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Checklist Candidates should be able to:

☐
Use the standard form A × 10n where n is a positive or negative integer, 
and 1 ≤ A < 10.

☐ Convert numbers into and out of standard form.

☐ Calculate with values in standard form. 
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4024/11/O/N/19© UCLES 2019

12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]
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4024/11/M/J/19© UCLES 2019

11 (a) Write 0.000 084 5 in standard form.

  ....................................................  [1]

 (b)  .p 2 7 1011#=        q 9 1012#=

  Evaluate the following.
  Give each answer in standard form.

  (i) p q+

  ....................................................  [1]

  (ii) p q'

  ....................................................  [2]

12 The rth term of a sequence, ur, is given by u r3 2r = + .

 (a) Find the third term, u3, in this sequence.

  ....................................................  [1]

 (b) Given that uk = 50, find the value of k.

 k =  ...................................................  [1]
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4024/12/M/J/19© UCLES 2019 [Turn over

12 (a) Write these numbers in order of size, starting with the smallest.

. . . .2 1 10 4 2 10 1 7 10 3 5 103 4 5 4
# # # #

- - - -

 .................................... , .................................... , .................................... , .................................... [1]
 smallest

 (b)  P Q6 10 5 1010 9
# #= =

  Evaluate the following.
  Give each answer in standard form.

  (i) P Q-

  ....................................................  [1]

  (ii) PQ

  ....................................................  [1]

13 (a) Expand and simplify   ( )x 3 2- .

  ....................................................  [1]

 (b) Factorise   y xy x18 6 5 15- + - .

  ....................................................  [2]
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4024/11/M/J/17© UCLES 2017 [Turn over

13 (a) Evaluate  5
3

8
1-  .

                        
 Answer   ........................................... [1]

 (b) Find A where  A 7
3

5
2

# =  .

 Answer  A =  .................................... [1]

 (c) Find the fraction which is exactly halfway between 8
5  and 3

2  .

 

 Answer   ........................................... [1]

14 (a) Write 0.000 186 in standard form.

 Answer   ........................................... [1]

 (b)      .s t1 3 10 8 107 8
# #= =

  Giving each answer in standard form, find 

  (i) t 2,      
       

 Answer   ........................................... [1]

  (ii) t s- .

 Answer   ........................................... [2]
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4024/11/O/N/17© UCLES 2017 [Turn over

11 (a) Write the number   0.000 12  in standard form.

 Answer  ..........................................  [1]

 (b) Giving your answer in standard form, evaluate   5.5 # 107 - 2.1 # 106.

 Answer  ..........................................  [2]

12 Solve the simultaneous equations.
 2y =  x + 12
 3y = 11 - 2x

 Answer x =  ....................................

  y =  ....................................  [3]
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4024/12/O/N/12© UCLES 2012

For
Examiner’s

Use

17 (a) Write the number 0.040 589 correct to 3 significant figures.

 Answer  ..................................... [1]

 (b) Giving your answer in standard form, evaluate 6 × 10–4 + 8 × 10–5.

 Answer  ..................................... [1]

 (c) Estimate, correct to the nearest whole number, the value of 97 – 35 .
  Show clearly the approximate values you use.

 Answer  ..................................... [1]
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12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]
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� �E�� &DOFXODWH�WKH�JUHDWHVW�SRVVLEOH�GLIIHUHQFH�EHWZHHQ�WKH�GLVWDQFH�WKURZQ�E\�'DYH�DQG�WKH�GLVWDQFH�
WKURZQ�E\�(G�

� $QVZHU����������������������������������������������� P�>�@
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� $QVZHU��������������������������������������������������� >�@

� �E�
S� ���=��������������T� ���=����

� � ([SUHVVLQJ�HDFK�DQVZHU�LQ�VWDQGDUG�IRUP��ILQG

� � �L�� S�=�T�

� $QVZHU��������������������������������������������������� >�@

� � �LL�� S�±�T�
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17 A straight line passes through the points P (1, 2) and Q (5,  –14).

