 14a = , 1b = − , 6, 8c =  
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Question 5     (***+) 

The points ( )1,3A − , ( )3,1B  and ( )5,5C  are given. 

a) Show that AB  is perpendicular to BC . 

b) Find an equation for the straight line which passes through B  and C . 

The straight line through A  and C  has equation 

3 10 0x y− + = . 

The midpoint of AB  is the point M . 

c) Determine an equation of the straight line which passes through M  and is 

parallel to the straight line through A  and C . 

The straight line which passes through M  and is parallel to the straight line through 

A  and C , meets BC  at the point P . 

d) State the coordinates of P . 

C1A , 2 5y x= − , 3 5y x= + , ( )4,3P  
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Question 6     (***+) 

The points A , B , C  and D  have coordinates ( )0,4 , ( )2,8 , ( )3,0  and ( )6,k , 

respectively, where k  is a constant. 

The straight line 1L  passes through the points A  and B , and the straight line 2L  

passes through the points C  and D . 

a) Given that 1L  is parallel to 2L , find an equation for 2L . 

b) Find the value of k . 

The straight line 3L  passes through the point A  is perpendicular to 2L . 

c) Determine an equation for 3L . 

d) Show that 2L  and 3L  meet at the point with coordinates ( )4,2 . 

2 6y x= − , 6k = , 2 8x y+ =  
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Question 7     (***+) 

The straight line 1l  passes through the points ( )0,3A  and ( )12,9B . 

a) Find an equation for 1l . 

The straight line 2l  passes through the point ( )11,1C  and is perpendicular to 1l . 

The two lines intersect at the point P . 

b) Calculate the coordinates of P . 

c) Determine the length of CP . 

d) Hence, or otherwise, show that the area of the triangle APC  is 30  square 

units. 

C1L , 2 6 0x y− + = , ( )8,7P , 3 5CP =  
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Question 8     (***+) 

The straight lines 1l  and 2l  have respective equations 

4 5 0x y+ + =  and 2 2y x= − . 

These two lines intersect at the point P . 

a) Sketch 1l  and 2l  on the same diagram, showing clearly all the points where 

each of these lines meet the coordinate axes. 

b) Calculate the exact coordinates of  P . 

c) Determine an equation of the straight line which passes through P , and is 

perpendicular to 1l . 

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

C1O , ( )1 4,
3 3

P − , 12 3 8x y− =  
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Question 9     (***+) 

The points A , B  and C  have coordinates ( )6,5− , ( )0,7  and ( )8,3 , respectively. 

The straight line 1L  is parallel to BC  and passes through the point A . 

a) Show that an equation for 1L  is 

2 4x y+ = . 

The straight line 2L  passes through the point C  is perpendicular to BC . 

b) Find an equation for 2L . 

The lines 1L  and 2L  meet at the point D . 

c) Show that the distance BD  is 10  units. 

SYN-O , 2 13y x= −  
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Question 10     (***+) 

The points ( )1, 1A − − , ( )8,2B  and ( )0,1C  are given. 

a) Find an equation for the straight line 1L , which passes through A  and B . 

The straight line 2L  has gradient 3−  and passes through C . 

1L  and 2L  intersect at the point D . 

b) Find the exact coordinates of D . 

c) Find the exact length of CD , giving the answer in the form of 10k , where k  

is a constant. 

d) Hence, or otherwise, show clearly that the area of the triangle ABC  is 7.5  

square units. 

3 2y x= − , ( )1 1,
2 2

D − , 1 10
2

CD =  
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Question 11     (***+) 

 

 

 

 

 

 

The figure above shows the points ( )0,12A , B , ( )10,2C  and ( )2,6M . 

a) Given that M is the midpoint of AB , state the coordinates of B . 

b) Find the exact length of BC . 

c) Given that 90ABC = °� , find the area of the triangle ABC , giving the final 

answer as an integer. 

The straight line through M  and perpendicular to AB  meets AC  at the point N . 

d) Determine the area of the trapezium MBCN . 

C1N , ( )4,0B , 40BC = , area of  40ABC =� , area of  30MBCN =�  
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Question 12     (***+) 

The straight line 1L  has gradient 3  and y  intercept of 8− . 

The straight line 2L  is perpendicular to 1L  and passes through the point ( )7,3 . 

