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NAME:

Sixth Form
Transition Task

MATHEMATICS

In order to prepare you for the A Level Mathematics course, you have been given this
transition task to complete for the first day. If you are unsure of any of the questions, use
HegartyMaths and the list of topics at the back of this booklet. The task is designed to
ensure that you are confident in the fundamental skills required for this rigorous course.

You should summarise your opinions on how you found different areas of this task, in the

table below.

Topic Opinions: Your Strengths & Weaknesses Score
Graphs 140
Basic Algebra 125
Powers and 125
Roots

iy /15

Inequalities

. /20
Trigonometry
Probability and /20
Statistics
Proof by /17
Counter-
Example

/162
Total

Teacher's Comments:




Graphs

1) Draw and label the following graphs on the axes below:
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2) Find the gradient and y-intercept for each of the following straight line graphs:

Yy=3X+2 s e
Y=5-X s ..
2X+Y =T s i
X=5y—-2=0 .
(8)
3) Match the lines A, B, C and D in the diagram to the equations below:
y=4+x
X+y=6 ...
y=2X .
Jy—-x=2
(4)

4) Look at the straight line shown in the diagram.

a) Find the equation of the straight line graph.

b) A straight line graph has the same gradient as the
one in part (a), but goes through the point (0, -1).

i) Write down the equation of this graph.

i) Sketch the graph on the axes on the right. - 1{ — 4(5)5




5) Point P has coordinates (6,5) and point Q has coordinates (2, -1).
Find the length of PQ, giving you answer correct to two decimal places.

6) Point P has coordinates (6, 2) and point Q has coordinates (-4, 1).
a) Find the coordinates of the midpoint of PQ.

Point R has coordinates (a, b)

b) The midpoint of PR is (3, 5). Find the values of a and b.

7) Describe the key features of the following graphs:

a) y=3x2+2

b) y=4-x8

d) x2+y2=36

(8)




Basic Algebra

1) Simplify:

a) 5x+3y—4-2y—x

b) 4k + 3y2- 6k +y2+2

3)
2) Expand:

a) 2pq(3p —409?)

3)

3) Factorise:

a) 14x2y3 + 21xy?2 - 35x3y*

d) 8x2+ 16x — 10

(4)

4) Solve the following equations:

a) 5+3y=y-11

b) V(3x +10) =7




c) 3x2=12

d) x2+5x+6=0
e) 6x2-10x=4

f) x3+10x—-4=0 (Hint! What can you use if it does not factorise?)

(6)
5) Rearrange the formula to make t the subject:
S=Ygt?
3)
6) Rearrange the formula to make y the subject:
aty=b-—
a
3)
7) Solve these pairs of simultaneous equations:
X2+y=4
y=4x-1

3)




Powers and Roots

1) Use the laws of indices to simplify the following:

a) 32x 38
b) 43+ 42
c) (8%)*
d) (32x33x19)

35
€) T3XTXTZ
f) 52x57x 52
g) 13x5%x62
h) (43X 4 X42) (23X 2%
i) If6x6x6=216, what is the value of 2161/3?

9)

2) Use your calculator to find:

d) 38000

(4)




3) Simplify the following as much as possible:

a) V2x 8
b) V48
c) 5V125

d) V27 xV18

4) Expand and simplify (2 + V3)(2 - V¥3)




Inequalities

1) Solve the following inequalities:

a) 3x<5+2x

b) 10<2x-6

Cc) 4x+1>x-5

d) 2x <3

5

2) -2<x<1 y>-2 y<x+1 x and y are integers.

On the grid, mark with a cross (X), each of the six points which satisfies all these
3 inequalities.

(7)




Trigonometry

1) Draw the graphs of the following functions:

-3 4

a) y = sinx y = 2sinx y = sin2x
3TV
.1
A
t & u t u x:
-90 Y 90 180 270 360
a4
-4
sd
3)
b) y = COS X y = 1 + cosx y = cos(x + 45°)
.
.
.
I & y t t x:
-90 Y 90 180 270 360
3)
a4
24




C) y = tanx

3TV
.+
o
-90 (> 90 1é0 270 3e:so
-1 T
(2)
24
sl
2) Diagram NOT
A accurately drawn
8.1cm 7.5¢cm
B 30° c
In triangle ABC,
AB =8.1cm, AC = 7.5 cm, angle ACB = 30°.
a) Calculate the size of angle ABC.
Give your answer correct to 3 significant figures.
b) Calculate the area of triangle ABC.
Give your answer correct to 3 significant figures.
........................ cm?2




3)

¢ Diagram NOT
accurately drawn

A B
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.

