Year 11  Mock  revision     HIGHER  TIER
1.
The area of the Earth covered by sea is 362 000 000 km2.

a
Write 362 000 000 in standard form.

The surface area, A km2, of the Earth may be found using the formula

A = 4(r2
where r km is the radius of the Earth.

R = 6.38 ( 103.

b
Calculate the surface area of the Earth. Give your answer in standard form, correct to 3 significant figures.

c
   Calculate the percentage of the Earth's surface which is covered by sea. Give your answer correct to 2 significant figures
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2.
Express 0.327 ( 105 in standard form.

/2

3.
A US Centillion is the number 
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303


A UK Centillion is the number 
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a
How many US Centillions are there in a UK Centillion? Give your answer in standard form.

b
   Write the number 40 US Centillions in standard form.
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4.
Astrid bought a motor car for £10 000 on the First of January 1996.

It lost 15% of its value during 1996 and then 10% during every year from the First of January 1997.

Work out the value of the car on the First of January 1999.
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5.
Evaluate:

i
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6.
Work out an algebraic expression for the nth term of this sequence of numbers.

2, 8, 18, 32, 50, .......
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7.
The expression
n(n +1)



    2

is the nth term of the sequence of triangular numbers


1,
3,
6,
10,
...

Write down an expression, in terms of n, for the nth term of the sequence


10,
30,
60,
100,
...
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8.
The numbers of lines joining points form a number sequence.
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Complete the table to find the number of lines joining

i
6 points

ii
10 points

iii
n points
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9.
The diagram shows part of a distance/time graph for a bus after if had left a bus stop.
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a
Use the graph to find the distance the bus travelled in the first 20 seconds after it had left the bus stop.

b
  Describe fully the journey of the bus represented by the parts AB,BC and CD of the graph.
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10.
x is an integer, such that -3 < x 

 2.

List all the possible values of x.
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11.
x is an integer. Write down the greatest value of x for which 2x < 7.

/1

12.
Use the method of trial and improvement to find the positive solution of 

        x3 + x = 37

Give your answer correct to 1 decimal place.

/4

13.
The velocity of a particle is given by the formula

      v 2 = u 2 + 2as
a
Calculate the value of the velocity v when u = -5, a = 
[image: image9.wmf]2
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and s = 5.67.

b
   Rearrange the formula to make u the subject.
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14.
y = ab + c
Calculate the value of y when

a =
[image: image10.wmf]3
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, b = 
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EMBED Equation.3[image: image12.wmf]and c =
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Give your answer in the form 
[image: image14.wmf]p

q

  where p and q are integers.

/3

15.
a
Simplify


i    12x5 ( 3y3

          9x2y


ii    (4p2q3)2
b
Factorise completely


i     9a2b3 + 15a3b2
c
On the number line below show the solution to these inequalities.


-7 ( 2x - 3 < 3
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16.
a
Complete the table of values for the graphs of


y = x3 - 2 and


y = 3x2 + 3x -6.




b
i   On the graph paper below draw the graphs of


y = x3 - 2 and y = 3x2 + 3x - 6.


ii   Use your graph to solve the equation x3 - 3x2 - 3x + 4 = 0.
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17.
Factorise completely

ax - by - bx - ay
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18.
a
Make y the subject of the equation x + 2y = 6

b
On the grid, draw the line with equation
x + 2y = 6
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c
On the grid, shade the region for which


x + 2y ( 6, 0 ( x ( 4 and y ( 0.
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19.
A cylinder of radius R cm and height h cm has a cylindrical hole of radius r cm drilled through it.  Its volume V cm3 is given by the formula

V = 
[image: image18.wmf]p

(R2 - r2)h
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a
Find the value of V when
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, R = 4, r = 0.5, h =
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The surface area, A cm2, of the shape can be written as

A = 2
[image: image22.wmf]p

(R + r)(R - r + h)

For a particular solid of this type the numerical value of the surface area is twice the numerical value of the volume.

b    For this particular shape express h in terms of R and r.
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20.
In the diagram

AB = 17.9 m, BD = 8.2 m, angle CBD = 37º and angle BDC = 90º.
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ADC is a straight line.

a
Calculate the length of DC.

Give your answer, in metres, correct to 3 significant figures.

b
Calculate the size of angle DAB.

Give your answer correct to 1 decimal place.
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21.
The Fast Foto company uses two letter F's as part of their logo.
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The letter F's are similar in shape.

The lengths of the large F and the lengths of the small F are in the ratio 3:2.

The height of the large F is 0.9m.

a
Work out the height of the small F.

The width of the small F is 28 cm.

b
Work out the width of the large F.
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22.
Here is a diagram of a company logo.
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The diagram is enlarged so that the length BC becomes 7.5 cm.

a
Work out the length of the enlarged side AD.

The enlarged side AB is 6 cm.

b
Work out the length AB on the original diagram.

c
What is the size of angle A in the enlarged diagram?
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23.
There are 2.54 centimetres in 1 inch.

There are 12 inches in 1 foot.

There are 3 feet in 1 yard.

i
Calculate the number of yards in 10 metres.

ii
Calculate the number of metres in 10 yards.
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24.
There are 14 pounds in a stone.

There are 2.2 pounds in a kilogram.

A man weighs 13 stone 6 pounds.

Work out his weight in kilograms.

Give your answer to the nearest kilogram.
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25.
The diagram shows a triangular prism.

[image: image26.png]Diagram NOT
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BC = 4 cm, CF = 12 cm and angle ABC = 90º.

The volume of the triangular prism is 84 cm3.

