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Question 1

rounding each term to one significant figure we get 20430 120 _12_3
5x8 40 4

Question 2

a)-3 > add 11 - divideby4=(-3+11)+4=8+4=2

n+11

b)n - add 11 - divide by 4=(n+11) + 4 =

Question 3
Andy earns £24,000 + 12 = £2,000 per month. 10% of £2000 is £200. So his new monthly salary is
£2000 + £200 = £2,200

Question 4
a)and b)

Boys Girls Total
Level 4 2 1 3
Level 5 1 2 3
Level 6 3 3 6
Level 7 3 5 8
total 9 11 20
Question 5

a) x will be the same value as 40° because alternate angles are equal

b) angles in a triangle always add up to 180° so given that x was 40° we have 40 + 75 = 115°.
y=180-115=65°
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Question 6

a) angles in a triangle always add up to 180°.
We have x + 4x + 80 = 180

grouping terms

5x+80=180

Subtract 80 from both sides

5x =100

Divide both sides by 5

x=20

b) if x = 20° then we have one angle of 20°, the top angle will be 80° (4x = 4 x 20°) and we already
know one angle to be 80°. So we have angles of 20°, 80° and 80°. Two of the angles are the same
so we have an isosceles triangle.

Question 7
a) the bearing of B from A (always measure from North) is 230°

North

Question 8

Common difference is 4 so we know the sequence will be of the type 4n
Write out the 4 times table

4,8,12, 16, ...

We need to add 2 to each of these terms to get the original sequence
So we have 4n + 2
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Question 9

a) multiply both sides by w
18 =3w

Divide both sides by 3
6=w

w=6

b) divide both sides by 5
x+4=10+2=5

subtract 4 from both sides
x=-2

c) multiply both sides by 3
33+y=45

Subtract 33 from both sides
y=12

Question 10
a) The modal class is the category that has the highest frequency. So modal classis 40 < x < 60

b)

Fregue moy

10 30 50 10 50

Aga, x fysars)
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Question 11
a) area of triangle is % x base x height.
%x10x15=5x15=75cm’

b) area of rectangle is 10 x 15 = 150 cm?

area of smaller triangle is % x base x height =% x(10—4)x9=%x6x9=3x9=27cm

so shaded area is area of rectangle minus the areas of the two triangles
150 — (75 +27) = 150 — 102 = 48 cm’

Question 12

a) The factorsof 8are 1, 2,4 and 8

The factorsof 12 are 1, 2, 3,4, 6 and 12

The common factors are 1, 2, 4 and the highest common factor is 4

b) Multiples of 8 are 8, 16, 24, 32, 40, ...
Multiples of 12 are 12, 24, 36, 48....
24 is the lowest common multiple

Question 13
a)f(0)=(3x0%)-2=0-2=-2

b)f(2)=(3x2%)-2=(3x4)-2=12-2=10

c)3x*-2=73

add 2 to both sides
3x*=75

divide both sides by 3
x*=25

square root both sides
x=+50r-5

Question 14
a)(2.1x10°) +(7x10% = (21 x 10%) + (7 x 10%) = 28 x 10" = 2.8 x 10°

b) (2.1 x 10°) x (7 x 10*) = 14.7 x 10° = 1.47 x 10"°

2
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Question 15

a) “angles in a semi-circle are right angles”
angle PQR is 90°

b) i) “angles in the same segment are equal”
angle RPQ = 27°

ii) PRQ is a triangle and the angles in a triangle add up to 180°. Angle PQR is 90° and angle RPQ is
27° so angle PRQ is 180° — (90° + 27°) =180°-117° = 63°

c) For this question it is very important to note that the point Q is now in a different position so that
the angles in part b) above no longer apply.

if QS is a diameter then angle QRS will be a right angle. Therefore angle QRO will be 90° — 38° = 52°
and OQR is an isosceles triangle (as OQ and OR are both radii so of equal length) so angle OQR =
angle ORQ =52°
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Question 16

a) fromthe LHSwe have (x +1) +2y+11=x+1+2y+11=x+2y+ 12
fromtherhs we have 11 + (2x+2y) +y=11+2x+ 2y +y=2x+3y+ 11
setting these two expressions to equal each other we have
X+2y+12=2x+3y+11

subtract x from both sides

2y+12=x+3y+11

subtract 2y from both sides

12=x+y+11

subtract 11 from both sides

l=x+y

sox+y=1

b) from the lhs we have x + 2y + 12

from the bottomwe have (x + 1) + 2x +y=x+1+2x+y=3x+y+1
setting these two expressions equal to each other we have
Xx+2y+12=3x+y+1

subtract x from both sides

2y +12=2x+y+1

subtract 2y from both sides

12=2x-y+1

subtract 1 from both sides

11=2x-y

so2x-y=11

c) we can solve by elimination or by substitution

elimination

no need to multiply either equation by anything as already each equation has the same number of y
add the two equations (so that the y’s will cancel out)

x+y=1

2x -y=11

3x=12

divide both sides by 3

x=4

now put this back into the first equationtoget4+y=1

subtract 4 from both sides

y=-3

sox=4andy=-3

(put back into the second equation to check your answer ((2x4)—(-3)=8-3=8+3=11v)
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Substitution

we can easily rearrange the first equation to make x the subject, x=1-y
substitute this into the second equation

2(1-y)-y=11

expand

2-2y—-y=11

group terms

2-3y=11

add 3y to both sides

2=11+3y

subtract 11 from both sides

-9 =3y

divide both sides by 3

3=y

put this back intox=1-y

x=1--3=1+3=4

we havex=4andy=-3

(put back into the second equation to check your answer ((2x4)—(-3)=8-3=8+3 =11V

d
) working clockwise round from 11
2x+2y=(2x4)+(2x-3)=8-6=2
2 y=-3
6 2x=2x4=8
x+1=4+1=5
2y=2x-3=-6
5 -3
8

