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A group of 20 people visited Anglesey for a weekend break.
* 10 of the group visited Beaumaris Castle.
* 13 of the group visited South Stack Lighthouse.
* 4 of the group did not visit either of these places.

(a) Complete the Venn diagram below to show this information.

The universal set, £, contains all of the 20 people in the group. [3]
€ Castle Lighthouse
(b) One person is chosen at random from the group.
[2]

What is the probability that this person visited only one of the two places?



? ﬁe pupils from a school took part in The Urdd National Eisteddfod.
All of them competed in at least one of the following competitions: Singing, Dancing or Reciting.

2 of them only took part in a Dancing competition.

5 only took partin a Remfmgecnn'petmnn

Mo one took part in both a Reciting and a Dancing competition.
3 took part in Ix:-th a Singing and a Dancing competition.

9 took part in a Reciting competition.

22 took part in a Singing compefition.

The Venn diagram below shows some of the above information.
The universal set, €, contains all of the pupils in the group.

One of the pupils in the group is chosen at random.

What is the probability that this person only took part in a Singing competition? [5]
£
Singing Dancing
0
Reciting




At a college, a total of 28 students study one or more of the science subjects: Biology, Chemistry

and Physics.
The 28 students form the universal set, E.
Some parts of the Venn diagram below have already been completed.

It is also known that:

* b students study only Biclogy
* 13 students study Chemistry

(al Complete the Venn diagram.

£

{b)  How many students study Biology and Chemistry but not Physics?

{c]  One of the students is chosen at random.
What is the probability that this student studies Biology?

[31
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The Headteacher of Ysgol Maes Newydd gave opfion forms to all Year 9 pupils.
The form asked which foreign languages the pupils would like to study in Year 10.

There were 4 languages listed on the form: French, German, Spanish and Mandarin.

The pupils could select as many of the languages as they wished.
All pupils completed and returned the option form.

The Headteacher displayed the results in a Venn diagram, as shown below.

Mandarin Spanish

Va2

German French

(a) How many pupils did not select at least one of the four languages?
Circle your answer.

0 1 3 5 7

{b) How many pupils are there in Year 97
Circle your answer.

92 94 96 98 100

f{c) How many pupils selected only one language?
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WIJEC INTERMEDIATE TIER TRANSFORMATIONS WORKSHEET

(a) Reflect the triangle below in the x-axis.
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(b) Enlarge the triangle below by a scale factor of 3.
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(c) Translate the triangle below 3 squares to the left and 2 squares down.
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(a) Reflect the triangle S in the line y = 2.
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(b)  Describe fully a single transformation that transforms tnangle S onto triangle T. [3]
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m/”
.z“/




fc) (1) Translate the tnangle 5 using the column vector (

-

)

o

e R .
[y

(n)  Whnte down the column vector that will reverse the translation in part (i).
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(a) Rotate triangle A through 90° anticlockwise, about the point (~2, 3).
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(b)

Enlarge tnangle B by a scale factor of 1

2

¥

A

, using (0, 0) as the centre of enlargement.  [2]
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Shade the least number of squares in the lower two quadrants so that the grid has rotational
symmetry of order 2. 3]
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{a) T

Which one of the following eguations could represent the line shown in the graph abowe?
Circle your answer.

[1]
y=—x-—-2 y=—x+2 y=x +2 y=x-2 V= —x
ib)  Which one of the following points lies on the line 2y = 3x + 47
Circle your answer. [1]
(2, -5 (9. 2) (—2, 5) (2. 5} (-2, -5}
fic) .
1
4_
E_
o A & 5 °
4
What is the gradient of the ne shown in the graph above?
iZircle your answer. [1]
3 _3 2 _2 .
2 2 3 3 B

14



(& The diagram below shows the graph of a sfraight line for values of x from -3 fo 3.

¥
A
10

]

=]

-

=2
{i} Write down the gradient of the above line. [1]

iy  Write down the equation of the line in the form ¥ = mx + ¢, where m and ¢ are whole
numbers. [2]

(h)  Without drawing, show that the line 2y = 5 — 3 is parallel to the line 4y = [0x + 7.
You must show working fo support your answer. [2]
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19. (a) Circle the equation of a straight line that is parallel to the line 3y = 2x + 6. [1]

Jp=2x+7 2y=3x+6 Jy=-2x+6 —3p=2x+6 2y=-3x+6

(b) Circle the equation of a straight line that is perpendicular to the line y = 5x — 3. 1]
=X = & =&y 4 L = &y ==X

}-—5+3 y=5x+3 ._1-—5.1.+3 p=-5x+3 _}«—5+3

16



A factory uses a machine to produce electrical sockets.