The point P  is the intersection of 1L  and 2L .  

a) Write down an equation for 1L . 

b) Find the coordinates of P . 

1L  and 2L  meet the x  axis at the points A  and B , respectively. 

c) Determine the exact area of the triangle APB . 

3 8y x= − , ( )4,4P , 80area
3

=  
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Question 13     (***+) 

The straight line 1L  passes through the points ( )1,4A  and ( )3,9B . 

a) Find an equation for 1L , giving the answer in the form 0ax by c+ + = , where 

a , b  and c  are integers. 

The straight line 2L  is perpendicular to  1L  and passes through the points B  and C . 

Given the point C  has coordinates ( )13,k , find … 

b) … the value of k . 

c) … the area of the triangle ABC . 

SYN-N , 5 2 3 0x y− + = , 5k = , area 29=  
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Question 14     (***+) 

The straight line PQ  has equation 

5 3 18x y+ =  

and P  is the point with coordinates ( )9, 9− . 

a) Find an equation for the straight line that is perpendicular to the line PQ  and 

passing through the point P , giving the answer in the form ax by c+ = , where 

a , b  and c  are integers. 

The straight line QR  has equation 

6y x= − . 

b) Find the exact coordinates of Q . 

The point ( )7, 3M −  is the midpoint of PT . 

c) Find the coordinates of T . 

3 5 72x y− = , ( )9 3,
2 2

Q − , ( )5,3T  
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Question 15     (***+) 

The straight line 1l  passes through the points ( )2, 3A − −  and ( )1, 12B − . 

a) Find an equation for 1l . 

The point M  is the midpoint of AB . 

The straight line 2l  passes through M and has gradient 3
2

. 

b) Find an equation for 2l . 

1l  and 2l   cross the y  axis at the points P  and Q , respectively. 

c) Show that the area of the triangle PMQ  is 
9

16
. 

3 9y x= − − , 6 4 27 0x y− − =  
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Question 16     (***+) 

The straight line l  passes through the point ( ),3A a , where a  is a constant, and is 

perpendicular to the line with equation 

3 4 12x y+ = . 

Given that l  crosses the y  axis at ( )0, 5− , find the value of a . 

6a =  

 

 

Question 17     (***+) 

The points ( )3, 1A − − , ( )4,3B − , ( )3,6C  and ( )4,2D  form the vertices of the 

quadrilateral ABCD . 

By calculating relevant gradients and lengths show that ABCD  is a parallelogram but 

not a rhombus or a rectangle. 

proof  
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Question 18     (***+) 

A triangle has vertices at ( )1,0A , ( )9,4B  and ( ),6C k . 

a) Given that 90ABC = °� , show that 8k = . 

b) Find an equation of the straight line BC , giving the answer in the form 

ax by c+ = , where a , b  and c  are integers. 

The line BC  meets the x  axis at the point D . 

c) Find the area of the triangle ABD . 

d) Hence, or otherwise, determine the area of the triangle ABC . 

SYN-G , 2 22x y+ = , area 20ABD = , area 10ABC =  
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Question 19     (***+) 

 

 

 

 

 

The figure above shows a trapezium ABCD . 

The side AB  is parallel to CD  and the angles BAD  and ADC  are both right angles. 

The coordinates of D  are ( )4,7 , and the straight line through A  and B  has equation 

5 4 7x y+ = . 

a) Show that an equation for the straight line through C  and D  is 

5 4 48x y+ = . 

b) Find an equation for the straight line through A  and D . 

The straight line through B  and C  has equation 

9 15 0x y+ + = . 

c) Show that the coordinates of C  are ( )12, 3− . 

C1C , 4 5 19 0x y− + =  
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Question 20     (***+) 

 

 

 

 

 

The figure above shows a rhombus ABCD , where the vertices A  and C  have 

coordinates ( )2,3  and ( )3,0 , respectively. 

a) Show that an equation of the diagonal BD  is 

3 2 0x y− + = . 

b) Given that an equation of the line through A  and D  is 

3 4 6 0x y− + = , 

find the coordinates of D . 

c) State the coordinates of  B . 

