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Formulae Sheet: Higher Tier

4
Area of trapezium =1 (a + b)h T\
¥

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

cross-
section

In any triangle ABC

a __ b _ c
sinA sinB sinC

Sine rule

Cosine rule a2 = b2 +c2—-2bccosA

Area of triangle = ] absin C

C
/\
Cc
Volume of sphere = 25 r°
Surface area of sphere = 4x r? '
3~
I

Volume of cone = %n r2h

Curved surface area of cone = nr/

The Quadratic Equation

The solutions of ax? + bx + ¢ =0,
where a # 0, are given by

_ -b+/(b? - 4ac)

2a

X
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Ged throws two fair dice.

One dice is red and one is blue.

Each dice has the numbers 1 to 6 on it.

Ged’s score is the positive difference between the two numbers that are thrown.

(@) Complete the table below to show the possible scores.

Number on Red Dice

1 2 3 4 5 6

1 3

Number on Blue Dice
(%)

4 3
5
6 4
[2]
(b) On his next throw,
(i) find the probability that Ged scores 2.
(b)(M) [1]
(ii) find the probability that Ged scores an odd number.
(i) [2]
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2 Theuniversal set, ¢={1,2,3,4,5,6,7,8,9, 10, 11, 12}.
Set A = {multiples of 3}.
Set B = {factors of 12}.

(@) Complete the Venn Diagram to show this information.

€

[3]
(b) Write down the value of n(A N B).

(b) 1]

© OCR 2011



(a) Enlarge triangle B using scale factor 3 an

................................................................

d centre (6, 2). [3]

(b) Triangle A can be mapped onto triangle B by a rotation through 180° followed by a reflection.

Find a possible centre of rotation and the

(b) Centre

equation of the corresponding mirror line.

of rotation ( , )

Equation of mirror line [3]
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4 (a) Jack records the colours of 10 cars passing his school.
These are his results.

Colour Silver Black Red Blue
Numbers of cars 4 3 1 2
Jack says, “The probability that the next car is silver is 0.4”.
Explain why Jack may be wrong.
1]
(b) Anya records the types of vehicle passing her house one morning.

Here is a summary of her results.
Type of Vehicle Motorcycle Car Lorry Van Bus Total
Number 18 96 37 40 9 200

(i) Write down the relative frequency of a bus passing Anya’s house.

(b)(i)

[1]

(ii) Use Anya’s results to estimate the probability that the next two vehicles passing her

house will both be vans.

© OCR 2011
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5 (a) Work out.

[S21])\V)
X
@)

(a) [2]

(b) Give an example to show that each of these statements is not always true.

(i) Ifa>0andb>0thenab> a.

]

(i) If a> bthen a2 > b2.

]
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(a) Simplify.

(b) Simplify.

i) (x%?

3 4
(ii) a xza
a

(c) Factorise.

(i) 8a-4

(ii)) 4x2y—6xy?

© OCR 2011

8

3(2x —-2)—2(x +5)

(a)

(b)(i)

(ii)

(c)(i)

(ii)

[3]

[1]

[2]

[1]

[3]
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The diagram shows a block in a rectangular tank.

The tank has vertical sides.

The block is completely covered by water.
The block is a cuboid measuring 20cm by 10cm by 6cm.

40cm

The block is removed from the tank.

Calculate the drop in the level of the water when the block is removed.

© OCR 2011
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Not to scale
Q

o/
- C

B

AB is a diameter of the circle.
PQ is a tangent to the circle at C.
Angle ACQ = 50°.

Find angle x.
Give a reason for each step of your working.

[4]
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9 These are the distances of some of the planets from the Sun.

Planet Distance from the
Sun (km)
Mercury 5.79 x 107
Earth 1.50 x 108
Saturn 1.43 x 10°
Pluto 5.91 x 10°

(a) Write the distance of Pluto from the Sun as an ordinary number.

(a) km [1]

(b) Calculate how much further Saturn is from the Sun than Mercury is from the Sun.
Give your answer in standard form.

(b) km [2]

(c) Light travels at 2.998 x 10° kilometres per second.

Estimate the time taken for light from the Sun to reach Earth.

(c) s [3]
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..................................................................................................................

. q
................................ :‘
Write these vectors in terms of a and b.
(@ p
(a)
(b) g
(b)
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13
11 x=./3 and y=2+./3.

Calculate x2 + y2.
Write your answer in the form a + b\/§ where a and b are integers.

[3]
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12 These are the equations of five straight lines.

y=2x-5 y+2x=5 9x+3y=10

(@) Which two of these lines are parallel?
Justify your answer.

and

because

2y+x=3

3x+y=7

(b) Which two of these lines are perpendicular?
Justify your answer.

and

because

[2]
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In a pack of 52 playing cards, 13 are hearts.

One card is chosen at random from the pack and is not replaced.

A second card is then chosen at random.

What is the probability that both cards are hearts?

© OCR 2011
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