The manager camies out a survey to investigate the probability of the machine producing a
defective socket.

The relative frequency of defective sockets produced was calculated after testing a total of 1000,
2000, 3000, 4000 and 5000 sockets.

The results are plotted on the graph below.

Felative frequency of
defective sockets
[ ]
0-08
0-06
= J=t= ™ Py - ===
0-04 4T
o R
0-02
0 o Mumber of
0 1000 2000 3000 4000 5000 sockets tested
(8) How many of the first 3000 sockets tested were defective? [2]

{b)  Write down the best estimate for the probability that one socket, selected at random, will

be defective.

You must give a reason for your choice. [2]
Probability: e —

Reason. ...
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A dice is thrown 50 times.
The number shown on the dice iz recorded after each throw.
The table below shows the results recorded.

Mumiber shown
on dice 1 2 3 4 - 6
Frequency 9 7 8 T B 13
fa) The relative frequency of throwing a 1 was calculated as % = [-18.

What was the relative frequency of throwing a 67
Give your answer as a decimal. [1]

(b} The number 4 was thrown 7 times in the first 50 throws.
Using this fact, calculate how many fimes you would expect a 4 to be thrown when this
dice iz thrown 2000 times. [2]

ol How many times would you expect a 4 to be thrown when a fair dice is thrown 3000
times? [2]
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A regular polygon has exterior angles of £45°,
[2]

(@) How many sides does this polygon have?

{b) Each side of this regular polygon is 7 cm.
A sketch of two sides, AB and BC, of the polygon is shown below.

c

Tocm

Diagram not drawn lo scale

Using only a ruler and a pair of compasses, construct an accurate drawing that shows

these two sides of the polygon.
The point A has been given.
You must show your construction arcs. [4]
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]I;rlgr;g only a ruler and a pair of compasses, construct a perpendicular line from the point P[g]:r
ine AB.

20



P Pt
Construct an accurate drawing of tiangle ABC, where AB =7 cm, ABC = 90° and BAC = 60°".
Use only a ruler and a pair of compasses.
The side AE has been drawn for you.
You must show your construction arcs. [3]

21



P and PR are tangents to a circle with centre O.

/h —~

Diagram not drawn fo scale

Fat
Find the size of OGOR.

You must indicate any angles you calculate.
You must give a reason for each stage of your working.

22
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Points A, B, C and D lie on the circumference of a circle, centre 0.
B0 = a diameter of the circle. -
The straight line BC =4-7Tcm and BAC = 28°.

Diagram nof drawn fo scale

Write down the size of BDC.
Hence, calculate the length BD. [=]
You must show all your working.
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Points 4, B and C lie on the circumference of a circle, centre O.

ACBH = 37~

B

Diagram not drawn o scale

Calculate the size of the reflex angle AﬁEI.

24
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A solution fo the equation
2x3-3x-17=0
lies between 2 and 3.

Use the method of tnal and improvement to find this solution correct to 1 decimal place.
You must show all your working. [4]
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A solution of the equation

X+ 2x=09]

lies between 4 and 5.

Lise the method of trial and improvement to find this solution correct to 1 decimal place.
You must show all your working. [4]

26



. A solution to the equation
x3-2x-45=10
lies between 3 and 4.

Use the method of tnal and improvement to find this solution correct to 1 decimal place.
You must show all your working. [4]
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Each side of a square is of length (2x + 31)cm.
The perimeter of the square is 62 cm.

(2x + 3rhem

Each side of a regular octagon is of length (v + 2v)em.
The perimeter of the octagon is 72cm.

{x + 2vicm

IUze an algebraic method to find the value of x and the value of 1. [5]
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Solve the following simultansous equations using an algebraic (not graphicaly method.

[4]
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Solve the following simultanecus equations using an algebraic (not graphical) method. 4]

a3

4x 3y
=1

ax —

30



Calculate the length of the side OR in the tnangle POR shown below. [3]

R

24"

18 cm

Diagram not drawn to scale
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The area of tiangle ABD, shown in the diagram below, is 35 cm?.
AD =5cmand BC = 32cm.
D iz on the line AC, and ED is perpendicular to AC.

Diagram notf drawn o scale

Calculate the size of angle x.
You must show all your working. [5]
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The diagram shows two nght-angled triangles, joined together along a common side.

5Po=90°, 50R=90° SOP=38° PS=8cm and QR = 15¢cm.

Bem

-

Diagram not drawn to scale

Calculate the size of angle x.

