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FORMULAE SHEET: HIGHER TIER

Volume of prism = (area of cross section) × length

In any triangle ABC

Sine rule C
c

B
b

A
a

sinsinsin ==

Cosine rule a2 = b2 + c2 − 2bc cos A

Area of triangle = 2
1 ab sin C

Volume of sphere = 3
4 πr3

Surface area of sphere = 4πr2

Volume of cone = 3
1 πr2h

Curved surface area of cone = πr1

The Quadratic Equation

The solution of ax2 + bx + c = 0 where a ≠ 0, are given by x = a
acbb
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12 The number 1800 can be written as 2p × 3q × 5r where p, q and r are integers.
Calculate the values of p, q and r.

Answer p =                         q =                       r =                         [3]

13 The table shows the population and area, in square kilometres, of some countries.

Country Population Area

Norway 4.10 × 106 3.24 × 105

Portugal 9.70 × 106 9.21 × 104

Spain 3.68 × 107 5.05 × 105

(a) Find the combined area of Spain and Portugal.
Give your answer in standard form.

Answer (a)                                               km2  [2]

(b) Calculate the population density of Norway.
Give your answer in number of people per square kilometre.

Answer (b)                                                        [2]
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14 Evaluate the following, rounding your answers to three significant figures.

(a) 9
4

7
3

5
2

3
1 +++

Answer (a) _____________________________  [1]

(b) 3.175.12
3.53.4 2

+
×

Answer (b) _____________________________  [1]

(c) 3
4
300

π

Answer (c) _____________________________  [1]

15 Use trial and improvement to find the positive root of the equation 1053 =+ xx .
Show all your trials and give your answer to one decimal place.

Answer =x  ___________________________  [4]
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16 Jack buys a television for £246.75 including VAT at 17½%.
Find the price excluding VAT.

Answer £ ______________________________  [3]

17 The following is the usual “straight edge and
compasses” procedure used to bisect angle ABC.
It is illustrated in the diagram.

1. Draw an arc centred on B; the radius used is
 unimportant; this arc cuts AB at P and BC at Q.

2. Using a radius which is more than half of
 PQ draw two arcs, one centred at P and the

 other centred at Q: these two arcs meet at R.
3. Draw the straight line BR.

(a) Prove that triangles PBR and QBR are congruent.

Answer (a)                                                                                                                  

                                                                                                                                      

                                                                                                                                      

                                                                                                                                      [4]

(b) Complete the proof that BR bisects angle ABC.

Answer (b)                                                                                                                  

                                                                                                                                      

                                                                                                                                      [1]
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18 Solve this equation.
46

1112
4

53 =−+− xx

Answer =x  ___________________________  [5]

19 In this question assume that exactly 85% of our trains arrive on time.

(a) Jack and Jill each catch a train.
  Assuming the trains’ arrival times are independent, calculate the probability that

(i) both trains arrive on time,

Answer (a)(i) __________________________  [2]

(ii) one train arrives on time but not the other.

Answer (ii) ___________________________  [3]
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(b) Describe a situation where assuming trains’ arrival times are independent

(i) is reasonable,

Answer (b)(i)                                                                                                      

                                                                                                                            

                                                                                                                            [1]

(ii) is not reasonable.

Answer (ii)                                                                                                      

                                                                                                                            

                                                                                                                            [1]

20 ba ==
→→
OBOA and .

P is a point on AB such that AP = 2PB.

Write 
→
AP  in terms of .  and  ba

Answer
→
AP  __________________________  [3]

21 Make r  the subject of the equation 3(r − 4) = s(7 − 2r).

Answer r = ___________________________  [4]
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22 The diagram shows a bicycle frame made of tubes.
Tubes BC and AD are parallel.
Angle AED = 65o, angle BAD = 70o, AB = 59.0 cm, and AE = DE = 57.6 cm.

Calculate the total length of the four tubes us
Explain your work and give your answer to a

Answe
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ed to construct ABCD.
 reasonable degree of accuracy.
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SECTION B

12 p = 3
q = 2
r = 2

B1
B1
B1

13 (a) 5.97(1) x 105 B2 B1 if correct value in incorrect form

(b) (4.10 x 106) / (3.24 x 105)
12.65

M1
A1

14 (a)
(b)
(c)

1.61
4.05
2.88

B1
B1
B1

15 In [1, 2] or better
In [1.4, 1.5] or better
In [1.4, 1.45]  or better
1.4

M1
M1
M1
A1

16 246.75 ÷ 1.175 = 210 M2A1 M1: 1.175 seen

17 (a) BP = BQ   radii
PR = QR   (equal) radii
BR is common
SSS

B1
B1
B1
B1

(b) ABR = CBR B1

18 3(3x – 5) + 2(12 – 11x) = 48
9x – 15 + 24 – 22x = 48
–13x = 39
x = –3

M2
M1
M1
A1

M1: attempts to multiply by 6

19 (a) (i) 0.85 × 0.85 = 0.7225 M1 A1

(ii) 0.85 × 0.15
             ×2 = 0.255

M1
M1 A1

(b) e.g.
If travelling in different areas  or (same
area different times) then probably
independent.
If travelling in the same area at the same
time, not independent.

B1

B1
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20 a b   −=AB
Uses thirds

( )a  b  −=
3
2AP

M1
M1
A1

21 3r – 12 = 7s – 2rs
3r + 2rs = 7s + 12
r(3 + 2s) = 7s + 12
r = (7s + 12) / (3 + 2s)

M1
M1
M1
A1

22 AD2 = 57.62 + 57.62 – 2 × 57.6 × 57.6
cos65
3831. …
AD = 61.896…
Some explanation or diagram to create
triangle ABD′ or 56.896… seen

(BD′)2 = 59.02
 + 56.92

 –
 2 × 59.0 × 56.9 cos70
= 4422. …

BD′ = 66.49…
Attempt at 66.5 + 61.9 + 59.0 + 5.0
192.4

M1
M1
A1

M1
M1
M1
A1
M1
A1
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