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A PiXL 10-session Booster Resource for use by

Early Entry Linear GCSE students targeted at A/A*
Part 2
This booklet

This booster resource comprises 3 parts; 2 booklets (parts 1 and 2) and an interactive spreadsheet.   
The first booklet comprises short tests (all out of 10 except Plotting & interpreting Graphs which is out of 20).  This could be used as a gauge of the position before booster work, and a guide to the emphasis needed in the booster work itself.
The second booklet contains a second set of questions on an identical list of topics, and could be used as a measure of progress made during the booster sessions.

We are aiming at creating students at A/A*, so the spreadsheet is set up to be Green for 9 or 10, Yellow for 7 or 8 and Red for 0-6

The topics chosen are generally self-explanatory, and should form the basis of a ten session booster course.

Contents

	1. Probability / Tree Diagrams / Histograms 
	

	· Understand conditional probability
	

	· Know that the probability of A or B is P(A) + P(B)
	

	· Know that the probability of A and B is P(A) × P(B)
	

	· Be able to use tree diagrams "with replacement"
	

	· Be able to use tree diagrams "without replacement"
	

	· Be able to draw a histogram from a frequency table
	

	· Be able to complete a frequency table from a histogram
	

	2. Cosine Rule / Area of a Triangle 
	

	· Know and be able to use the Sine Rule in calculations
	

	· Know and be able to use the Cosine Rule in calculations
	

	· Calculating the area of a triangle using  ½ absinC
	

	3. Surface Area, Volume & Density / Area of Sector
	

	· Be able to calculate the surface area of prisms, pyramids, cones & spheres
	

	· Be able to calculate the volume of prisms, pyramids, cones & spheres
	

	· Know that density is found by mass ÷ volume
	

	· Use π in exact calculations, without a calculator
	

	· Be able to calculate lengths of arcs of circles and the area of a sector of a circle
	

	4. Error Bounds / Recurring Decimals / Surds
	

	· Calculate the upper and lower bounds of calculations.
	

	· Be able to convert a recurring decimal to a fraction, eg show that 0.123123... = 41/333
	

	· Rationalise the denominator of fractions containing surds, eg 1/√3 = √3/3, and eg write (√18 + 10) ÷ √2 in the form  p + q√2
	

	5. Re-arranging complex formulae / Simultaneous Equations 
	

	· Change the subject of a formula where the subject occurs more than once, or where a power of the subject occurs
	

	· Be able to solve simple examples of simultaneous equations involving one linear & one quadratic expression in one variable, e.g. y = 3x + 2 and y = x2.
	

	· Be able to interpret and solve simultaneous linear and quadratic equations graphically
	

	· Be able to solve simultaneous equations involving one linear equation and the equation of a circle centred on the origin
	

	6. Circle Theorems / Complex Indices
	

	· Know that the angle subtended by arc at centre is twice angle on circumference
	

	· Know angles in a semi-circle are right angles
	

	· Know angles in the same segment are equal
	

	· Know opposite angles of a cyclic quadrilateral are = 180 degrees
	

	· Know what a tangent is and that two tangents from the same point are equal
	

	· Know that a radius that meets the circumference at the same point as a tangent makes a right-angle with the tangent
	

	· Understand and be able to use index rules for multiplication and division, positive, negative and fractional indices to simplify expressions involving powers, eg (23 × 25) ÷ 24, 40, 8–2/3
	

	7. Algebraic Fractions / Quadratic Equations
	

	· Solve quadratic equations by factorising where a not equal to 1
	

	· Understand and be able to use completing the square as a method of solving quadratic equations
	

	· Use completing the square to write down the maximum/minimum of the function
	

	· Understand and be able to use the quadratic formula as a method of solving quadratic equations
	

	· Cancel common factors in algebraic fractions
	

	· Be able to solve linear equations with fractions e.g. 
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	8. Congruence / Vectors 
	

	· Prove formally that two triangles are congruent using SAS, SSS, ASA, RHS arguments
	

	· Use scale factors to find the length of a missing side using similar shapes
	

	· Know and use the relationship between linear, area and volume scale factors of similar shapes
	

	· Understand the definition of a vector as being a displacement in the plane 
	

	· Be able to calculate the magnitude of a vector
	

	· Be able to calculate and draw the sum/difference of two or more vectors
	

	· Understand the relationship between 2a and -a to a 
	

	· Solve geometrical problems in 2-D, eg show that joining the midpoints of the sides of any quadrilateral forms a parallelogram
	

	9. Plotting & Interpreting Graphs / Transformation of Functions
	

	· Can plot, recognise and sketch cubic and reciprocal graphs
	

	· Can plot, sketch and be able to interpret y = pqx
	

	· Given two points on the curve y = pqx , can calculate the values of p and q
	

	· Given the graph of f(x) and the value a, can sketch the graph of y = f(x) + a  and y = f(x-a)
	