33



12. Show that the triangle below is not a right-angled triangle. [5]

(3x —2)° (2x + 1)°

Diagram not drawn to scale

6. (a) Write down the first three terms of the sequence whose nth term is given by 2n— 5. [2]

The first three terms are ... v and
(b) Write down an expression for the nth term of the following sequence. [2]
7. 1, 15, 18,

34



18. (a) Factorise x3— 5x. [1]

(b) Expand and simplify (2x —3)(x + 4). [2]

(c) Factorise x2—3x-28. [2]

10. (@) Write down the nth term of the following sequence. [2]
3, < 5, B,

(b) The nth term of a different sequence is given by n? + 7.

(i) Write down the first three terms of this sequence. [2]
1stterm=__ . 2dterm= __ _  3¢term=__
(i)  Which term in this sequence is the first that has a value greater than 857 [2]

35



12.

18. (a)

Circle the correct answer for each of the following.

(@ xIxxt=

x36 x5 ¥2

() (Ix-=5)-03x+2y)=

4x -3y 4x - Ty 4x + 3y

(b) Solve the equation

—4x + 7Ty

Factorise x2 — 2x — 24, and hence solve x2 - 2x —24 = ().

[1]

x18

[1]

—4x - Ty

[3]

[4]

36



9. ABCis an isosceles triangle with AB = AC.

(x + 48)°

Diagram not drawn to scale

Calculate the value of . [6]

10. Simplify each of the following and circle the correct answer in each case.

@ 6p°x3p’ [1]
9p’ 9p't 18p'® 18 18p°
(b) 345" = 13-6g° 1]
4 6
T T gt 4" 0-4¢°
3 6
(C) T x;” [1]
m
1 m m> m* 4

37



14.

(a) Rearrange the following formula to make x the subject.

Give your answer in its simplest form.

2+ ) =Tp-3

(b)  Write down the nth term of the following sequence.

3, 6, 1, 18, 27,

[3]

[2]

38



fc) Solve 9x +3=4x + 5.

[

15. Factorise x2— 7x — 18, and hence solve x2— 7y — 18 = 0.

3. A shop has 31 plant pots.
Some are blue, some are yellow and the rest are red.
There are five more blue pots than yellow pots.
There are four times as many blue pots as there are red pots.

Calculate how many pots there are of each colour.

Blue .. . Yellow ... Red

[3]

[3]

[3]
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X -2 -1 0 1 3 4
y=2x2-5x-1 17 -1 -4 2 11
42 _
(b) —==7 [1]
(¢ 13p—5=9p+27 [3]
x —1 0 1 2 4 5
y=x2-5x+2 8 2 -2 -4 -2 2
13. (@) Make m the subject of the formula y=6m + 7. [2]
(b) Factorise 6x%— 12x. 2]

40



17. William has n marbles.
Lois had 4 times as many marbles as William, but she has now lost 23 of them.

Lois still has more marbles than William.

Write down an inequality in terms of n to show the above information.
Use your inequality to find the least number of marbles that William may have. [4]

15. In the following formulae, each measurement of length is represented by a letter.
Consider the dimensions implied by the formulae.
Write down, for each case, whether the formula could be for a length, an area, a volume or none
of these.

The first one has been done for you. [3]

Formula Formula could be for

d*-314h volume
d*+hw
d+w+h
1

d+hw

d+dwh

41



19. Rashid owned n sheep.

Eifion had exactly 4 times as many sheep as Rashid.

Rashid buys 17 extra sheep.
Eifion sells 8 of his sheep.

Eifion still has more sheep than Rashid.
Form an inequality, in terms of n.

Solve the inequality to find the least value of n.
You must show all your working.

[5]

42



Find, in standard form, the value of each of the following.

75 x 10°
@ —sp50 [2]
(b) (2-3 % 10%) + (64 x 10%) [2]

Calculate the value of (5-41 x 10°) + (2-3 x 10%).

Give your answer in standard form. [2]
(@) Express 0-00042 in standard form. [1]
(b) Calculate the value of M

2x 107"
Give your answer in standard form. 1

(c) Calculate the value of (47 x 10%) — (62 x 10%).
Give your answer in standard form. [2]

43



() The table below shows some of the values of v =2x?— 3x- | for values of x from

-2 to 4.
Complete the fable by finding the value of yfor x = -1 and forx = 2. 21
X -2 -1 o 1 2 3 4
p=2xio G- 1 17 -1 -4 2 1

(b) On the graph paper below, draw the graph of = 2x2— 3x— | for values of x from
—2 to 4.

¥

20

—10

44



(c

(d)

Draw the line y = 5 on the graph paper.