 Find

 (a) the coordinates of the midpoint of PQ,

 (b) the gradient of PQ,

 (c) the equation of PQ.

 Answer (a)         (............. , .............)         [1]

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

  (c)  ............................................[2]

18 The Earth is 1.5 × 108 kilometres from the Sun.

 (a) Mercury is 5.81 × 107 kilometres from the Sun.

  How much nearer is the Sun to Mercury than to the Earth?
  Give your answer in standard form.

 (b) A terametre is 1012 metres.

  Find the distance of the Earth from the Sun in terametres.

 Answer (a)  .......................................  km   [2]

  (b)  ............................  terametres   [2]
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4 (a) Three numbers are given in the answer space.
Write L against the largest, M against the next largest and S against the smallest.

Answer (a) 0.7 million ...........

687 000 ...........

eight hundred and four thousand ........... [1]

(b) An amount of money is divided into two parts in the ratio 1: 4.
Find the smaller part as a percentage of the whole amount.

Answer (b) ........................................% [1]

5 The population of a country is 3.2 s 106.
There are 8 s 105 children.

(a) What fraction of the whole population are children?
Give your answer in its simplest form.

(b) Find the number of adults.
Give your answer in standard form.

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

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

6 (a) The first five terms of a sequence are  1,  3,  6,  10,  15.
The nth term of this sequence is  n(n + 1).
Find the 19th term.

(b) Write down an expression, in terms of n, for the nth term of the sequence

3,  6,  10,  15,  21,  ...........

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

(b) ........................................... [1]
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12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]
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4024/01/O/N/09

7 Tom estimated the population of five countries in 2020.
 The table below shows these estimates.

Country Population

Australia 2.35 × 107

Brazil 1.95 × 109

China   1.4 × 109

Japan 1.36 × 108

United Kingdom   6.9 × 107

 (a) Which country did he estimate would have a population about 20 times that of the United 
Kingdom?

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

 (b) How many more people did he estimate would be in Japan than in Australia?
  Give your answer in standard form.

 Answer (b)  .......................................[2]
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11 (a) Write 0.000 084 5 in standard form.

  ....................................................  [1]

 (b)  .p 2 7 1011#=        q 9 1012#=

  Evaluate the following.
  Give each answer in standard form.

  (i) p q+

  ....................................................  [1]

  (ii) p q'

  ....................................................  [2]

12 The rth term of a sequence, ur, is given by u r3 2r = + .

 (a) Find the third term, u3, in this sequence.

  ....................................................  [1]

 (b) Given that uk = 50, find the value of k.

 k =  ...................................................  [1]
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11    N 4 105#=

 Giving your answers in standard form, find

 (a) N 2,

 Answer  ..........................................  [2]

 (b) N
1 .

 Answer  ..........................................  [2]

12 By writing each number correct to 1 significant figure, calculate an estimate for the value of

.
. .
19 88

614 2 0 0304# .

 Answer  ..........................................  [2]
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9    p 8 10 6#= -           q 2 1011#=

 Evaluate the following, giving your answers in standard form.

 (a) p q#

 Answer  ..........................................  [1]

 (b) p q'

 Answer  ..........................................  [1]

 (c) p3

 Answer  ..........................................  [1]

10 By writing each number correct to 2 significant figures, estimate the value of

. .
.

299 35 24 73
1212 3
#

 .

 Answer  ..........................................  [2]

7

4024/12/O/N/18© UCLES 2018 [Turn over

9    p 8 10 6#= -           q 2 1011#=

 Evaluate the following, giving your answers in standard form.

 (a) p q#

 Answer  ..........................................  [1]

 (b) p q'

 Answer  ..........................................  [1]

 (c) p3

 Answer  ..........................................  [1]

10 By writing each number correct to 2 significant figures, estimate the value of

. .
.

299 35 24 73
1212 3
#

 .