()




Probability and Statistics

1) The table gives information about the ages of 160 employees of an IT company.

Age (A) in years Frequency
15<A<25 44
25<A<35 56
35<A<45 34
45<A<55 19
55 <A <65 7

a) Complete the cumulative frequency table.

Age (A) in years | Cumulative Frequency
15<A<25
15<A<35
15<A <45
15<A<55
15<A<65

b) On the grid below, draw a cumulative frequency graph for your table.
c) Use your graph to find an estimate for
i) the median age of the employees,

i) the interquartile range of the ages of the employees.

Another IT company has 80 employees.

The age of the youngest employee is 24 years.
The age of the oldest employee is 54 years.

The median age is 38 years.
The lower quartile age is 30 years.
The upper quartile age is 44 years.

d) On the grid, draw a box plot to show information about the ages of the employees.

(8)
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Diagram for part (d).

0 10 20 30 40 50 60 70
Age (A) in years

2) Rosie had 10 boxes of drawing pins. She counted the number of drawing pins in
each box. The table gives information about her results.

Number of drawing pins Frequency
29 2
30 5
31 2
32 1

a) Write down the modal number of drawing pins in a box.
b) Work out the range of the number of drawing pins in a box.

c) Work out the mean number of drawing pins in a box.

Sixth Form Transition G Heaton




3) A bag contains 6 red disks, 4 blue disks and 5 green disks.

4)

A fair dice has 4 faces painted red and the other 2 faces painted blue.
Lisa takes a disk at random from the bag and records its colour.
Lisa then throws the dice twice and each time records the colour of the face it

lands on. Work out the probability that, of the three colours Lisa records, exactly
two are the same.

4)
The table shows the distribution of the Age (x years) Frequency
ages of passengers travelling on a plane =% <20 -5
from London to Belfast. X=
20<x<35 36
On the grid below, draw a histogram to 35<x=45 20
show this distribution. 45 <x<65 30
(3)
0 10 20 30 40 50 60 70;
Age (x years)

Sixth Form Transition G Heaton




Proof by Counter Example

1. Which of the statements are false? If so, give a counterexample.
a. The sum of two odd numbers is even.
b. The sum of two even numbers is even.
c. The product of two odd numbers is even.
d. The product of two even numbers is even.

2. Jim says ‘Prime numbers are always odd’. Prove that Jim is wrong.

3. ‘The square root of a number is always smaller than the number itself.’ Is this correct? Give
an example to support your claim.

4. Show that each statement is false.
a. 3n+ 1is odd for all integers .

2n is even for all values of n.

2™ = 1 for all values of n.

2n? + 11 is prime for all integers n.
If k2 = 0 then k = 0.

. k.
If & is even then - is even.

-~ 0o ao0CT

If pis prime thenp + 2 is prime.
Ifa<landb<1thenab < 1.

° @

5. Some of the statements below can be disproven by one example. What is that example?

The difference between consecutive square numbers is always prime

The sum of any even number of consecutive numbers is always a
multiple of that even number.

If you add 1 to an even square number then you get a prime number.

Optional Forward Thinking (Name immediately written down in the good books if you’ve
tried this question):
How can we proof that 4/2 is an irrational number?




As you transition from Year 11 to Year 12, it is very important to refresh your memory on certain core
mathematical skills. Moreover, it is vital that you have a sound understanding of some more difficult
skills. In the tables below, you will find 184 skills that you should be confident with as you start Year 12.