Write down the values of x where the line y = 5 cuts the curve y = 2x2— 5x — 1.

Give your answers correct to 1 decimal place.

Values of x are o and o

Circle the equation below whose solutions are the values you have given in (c).

2x2-5x-1=0 2x2-5x-6=0 2x2-5x-5=0

2x2-x-1=0 22 -5x+4=0

(2]

[1]

45



1. The table below shows some of the values of v = x21—5x + 2, for values of x from —1 fo 5.

x —1 0 1 2 3 4 5
y=xl-Sv+2 5 2 -2 —4 -2 2
fal Complete the table above. [1]

{b) On the graph paper below, draw the graph of v = x2— 3x + 2 for values of x from

11 5. 2]
¥
i

- 0 1 3 3 Fl EH™ ¥

46



(c) Draw the line y = -3 on the graph paper.

Write down the values of x where the line y = -3 cuts the curve y = x2 - 5x + 2.
Give your answers correct to 1 decimal place.

Valuesofxare  ......&and ...

[2]

47



{a) Complete the table below,

Draw the graph nf_r=lt2—5 for values of © between —2 and 3.

Ltz the graph paper beloer.
Choose a suitable scale for the y-axs. [
X -2 -1 1] 1 2 3
p= o8 3 -5 -3 3 132
¥
A
-
-3 -2 -1 10 2 3 i

48



(b)

Y
=

The sketch above can represent only one of the equations given below.
Circle this equation.

2

V=X y=x>-3 y ==’ y=x+3 y=3x

[

49



10. The radius of a hemisphere and the radius of a cylinder are equal.
The hemisphere and cylinder have equal volumes.

Calculate the ratio of the height of the cylinder to the radius of the cylinder. [3]

height of cylinder : radius of cylinder

19. By considering algebraic expressions, show that it will never be possible for the surface area of
a sphere of radius r to be equal to the surface area of a cube with sides of length r. [2]

50



10. A cylinder just fits inside a hollow cube with sides of length mcm.

- JHECMm
Diagram not drawn to scale

The radius of the cylinder is % cm.
The height of the cylinder is mcm.

The ratio of the volume of the cube to the volume of the cylinder is given by

volume of cube : volume of cylinder
=k :m,
where k 15 a number.

Find the value of k.
You must show all your working.

n

cm

51



4. A tnangular pnism of length 2 mefres is shown below.

Diagram not drawn fo scale

AC = 21cm, BC = 35¢em and BAG = 90°.

(@ In this part of the question, you will be assessed on the qualiy of your orgamisation,
communication and accuracy in writing.

Calculate the area of tnangle ABC.

Give your answer in cr.

You must show all your working. [5+ 2 OCW]

(b  Calculate the volume of the prism.
You must give the units of your answer.

52



10. Draw the enlargement of the given tniangle, using
+ a3 scale factor of -2,
* (-2, 1) as the centre of enlargement.

[3]
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15. Describe fully a single transformation that fransforms shape A onto shape B.

10

w

54

[3]



[2]

15. Circle either TRUE or FALSE for each statement given below.
STATEMENT

GRAPH
TRUE FALSE

-
\ _ The equation of this graph could be
] * y=—-x3-2

TRUE FALSE

The equation of this graph could be

/\ /f‘? V= x3- 0x.

/Y
FALSE

"1
\___ N ;h:fﬂl_]aﬁun of this graph could be TRUE

\D
TRUE FALSE

The equation of this graph could be
y=xi+4.

Y




[

16. Each of the two graphs below is described by one of the eguations on the right.
Put a tick in the box next to the equation which comectly describes each graph.
Graph A
-
y Equation
describing
graph A
? -~ 3
Fi'
y=—(x+T)
/'( O ) - X V= 1{x—7 ]'1
\
ff \ a2
{ i
| | V=X 4 |
| 1
Graph B
b
i Equation
describing
graph B
y=x"+1
1 =2
_———__'-'_'_FFFF
o - P+ 1= -
yY=x
= 0

56



(b) Using the axes below, sketch the graph of y = cos x + 1 for values of x from 0° to 360°.

