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Higher Tier Formulae Sheet

Perimeter, area and volume

Where a and b are the lengths of the parallel sides
and / is their perpendicular separation:

Area of a trapezium = % (a+b)h
Volume of a prism = area of cross section X length
Where r is the radius and d is the diameter:
Circumference of a circle = 2zr = nd

Area of a circle = /°

Pythagoras’ Theorem and Trigonometry

Compound Interest

Where P is the principal amount, 7 is the interest
rate over a given period and » is number of times
that the interest is compounded:

]/‘ n
Total d=P|1+—
otal accrue ( IOOJ

END OF EXAM AID

Quadratic formula
The solution of ax* + bx + ¢ =0
where a # 0

_ — b+ —4ac

2a

X

In any right-angled triangle where a, b and c are
the length of the sides and c is the hypotenuse:

a+b=c

In any right-angled triangle ABC where
a, b and c are the length of the sides and
c is the hypotenuse:

a

cos A= b tanAzZ

) a
sin4=— —
c c

In any triangle ABC where a, b and ¢
are the length of the sides:

. a b c
sine rule: —— = ——=—
sind sinB sinC

cosine rule: a> = b* + ¢* — 2bc cos A
Area of triangle = % absin C

Probability

Where P (4) is the probability of outcome A
and P (B) is the probability of outcome B:

P(AorB)=P(4)+P(B)—P(4and B)

P (4 and B) = P (4 given B) P(B)

R75150A



Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

25 —\43.87

1 (a) Work out the value of
6+2.12

Write down all the figures on your calculator display.

(b) Work out the value of the reciprocal of 0.625

(Total for Question 1 is 3 marks)
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2 Write 60 as a product of its prime factors.

(Total for Question 2 is 2 marks)

3 There are 48 counters in a bag.
There are only red counters and blue counters in the bag.

number of red counters : number of blue counters =1:2

Helen has to work out how many red counters are in the bag.
She says,
“There are 24 red counters in the bag because 1 is half of 2 and 24 is half of 48”

Is Helen correct?
You must give a reason for your answer.

(Total for Question 3 is 1 mark)
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4

2<n<5
n is an integer.

(a) Write down the greatest possible value of n.

(b) On the number line below, show the inequality 4 <m < 1

v

2

2
(c) Solve gg—4 <6

(Total for Question 4 is 6 marks)
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5 Here is a triangle and a rectangle.

6x 4x -1

All measurements are in centimetres.
The area of the triangle is 10cm’ greater than the area of the rectangle.

Work out the value of x.
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(Total for Question 5 is 4 marks)
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6 Last year a family recycled 800kg of household waste.
57% of this waste was paper and glass.
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7 A number, d, is rounded to 1 decimal place.
The result is 12.7

Complete the error interval for d.

(Total for Question 7 is 2 marks)
8 Tamsin buys a house with a value of £150000
The value of Tamsin’s house increases by 4% each year.

Rachel buys a house with a value of £160000
The value of Rachel’s house increases by 1.5% each year.

At the end of 2 years, whose house has the greater value?
You must show how you get your answer.

(Total for Question 8 is 4 marks)
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9 The cumulative frequency table gives information about the ages of 80 people working
for a company.

Age (a years) | Cumulative frequency

20 <a <30 20

20 <a <40 48

20 < a < 50 64

20 <a <60 75

20<a <70 80

(a) On the grid opposite, draw a cumulative frequency graph for this information.

(b) Use your graph to find an estimate for the median age.
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10 A biased dice is thrown 60 times.

The table shows information about the number that the dice lands on each time.

Number on dice 1 2 3 4 5 6

Frequency 12 | 7 8 9 9 |15

Gethin throws the dice twice.

(a) Work out an estimate for the probability that the dice will land on 6 both times.

3)
Sally is going to throw the same dice n times and record the number it lands on
each time.
She will use her results to work out a more reliable estimate for the probability
in part (a).
(b) What can you say about the value of n?
(1)

(Total for Question 10 is 4 marks)
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12 The points 4, B, C and D lie on a circle, centre O.
ABCD is a rectangle.

A gcm B
XO 10cm
D C

AB=8cm BC=10cm

Work out the circumference of the circle.
Give your answer correct to 3 significant figures.

(Total for Question 12 is 4 marks)
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Calculate the size of angle BAC.
Give your answer correct to 1 decimal place.
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X —-x—6 o ax +
14 Show that —————— can be written in the form ——— where a, b, ¢ and d
2x* - 5x -3 ex+d

are integers.
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15 Here are the first four terms of a quadratic sequence.
3 9 17 27

Find an expression, in terms of n, for the nth term of this sequence.
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16 The histogram gives information about the number of hours some students used their
phones last week.
The histogram is incomplete.
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28 students used their phones for between 30 and 40 hours.
24 students used their phones for between 40 and 60 hours.

(a) Use this information to complete the histogram.
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(b) Work out the total number of students.

(Total for Question 16 is 4 marks)
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17 (a) Show that the equation x*—x*—5=0 can be written in the form x = Yx2 + 5

(b) Starting with x, = 1.5
use the iteration formula x = ,4/xj + 5 three times to find an estimate for

n+l

a solution of x* —x*—-5=0

(1)

(Total for Question 17 is 4 marks)
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(Total for Question 18 is 3 marks)
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19 ABC is a right-angled triangle.

A

12.6cm
9.3cm

B X
B C

AB = 9.3 cm correct to the nearest mm.
AC = 12.6 cm correct to the nearest mm.

Calculate the lower bound for the size of the angle marked x.
You must show all your working.

(Total for Question 19 is 3 marks)
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22 There are only blue pens and red pens in a box.
The number of blue pens is four times the number of red pens.

Rita takes at random one pen from the box.
She records the colour of the pen and then replaces it in the box.
Rita does this » times, where n > 2

Write down an expression, in terms of 7, for the probability that Rita gets a blue pen at
least once and a red pen at least once.

(Total for Question 22 is 2 marks)
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23 Here are three similar triangles, ABG, ACF and ADE.
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ABCD and AGFE are straight lines.
AB:BC:CD=1:2:3

Show that
area of ABG :area of BCFG:area of CDEF=1:8:27

SO
S,
ogeteiates
X
ote—%%

5
b9t v 1%
SR
S S
sseeletel
oS gy
508 LS

35S
DO
S RRRSRs

%"0::;\‘0

%!

(Total for Question 23 is 3 marks)
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24 The diagram shows 8 identical regular octagons joined to enclose a shaded shape.

Each octagon has sides of length a.

Find, in terms of @, an expression for the area of the shaded shape.

Give your answer in the form p(2 +2 )a2 where p is an integer.
You must show all your working.
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