 Answer  ..........................................  [2]

7

4024/12/O/N/18© UCLES 2018 [Turn over

9    p 8 10 6#= -           q 2 1011#=

 Evaluate the following, giving your answers in standard form.

 (a) p q#

 Answer  ..........................................  [1]

 (b) p q'

 Answer  ..........................................  [1]

 (c) p3

 Answer  ..........................................  [1]

10 By writing each number correct to 2 significant figures, estimate the value of

. .
.

299 35 24 73
1212 3
#

 .

 Answer  ..........................................  [2]

8

4024/11/O/N/19© UCLES 2019

12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]

7

4024/12/O/N/18© UCLES 2018 [Turn over

9    p 8 10 6#= -           q 2 1011#=

 Evaluate the following, giving your answers in standard form.

 (a) p q#

 Answer  ..........................................  [1]

 (b) p q'

 Answer  ..........................................  [1]

 (c) p3

 Answer  ..........................................  [1]

10 By writing each number correct to 2 significant figures, estimate the value of

. .
.

299 35 24 73
1212 3
#

 .

 Answer  ..........................................  [2]

8

4024/11/O/N/19© UCLES 2019

12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]

7

4024/12/O/N/18© UCLES 2018 [Turn over

9    p 8 10 6#= -           q 2 1011#=

 Evaluate the following, giving your answers in standard form.

 (a) p q#

 Answer  ..........................................  [1]

 (b) p q'

 Answer  ..........................................  [1]

 (c) p3

 Answer  ..........................................  [1]

10 By writing each number correct to 2 significant figures, estimate the value of

. .
.

299 35 24 73
1212 3
#

 .

 Answer  ..........................................  [2]

8

4024/11/O/N/19© UCLES 2019

12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]

http://www.smart-tutor.me


SMART Tutor Learning Mine® 
Specific, Motivating, Achievable, Results-oriented, Trackable                           

©Dr Chang 2020 www.smart-tutor.me Page  of 6 15

No Question Reference
19

20

 

 

 

 

 

15

4024/12/M/J/18© UCLES 2018 [Turn over

20    N = 2 # 108

 (a) Giving your answers in standard form, find the value of

  (i) N # 700,

 Answer  ........................................... [1]

  (ii) N
1 .

 Answer  ........................................... [2]

 (b) Find the smallest positive integer M, given that MN is a cube number.

 Answer M =  ................................... [1]
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19 (a) One day in 2016 the population of Nepal was 28 795 701.

  Write this number correct to three significant figures.

 Answer   ..........................................  [1]

 (b) The table below shows the approximate population of some countries in 2016 and their land areas.

Country Population Land area in km2

Brazil .2 1 108# .8 5 106#

Greenland .5 6 104# .2 2 106#

Hong Kong .7 4 106# .1 1 103#

India .3 3 106#

Nigeria .1 9 108# .9 2 105#

  (i) The population of India was approximately 130 000 000.

   In the table above complete the row for India.
   Write the number in standard form. [1]

  (ii) Calculate the total land area of India and Nigeria.
   Give your answer in standard form.

 Answer   ................................... km2 [2]

  (iii) Which country in the table has the smallest population per km2 ?

 Answer   ..........................................  [1]
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13 (a) Evaluate  5
3

8
1-  .

                        
 Answer   ........................................... [1]

 (b) Find A where  A 7
3

5
2

# =  .

 Answer  A =  .................................... [1]

 (c) Find the fraction which is exactly halfway between 8
5  and 3

2  .

 

 Answer   ........................................... [1]

14 (a) Write 0.000 186 in standard form.

 Answer   ........................................... [1]

 (b)      .s t1 3 10 8 107 8
# #= =

  Giving each answer in standard form, find 

  (i) t 2,      
       

 Answer   ........................................... [1]

  (ii) t s- .

 Answer   ........................................... [2]
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16 (a) Write the number   360 million   in standard form.

 Answer  ..........................................  [1]

 (b)    p = 5 # 109                       q = 9 # 10-16

  Expressing each answer in standard form, find

  (i) p # q,
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  (ii) q  .
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17 (a) Find 110% of 70.
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 (b) When new, a car was worth $15 000.
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  Calculate the percentage reduction in its value.