[2]
'},"
A
- X
O
15. (a} Using the axes below, sketch the graph of tﬁy = sinx for values of x from 0° to 360°.
You must label any important values on both axes. [£]
-1I
'}
i) - X
{b)  Circle the value that is equal to sin 200°. ]
sin 20° sin 100° sin 160° sin 220° sin 340°

57



14. (a] Sketch the curve y = sinx, for values of x in the range x = 0° to x = 360° ]
-
A
1 —
I 1 I - X
0 90 180 270
-1
(b) Solve each of the following equations.
Give all answers in the range x = 0° to x = 380°.
(il sinx =103 2]
(i) sinx+1=10 [1]
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WIEC Higher Tier Trapezium rule

18. The graph of v = x2? has been drawn below, for values of x from x =0to x = 6.

E

-10

Use the trapezium rule, with the ordinates x =0, x =1, x =2, x=3, x=4, x=5andx =6, o
estimate the area of the shaded region shown above. 4]

59



15. (a) The diagram shows a sketch of the graph y = f(x).
The graph passes through the points (-1, 0) and (5, 0) and its highest point is at (2, 7).

vl‘

b27
/ -
(=1, 0) O (3, 0)
Sketch the graph of y = f(x — 3) on the axes below.
You must indicate
* the coordinates of the points of intersection of the graph with the x-axis
* the coordinates of the highest or lowest point. [3]
u-l..
A
- x

60



18. The following diagram shows a sketch of the curve vy =/ (x).

'
2
i 1 / - ]'
_4 0 4
-2
The curve is transformed, as shown below.
-'1I
f
21
h 0 / ] =

Using function notation, complete the following to give the equation of the fransformed curve.

The equation of the transformed curve 1s

[1]

61



20. A sketch of the graph y = f{x) is shown below.

Two specific points are shown on the graph. They are called a maximum point and a minimum

int.
he maximum point shown is (—2, 2) and the minimum point shown is (2, —2).

The graphs on the opposite page are transformations of y = fix).
Draw a line connecting each graph to the equation describing the transformation.
One has been done for you.

i
\\ 2,2 y=iflx)— 2
o 3
—Z, —2)
¥ =4+ 2)
.1l
F i
I~ 2)
Al
’I( [ x ¥ =—fx)
1. —21
-1l
[ ¥ =20
2.0y I,l'I .
{2, —4) ¥ =J|r[':|1-]
.1l
F i
L /
QE‘HU X 1 :_.r[:'l.:l 4+ 72
/ =2

-
I

X
v
= 4

62



17. Simplity

2 2418
53 —
(53) - =%
V32 x+2
and state whether your answer is rational or irrational. [5]
N 2z
(c) Find the value of (vB3 -7 . [3]

63



16. You are given that p =+f40 and g =f10.

Circle the correct answer in each of the following:

(al pisequalto

1044 410

(b) pgisequal fo

10440 40-f10

) ¢ is equalto

100 /10 510

1042

400

210

200

625

[

20

[

20

[1
10,100

64



19. (@) Give one example to show that the square of an irrational number is not always rational.

[1]

Number= ... Square of the number= ..

(b)  Find two different irrational numbers to make the answer to the calculation below rational.
Complete the calculation by filling in the three boxes. [1]

65



18. A 9-pointad star, with centre O, is shown below.
Each side of the star is of length x cm.

The distance from the centre to every inner vertex of the star is 7 cm.

The distance from the centre to every outer vertex of the star is 10cm.

Diagram not drawn to scale

{a) Calculate the pernimeter of the star.

(b Calculate the area of the star.

66
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13.

C

Diagram not drawn to scale

FaAS
By first calculating the size of BAC, calculate the area of triangle ABC.

You must show all your working.

67
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17. AEG represents the sector of a circle with radius 7 cm and centre A, as shown below.
BAC =x", AD = 3cm and BD = Gom.

A D C
Diagram not drawn to scale

Find the area of the shaded region BCD. [8]
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12. Express

17. Simplify

3x 2x

3x+2 2x+7

12x+16

Ox —16

as a single fraction in its simplest form.

69
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17. Two similar shapes have areas of 7/00cm? and 140cm2.
The perimeter of the smaller shape is 83cm.
Calculate the penmeter of the larger shape.

15. Two similar pyramids have volumes of 3970 cm?® and 3100cm? respectively.
The height of the larger pyramid is 25cm.
Calculate the height of the smaller pyramid.

Height= ... CWM

70
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12. (a) Factorise (x - 7)F + 2(x - 7). [2]

(b) Factorise 12x%— 27y%. [3]

16. Use the quadratic formula fo solve (3x — 1)* = x(2x + 3) + 7.
Give your answers correct fo 2 decimal places. [6]
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9. (a) Showthat (10w +3)(w—1)—Q2=3w) =w’+5w-T.

(b) Use the quadratic formula to solve the equation w4+ Sw—7=0.
Give your answers correct to 2 decimal places.