SYN-M , ( )2,0D − , ( )7,3B  
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Question 21     (***+) 

The straight line 1l  passes through the point ( )10, 3−  and has gradient 1
3

. 

a) Find an equation for 1l , in the form 0ax by c+ + = , where a , b  and c  are 

integers. 

The straight line 2l  has gradient of 2−  and y  intercept of 3 . 

1l  and 2l  intersect at the point P . 

b) Determine the coordinates of P . 

1l  meets the y  axis at the point Q .  

c) Calculate the exact area of the triangle OPQ , where O  is the origin. 

MP1-G , 3 19 0x y− − = , ( )4, 5P − , 38area
3

=  
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Question 22     (***+) 

The points A  and B  have coordinates ( )4,5−  and ( )0,4 , respectively. 

a) Find an equation of the straight line which passes through A  and B . 

The point C  lies on the straight line through A  and B , so that the distance of AB  is 

the same as the distance of BC . 

b) Find the coordinates of C . 

MP1-I , 4 16x y+ = , ( )4,3C  
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Question 23     (***+)  

The distance of the point A  from the origin O  is exactly 10 2 . 

a) Given the coordinates of A  are ( )3 1, 7t t− − , where t  is a constant, determine 

the possible values of t . 

It is further given that A  lies on the straight line with equation 

5 2 18y x+ = . 

b) Calculate the distance AB  if  B  has coordinates ( )6,4 . 

SYN-Q , 3 or 5k = − , 10AB =  

 

 

 

 

 

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 24     (***+)  

 

 

 

 

 

 

 

The figure above shows the points ( )0,5A , ( )4,7B , ( )1,0C  and ( )3,1D . 

The straight line 1L  passes through A  and B , and the straight line 2L  passes through 

C  and D . 

a) Find an equation for 1L . 

b) Show that 2L  is parallel to 1L . 

The straight line 3L  passes through A  and D , and the straight line 4L  passes through 

B  and C . 

The lines 3L  and 4L  intersect at the point E . 

c) Determine the ratio of the area of the triangle ABE  to that of ECD . 

The individual calculations of these areas are not needed for this part. 

C1P , 1 5
2

y x= + , 4 :1  
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Question 25     (***+) 

The straight line 1l  with equation 3 2 5x y− =  crosses the y  axis at the point P , and 

the point Q  has coordinates ( )6, 2− . 

a) Find the exact coordinates of the midpoint of  PQ . 

The straight line 2l  passes through the point Q  and is perpendicular to 1l . The two 

lines intersect at the point R . 

b) Find, showing a clear method, … 

i. … an equation for 2l , giving the answer in the form ax by c+ = , where 

a , b  and c  are integers. 

ii. ... the exact coordinates of R . 

( )93,
4

M − , 2 3 6x y+ = , ( )27 8,
13 13

R  
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Question 26     (***+)  

 

 

 

 

 

 

 

 

 

The figure above shows the square ABCD , where the vertices of A  and D  lie on the 

x  axis and the y  axis, respectively. 

The point P  lies on the y  axis so that PAB  is a straight line.  

Given that the equation of the straight line through A  and D  is 2 6y x+ = ,  show 

clearly that the distance PD  is 7.5  units. 

C1I , proof  
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Question 27     (***+)      

The straight line 1l  passes through the points ( )4, 7A − −  and ( )4,9B . 

The straight line 2l  has equation 

1 4
2

y x= + , 

and meets the 1l  at the point C . 

a) Determine an equation for 1l . 

b) Find the coordinates of C . 

The straight line 3l  is the bisector of the angle formed by  1l  and 2l . 

c)  Given that 3l  has positive gradient, determine an equation for 3l . 

MP1-C , 2 1y x= + , ( )2,5C , 3y x= +  
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Question 28     (***+) 

 

 

 

 

 

 

The points ( )1,2A , ( )3,8B  and ( )13,8C  are shown in the figure above. 

The straight lines 1l  and 2l  are the perpendicular bisectors of the straight line 

segments AB  and BC , respectively.  

a) Find an equation for 1l . 

The point D  is the intersection of  1l  and 2l . 

b) Show by a direct algebraic method that D  is equidistant from A , B  and C . 

You may not use any circle theorems in this part of the question. 

SYN-P , 3 17x y+ =  
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Question 29     (****) 

A straight line L  and a curve C  have the following equations. 