	· Given the graph of f(x) and the value a, can sketch the graph of y = f(ax) and y = a.f(x)
	

	· Can sketch the graph of combinations of transformations, e.g. y = a.f(bx)
	

	· Can plot, recognise and sketch sin, cos, tan graphs
	

	· Apply the above transformations to sin and cos curves
	

	10.  Algebraic Proof / AO2-3 Questions
	


 Conditional Probability 2
Question 1
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(Total 4 marks)

Question 2
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Question 3
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(Total 3 marks)

Total / 10


(
Tree Diagrams 2

Question 1 
[image: image8.emf]
(b)
What is the probability that Ivan wins at both darts and snooker?

……………………………………….

(1)

(c)
What is the probability that he wins either snooker or darts, but not both?

…………………………………….

(2)

(Total 5 marks)

Question 2
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Total Mark / 10
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Histograms 2
Question 1
The incomplete histogram and table give some information about the distances some teachers travel to school.
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(a)     Use the information in the histogram to complete the frequency table.

 

	Distance (dkm)
	Frequency

	0 < d ≤ 5
	15

	5 < d ≤ 10
	20

	10 < d ≤ 20
	 

	20 < d ≤ 40
	 

	40 < d ≤ 60
	10


 (b)     Use the information in the table to complete the histogram.

 (2 marks)

Question 2

The table shows information about the total times that 35 students spent using their mobile phones one week. On the grid below, draw a histogram for this information.
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(3 marks)

Question 3

In 2006 there were approximately 240 000 marriages in England and Wales.
This table shows the age distribution for the men who married in 2006 in England and Wales

[image: image13.png]In 2006 there were approximately 240 000 marriages in England and Wales.
This table shows the age distribution for the men who married in 2006 in England and Wales.

Age (n years) Frequency (thousands)
16=<n<25 21
25=n<30 57
30<n<35 56
35<n<40 37
40=n<50 40
50 <n <100 29





This histogram shows the age distribution for the women who married in 2006.
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Use the table and the histogram to decide whether these statements are true, or false, or whether there is not enough information to decide.  Tick the correct box and explain your answer.
(a) The oldest women was 99 when she married. 
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(1 mark)

(b) About half the women were aged between 25 and 35 when they married. 
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(2 marks)
(c) When they married, there were – 

· More women than men aged under 25, and

· More women than men aged 50 and over.
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(2 marks)
Total / 10
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Session 2

Sine Rule / Cosine Rule / Area of a Triangle
Cosine and Sine Rule 2
This information is provided on the formulae sheet.
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Question 1
[image: image76.emf]


In triangle ABC,
AC = 7 cm,
BC =  10 cm,
angle ACB = 73°.


Calculate the length of AB.
Give your answer correct to 3 significant figures.

……………………. cm

(2 marks)
Question 2
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In triangle ABC, AB = 8.1 cm, AC = 7.5 cm, angle ACB = 30°. 

Calculate the size of angle ABC. Give your answer correct to 3 significant figures. 

(3 marks)

Question 3
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ABC is a triangle.

AB = 8 cm


BC = 14 cm


Angle ABC = 106[image: image20.wmf]°


(a) Calculate the length AC.
(b) Calculate the angle ACB


Give your answer correct to 3 significant figures.

 (5 marks)
Total / 10


(
Area of Triangles 2

This information is provided on the formulae sheet.

[image: image21.png]GCSE_2010_Spec_#_Paper._2H.pdf - Adobe Reader,
Fie Edt View Doament Tooks Window Felp

e | G e

= *$2iz2 ©

[]
In any triangle ABC
C

a b _ ¢
sind sinB  sinC

Sine Rule

Cosine Rule a’=b’+ ¢~ 2bc cos 4

Area of triangle = %ab sin C

8.27x11.69in ¢

Empori




      [image: image22.png]GCSE_2010_Spec_#_Paper._2H.pdf - Adobe Reader,
Fie Edt View Doament Tooks Window Felp

e | G e

= *$2iz2 ©

[]
In any triangle ABC
C

a b _ ¢
sind sinB  sinC

Sine Rule

Cosine Rule a’=b’+ ¢~ 2bc cos 4

Area of triangle = %ab sin C

8.27x11.69in ¢

Empori





Question 1
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AB = 11.7 m.
BC = 28.3 m.
Angle ABC = 67.

Calculate the area of the triangle ABC.

Give your answer correct to 3 significant figures.

…………………………. m2
(3marks)

Question 2

AB = 8 cm


BC = 14 cm


Angle ABC = 106[image: image24.wmf]°



Calculate the area of the triangle.


Give your answer correct to 3 significant figures.
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………………..cm2
(3marks)
Question 3
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Calculate the area of the parallelogram.