1
S5x—-3-
Give your answers correct to 2 decimal places.

18. Solve the equation x=

72
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14. Aled has three concrete slabs.
Two of the slabs are square, with each side of length x metres.
The third slab is rectangular and measures 1 metre by (x +1) metres.
The three concrete slabs cover an area of 7m?.

(a) Showthat 2x2+ x—-6=0. [1]

{b)  Solve the equation to find the length of each side of the square slabs.

You must justify any decisions that you make. [4]

8. Factorise x?— 7x — 18, and hence solve x> — Tx — 18 = 0. [3]
_ 12x+16

17. Simplify ————. 4
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12.

Two different squares are constructed.
The side length of the smaller square is xcm.
The side length of the larger square i1s 3cm longer than the side length of the smaller square.

The combined area of the two squares is 22-6cm”.
(a Showthat 4" + 12x - 27 = 0. [M]

{b) Find the dimensions of each of the squares.
Do not use a trial and improvement method.

You must show all your working and justify any decision that you make. [5]
Side length of smallersquare=_________________cm
Side length of larger square = e CM
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16. The diagram shows two rectangles.

(x— 3)cm (x—1)cm

X CEm

2x cm

Diagram not drawn lo scale
The combined area of both rectangles is 50cm?.

By considering the areas of the two rectangles, show that 2x2— 5x — 25 = 0 and hence find the
value of x. [6]
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9.

C)

(b)

Factorise x2 — 2x — 24, and hence solve x2 —2x — 24 = ().

Solve the equation 2X=3 , 7x+1 _

[R]
M|\D

[3]

[4]
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13. Given that y is inversely proportional to x* and that y = 120 when x =2,

fa) find an expression for y in terms of x,

(b

use the expression you found in part (a) to complete the following table.

10

y 120

15

77
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n.

Given that y is inversely proportional to x, and that y = 4 when x = 3,

(@)

(b)

find an expression for y in terms of x,

use the expression you found in (a) to complete the following table.

X 3 0-25

o=

[3]

[2]
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17. A bag contains 6 red blocks, 4 green blocks and 2 yellow blocks.
Three blocks are taken from the bag, at random, without replacement.

fal  What is the probability that the first block removed is red, the second i1s green and the

third is yellow?
(b) Calculate the probability that all three blocks will be the same colour. [3]
{c}  Write down the probability that the three blocks will not be the same colour. [1
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100 boxes each contain 10 balls.

45 of the boxes are labelled A.
They each contain 7 black balls and 3 white balls.

25 of the boxes are labelled B.
They each contain 4 black balls and & white balls.

The rest of the boxes are labelled C.
They each contain 8 black balls and 2 white balls.

In a game, a player chooses a box at random, and then chooses a ball at random from that box.

{al Complete the tree diagram shown below. [1]

Choice of box Choice of balls

07 Black
A <
0-3 i
045 White
0-4 Black
0-6 White
0-8
02

Black

C

White

(6) What is the probability that a player will select a black ball? [3]

(c)  If alarge number of people played the game, approximately what fraction of them would
you expect to choose a white ball?
Circle your answer. [1]

€ 1
10 5

|
|
Pt |
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16. The fable below shows the three-day rain forecast for Monday, Tuesday and Wednesday in
Eghwyswrw.

Day Probability of rain
Monday 80%
Tuesday 80%
Wednesday 80%
For these three days,
(@ calculate the probability that it will rain on all three days. [2]
(b) calculate the probability that it will rain on exactly 2 consecutive days. [3]
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Alwym often drives from Bangor to Cardiff.

He always choozes one of two routes for these journeys.
He either travels through Rhayvader or through Hereford.
The probability that he fravelz through Rhayader is 0-7.

Sometimes he decides to stop for a break during his journey.
His decizion iz independent of the route he takes.

The probability that he fravels through Rhayader and stops for a break is 0-42.

fal Complete the following free diagram. [4]
Stops for
Route 2 break
Yes

Rhayader

Mo

Yes

Hereford

Mo

(b}  Calculate the probability that Alwyn travels through Hereford but does not stop for a
break. [2]
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18. A game played at a children's party involves throwing a ball into a bucket.
Each child tries to get the ball into the bucket in the least number of throws.
COn each atiempt, the probakility that Sofia gets the ball into the bucket is 0-8.
Each attempt iz independent of any previous attempt.

Show that she ig 5 times more likely to get the ball into the bucket on her firet attempt than to
have her first successful throw on her second attempt.

You must show all your working. [3]

13. A bag contains 5 red counters and 5 blue counters.
Three counters are drawn at random from the bag at the same time.
Calculate the probability that the three counters will be the same colour. [31
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19.