 Answer  ...................................... %  [2]
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8 (a) Write the number 513 000 in standard form. 

 Answer  ..........................................  [1]

 (b) Expressing your answer in standard form, evaluate ( ) ( )4 10 6 105 4
# # #

- -  .

 Answer  ..........................................  [2]

9

50 10 15 20 25
Time (t minutes)

Frequency
density

30 35 40 45 50

1

0

2

3

4

5

 The diagram shows part of the histogram which represents the distribution of times taken by some 
people to travel to work.

 (a) Complete the table.

Time (t minutes) 0 1 t G 20 20 1 t G 30 30 1 t G 35 35 1 t G 50

Frequency 30 30
  [2]

 (b) Complete the histogram. [1]
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11 (a) Write 0.000 084 5 in standard form.

  ....................................................  [1]

 (b)  .p 2 7 1011#=        q 9 1012#=

  Evaluate the following.
  Give each answer in standard form.

  (i) p q+

  ....................................................  [1]

  (ii) p q'

  ....................................................  [2]

12 The rth term of a sequence, ur, is given by u r3 2r = + .

 (a) Find the third term, u3, in this sequence.

  ....................................................  [1]

 (b) Given that uk = 50, find the value of k.

 k =  ...................................................  [1]
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12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]
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Examiner’s

Use

5 Pierre goes on a holiday from France to the UK.

 (a) His journey takes 4 hours and 43 minutes.
  It ends at 02 13 on Saturday.

  At what time on Friday does his journey start?

 Answer  ..................................... [1]

 (b) Pierre changes 400 euros into pounds (£).
  The exchange rate is 1 euro = £ 0.845.

  How many pounds does he receive?

 Answer £  .................................. [1]

6 (a) Write the number 0.000 034 in standard form.

 Answer  ..................................... [1]

 (b) Expressing your answer in standard form, find   (5 × 108) × (4 × 107).

 Answer  ..................................... [1]
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17 A swarm of locusts contains 40 billion locusts.
 A billion is a thousand million.

 (a) Write down, in standard form, the number of locusts in this swarm. 

 Answer  ..................................... [1]

 (b) Each locust eats 2 grams of food every day.

  Find the amount of food eaten by this swarm in one week.
  Give your answer in kilograms using standard form.

 Answer  ................................ kg [2]
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  Find the amount of food eaten by this swarm in one week.
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4024/12/O/N/11© UCLES 2011

5 (a) Express the number   0.000 042   in standard form.

 Answer  .......................................  [1]

 (b) Calculate  (7 × 10–3) × (3 × 109), giving your answer in standard form.

 Answer  .......................................  [1]

6 (a) Solve the inequality   2(4 – x) < x –10 .

 Answer x  ....................................  [1]

 (b) Find the smallest integer n such that   3n > –17 .

 Answer  n =  ................................. [1]

7 (a) Evaluate   40 – 4–2 .

 Answer  .......................................  [1]

 (b) Simplify   (2x2)3 .

 Answer  .......................................  [1]

8

4024/11/O/N/19© UCLES 2019

12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]
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4024/12/M/J/12© UCLES 2012 [Turn over

For
Examiner’s

Use

20 The table below shows the populations of some countries in 2010.

Country Population

Indonesia 2.4 × 108

Mexico

Russia 1.4 × 108

Senegal 1.4 × 107

South Korea 4.8 × 107

 (a) The population of Mexico was 111 210 000.

  In the table above, complete the row for Mexico.
  Give your answer in standard form, correct to two significant figures. [1]

 (b) Complete the following sentences.

   The population of Russia is ten times the population of .....................................

   The population of ..................................... is one fifth of the population of Indonesia.
 [2]

 (c) Calculate the difference in population between South Korea and Senegal.
  Give your answer in standard form.

