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2
FORMULAE SHEET

Volume of prism = (area of cross-section) x length

In any triangle ABC

! a b C
Sinerule — =— =—
snA snB snC

Cosinerule a? =b? +c? —2bccos A

Areaof triangle :%absinc

Volume of sphere gﬂr3

Surface area of sphere = 4zr?

Volume of cone = %ﬂ'l’zh

Curved surface ar ea of cone = 7rl

The Quadratic Equation

The solutions of ax’ + bx + ¢ =0, wherea z 0, are
given by

« —b+4/(b* —4ac)

2a
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3

1 (a) Philippasat two examswhose marks are added together.
The sum of marksin the two examinations is 90 and they were scored in the ratio 2:1.

Work out the marks in each exam.

(b) Express 90 out of 200 as a percentage.

2  Alicecutsacakeinto three portions. She has %for herself and gives % to Georgina.

How much cakeisleft for Elira?

[Turn Over
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3 Solvethefollowing equation.

4x+9=3(x+2)

-5 4 3 910 1 2 3 4 5=x
| ! 2 =1 1 1 ! |
1C i 1
[ 1 i k. - + i
51

(&) Rotatetriangle A through 90° anticlockwise about the origin. Label theimage B. [3]

(b) Describe the single transformation which maps triangle A onto triangle C.
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Spreadshest.

He calculated the relative frequency of the number of sixes thrown.

The table shows his results.

5

Sanjit threw a six-sided die numbered one to six 200 times and recorded the results on a

Total number of throws 10 20 100 150 200
Total number of sixes 0 1 33 48 69
Relative frequency of sixes 0 0.05 0.33 0.345
(@) Complete the relative frequency row in the table.
Show how you obtained your answer. [2]

Sanjit then used the computer to draw this relative frequency graph of the number of sixes he
threw.
0.4

0.35
0.3
0.25
0.2 4
.15+

0.1

Relative frequency of sixes

0.05

0 T T 1 T T T T T T 1
0 20 40 60 80 100 120 140 160 180 200

Number of throws

(b) How does this graph indicate that Sanjit’s dieis biased?

[Turn Over
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6

6  Thenotation n!, where nisapositive integer (called “n factorial”) represents the product of
all integersfrom 1ton.

So, forinstance, 4l =4x3x2x1=24

(8) Show that 20 x 19 x 18 x 17 x 16 isdivisible by 5!

[2]
(b) Provethat the product of any 5 consecutive integersisdivisible by 5!
[2]
(c) Stateaproperty for the product of any n consecutive integers.
....................................................................................................... [1]
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(@) Simplify the following.

b? x b*

(b) Maket the subject of s:%atz.

(c) Solvethese equations simultaneously.

X+ y=4
2X+4y=1
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8 (@)
(b)
(©)
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Write down the value of the following.

i 9

(i) (J§)4

(iii) g

(1) Expressg asarecurring decimal.

(i) Explain why 61735 isnot arecurring decimal.

Express (3+ \/5)2 in the form a+bv/5, wherea and b are integers.

SPECIMEN
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9 Oisthe centre of thiscircle.
A, B and C are on the circumference.

Work out angle x.

Not to
scale

10  Jerry has collected the following data.
O 0 00O 2 2 3 4 5 5 23
The mean of these datais 4.

For this set of data explain which of the averages - mean, mode or median - is the most
appropriate to represent the data. Give your reasons, and explain why the other averages are

not appropriate.
MOSt APPIOPIIAIE QVEIAJE: ... ettt it iet e et e et e et e e e e et e et e e e
REBSONS. ...ttt e e
............................................................................................................. [3]
11 Find algebraically the coordinates of the two points where the liney = x + 4 intersects the
curvey = x° — 2x.
(ceeeennnns e )
(ceeeennnns ) e ) [5]
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Section A

1 |(a Divideinto 3 parts M1 Both
Gives 60 and 30 Al
(b) | 90 _ 45 _ o M1
200 100 Al
4
2 1 1 1 1 5 M1 Combining the fractions
2 3 " 6 Al For 6 seen
1
== Al
6
3
3 4x+9=3(x+2) M1 Expand brackets
= 4x+9=3x+6 Al Collect terms
= Xx=-3 Al |3
4 | (a) Correct triangle Bl Rotation
Bl 90° anticlockwise Correct
Bl
(b) Tranglation Bl -4
“back 4" B1 Or B2 for _3
“down 3" Bl
6
5 | (a) 48 M1
150
=0.32 Al

(b) Because the relative frequency seems Bl
to be settling at around 0.35

And it should be%:0.17 Bl
4
6 | (@ 5into 20, 4 into 16, etc B2
(b) In every set of 5 consecutive numbers, | M1 First statement
one of them will be amultiple of 5. Al Continues to compl eteness
Likewise one of them will beamultiple | A1
of 4, etc
(© The product of any n consecutive Bl
integersisdivisible by n! 5
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7 @ |b° B1
b B1 Termint® t
(b) s=lat2:>t2=2—s o ermint® correc
2 a
[z Bl
a
(© x+y=4 (i) M1 Any method to eliminate one
2x+4y=1 (ii) variable.
eg. (i) x4: 12x+4y=16  (iii)
L .1
(iii) — (ii): 10x=15= x_12 Al One of xor y
. 1 1
Subin(i): y=4-4==-=
i)y 5= 3
:>x=1l, y=—1
2 2 Al The other one
8 | (@) |1 Bl
(i) |25 Bl
(i) |1 Bl
3
O 2_020.. 0r02 Bl
9
(i) | Because 625 = 5*and any decimal with | B1
only 2s and 5sin the denominator
terminates.
(© (3+\/§)2:9+2X3X\/§+5 M1 Expand and collect
=14+65 Al
9 xishalf thereflex angleat O whichis | M1 Or any other valid method
360 — 152 = 208 Al
Sox=104 Al
10 The mode is not appropriate asOisthe | B1
most frequent which is the smallest
number.
The mean is not appropriate as all Bl
values affect it and the largest is very
much larger than the others.
The median is the most appropriate Bl
because it is not sensitive to this large
number (Itis2.)
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11 Substitute for y = x+4 = x* —2x M1 Any valid method
2 —_—
=X =3-4=0 Al Correct quadratic Solve quadratic
= (x—4)(x+1)=0 M1 Both values for x
—x=4-1 Al Both values for y and the correct
' Al pairing.
= y=83
i.e (4,8 and (-1, 3)
Section A Total 50
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Assessment Objectives Grid
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Question AO2 AO3 AO4 Total
1 4 4
2 3 3
3 3 3
4 6 6
5 4 4
6 5 5
7 7 7
8 3 3
9 7 7
10 3 3
11 5 5
Totals 34 9 7 50
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