Two of the cards shown above are selected at random, without being replaced.
Find the probability that

fa) the product of the two numbers selected is 12,

(b)  the sum of the two numbers selected is even.
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8. All the members of a farming club visited the Royal Welsh Agricultural Show.
They all travelled to the show either by bus or by car.
MNone of them visited the show on more than one day.
The decizion to travel by car or by bus was independent of the day of the visit.

A member of the club was selected at random.
The probability that thiz member travelled by bus was 0-87.

The probability that thiz member vigited the show on the first day was E.

3
fal Complete the tree diagram shown lelow. [2]
Method of travel Day of visit
2 Firzt day
3
Bus

Other day

First day

| ka2

Car

Other day

(b  What is the probability that a member, chosen at random, was not one of those who
travelled by bus on the first day of the show? [3]

13. A bag containg 5 red counters and 5 blue counters.
Three counters are drawn at random from the bag at the same time.
Calculate the probability that the three counters will be the same colour. [3
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13. Make x the subject of the following formula.
alx — by =xic—d)

12. Make ¢ the subject of the following formula.
Give your answer in its simplest form.

86
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William has n marbles.
Lois had 4 times as many marbles as William, but she has now lost 23 of them.

Lois still has more marbles than William.

Write down an inequality in terms of n to show the above information.
Use your inequality to find the least number of marbles that William may have. [4]
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Rashid owned n sheep.

Eifion had exactly 4 times as many sheep as Rashid.

Rashid buys 17 extra sheep.
Eifion sells 8 of his sheep.

Eifion still has more sheep than Rashid.
Form an inequality, in terms of ».

Solve the inequality to find the least value of n.
You must show all your working.
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1.

)

IF{'
/
HHE Y
3
2
1
-3 -2 —1 B.FI
f
/
[
-3

Complete the following table to give the set of inequalities that describes the shaded region

shown above.

[3]
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13. (@ Onthe graph paper below, draw the region which satisfies all of the following inequalities
xX+y=6
y=5+3
x = -2

Clearly indicate the region that represents your answer. [3]

Sp -

ra

—4
fb) (1) What is the greatest possible value of x such that all three conditions are met? [1]
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Circle the correct answer for each of the following.

(@ x¥xxb=

x36 x 03 x2

(b)  (Tx—=3y)—(3x+2y=

4x -3y dx — Ty 4x + 3y

(c) A cartravels x miles in 30 minutes.
Its average speed in miles per hour is

X X
E E 2x

Simplify each of the following and circle the correct answer in each case.

@ 6p°x3p’

9p’ 9p'® 18p™*

6
g g

T T 4e

3 6

m’ X m
(@
m

1 n m?

—4x + Ty

=2

18p°

m

[1]
xI8

M

—dx =Ty

[1]
30x

[1]

18p°
[1]
0-4g°
[1]
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9. Circle the correct answer for each of the following statements.

]
(a) 9 2isequalto

_ 1
3 3
2
() 83 isequaltfo
51 4

15. (a) Express 0-642 as a fraction.

V2
(b) Evaluate [E I

u?nm

[1]

Wl

16
24 ]
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17. Circle the expression that is equivalent to w

1.

—(%"IH’ ]: —gw

(a) Evaluate 497

(b) Express 0-372 as a fraction.

i

_Ej{h..-f

1]
1 "
(¥w)

[1

2
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11. A rectangle measures 38 cm by 26cm.
Each measurement is correct fo the nearest cm.
Calculate the least possible area of the rectangle.

12. The area of a rectangle is 137 cni?, comrect to the nearest cm”.

lts width is 11 cm, correct to the nearest cm.

Calculate the greatest possible length of the rectangle.
Give your answer correct to 3 significant figures.
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14. The region between two rectangles is shaded, as shown in the diagram below.

All of the measurements shown are given correct to the nearest cm.

31cm

21cm

23cm 13cm

Diagram not drawn to scale

Calculate the greatest possible area of the shaded region.
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P and PR are tangents to a circle with centre O.

RPQ = 30
/h o

Eﬂ"w P

f’rf
fﬂf

Diagram not drawn fo scale

Fat
Find the size of OGOR.

You must indicate any angles you calculate.
You must give a reason for each stage of your working.
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Points A, B, C and D lie on the circumference of a circle, centre 0.
B0 = a diameter of the circle. -
The straight line BC =4-7Tcm and BAC = 28°.

Diagram nof drawn fo scale

Write down the size of BDC.
Hence, calculate the length BD. [=]
You must show all your working.
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Points 4, B and C lie on the circumference of a circle, centre O.