1 1
: 1 1 1L

x y

  
+ + =  

  
    and     : 2 0C xy + = . 

a) Find the coordinates of the points of intersection between L  and C . 

b) Sketch the graphs of L  and C  in the same set of axes. 

MP1-D , ( ) ( )2,1 , 1, 2− −  
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Question 30     (****)      

The straight line 1l  passes through the point ( )7, 4A − −  and meets the y  axis at the 

point ( )0,2B . 

a) Determine, with full justification, whether the point ( )5, 2P − −  lies above 1l  or 

below 1l . 

The straight line 2l  passes through the point ( )1, 10C − −  and meets the 1l  at B . 

b) Determine, with full justification, whether the point ( )1 , 5
2

Q − −  lies inside or 

outside the triangle ABC . 

MP1-B , 1 is above P l ,  is outside Q ABC  
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Question 31     (****) 

The points A , B  and C  have coordinates ( )2,0 , ( )7,2− and ( )5,5 , respectively.  

The straight line through A , which is perpendicular to the straight line BC , intersects 

BC  at the point D . 

Find the coordinates of D . 

MP1-L , ( )1,4D  

 

 

Question 32       (****) 

The points ( )3,7A , ( )5,2B  and ( )11,4C  are given. 

Calculate the area of the triangle ABC . 

C1Y , area 17=  
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Question 33      (****) 

The points A  and B  have coordinates ( )1,4 3  and ( )3 3,3− + , respectively. 

a) Find an equation for the straight line L  which passes through A  and B , 

giving the answer in the form ( )3y x k= + , where k  is an integer. 

L  meets the x  axis at the point C . 

b) Determine the length of AC . 

c) Calculate the acute angle between L  and the x  axis. 

SYN-D , 3 3 3y x= + , 8AC = , 60°  

 

 

 

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 34      (****) 

The points A  and C  are the diagonally opposite vertices of a square ABCD . 

The straight line 1l  with equation 

3 2 24x y− = , 

meets the x  and y  axes at A  and C , respectively. 

The straight line 2l  passes through B  and D . 

Determine an equation of 2l . 

SYN-E , 2 3 10 0x y+ + =  
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Question 35     (****)   

 

 

 

 

 

 

 

 

 

 

The straight line 1l  passes though the points ( )15,0A  and ( )0,30B . 

a) Determine an equation for 1l . 

The straight line 2l  is perpendicular to 1l  and passes though the point ( )0,Q k , where 

k  is a positive constant. 

The point P  is the intersection between  1l  and  2l . 

b) Find, in terms of k , the x  coordinate of P . 

c) Given further that the area of the triangle OQP  is 25 , where O  is the origin, 

determine the possible area of the quadrilateral OQPA . 

MP1-M , 30 2y x= − , 212
5

x k= − , area 220  or  100=  
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Question 36     (****)   

The straight line l  passes through the point ( )3,4A  and has gradient 1
2

. 

a) Find an equation of l , giving the answer in the form y mx c= + , where m  and 

c  are constants. 

b) Show that ( )3,1B −  also lies on l . 

c) Calculate, in exact surd form, the distance of AB . 

The point P  lies on l  and has x  coordinate p , where p  is a constant. 

d) Given that the distance AP  is 125 , determine the possible values of p . 

C1D , 51
2 2

y x= + , 3 5 45AB = = , 7,13k = −  
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Question 37     (****) 

The straight line l  passes through the points ( )6,0A  and ( )10,8B . 

a) Find an equation for l , giving the answer in the form y mx c= + , where m  

and c  are constants. 

The midpoint of OA  is M  and the midpoint of OB  is N , where O  is the origin. 

b) State the coordinates of M  and N . 

c) Determine the area of the trapezium ABNM . 

C1Z , 2 12y x= − , ( )3,0M , ( )5,4N , area 18=  
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Question 38     (****) 

The straight line 1l  has equation 2 18 0x y+ − =  and crosses the x  axis at the point P . 

The straight line 2l  is parallel to 1l  and passes through the point ( )4,6Q − . 

The point R  is the x  intercept of 2l . 

a) Determine the coordinates of P  and R . 

The point S  lies on 1l  so that RS  is perpendicular to 1l . 

b) Calculate the area of the triangle PRS . 