Question 17

Anything to the power of% is the same as the nth root (for example 27" = V27 =3). Anything to the

power of a negative number means that we first take the reciprocal of the number (for example 62 =
2 1

1/6° = o ) ) )

So we have 8% x2° = (¥8) x (1/2°) =2 Xos = o= W =47
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Question 18

a) This is a harder factorization question because there is a number in front of the n® so we have to
first multiply 2 by 9 to get 18

we then must find a pair of numbers that multiply to get 18 and add to get 9

these two numbers could be +3 and +6

we rewrite the original expression splitting the middle term into +3n and +6n

2n’+3n+6n+9

factorise in pairs

n(2n + 3) + 3 (2n + 3) we should always have the same thing in the brackets and we do (2n + 3)
hence the first factor is (2n + 3) and the other factor is (n + 3)

(2n+3) (n+3)

b) there will be a number n such that (2n + 3) (n +3) =299

if we look back at 2n” + 9n + 9 we can see that if n = 10 we would have 200 + 90 + 9 = 299
so with n =10 we have ((2 x 10) + 3)(10 + 3) =23 x 13 =299

Both 23 and 13 are prime numbers so we have our answer.

Question 19
a)i)

First attempt Second attempt

0.8
/ pass pass
\ 0.5

0.2 fail
fail

ii) probability that fails both attempts is 0.2 x0.5=0.10=10.1

b) the candidate could pass on first attempt with probability 0.8 or could pass on second attempt
(having failed on first attempt) with probability (0.2 x 0.5) 0.1
overall probability of passingis 0.8 + 0.1=0.9

c) we need Hassan to pass and Louise to fail or the other way around

probability that Hassan passes is 0.9, probability of Louise failing is 0.1. Probability of Hassan passing
and Louise failing is 0.9 x 0.1 = 0.09

The probability of Louise passing and Hassan failing will also be 0.09.

Therefore the probability that one passes and the other fails is 0.09 + 0.09 = 0.18
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Question 20

a) area of grass is (10 —{)(}8— ) =80 + x” - 8x — 10x = x> — 18x + 80

area of garden is 8 x 10 = 80

. 3
area of grass is - of area of garden

x2-18x+80=§x80=3x16=48
sox’—18x+80=48

subtract 48 from both sides
x-18x+32=0

b) to solve we could factorise, complete the square or use the quadratic formula. | probably
wouldn’t use the quadratic formula as this is best used on calculator type questions.

Factorising

if we can factorise then there must be two numbers that multiply to give 32 and add to give -18.
these two numbers are -2 and -16.

so(x—16)(x-2)=0

either x =16 or x =2

in the context of this question x cannot equal 16, sox =2

width of path is 2m

Completing the Square
(x—-9)*-(99)+32=0
(x—9)>-81+32=0
(x—=9)’-49=0

add 49 to both sides
(x—9)*=49

square root both sides
(x=9)=17

add 9 to both sides
x=+7+9=160rx=-7+9=2
in the context of this question x cannot equal 16, sox =2
width of path is 2m
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Question 21

volume of a prism is area of cross section x length
. . 60 60 1
area of cross section is the area of a sector of a circle = Teg XTUX rP=—xnx12’= ZXTUX 12x12

360
=mx2x12=24n
volume of prism = 24m x 20 = 480m cm®

Question 22
Vx xV/50 = 4/5
V5

Multiply both sides by V5
VxxV50=4x5=20
divide both sides by V50
Vx=20/v/50
rationalise the RHS by multiplying the top and the bottom by V50
Vx =20x+/50
50

square both sides

x=20xV50x20xV50=400x50 =400=8
50 x50 50 x50 50
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Question 23

a) y = sin (x + 90) this is a translation. the change is affecting the x values and shifts the whole curve

90° in the negative x direction.

1.5

1 - -
- -~
I” \\\
’ AN
0.5 ’ A Y

\\
90N\ 18, A 366
-0.5 A s

-1.5

==Sinx =—sin (x + 90)

b) y =% sin x this is a stretch of scale % parallel to the y axis

15

0.5 ,I \\

90 1g\270/2'4
05 b e

-1.5

-=Sinx —1/2sinx

www.chattertontuition.co.uk 0775 950 1629
X

Vv

Page 11




Mathematics Higher Tier, November 2008
4301/1H (Paper 1, non-calculator)

c)y=sin (g) this is a stretch of scale factor 2 parallel to the x axis
15

- =~
”’ ~
I’ ‘\
0.5 v h Y
. AY

\\
90 18, 270 360
A Y
-0.5 S ’

1.5
==5Sinx =sin(x/2)

Question 24
a)A—B’=A_0’+ﬁ=—Za+2b

o

b)P_Q’=ﬁ+m=a+%(-2a+2b)=a-%+5=%+

N T

c)O_M’=El’+m=Za+‘/zZ§=2a+‘/z(-2a+2b)=23—a+b=a+b

d) A trapezium is a four sided shape that has one pair of parallel lines. OP and QM are clearly not
parallel. PQ and OM are parallel. We can see this because the vector P—Q) can be expressed as a
multiple of the vector oM (P—Q) =% OM )

It should be noted that Chatterton Tuition is responsible for these solutions. The solutions have not
been produced nor approved by AQA. In addition these solutions may not necessarily constitute the
only possible solutions.

If you found this helpful then visit www.chattertontuition.co.uk where you will find many more.
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