 Answer  ..................................... [1]
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4024/11/O/N/19© UCLES 2019

12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]
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4024/11/O/N/11© UCLES 2011 [Turn over

7 Find the values of x and y, where

2 ! x
7" = 3 !–2

y" – ! 4
–2" .

 Answer x =  .................................

  y =  .................................  [2]

8 A large tank contained 2.3 × 106 litres of oil.
 During a 4 week period, 1.2 × 105 litres were used.

 (a) Calculate how many litres of oil remain in the tank after the 4 weeks.
  Give your answer in standard form.

 Answer  .......................................  [1]

 (b) Giving your answer in standard form, calculate the average number of litres used each week.

 Answer  .......................................  [1]
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4024/11/M/J/11© UCLES 2011 [Turn over

19 (a) Vicky’s fingernail grows one nanometre in one second.
  One nanometre is 1 × 10í9 metres.
  Vicky calculates how much her fingernail grows in one hour.

  Find this length, in standard form, giving your answer 

  (i) in metres, 

 Answer  ................................... m [1]

  (ii) in millimetres.

 Answer  ................................ mm [1]

 (b) It is given that   2 × 103(d + 3 × 102 ) = 8 × 106.

  Find d.

 Answer d =  .................................. [2]
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4024/01/O/N/08© UCLES 2008

For
Examiner’s

Use

For
Examiner’s

Use

7 It is given that  m = 2.1 × 107  and  n = 3 × 104.
 Expressing your answers in standard form, find

 (a) m ÷ n,

 (b) n2 + m.

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

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

8 A bag contains red, green and yellow pegs. 
 A peg is taken at random from the bag.
 The probability that it is red is 0.35 and the probability that it is green is 0.4.

 (a) Find the probability that it is  

  (i) yellow,

  (ii) not red.

 (b) Originally there were 16 green pegs in the bag.
  Find the total number of pegs.

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

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

  (b)  ............................................[1]
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 (a) m ÷ n,
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 Answer (a)  ............................................[1]

  (b)  ............................................[2]
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 The probability that it is red is 0.35 and the probability that it is green is 0.4.

 (a) Find the probability that it is  

  (i) yellow,

  (ii) not red.

 (b) Originally there were 16 green pegs in the bag.
  Find the total number of pegs.

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

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

  (b)  ............................................[1]
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4024/11/O/N/19© UCLES 2019

12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]
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7 It is given that  m = 2.1 × 107  and  n = 3 × 104.
 Expressing your answers in standard form, find

 (a) m ÷ n,

 (b) n2 + m.

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

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

8 A bag contains red, green and yellow pegs. 
 A peg is taken at random from the bag.
 The probability that it is red is 0.35 and the probability that it is green is 0.4.

 (a) Find the probability that it is  

  (i) yellow,

  (ii) not red.

 (b) Originally there were 16 green pegs in the bag.
  Find the total number of pegs.

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

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

  (b)  ............................................[1]
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13 (a) The mass of one grain of rice is 0.000 02 kg.

  Write 0.000 02  in standard form.

 Answer  ........................................ [1]

 (b) The table shows the amount of rice grown in some countries in 2002.

China Brazil India Vietnam

Amount (tonnes) 1.2 × 108 7.6 × 106 8.0 × 107 2.1 × 107

  (i) Write these amounts in order, smallest first.

  Answer  ............................ , ............................ , ............................ , ............................ [1]
          smallest

  (ii) Calculate the difference in the amount of rice grown in Brazil and Vietnam.
   Give your answer in standard form.

 Answer  ............................  tonnes [1]
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19 Some data about two planets, Earth and Mars, is shown in the table.

Planet
Average

temperature (°C)
Mass

(tonnes)
Volume
(km3)

Earth 15 5.98 × 1021 1.08 × 1012

Mars –63 6.58 × 1020 162 000 million

 (a) How much greater is the average temperature on Earth than that on Mars?

 Answer (a)  .................................°C [1]

 (b)  Write down the volume of Mars in standard form.