SYN-I , ( )9,0P , ( )1,0R − , area 20=  
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Question 39     (****) 

 

 

 

 

 

 

The figure above shows the rectangle ABCD , with ( )5,0A , ( )0,12B  and ( )24,C k . 

a) Show that 22k =  and hence calculate the area of the rectangle ABCD . 

b) Determine the coordinates of D . 

MP1-J ,  area 338= , ( )29,10D  
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Question 40     (****) 

 

 

 

 

 

The figure above shows the curve C  with equation 

2 2 3y x x= − + . 

The points ( )1,6P − , ( )0,3Q  and R  all lie on C . 

Given that 90PQR = °� , determine the exact coordinates of R . 

SYN-C , ( )7 34,
3 9

R  
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Question 41     (****) 

The straight lines 1l   and 2l , with respective equations 

3y x=        and        3 2 13x y+ = , 

intersect at the point P . 

The points A  and B , are the points of intersection of the straight line with equation 

1y = −  with 1l  and 2l ,  respectively. 

Show that the area of the triangle ABP  is 
128

9
 square units. 

MP1-X , 3
2

m = − , ( )13 13,
9 3

P  
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Question 42     (****) 

The points A , B  and C  have coordinates ( )1,5 , ( )2, y−  and ( )2, 3− , respectively.  

a) Find, in terms of y , the gradient of BC . 

The angle ABC  is 90° . 

b) Determine the possible values of y . 

C1X , 
3

4

y +
− , 1, 3y y= − =  
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Question 43     (****) 

The rectangle ABCD  has three of its vertices located at ( )5,10A , ( )3,B k  and 

( )9,2C , where k  is a constant. 

a) Show that  

( )( )10 2 12 0k k− − + = . 

 and hence determine the two possible values of k . 

It is further given that the rectangle ABCD  reduces to a square, for one of the two 

values of k  found in part (a). 

For the square ABCD  ... 

b) ... determine its area. 

c) ... state the coordinates of D . 

SYN-B , 8k = , area 40= , ( )11,8D  
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Question 44     (****)    

The straight line 1l  has gradient m  and has x  intercept 6 . 

a) Show clearly that the equation of  1l  can be written as ( )6y m x= − . 

The straight line 2l , with equation 2 9y x= + , meets 1l  at the point A . 

b) Show that the coordinates of A  are 
6 9 21

,
2 2

m m

m m

+ 
 

− − 
 

The straight line 3l , with equation 2 3y x= − , meets 1l  at the point B . 

c) Show that the distance AB  is 
( )2

2

144 1

4 4

m

m m

+

+ +
 

d) Given further that distance AB  is 4 2  find the two possible equations of  1l . 

SYN-P , 6y x= − , 7 6x y+ =  

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

 

 

 

 

 

16 HARD QUESTIONS 
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Question 1      (****+) 

The points ( )0,3A k  and ( )0,B k  are given, where k  is a non zero constant. 

The point P  lies on the straight line with equation y x= , so that both straight lines, 

AP  and BP , have negative gradient. 

The straight line through A  and P  meets the x  axis at 1x  and the straight line 

through B  and P  meets the x  axis at 2x . 

Show that  
1 2

1 1 2

3x x k
− = . 

SYN-J , proof  
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Question 2     (****+)  

The points A  and B  have coordinates ( )8,2  and ( )11,3 , respectively. 

The point C  lies on the straight line with equation  

14y x+ = . 

Given further that the distance AC  is twice as large as the distance AB , determine 

the two possible sets of coordinates of C . 

SYN-F , ( ) ( )6,8 14,0C C∪  
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Question 3      (****+) 

The points A  and B  have coordinates ( )3,10−  and ( )9,6 , respectively.  

a) Find an equation for the straight line 1L  which passes through the point B  and 

is perpendicular to AB , in the form y mx c= + , where m  and c  are constants. 

1L  crosses the x  axis at the point C . 

b) Determine the value of tanθ , where θ  is the angle that BC  makes with the 

positive x  axis. 

c) Find an equation for the straight line 2L  which passes through the point C  

and is parallel to AB , in the form ax by c+ = , where a , b  and c  are integers. 

The point D  is such so that ABCD  is a rectangle. 

d) Show that the coordinates of D  are ( )5,4− . 

e) Find the area of the rectangle ABCD . 