Work out the length of the side AB of the prism.
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26.
The shape below is the cross section of a prism 10 cm long.
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Calculate the volume of the prism.
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27.
There are 6 groats in a florin and 5 florins in 10 shillings.

Work out how many

i
groats there are in 5 florins,

ii
florins there are in 24 shillings,

iii
groats there are in 8 shillings.
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28.
The expressions shown below can be used to calculate lengths, areas or volumes of various shapes.

The letters r and h represent lengths. (, 2, 3, 4, 5 and 10 are numbers which have no dimensions.
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Draw a circle around each of the expressions which can be used to calculate an area.
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29.
Two similar boxes have volumes of 2000 cm3 and 16 000 cm3.

The area of the base of the larger box is 60 cm3.

Calculate the area of the base, in cm2, of the smaller box.
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30.
Q is the midpoint of the side PR and T is the midpoint of the side PS of triangle PRS.

[image: image36.png]Diagram NOT
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a
Write down, in terms of a and b, the vectors


i    [image: image39.png]




ii   [image: image40.png]




iii   [image: image41.png]



b
Write down one geometrical fact about QT and RS which could be deduced from your answers to part a.
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31.
Find two different values of x between 0 and 180 for which

sin (2x)º = sin 30º

/2

32.
Andrew did a survey at the seaside for his science coursework.

He measured the lengths of 55 pieces of seaweed.

The results of the survey are shown in the table.





Andrew needs to calculate an estimate for the mean length of the pieces of seaweed.

a
Work out an estimate for the mean length of the piece of seaweed.

Give your answer correct to 1 decimal place.

b
Write down the interval which contains the median length of a piece of seaweed.
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33.
A survey was carried out to find how much time was needed by a group of pupils to complete homework set on a particular Monday evening.

The results are shown in the table below.




Calculate an estimate for the mean time spent on homework by the pupils in the group.
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34.
The table list the weights of twelve books and the number of pages in each one.




This information is presented below as a scatter graph.
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a
Draw a line of best fit on your scatter graph.

b
Use your line of best fit to estimate


i
   the number of pages in a book of weight 280 g,


ii
   the weight, in grams, of a book with 110 pages.
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35.
A survey is made of all 120 houses on an estate.

The floor are, in m2, of each house is recorded.

The results are shown in the cumulative frequency table.




a
On the grid draw a cumulative frequency graph for the table.
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b
Use your cumulative frequency graph to estimate the interquartile range of the floor areas of the houses.

The houses on the estate with the greatest floor areas are called luxury houses.

10% of the houses are luxury houses.

c
Use your graph to estimate the minimum floor area for a luxury house.
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36.
The probability of a car chosen at random having defective

tyres is

0.065

brakes is
0.032

steering is
0.044

Work out the probability that a vehicle chosen at random will have

i
defective tyres, brakes and steering,

ii
has defective tyres but no other defects,

iii
has no defects.
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37.
Nikki and Ramana both try to score a goal in netball.

The probability that Nikki will score a goal on her first try is 0.65.

The probability that Ramana will score a goal on her first try is 0.8.

i
Work out the probability that Nikki and Ramana will both score a goal on their first tries.

ii
Work out the probability that neither Nikki nor Ramana will score a goal on their first tries.
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38.
Susan has 8 eggs in her fridge.

Two of the eggs have passed their sell by date and are "bad".

She selects 3 eggs at random to bake a cake.

a
Complete the probability tree diagram.
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b
Work out the probability that Susan will select 3 "good" eggs.

c
Work out the probability that Susan will select at least one "bad" egg.
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39.
Peter and Asif are both taking their driving test for a motor cycle for the first time.

The table below gives the probabilities that they will pass the test at the first attempt or, if they fail the first time, the probability that they will pass at the next attempt.




On a particular day 1000 people will take the test for the first time.

For each person the probability that they will pass the test at the first attempt is the same as the probability that Asif will pass the test at the first attempt.

a
   Work out an estimate for how many of these 1000 people are likely to pass the test at the first attempt.

b
   Calculate the probability that both Peter and Asif will pass the test at the first attempt.

c
   Calculate the probability that Peter will pass the test at the first attempt and Asif will fail the test at the first attempt.

d
   Calculate the probability that Asif will pass the test within the first two attempts.
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40.
Jomo is going to design a circular roundabout.  The roundabout will have a circumference of 7 metres.

Jomo is given three estimates for the length of the diameter of the roundabout.

The estimates are:

     2.2278803 metres

     2 metres

     2.23 metres

a
Give a reason why 2.23 metres is the most reasonable estimate to use.

b
Explain why 2.2278803 metres and 2 metres are not appropriate to use.
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41.
This container is made from a cylinder and a cube.
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The cylinder has a height of 20 cm.  It has a base radius of 8 cm.

The cube has sides of edges 16 cm.

a
Calculate the total volume, in cm3, of the cylinder. Give your answer to the nearest cm3.

b
Calculate the total volume, in cm3, of the container. Give your answer to the nearest cm3.

When the radius of 8 cm was measured, this measurement was rounded to the nearest centimetre.

c
i
Write down the minimum length, in cm, it could be.


ii
Write down the maximum length, in cm, it could be.
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42.
Matthew uses this formula to calculate the value of D.
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a   Calculate the value of D when a = 19.9 and c = 4.05.

Write down all the figures on your calculator display.

Matthew estimates the value of D without using a calculator.

b   i    Write down an approximate value for each of a and c that Matthew could use to estimate the value of D.

      ii  Work out the estimate that these approximations give for the value of D. Show all your working.
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Total marks:  190
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