Give your answer correct to 3 significant figures.
………………..cm2
(4 marks)
Total / 10


(
Session 3

Surface Area, Volume & Density / Area of Sector 
Problems involving surface area and volume 2

Question 1

[image: image26.png]



Diagram NOT accurately drawn


The diagram represents a large cone of height 6 cm and base diameter 18 cm.


The large cone is made by placing a small cone A of height 2 cm and base diameter 6 cm on top of a frustum B.


Calculate the volume of the frustum B.
Give your answer in terms of π.

.................................

(Total 4 marks)

Question 2

[image: image27.emf]
Total / 10


(
Session 4
 
Error Bounds / Recurring Decimals / Surds 
Error Bounds 2
Question 1
The length of a line is 63 centimetres, correct to the nearest centimetre.
(a)     Write down the least possible length of the line.

........................................ centimetres

(1)

(b)     Write down the greatest possible length of the line.

........................................ centimetres

(1)

(2 marks)

Question 2

Here is a rectangle.

Diagram NOT 
accurately drawn

[image: image28.png]



a = 8.3 cm correct to 1 decimal place.
b = 3.6 cm correct to 1 decimal place.

(a)     Calculate the upper bound of the area of this rectangle.
Write down all the figures on your calculator.

 
 

..................................... cm2
(2)

(b)     Find the area of this rectangle correct to an appropriate number of significant figures.

 

 

 

 

..................................... cm2
(3)

(5 marks)

Question 3
A ball is thrown vertically upwards with a speed V metres per second.

The height, H metres, to which it rises is given by

H = [image: image29.png]



where g m/s2 is the acceleration due to gravity.

V = 24.4 correct to 3 significant figures.
g = 9.8 correct to 2 significant figures.

(i)      Write down the lower bound of g.

.....................................

(ii)     Calculate the upper bound of H.
Give your answer correct to 3 significant figures.

 
.....................................



(3 marks)
Total / 10


(
Surds 2
Question 1
Write down the value of k
        [image: image30.png]



 (1 mark)
Question 2
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(2 marks)
Question 3
Work out:
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Give your answer in its simplest form.

 (3 marks)
Question 4
The diagram shows a right-angled isosceles triangle. 

The length of each of its equal sides is [image: image32.wmf]2
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 cm.
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 Find the area of the triangle. Give your answer as an integer.

............................ cm2
(4marks)
Total / 10
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Recurring decimals & fractions 2
Question 1

Change the recurring decimal [image: image34.wmf]3
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 to a fraction.

..........................

(Total 2 marks)

Question 2

Express the recurring decimal [image: image35.wmf]6
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 as a fraction.

.....................................

(Total 3 marks)

Question 3  

Prove that [image: image36.wmf]3
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 can be written as the fraction [image: image37.wmf]990

469


(Total 2 marks)

Question 4

Express the recurring decimal [image: image38.wmf]6

0

.

2

&

as a fraction.
Write your answer in its simplest form.

....................................

(Total 3 marks)

Total / 10
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Session 5

Re-arranging Formulae / Simultaneous Equation
Simultaneous Equations 2
Question 

Solve the simultaneous equations


3x + 2y = 1

2x - 3y = 18

x =…………………………

y =………………………… 

(4 marks)

Question 2
A line and a curve has the following equations :


3x + 2y = 7


y = x2 – 2x + 3

Find the coordinates of the points of intersection of the line and the curve by solving these simultaneous equations agebraically

First point    (        ,         ) 

Second point (        ,         ) 

(6marks)

Total / 10


(
Rearranging Complex Formulae 2
Question 1
Make m the subject of the formula 2(2p + m) = 3 – 5m
m = ……………………………

(3 marks)
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Question 2

Rearrange the formula to make a the subject.
a =.....................................

(4 marks)

	T = 2π[image: image39.png]





Question 3

The time it takes for the pendulum of a clock to swing from one end of its arc to the other and back again is given by the formula

[image: image81.jpg]





 
Make l the subject of the formula.

 

 
.....................................

(3marks)

Total / 10
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Session 6

Circle Theorems / Complex Indices
Circle Theorems 2

Question 1

[image: image40.emf]
Question 2

[image: image41.emf]
Question 3
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The diagram shows a circle, centre O.

AC is a diameter.
Angle BAC = 35.
D is the point on AC such that angle BDA is a right angle.

Calculate the size of angle BOA.

...................................
(2)

(Total 2 marks)
Total Mark / 10


(
Complex Indices 2

Question 1

[image: image43.emf]
(Total 1 mark)

Question 2

[image: image44.emf]
Question 3

[image: image45.emf]
(3)

Total Mark / 10
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Session 7

Algebraic Fractions / Quadratic Equations
Algebraic fractions 2

Question 1

[image: image46.emf]
Question 2


Simplify
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…………………………………….