MP1-R , 3 21y x= − , tan 3θ = 3 7x y+ = area 80=  
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Question 4     (****+) 

The points A  and C  have coordinates ( )3,2  and ( )5,6 , respectively.  

a) Find an equation for the perpendicular bisector of AC , giving the answer in 

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

The perpendicular bisector of AC crosses the y  axis at the point B . 

The point D  is such so that ABCD  is a rhombus. 

b) Show that the coordinates of D  are ( )8,2 . 

c) Calculate the area of the rhombus ABCD . 

MP1-Q , 2 12x y+ = , area 20=  
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Question 5      (****+)   

The straight line l  passes through the point ( )4,5P  and has gradient 3 . 

The point Q  also lies on l  so that the distance PQ  is 3 10 . 

Determine the coordinates of the two possible positions of Q . 

MP1-Z , ( ) ( )7,14 or 1, 4Q Q −  
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Question 6     (****+) 

 

 

 

 

 

 

The figure above shows a parallelogram ABCD . 

The straight line 1l  passes through ( )1,3A −  and ( )4,4B . 

a) Find an equation for 1l . 

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

The points C  and D  lie on the straight line 2l , which has equation 5 10 0y x− + = . 

b) Show that the distance between 1l  and 2l  is k , where k  is an integer. 

c) Hence, find the area of the parallelogram ABCD . 

C1E , 5 16 0y x− − = , 26k = , area 26=  
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Question 7     (****+) 

 

 

 

 

 

 

 

 

The figure above shows a trapezium OABC , where O  is the origin, whose side AB  

is parallel to the side OC . 

The diagonal AC  is horizontal and the points A  and B  have coordinates ( )0,6  and 

( )8,8 , respectively. 

The diagonals of the trapezium meet at the point D . 

Show by direct area calculations that the area of the triangle BCD  is equal to the area 

of the triangle OAD . 

C1H , proof  
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Question 8     (****+) 

 

 

 

 

 

 

 

A parallelogram has vertices at ( )3, 2A − − , ( )4,2B − , ( )3,8C  and ( )4,4D . 

a) Show that 90ABD = °  and hence find the area of the parallelogram ABCD . 

The side CD  is extended so that it meets the x  axis at the point E . 

b) Find the coordinates of E . 

c) Show that EB  and AD  bisect each other. 

d) By considering two suitable congruent triangles and without any direct area 

calculations, show that the area of the triangle EBC  is equal to the area of the 

parallelogram ABCD . 

MP1-P , area 34= , ( )5,0E  

 

A

B

C

D

O E

y

x

not drawn to scale



Created by T. Madas 
 

Created by T. Madas 

Question 9     (****+)  

The straight line 1l  passes through the points ( )2,1A  and ( ),8B k , where k  is a 

constant. 

a) Given the gradient of 1l  is 7
2

 show that 4k = . 

b) Find an equation for 1l . 

The straight line 2l  is parallel to the y  axis and passing through A . 

The point C  lies on 2l  so that the length of BC  is exactly 2 2 . 

c) Find the possible coordinates of C . 

d) Determine the largest possible area of the triangle ABC . 

C1T , 2 7 12y x= − , ( ) ( )2,6 or  2,10C C , area 9=  
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Question 10      (****+) 

The straight lines 1L  and  2L  have respective equations 

4 2x y a+ =     and    5 4x y b+ = . 

It is given that  1L  and  2L   meet at the point P . 

Express a  in terms of b , given further that P  lies in the second quadrant and is 

equidistant from the coordinate axes. 

SP-Z , 2a b=  
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Question 11     (****+) 

The points A  and B  have coordinates ( )0, 4−  and ( )3, 2− , respectively. 

a) Determine an equation for the straight line l  which passes through the points 

A  and B , giving the answer in the form 0ax by c+ + = , where a , b  and c  

are integers. 

The point C  lies on l , so that the distance AC  is 3 13 units. 

b) Show, by a complete algebraic solution, that one possible set of coordinates 

for C  are (9,2)  and find the other set. 

C1U , 2 3 12 0x y− − = , ( )9, 10C − −  
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Question 12     (****+) 

The point A  lies on the straight line L  with equation  

2 3y x= + . 

The point B  has coordinates ( )4,1  and the point C  is the reflection of A  about L . 