Number
A[G
Indices, powers & roots
Index form 1 (intro) 102
Index form 2 (power of 0 & 1) 103
Index form 3 (power of negative integers) 104
Index form 4 (multiplying indices) 105
Index form 5 (dividing indices) 106
Index form 6 (power of power rule) 107
Index form 7 (powers of unit fractions) 108
Index form 8 (powers of non-unit fractions) 109
Index form 9 (combination of rules) 110
Multiplication & division with surds 1 113
Multiplication & division with surds 2 114
Simplifying surds 115
Brackets involving surds 1 116
Brackets involving surds 2 117
Rationalising surds 1 118
Rationalising surds 2 119
Order of operations 3 (indices & roots) 120
Algebra
AlG
Substitution
Substitution 1 780
Substitution 2 781
Substitution 3 782
Substitution 4 783
Substitution 5 784
Substitution 6 785
Substitution 7 786
Substitution 8 787
Substitution (Equations of motion 1) 788
Substitution (Equations of motion 2) 789
Manipulating expressions

Collecting like terms 2 157
Simplifying expressions involving multiplication 158
Simplifying expressions involving division 159
Expand two single brackets & simplify 161
Expand double brackets 1 162
Expand double brackets 2 163
Expand double brackets 3 164
Expand brackets (difference of two squares) 165



https://hegartymaths.com/expand-two-single-brackets-simplify

Expand triple brackets

HCF of algebraic expressions

Factorise simple expressions 1

Factorise simple expressions 2

Simplifying expressions by factorising 1

Simplifying expressions by factorising 2

Expressions with algebraic fractions

Indices with algebraic expressions 1

Indices with algebraic expressions 2

Indices with algebraic expressions 3

Linear equations

Solve 1 step equations (balance method)

Solve 2 step equations (involving multiplication)

Solve 2 step equations (involving division)

Solve 2 step equations (x on denominator)

Solve 2 step equations (x negative)

Solve 3 step equations

Solve equations with x on both sides 1

Solve equations with x on both sides 2

Solve equations with x on both sides 3

Solve equations with algebraic fractions

Setup & solve equations (in context)

Simultaneous equations by elimination 4

Simultaneous equations by substitution

Simultaneous equations (in context)

Linear sequences and graphs

Midpoint of a line segment

Gradient of a line segment 1

Gradient of a line segment 2 (negative)

Gradient of a line segment 3 (fractions)

Gradient of a line segment 4 (summary)

Straight line graphs 1

Straight line graphs 2

Straight line graphs 3

Straight line graphs 4

Linear sequences and graphs (contint

Jed)

Straight line graphs 5

Straight line graphs 6

Straight line graphs 7

Straight line graphs 8

Straight line graphs (parallel)

Straight line graphs (perpendicular) 1

Straight line graphs (perpendicular) 2

Straight line graphs (alternative way to define)

Solving equations & straight lines

Solving simultaneous equations using straight lines 1

Solving simultaneous equations using straight lines 2

Quadratics

Factorise quadratic expressions 1

Factorise quadratic expressions 2

Factorise quadratic expressions 3

Factorise quadratic expressions 4

Factorise quadratic expressions 5

Factorise quadratic expressions 6

Simplify algebraic fractions (involving quadratics)



https://hegartymaths.com/midpoint-of-a-line-segment
https://hegartymaths.com/gradient-of-a-line-segment-1
https://hegartymaths.com/gradient-of-a-line-segment-2-negative
https://hegartymaths.com/gradient-of-a-line-segment-3-fractions
https://hegartymaths.com/gradient-of-a-line-segment-4-summary
https://hegartymaths.com/straight-line-graphs-1
https://hegartymaths.com/straight-line-graphs-2
https://hegartymaths.com/straight-line-graphs-3
https://hegartymaths.com/straight-line-graphs-4
https://hegartymaths.com/straight-line-graphs-5
https://hegartymaths.com/straight-line-graphs-6
https://hegartymaths.com/straight-line-graphs-7
https://hegartymaths.com/straight-line-graphs-8
https://hegartymaths.com/straight-line-graphs-parallel
https://hegartymaths.com/straight-line-graphs-perpendicular-1
https://hegartymaths.com/straight-line-graphs-perpendicular-2
https://hegartymaths.com/straight-line-graphs-alternative-way-to-define
https://hegartymaths.com/solving-equations-straight-lines
https://hegartymaths.com/solving-simultaneous-equations-using-straight-lines-1
https://hegartymaths.com/solving-simultaneous-equations-using-straight-lines-2
https://hegartymaths.com/factorise-quadratic-expressions-1
https://hegartymaths.com/factorise-quadratic-expressions-2
https://hegartymaths.com/factorise-quadratic-expressions-3
https://hegartymaths.com/factorise-quadratic-expressions-4
https://hegartymaths.com/factorise-quadratic-expressions-5
https://hegartymaths.com/factorise-quadratic-expressions-6
https://hegartymaths.com/simplify-algebraic-fractions-involving-quadratics