ACBH = 37~

B

Diagram not drawn o scale

Calculate the size of the reflex angle AﬁEI.
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12. A, B and C are points on the circumference of a circle.
XY is a tangent to the circle at the point A.

X A ¥

Diagram not drawn fo scale

EAY = 74° and ABC = 53°
Prove that tnangle ABC is an isosceles tnangle.
You must give a reason for any statement that you make or any calculation that you carry out.

[5]
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10. The line GH is a tangent to the circle at point ¥,
The line EF is parallel to the line GH.
The vertices of tnangle EFY lie on the circle.

4
EYG = 60"

Dvagram not drawn fo scale

Prove that EFY s an equilateral tnangle.
Give a reason for each step to justify your proof. [3]
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13.

The points P, @ and R lie on the circumference of a circle, centre O

PQ is a diameter of the circle.
The straight line ARB is a tangent to the circle.

Ay
QRB = x, where x is measured in degrees.

Diagram not drawn to scale

Ay
Calculate the size of POR in terms of x.
You must give a reason for each step of your solution.
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14. Puoints E and F lie on a circle, centre O
The radius of the circle i1s 10cm.
The area of the shaded sector is 65 cm?.

Dvagram not drawn to scale

(a) Calculate the size of EOE

(b} Hence, calculate the length of the arc EF.
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1i7. AEG represents the sector of a circle with radius 7 cm and centre A, as shown below.
BAC =x° AD = 3cm and BD = 6om.

A D c
Diagram not drawn to scale

Find the area of the shaded region BCD. [8]
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Fal FaY
16. Triangle ABC is an isosceles triangle with ABC = ACBE.

A

B C

Diagram not drawn fo scale
P and Q are points on AB and AC respectively such that AP = AQ.

Prove that triangle ABQ is congruent to triangle ACP.
You must give reasons for each step of your proof. [4]
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14. The two tnangles shown below are not drawn to scale.

3?’“ '

Which one of the following statements is correct?
Give full reasons for your answer.

A- the tnangles must be congruent

B: the tnangles could be congruent

C: the tnangles cannot be congruent

The comect statement s

[

Thisis baCalse
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14. 555, SAS, ASA and RHS are notations used to descnbe the conditions required to prove that
two triangles are congruent.
[S = Side, A = Angle, R = Right angle and H = Hypotenuse |

The following triangles are not drawn to scale.
For each pair of tnangles, circle the correct statement.

(a) A [
ﬁﬂ
A\l 607\
congruent: mn&;‘uent cnr:&]ment: congruent definitely not necessarily
55 S SA HS not congruent congruent
(b} A [1]
mﬂ
7-8cm
Al
congruent.  congruent: congruent:  congruent: definitely not necessarily
355 SAS ASA RHS not congruent congruent
(c} A [
7-8em 7-2cm 7.8am
/1
7-2cm
congruent:.  congruent: congruent:  congruent: definitely not necessarily
555 SAS ASA RHS not congruent congruent
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1. The cub=s below has an Internal dizgonal of lk2pgth 20em.
Each edge of the cube |5 of length xcm.

X cm

Calculabe the value af x.

|
|
|
T
|
| Z0cm
|
| a“'-.,“‘
| I ™
..r.nl'lllr _.___-'"__“F---F-_
Jr — --'-F_
X Cm

Diagram nal drawn o scale

Wou musl use an dlgebralc method and show all your working.
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In the following formulae, each measurement of length is represented by a letter.

Consider the dimensions implied by the formulae.

Write down, for each case, whether the formula could be for a length, an area, a volume or none
of these.

The first one has been done for you. [3]

Formula Formula could be for

d? = 314r%h volume

d*+ hw

d+w+h

2mr — mr?

(d + yw

d? + dwh
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Area of trapezium = }-I:.:? + Bl

Wolume of prism = area of cross-section ® length

Wolume of sphere = %ﬂ.rj

Surface area of sphere = 4mr’ v

Volume of cone = %’.‘l;rzh ! h

Curved surface area of cone = 7

&
In any triangle 4 BC
. a _ b e
Sinerule 2.7 = B - TmC b .
Cosine rule a =& + ¢ — 2he cos A
Areauftriangle=2lﬂ.b sin O y o B

The Guadratic Equaticn
— 2 —
The solutions of ax® + kv + ¢ = 0 where a » ) are given by = b (b7 — dac)

2a

Annual Equivalent Rate (AER)
. ®
AER, as a decimal, is calculated wsing the formula {1 +i”] —1, where i is the nominal interast rate

per annum as a decimal and » is the number of compounding pericds per annum.
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