(Total 3 marks)

Question 3

[image: image49.emf]
Total / 10


(
Quadratic equations 2

Question 1

[image: image50.wmf]x
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The diagram shows a trapezium.


The lengths of three of the sides of the trapezium are x – 5, x + 2 and x + 6.
All measurements are given in centimetres.


The area of the trapezium is 36 cm2.


(a)
Show that x2 – x – 56 = 0

(4)


(b)
(i)   Solve the equation x2 – x – 56 = 0

…………………………

        

(ii) 
Hence find the length of the shortest side of the trapezium.

…………………… cm

(3)

(Total 7 marks)
Question 2

[image: image51.emf]
Total / 10
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Session 8

Congruence & Similarity / Vectors
Vectors 2
Question 1
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OPQ is a triangle.

R is the midpoint of OP.

S is the midpoint of PQ.


[image: image53.wmf]OP

= p and 
[image: image54.wmf]OQ

= q
(i)
Find 
[image: image55.wmf]OS

 in terms of p and q.


[image: image56.wmf]OS

 = ..........................

(ii)
Show that RS is parallel to OQ.

(Total 3 marks)

Question 2
[image: image57.emf]
(1)

Question 3
[image: image58.emf]
Total / 10
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Congruence & Similarity 2
Question 1
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BE is parallel to CD.
AE = 6 cm, ED = 4 cm, AB = 4.5 cm, BE = 4.8 cm.

(a)
Calculate the length of CD.

.......................cm

(2)

 (b)
Calculate the perimeter of the trapezium EBCD.

.......................cm

(2)

(Total 4 marks)
Question 2 
[image: image60.emf]
Question 3

Diagrams NOT accurately drawn

[image: image61.wmf]A

B

C

P

Q

R

12 cm

45 cm

8 cm

26 cm



The two triangles ABC and PQR are mathematically similar.


Angle A = angle P.
Angle B = angle Q.
AB = 8 cm.
AC = 26 cm.
PQ = 12 cm.
QR = 45 cm.

(a) Work out the length of PR.
………………………cm

(2)

(b)
Work out the length of BC.
………………………cm

(2)

(Total 4 marks)
Total / 10


(
Session 9

Plotting & Interpreting Graphs / Transformation of
 


Functions
Transformation of functions 2

Question 1
[image: image62.emf]
Question 2

[image: image63.emf]
Question 3
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The graph of y = a – b cos (kt), for values of t between 0° and 120°, is drawn on the grid.

Use the graph to find an estimate for the value of

(i)
a,

.....................................

(ii)
b,

....................................

 (Total 2 marks)

Total / 10


(
Plotting & interpreting graphs 2

Question 1


(2 marks)
(Total 4 marks)
Question 2
[image: image65.emf]
(3)

[image: image66.emf]
(3)

(Total 6 marks)

Question 3

.     Mr Patel has a car.

[image: image67.wmf]1600
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The value of the car on January 1st 2000 was £1600

The value of the car on January 1st 2002 was £400

The sketch graph shows how the value, £V, of the car changes with time.
The equation of the sketch graph is




V = pqt
where t is the number of years after January 1st 2000.                                                               p and q are positive constants.

(a)
Use the information on the graph to find the value of p and the value of q.

p = ........................ q = .........................

(3)

(b)
Using your values of p and q in the formula V = pqt find the value of the car on January 1st 1998.

£ .............................

(3)

(Total 6 marks)
Question 4

[image: image68.emf]
Total 4 marks

Total / 20


(
Session 10
Algebraic Proof / AO2-3
Algebraic proof 2

Question 1

[image: image69.emf]
(Total 5 marks)

Question 2

[image: image70.emf]
Question 3

Tarish says,


‘The sum of two prime numbers is always an even number’.


He is wrong.
Explain why.

...............................................................................................................................................

...............................................................................................................................................

(Total 2 marks)

Total / 10


(
AO2/3 Questions 2

Question 1

[image: image71.emf]
[image: image72.emf]
Question 2


Roger lives in the village of Hawkshaw.
He wants to find out if cars break the speed limit through the village.

                                                                                                                           [image: image73.png]



                              50 m

        50 m

       50 m

 Roger times each car as it goes between four lampposts.

 The distance between each lamppost is 50 m.
The speed limit through the village is 30 mph.

The first car Roger times takes 12 seconds to go between the four lampposts.

Is this car breaking the speed limit?

You must show all of your working.

(Total 3 marks)

Question 3


There are 10 socks in a drawer.

7 of the socks are brown.

3 of the socks are grey.

Bevan takes at random two socks from the drawer at the same time.

(a)
Complete the probability tree diagram.
[image: image74.emf]
(2)

(b) 
Work out the probability that Bevan takes two socks of the same colour.

(2)
 (4 marks)
Total Mark / 10
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