Completing the square 1

Completing the square 2

Completing the square 3

Using the discriminant

Solving quadratic equations 1 (by factorising)
Solving quadratic equations 2 (by factorising)
Solving quadratic equations 3 (by factorising)
Solving quadratic equations 4 (by factorising)
Solving quadratic equations 5 (inverse operations)
Solving by completing the square 1

Solving by completing the square 2

Solving using the quadratic formula 1

Solving using the quadratic formula 2
Quadratic equations from algebraic fractions
Quadratic equations in context

Simultaneous equations involving quadratics
Find the y-intercept of a quadratic graph

Find the x-intercept (roots) of a quadratic graph
Find the line of symmetry of a quadratic graph
Find the turning point of quadratic graphs 1
Find the turning point of quadratic graphs 2
Sketch a fully labelled quadratic graph

The discriminant & quadratic graphs
Simultaneous equations using graphs
(quadratic & linear)

Using a quadratic graph to solve a related quadratic
equation

Exponentials

Manipulating powers 1
Manipulating powers 2
Manipulating powers 3
Manipulating powers 4
Manipulating powers 5
Manipulating powers 6
Exponential equations 1
Exponential equations 2
Exponential equations 3
Harder exponential problems
Exponential graphs (drawing)
Exponential growth graphs
Exponential decay graphs
Points on exponential graphs 1
Points on exponential graphs 2
Real life exponential growth 1
Real life exponential growth 2
Real life exponential growth 3
Real life exponential growth 4
Real life exponential decay 1
Real life exponential decay 2
Real life exponential decay 3
Real life exponential decay 4

Circles
Equation of a circle — centre origin 1
Equation of a circle — centre origin 1
Equation of a circle 1 (find centre and radius)



https://hegartymaths.com/completing-the-square-1
https://hegartymaths.com/completing-the-square-2
https://hegartymaths.com/completing-the-square-3
https://hegartymaths.com/using-the-discriminant
https://hegartymaths.com/solving-quadratic-equations-1-by-factorising
https://hegartymaths.com/solving-quadratic-equations-2-by-factorising
https://hegartymaths.com/solving-quadratic-equations-3-by-factorising
https://hegartymaths.com/solving-quadratic-equations-4-by-factorising
https://hegartymaths.com/solving-quadratic-equations-5-inverse-operations
https://hegartymaths.com/solving-by-completing-the-square-1
https://hegartymaths.com/solving-by-completing-the-square-2
https://hegartymaths.com/solving-using-the-quadratic-formula-1
https://hegartymaths.com/solving-using-the-quadratic-formula-2
https://hegartymaths.com/quadratic-equations-from-algebraic-fractions
https://hegartymaths.com/quadratic-equations-in-context
https://hegartymaths.com/simultaneous-equations-involving-quadratics
https://hegartymaths.com/find-the-y-intercept-of-a-quadratic-graph
https://hegartymaths.com/find-the-x-intercept-roots-of-a-quadratic-graph
https://hegartymaths.com/find-the-line-of-symmetry-of-a-quadratic-graph
https://hegartymaths.com/find-the-turning-point-of-quadratic-graphs-1
https://hegartymaths.com/find-the-turning-point-of-quadratic-graphs-2
https://hegartymaths.com/sketch-a-fully-labelled-quadratic-graph
https://hegartymaths.com/the-discriminant-quadratic-graphs
https://hegartymaths.com/simultaneous-equations-using-graphs-quadratic-linear
https://hegartymaths.com/using-a-quadratic-graph-to-solve-a-related-quadratic-equation

