A LEVEL MATHEMATICS QUESTIONBANKS

COORDINATE GEOMETRY


1.
The straight line L passes through the points A(6, 4) and B(2, 10)


a) 
Find the distance between points A and B, expressing your answer in the form a(b, where a and b 

are integers and b is prime.

[3]



b) Find the equation of L, expressing your answer in the form ax + by + c = 0.

[3]


The point (-2, k) lies on the line L


c) Find the value of k

[2]


The line M has equation y  x+12=0.  Lines M and L intersect at point P.


d) Find the coordinates of point P.

[3]

2.
The line L has equation 2x + 3y –12=0.  The line M has equation x + y = 5

Lines L and M intersect at point P.


a) Find the coordinates of P

[3]


The point A lies on M and has coordinates (a, b), where b is a positive integer.  


b) Write down an expression for b in terms of a.

[1]



c) The distance AP = 6(2. Find the coordinates of point A

[8]



d) OPQA is a parallelogram. Find the coordinates of point Q

[3]

3.
The line L has gradient 
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 and passes through the points (2, 5) and (11, k).


a) Find the value of k

[3]



b) Find an equation of L

[2]


The line M is perpendicular to L and passes through the origin.


c) Write down the equation of M

[2]

4. 
ABCD is a parallelogram. The diagonals of ABCD cross at point P. 

The coordinates of A, B and P are (1, 1), (6, 0) and (3, 3) respectively


a) Find the coordinates of C and D.

[3]



b) Find the lengths AB, BP and PA, giving your answers in surd form

[4]



c) Hence explain carefully why ABCD is a rhombus.

[3]

5.
Points P and Q have coordinates  (a, b) and (2a, 3b) respectively.


a) Show that the equation of the line through P and Q is ay – 2bx + ab = 0

[4]


The point R lies on this line, and has x coordinate –a


b) Find the y coordinate of point R

[2]


The line 4y + x =5 is perpendicular to the line through P and Q


c) Show that b=2a

[4]



d) Given that the distance PQ is (85, find the value of a

[5]

6.
A and B are the points of intersection of y = x2 – 2x and y = 2 – 3x


a) Find the coordinates of A and B, given that the x coordinate of B is greater than that of A

[6]


The line L is perpendicular to y=23x and passes through B


b) Find an equation  of L

[4]


The line M is parallel to y= 2  3x and passes through A.

c) Find an equation of M

[2]


The line M crosses the y-axis at point P.  The line L crosses the x-axis at point Q.


d) Find the distance PQ, giving your answer in the form a(b, where a and b are integers and b is prime.

[6]

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


a)
By considering suitable gradients, show that ABC is a right-angled triangle, and state which 

angle is the right-angle 

[4]



b) Find the area of triangle ABC

[6]



c) ABCD is a parallelogram. Find the coordinates of point D

[3]

8.
The line L is the perpendicular bisector of PQ, where P is (2, 5) and Q is (4, 4)


a) Find the equation of line L

[5]


The line L intersects the coordinate axes at points A and B.


b) Find the area of a square with side AB, giving your answer as an exact fraction.

[6]

9. 
The lines L and M have equations y = 2x + 3 and  2x + y = 11 respectively.


a) P is the point of intersection of L and M. Find the coordinates of P

[3]



b) Point A has coordinates (1, 5). Find the equation of the line passing through A that is 

perpendicular to M, expressing your answer in the form y = mx  + c

[4]



c) B is a point on M such that (ABP = 90o.    Find the coordinates of point B.

[4]

10. Points A, B and P have coordinates (-2, 1), (4, 3) and (a, b) respectively


a) Write down expressions for the gradients of AP and BP

[3]


Given that (APB = 90o


b) Find an equation satisfied by a and b

[2]



c) Show that the possible positions of P lie on a circle, and find its centre and radius.

[6]

11. The points A and C have coordinates (a, b) and (2, 3) respectively.

Given that C is the midpoint of AB,


a) Find the coordinates of point B, giving your answer in terms of a and b.

[3]


The point A lies on the line y=2x+1


b) Write down an equation connecting a and b

[1]



c) Hence obtain the coordinates of B in terms of a only

[2]


Given that a can vary


d) Obtain the equation of the line on which B moves as a varies, and show that it is parallel to y = 2x + 1

[4]

12.  ABCD is a square. Points A and C have coordinates (3, 4) and (6, 5) respectively.


a) Write down the coordinates of the midpoint of AC

[1]



b) Hence obtain the equation of a line on which B and D must lie

[5]



c) Find the distance AC, and deduce the distance AB

[4]


The coordinates of B are (p, q)


d) Use your answers to b) and c) to find two equations which p and q must satisfy

[3]



e) Hence find the coordinates of B and D.