Determine the possible coordinates of A , given that AB  is perpendicular to AC . 

SP-N , ( ) ( )2,7    or    2, 1A A − −  
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Question 13     (****+) 

The points ( )3,9A − , ( )4,5B  and ( )7, 6C −  are three vertices of the kite ABCD . 

Determine the coordinates of D . 

SP-D , ( )2,1D −  
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Question 14     (****+)    

The straight line L  has equation  

3 2 12x y− = . 

Find the coordinates of the point Q , where Q  is the reflection of the point ( )12, 1P − . 

V , SYN-X , ( )0,7Q  
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Question 15     (****+)    

The points ( )7,5P  and  ( )4, 3Q −  are given. 

The point Q  is rotated by 90°  anticlockwise about the point P . 

V , SYN-Z , ( )15,2R  
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Question 16     (****+) 

The point ( )1,3A  is one of the vertices of a rhombus whose centre is ( )3,7B . 

One of the sides of the rhombus lies on the straight line with equation  

5 2y x= − . 

Determine the coordinates of the other three vertices of this rhombus. 

SP-G , ( ) ( ) ( )7 29 25 135,11 , , , ,
3 3 3 3

−  
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Question 17     (****+)     

The point A  has coordinates ( )2,1− . 

a) Find the coordinates of the point of reflection of A  about the straight line with 

equation 3 12x y+ = . 

The point P , whose coordinates are ( )4,2 , is rotated about A  by 90°  anticlockwise, 

onto the point Q . 

b) Determine the coordinates of Q . 

MP1-U , ( )8.2,4.4 , ( )3,7Q −  
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Question 18      (****+) 

The point ( ),A a b , where a  and b  are constants, lie on the straight line with equation 

2 1y x= + . 

The point ( ),B a c , where c  is a constant, lie on the straight line with equation 

2 3 6y x+ = . 

The point ( )1
2

,P a b c +   lies on the straight line L . 

Determine an equation of L . 

SYN-K , 1 2
4

y x= +  
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17 ENRICHMENT 

QUESTIONS 
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Question 1     (*****) 

Find the shortest distance between the parallel lines with equations 

2 10x y+ =    and    2 20x y+ = . 

[You may not use a standard formula which determines the shortest distance of a 

point from a straight line in this question] 

C1S , 2 5  
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Question 2     (*****)     

The straight line 1L , has gradient m , 0m >  and passes through the point ( )2,3A . 

Another straight line 2L   is perpendicular to 1L  and passes through the point ( )2,B k , 

3k ≠ . 

The point C  is the intersection of 1L  and 2L . 

Determine the y  coordinate of C , in terms of k  and m , and given further that the 

triangle ABC  is isosceles, prove that 1m = . 

SP-H , 
2

2

3

1

km
y

m

+
=

+
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Question 3     (*****) 

The variables x  and y  are such so that 

ax by c+ = , 

where a , b  and c  are non zero constants. 

Show that the minimum value of 2 2
x y+  is 

2

2 2

c

a b+
. 

SP-Z , proof  
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Question 4     (*****)      

 

 

 

 

 

 

 

The figure above shows an isosceles trapezium OABC , where O  is the origin. 

It is further given that 

• the coordinates of A  are ( )0,6 , 

• the sides AB  and OC  are parallel, 

• OA BC= , 

• the diagonal AC  is parallel to the x  axis.  

If B lies on the line with equation y x= , determine, in exact simplified surd form, the 

coordinates of B . 

MP1-S , ( )6 3 2,6 3 2B + +  
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Question 5     (*****)   

The straight line 1l  passes though the points ( )30,0A  and ( )0,10B . 

The straight line 2l  is perpendicular to 1l .  

The point P  is the intersection between  1l  and  2l , and the point  Q  is the point 

where  2l  meets the y  axis. 

Given further that the area of the triangle OQP  is 2.4 , where O  is the origin, find the 

possible area of the quadrilateral AQPA . 

SPX-A , area 140.4  or  149.4=  
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Question 6     (*****) 

The straight line 1L  has equation 

6 2y x= − , 

The straight line 2L  passes through the point ( )2,7A  and meets 1L  at the point B . 

Given that 1L  and 2L  intersect each other at 45° , determine the coordinates of B . 