Equation of a circle 2 (write equation) 315
Equation of a circle 3 (location of points) 316
Equation of a circle 4 (not standard form) 317
Inequalities
Integer solutions to inequalities 267
Multiple inequalities on a number line 268
Solve single linear inequalities 1 (positive x) 269
Solve single linear inequalities 2 (negative x) 270
Solve single linear inequalities 3 (difficult) 271
Linear inequalities as graph regions 1 273
Linear inequalities as graph regions 2 274
Linear inequalities as graph regions 3 275
Linear inequalities as graph regions 4 276
Solving quadratic inequalities 277
Formulae
Change the subject of the formula 1 (1 step) 280
Change the subject of the formula 2 (2 step) 281
Change the subject of the formula 3 (negative x) 282
Change the subject of the formula 4 (x on denominator) 283
Change the subject of the formula 5 (x with powers) 284
Change the subject of the formula 6 (x on both sides) 285
Change the subject of the formula 7 (x on both 286
sides/denominator) =
Important graphs
Cubic graphs (recognising) 299
Reciprocal graphs 1 300
Reciprocal graphs 2 301
Sine graph 303
Cosine graph 304
Tangent graph 305
Sine, cosine, tangent summary 306
Graph transformations
Graph transformations 1 f(x)xa 307
Graph transformations 2 f(xta) 308
Graph transformations 3 af(x) 309
Graph transformations 4 f(ax) 310
Graph transformations 5 f(x) 311
Graph transformations 6 f(x) 312
Graph transformations 7 (combined) 313

Geometry and measures

A[G
Non-calculator trigonometry 1 845
Non-calculator trigonometry 2 846
Non-calculator trigonometry 3 847
Non-calculator trigonometry 4 848
Non-calculator trigopnometry 5 849
Non-calculator trigonometry 6 850
Non-calculator trigonometry 7 851
Non-calculator trigonometry (Problem solving 1) 852
Non-calculator trigonometry (Problem solving 2) 853



https://hegartymaths.com/integer-solutions-to-inequalities
https://hegartymaths.com/multiple-inequalities-on-a-number-line
https://hegartymaths.com/solve-single-linear-inequalities-1-positive-x
https://hegartymaths.com/solve-single-linear-inequalities-2-negative-x
https://hegartymaths.com/solve-single-linear-inequalities-3-difficult
https://hegartymaths.com/linear-inequalities-as-graph-regions-1
https://hegartymaths.com/linear-inequalities-as-graph-regions-2
https://hegartymaths.com/linear-inequalities-as-graph-regions-3
https://hegartymaths.com/linear-inequalities-as-graph-regions-4
https://hegartymaths.com/solving-quadratic-inequalities
https://hegartymaths.com/change-the-subject-of-the-formula-1-1-step
https://hegartymaths.com/change-the-subject-of-the-formula-2-2-step
https://hegartymaths.com/change-the-subject-of-the-formula-3-negative-x
https://hegartymaths.com/change-the-subject-of-the-formula-4-x-on-denominator
https://hegartymaths.com/change-the-subject-of-the-formula-5-x-with-powers
https://hegartymaths.com/change-the-subject-of-the-formula-6-x-on-both-sides
https://hegartymaths.com/change-the-subject-of-the-formula-7-x-on-both-sidesdenominator
https://hegartymaths.com/cubic-graphs-recognising
https://hegartymaths.com/reciprocal-graphs-1
https://hegartymaths.com/reciprocal-graphs-2
https://hegartymaths.com/sine-graph
https://hegartymaths.com/cosine-graph
https://hegartymaths.com/tangent-graph
https://hegartymaths.com/sine-cosine-tangent-summary
https://hegartymaths.com/graph-transformations-1-fxa
https://hegartymaths.com/graph-transformations-2-fxa
https://hegartymaths.com/graph-transformations-3-afx
https://hegartymaths.com/graph-transformations-4-fax
https://hegartymaths.com/graph-transformations-5-fx
https://hegartymaths.com/graph-transformations-6-f-x
https://hegartymaths.com/graph-transformations-7-combined

Proof

Topics Clip Number A|G

Proof by counter example 324
Direct Algebraic Proof 325
Direct Algebraic Proof 2 326
Direct Algebraic Proof (Quadratic) 327




