
1 (a)

(2 marks)

(b)
(1 mark)

(c)

(2 marks)

It has often been said, to avoid relegation from football’s Premier League, teams should
aim to score at least 40 points in a season.  Each team plays 38 games, a win is rewarded
with 3 points and a draw with 1 point.  No points are awarded for a loss.

Using W and D  as the number of wins and draws respectively, write down two
inequalities. One relating to the number of points a team needs to avoid relegation and
one relating to the number of games played.

Explain why W ≥0 and D ≥0 must also be conditions related to the problem.

A team has won 4 games and drawn 4 after playing 17 games. Write down two updated
inequalities for the number of wins and draws required for the remainder of the season
in order to avoid relegation.
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2 (a)

(2 marks)

(b)
(2 marks)

(c)

(2 marks)

The leakage rate of water from a pipe, L 1 s−1 (litres per second), is directly proportional
to the square root of the flow rate,s ms−1  (meters per second), which is the speed of
the water flowing through the pipe. It was observed that the leaking rate was 0.72 l s−1

when the flow rate was 0.64ms−1

Write down an equation connecting L and S .

Find the flow rate when the leakage rate is 0.49 l s−1 .

An alternative model for the leakage rate is L =0.5s. Apart from when there is no leak
find a flow rate and a leakage rate for when both models predict the same result.
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3 (a)

(1 mark)

(b)
(2 marks)

(c)

(3 marks)

(d)
(2 marks)

(e)

(2 marks)

4

(3 marks)

5

(3 marks)

6

A soft ball is thrown upwards from the top of a building. The height, h m of the ball
above the ground after t  seconds is modelled by the function

h(t)=15+8.4t−4.9t2 t>0

What is the significance of the constant 15 in the function?

At what time is the ball at the same height as when it was thrown?

Find the time at which the ball is at its maximum height and what this maximum height
is.

How long does it take for the ball to first hit the ground?

Given that the ball first hits the ground at a distance 20 m from the base of the building
find the shortest distance between this point and where the ball was thrown from.

Write the following in the form ,ekx  where k  is a constant and k >0.

(i) e3x×e2x

(ii) 5x

(iii) 2x

Sketch the graph of y=x2−1, labelling any points where the graph intersects the
coordinate axes.

Find the length of the side PQ in the triangle PQR below, giving your answer to one
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(2 marks)

7

(5 marks)

8

(4 marks)

9 (a)
(1 mark)

decimal place.

Find the coordinates of the midpoint of the straight line connecting the following points:

(i) (2 , 4) and (6 , 10),

(ii) (-3 , 6) and (5 , 9),

(iii) (0 , -8) and (3 , 2).

In triangle ABC,
⎯⎯⎯⎯

AB=5i+ j and ⎯⎯⎯⎯

AC=3i−2j.

(i) Find 
⎯⎯⎯⎯

BC  in terms of i and j.

(ii) Calculate 










⎯⎯⎯⎯

BC .

Show that the equation 4x+2y−6=0 can be written as y=3−2x .
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(b)

(3 marks)

10

(5 marks)

11

(4 marks)

12

(3 marks)

13

(5 marks)

By substituting the result from part (a) into the equation 3x+2y−1=1 solve the
equations

4x+2y−6=0
3x+2y−1=1

Find the length of the straight line segments connecting the following points:

(i) (2 , 4) and (5 , 8),

(ii) (3 , - 6) and (-2, -14),

(iii) (5, -13) and (2, -7).

On separate diagrams sketch the circles with the following equations

(i) x2+y2=9

(ii) ( )x−4 2+ ( )y−3 2=42

Complete the square for

(i)  x2+8x−4

(ii)  2x2+12x−5

(iii)  5x2−3x+2

Expand and simplify

(i) (2x+3) (x−4)  

(ii) 2p(p+3) (p−2)  

(iii) (y−1) (y−2)
2 
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14

(3 marks)

15
(2 marks)

16

(4 marks)

17 (a)
(4 marks)

(b)

(3 marks)

18

(5 marks)

19 (a)

Solve the inequalities:

(i) 2x ≥8

(ii) 3+2x <11

(iii) 5+x >4x−1

Use the factor theorem to verify that (x−2)  is a factor of x3−x2−14x+24.

The equation x2+kx+4=0, where k  is a constant, has no real roots.

Find the possible value(s) of k.

Given that (x+1)  is a factor of f (x)=x3−5x2+3x+9, fully factorise f (x) .

Sketch the graph of y= f (x) , labelling the coordinates of all points where the graph
intersects the coordinate axes.

The vectors a and b are given by a=3i−5j and b=− i+3j.

Find:

(i) a + b

(ii) 5a,

(iii) 3a - 2b

(iv) a - t b,

Two forces F  and F  act on a particle, where  F1=7i−2j newtons and

F2=−12i−10j newtons.

1 2
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(3 marks)

(b)

(3 marks)

The resultant force R acting on the particle is given by R=F1+F2.

Calculate the magnitude of R in newtons.

A third force F3=k j newtons is to be applied to the particle.  The constant k is to be

selected so that the line of action of the new resultant force Rnew=F1+F2+F3 is at an

angle of 45 degrees to the vector j, measured anticlockwise.

Find the value of k.
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20 (a)

(4 marks)

(b)

(3 marks)

In an experiment, three forces are acting on a particle.  F1=7i− j newtons and

F2=x i+y j newtons are both constant forces, although the values of x and y are

initially unknown.  The third force is F3=k i+k 3 j newtons, where k ≥0 is a

parameter that can be varied by the experimenters.  The resultant force R acting on the
particle is given by R=F1+F2+F3.

Given that R=0 when the magnitude of F3 is 10 newtons, find the exact values of x and

y.

Find the magnitude of F2 and the angle it makes with the vector i.  Give your answers

correct to 1 decimal place.
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Answers

1 (a) (2 marks)

(b) (1 mark)
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(c) (2 marks)
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2 (a) (2 marks)

(b) (2 marks)
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(c) (2 marks)
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3 (a) (1 mark)

(b) (2 marks)
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(c) (3 marks)

(d) (2 marks)
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(e) (2 marks)

4 (3 marks)
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5 (3 marks)

6 (2 marks)
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7 (5 marks)

8 (4 marks)
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9 (a) (1 mark)

(b) (3 marks)
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10 (5 marks)

11 (4 marks)
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12 (3 marks)

13 (5 marks)
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14 (3 marks)

15 (2 marks)
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16 (4 marks)

17 (a) (4 marks)
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(b) (3 marks)

18 (5 marks)
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19 (a) (3 marks)

(b) (3 marks)
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20 (a) (4 marks)

(b) (3 marks)
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End of year

Related notes
Revision Notes are crafted by expert teachers and examiners, aligned with exam
specifications, and cover every essential topic for your exam. Use this handy index to
quickly find the resources you need related to this test.

Scan for Revision Note
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