SP-F , ( )1,4B  
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Question 7     (*****) 

The straight lines 1L   and  2L  have respective equations  

3 10y x= − −       and    5 4y x= − . 

The point A  has coordinates ( )4,2 . 

The point B  lies on 1L ,  so that the midpoint M  of the straight line segment AB , lies 

on 2L . 

Determine the coordinates of B  and the coordinates of M . 

SP-A , ( ) ( )5 5 3 1, ,   ,
2 2 4 4

B M −  
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Question 8     (*****) 

The straight line l   has equation 

( ) ( )2 2 2 5a x a y a+ + − = − , 

where a  is a constant. 

Show that l  passes through a fixed point P  for all values of a . 

SP-C , proof  
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Question 9     (*****)     

A family of straight lines, has equation 

( )1 2y m x= − + ,  x ∈� , 

where m  is a parameter. 

From the above family of straight lines, determine the equations of any straight lines 

whose distance from the origin O  is  1 unit. 

SP-K , ( )1 3 5
4

y x= + , 1x =  
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Question 10      (*****) 

The straight lines 1l  and 2l   have respective equations  

y x=    and  2x y+ = . 

The straight line 3l  is parallel to the x  axis and passes through the point ( ),P h k . 

It is further given that the point B  is the intersection of 1l  and 2l , the point A  is the 

intersection of 1l  and 3l  and the point C  is the intersection of 2l  and 3l , 

Find the locus of P  if the area of the triangle ABC  is 29h . 

SP-U , 1 3y x= ±  
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Question 11     (*****) 

The straight parallel lines 1l   and  2l  have respective equations  

2 11y x= +       and    3 3y x= + . 

The straight line 3l , passing through the point ( )2,0P , intersects 1l   and  2l  at the 

points P  and Q  respectively. 

Given that 8PQ =  determine the possible equation of 3l . 

SPX-M , 2x = , 3 3
4 2

y x= −  
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Question 12     (*****) 

The straight parallel lines 1l   and  2l  have respective equations  

3 2y x= +       and    3 4y x= − . 

The straight line 3l , passing through the point ( )9,13P , intersects 1l   and  2l  at the 

points A  and B  respectively. 

Given that 18AB =  determine the possible equation of 3l . 

SP-R , 4y x= + , 76 7y x= −  
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Question 13     (*****) 

The straight parallel lines 1l   and  2l  have respective equations  

3 5y x= +       and    3 2y x= + . 

Two more straight lines, both passing through the origin O , intersect 1l   and  2l  

forming a trapezium ABCD . 

The trapezium ABCD  is isosceles with 3 5AB CD= = . 

Determine the area of this trapezium. 

SP-V , area 14.7=  
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Question 14      (*****)       

Show that the area of the triangular region bounded by 

2 2 3 2x y x y− + + =        and        2 2x y− = , 

is 12
12

 square units. 

SP-L , proof  
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Question 15    (*****) 

A family of straight lines has equation 

( ) ( )2 2 23 3 7 3 1a a x a a y a a+ + + − − = − + , 

where a  is a parameter. 

The point Q  has coordinates ( )20,7 . 

Show that this family of lines passes through a fixed point P  for all values of a , and 

hence determine the equation of a straight line from this family of straight lines, 

which is furthest away from Q . 

SP-S , 23 9y x= −  
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Question 16    (*****) 

The points P  and Q  have coordinates ( )7,3  and ( )5,0− , respectively. 

The straight line segment RT , with equation 3 5 19x y+ = , intersects the straight line 

segment PQ  at the point R . 

Given further that the length of  PT  is 85 , show that the area of the triangle PTR  

can take two values, one being twice as large as the other. 

MP1-T , proof  
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Question 17     (*****)       

Two parallel straight lines, 1L  and 2L , have respective equations 

2 5y x= +       and      2 1y x= −  . 

1L  and 2L , are tangents to a circle centred at the point C  . 

A third line 3L  is perpendicular to 1L  and 2L , and meets the circle in two distinct 

points, A  and B . 

Given that 3L  passes through the point  ( )9,0 ,  find, in exact simplified surd form, the 

coordinates of C . 

SP-Q , ( ) ( )1 15 61 , 15 61
510

C  + +
 

 

 

 

 