[7]

13.  The point P has coordinates (a, b), where b ( 0


a) Write down the distance of P from the x-axis

[1]



b) Find an expression for the distance of P from the point (0, 3)

[2]


Given that P is equidistant from the x-axis and the point (0, 3),


c) Find an equation satisfied by a and b, and express it in as simple a form as possible

[4]



d) Show that, as a varies, P moves on a parabola, and sketch this curve

[3]

14.a) A circle has centre P(2, 3) and radius 2. Write down an equation for the circle.

[2]


This circle intersects the line y = 2x at points A and B


b) Find Q, the midpoint of AB

[7]



c) Find the distance PQ, expressing your answer in surd form

[2]



d) Hence find the angle subtended by the chord AB at P, giving your answer to the nearest degree

[5]

15. a) Circle C has equation x2 + 4x + y2 – 2y = 20. Find the centre and radius of C

[4]


Points P and Q lie on the line x = 1, with P vertically above Q. P and Q also lie on C


b) Find the coordinates of P and Q.

[5]



c) Find the equation of the tangent to the circle at P, expressing your answer in the form ay + bx = c

[4]

16.
a) Show that 4x2 + 4y2 – 4x – 8y = 95 is the equation of a circle, and find its centre and radius.

[5]



b) Show that the line with equation 4x + 3y = 30 is a tangent to this circle.

[7]

17. a) A circle has centre (a, b) and radius r.  Write down an equation for this circle.

[2]


The circle passes through the points D(0, 3), E(2, 1) and F(2, 3)


b) Write down three equations satisfied by a, b and r

[3]



c) By solving your equations, show that a=1 and b=2 and find the value of r.

[7]

18. The circles C1 and C2 have equations x2 + (y +1)2 = 52 and (x – 7)2 + (y – 3)2 = 13 respectively.


a) Verify that P(4, 5) is a point of intersection of C1 and C2. 

[2]



b) Find the equation of the tangent to C1 at (4, 5), expressing your answer in the form ax + by = c

[4]



c) Find the equation of the normal to C2 at (4, 5)

[2]


Q is the second point of intersection of C1 and C2.

By considering your answers to b) and c) and without finding the coordinates of Q,


d) Find the angle subtended by PQ at the centre of C2, giving your answer to the nearest degree

[4]

19.  The point P is equidistant from A(3, 4) and B(5, 10).


a) Find the equation of the line on which P lies 

[6]



b) Find the distance AB, expressing your answer in the form a(b

[3]
 


c) Given that AP = (10, write down the coordinates of P

[2]



d) Write down the equation of the circle with AB as diameter

[3]

20. a) The circle C has centre (1, -3) and radius 2. Write down an equation of C

[2]


A is the point on C closest to the origin.


b) Find the distance of C from the origin, giving your answer in surd form

[4]



c) Find the length of the tangents from the origin to C, giving your answer in surd form

[3]

21.  The curve C has  parametric equations x = 2cost + 1;   y = 2sint – 3

0 ( t < 2


a) Show that C is a circle, and state its centre and radius.

[6]



b) Find the equation of the normal to the circle at the point where t = 
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p


[4]

22. A curve has parametric equations 
x = t1; y = 
[image: image3.wmf]2
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a) Find the Cartesian equation of the curve

[3]



b) Sketch the curve, showing clearly points of intersection with the axes and asymptotes

[5]

23. The curve C has equation   x=t2;   y=t3


a) Find the coordinates of the point(s) at which it crosses the line y = 2x

[5]



b) Explain why the curve will be symmetrical about the x-axis.

[2]



c) Sketch the curve, paying particular attention to its behaviour near the origin.

[3]

24. An ellipse has equation 
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Its parametric equations are 

x = 3cost;
y = bsint     0 ( t < 2


a) Find the value of b, given that it is a positive integer

[3]



b) Write down the maximum and minimum possible values of x and y

[4]



c) Sketch the ellipse

[3]

25. A curve has parametric equations   x = 2at;
y = at2

a) Show that its Cartesian equation is 4ay = x2
[4]


This curve intersects the line 2y = x + 4a at points P and Q


b) Find the coordinates of P and Q

[6]



c) Find the equation of line L, the perpendicular bisector of PQ, expressing your answer in the 

form x + y = , where ,  and  are constants to be determined in terms of a.

[5]


L intersects the coordinate axes at points A and B.  


d) Find the distance AB, giving your answer in terms of the simplest possible surds

[6]
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