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Formulae Sheet: Higher Tier

length

Volume of prism = (area of cross-section) × length
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Curved surface area of cone  
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Volume of sphere =  

Surface area of sphere =  

π r 3

4

In any triangle ABC

a
sin A

= b
sin B

= c
sin C

a 2 = b 2 + c 2 – 2bc cos A

Area of triangle =  ab  sin C

The Quadratic Equation

– b ±   (b 2 – 4ac)

2a
x = 

Sine rule

Cosine rule

The solutions of ax 2 + bx + c = 0
where a ≠ 0, are given by
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1 (a) Complete the table for y = x2 – 6x + 4.

[2]

(b) Draw the graph of y = x2 – 6x + 4.

[2]

(c) Use your graph to find the values of x for which x2 – 6x + 4 = 0.

(c) .....................................[2]
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–4

–3

–2
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1
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4

–1

1 2 3 4 5 6 x

y

x 0 1 2 3 4 5 6

y 4 –1 – 4 –1 4
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2 The following statements describe a skydiver’s �ight in terms of her vertical speed.

• Directly after leaving the plane her vertical speed increased steadily
from zero to 60 m/s. This took 10 s.

• She carried on falling with a constant speed of 60 m/s for another 
20 seconds.

• She then opened her parachute. Over the next 20 seconds her 
vertical speed reduced steadily to 5 m/s.

• She carried on falling with a constant speed of 5 m/s, until she
landed 75 s after leaving the plane.

On the grid below sketch a graph which shows the skydiver’s vertical speed during her �ight. [4]

O 10 20 30 40

Time of �ight (seconds)

50 60 70 80

10

20

30

40

50

60

70

Vertical
speed (m/s)

Two photographs have 
beenremoved due to 
third party copyright

restrictions.

Details:

Two photographs of 
skydivers
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3 The nth term, un, of the sequence of oblong numbers, is given by this formula.

un = n(n + 1)

(a) (i) Work out u5.

(a)(i) .................................[1]

(ii) Write down the value of n for which un = 90.

(ii) ................................[1]

(b) Prove that all oblong numbers are even. [2]

(c) Given that un – 1 = n(n – 1), find an expression for un – un – 1.
Give your answer as simply as possible.

(c) .....................................[2]
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4 Jim has a CD with 10 tracks.
7 of the tracks are vocals and the remaining 3 are instrumentals.

Jim sets his CD player to play tracks of this CD at random.
(The same track can be repeated.)

(a) Complete this tree diagram to show probabilities for the first two tracks played.

[2]

(b) Calculate the probability that

(i) both tracks are vocals,

(b)(i) .................................[2]

(ii) at least one track is a vocal.

(ii) ................................[3]

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

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

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

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

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

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

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

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

First track

vocal

vocal

0.7

0.7

Second track
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5 Write the recurring decimal 0.102102102102102... as a fraction in its simplest terms.

..........................................[3]
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6 (a) Here is a sketch of triangle ABC.

Using ruler and compasses, construct triangle ABC.
Leave in all your construction lines. [3]

A

BC

12 cm

8 cm
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(b) These are instructions for bisecting angle AOB, using a pair of compasses.

Use congruent triangles and this diagram to prove
that the line OT bisects angle AOB.

[4]
O

R

S

T

B

A

O

R

S

A

T

B

1 Draw an arc,
centre O.

4 Draw OT.

2 Draw an arc, centre S.

3 With the same radius, draw an arc, centre R.
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7 In the shape ABCDEFGH

AB
→

= FE
→

= a,          BC
→

= GF
→

= b,          CD
→

= HG
→

= c,          DE
→

= AH
→

= d.          

(a) (i) Write down an expression for HB
→

in terms of a and d.

(a)(i) .................................[1]

(ii) Show that BDFH is a parallelogram. [2]

(b) Write down an expression for FB
→

in terms of a, b, c and d.

(b) ....................................[2]

A

G

H D

C

E

B

F

d

a b

c



11

1968/2316A Jun06

8 Solve algebraically.

+ = 

..........................................[7]

TURN OVER FOR QUESTION 9

3–
4

1––––
x + 1

1––––
x – 1
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9 (a) This is the graph of y = p cosx°.

Write down the value of p.

(a) .....................................[1]

(b) This is the graph of y = cos(qx)°.

Write down the value of q.

(b) ....................................[1]

x

y

0 180°–180° 360°

–1

–0.5

0.5

1

x0 360°180°–360° –180° 540°

–5

5

y
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(c) This is the graph of y = r sin (sx)° + t.

Write down the values of r, s and t.

(c) r = ...............................[1]

s = ...............................[1]

t = ...............................[1]

x0 360°180°–180°–360°

–1

–2

–3

1

y
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