 Answer (b)  .............................. km3 [1]

 (c) Calculate the difference in mass between Earth and Mars.
  Give your answer in standard form.

 Answer (c)  ...........................tonnes [2]
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19 Some data about two planets, Earth and Mars, is shown in the table.

Planet
Average

temperature (°C)
Mass

(tonnes)
Volume
(km3)

Earth 15 5.98 × 1021 1.08 × 1012

Mars –63 6.58 × 1020 162 000 million
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 Answer (a)  .................................°C [1]
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  Give your answer in standard form.
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7 (a) Simplify  4a3 × a2.

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

 (b) Simplify fully  3x(x + 5) ï 2(x ï 3).

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

8 (a) Convert 0.8 kilometres into millimetres.

 Answer (a)  .............................. mm [1]

 (b) Evaluate  (6.3 × 106) ÷ (9 × 102),  giving your answer in standard form.

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

8
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12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]
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16 Solve the simultaneous equations

 2x – y   = 16,
 3x + 2y = 17.

 Answer x =  .................................................

  y = ..................................................[3]

17 (a) It is given that  p = 4 × 105  and  q = 8 × 106.
  Expressing your answers in standard form, find

  (i) p
q ,

  (ii) 3 q .

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

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

 (b) The numbers 225 and 540, written as the products of their prime factors, are

225 = 32 × 52 ,          540 = 22 × 33 × 5 .

  (i) Write 2250 as the product of its prime factors.

  (ii) Find the smallest positive integer value of n for which 225n is a multiple of 540.

 Answer (b)(i) ..............................................[1]

 (ii) n =  .......................................[1]
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12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]
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9 (a) Solve     –7 ! 3x – 4 < 2.

(b) Write down all the integers which satisfy     –7 ! 3x – 4 < 2.

Answer (a) ................. ! x < ..................[2]

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

10 The distance from the Earth to the Sun is e kilometres, where e = 1.5 s 108.
The distance from the Sun to Mercury is m kilometres, where m = 6 s 107.

(a) Express e : m as the ratio of two integers in its simplest form.

(b)

The diagram shows when the Earth, the Sun and Mercury are in a straight line, with
the Sun between the Earth and Mercury.
Find the distance from the Earth to Mercury.
Give your answer in standard form.

Answer (a) ..................... : ......................[1]

(b) ........................................km [2]
___________________________________________________________________________
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Examiner’s

Use

For
Examiner’s

Use
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1.5 s 108 km

Earth Sun Mercury

6 s 107 km
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17 A straight line passes through the points P (1, 2) and Q (5,  –14).

 Find

 (a) the coordinates of the midpoint of PQ,

 (b) the gradient of PQ,

 (c) the equation of PQ.

 Answer (a)         (............. , .............)         [1]

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

  (c)  ............................................[2]

18 The Earth is 1.5 × 108 kilometres from the Sun.

 (a) Mercury is 5.81 × 107 kilometres from the Sun.

  How much nearer is the Sun to Mercury than to the Earth?
  Give your answer in standard form.

 (b) A terametre is 1012 metres.

  Find the distance of the Earth from the Sun in terametres.

 Answer (a)  .......................................  km   [2]

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

 

 

 

 

9 p # 3.2 " 10!11 and q # 8 " 10!04.
Expressing your answers in standard form, evaluate

(a) q!2,

(b) p 2 q.

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

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

10 ,!!!! ,!!!! .

(a) Express 2a ! b as a column vector.

(b) Given that the vector c is parallel to the vector a, calculate the value of u.

Answer (a) [1]

(b)!u #........................................ [1]

11 Solve the simultaneous equations

Answer x # ...................................................

y # .............................................. [3]

2x − 3y = −23. 
4x − y = −9, 

c = ! u
10"b = !−3

2"a = !−2
4"
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12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
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4
1

# .

  ....................................................  [1]
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10 (a) Write the number 450 000 000 in standard form.

 Answer  ..........................................  [1]

 (b) Giving your answer in standard form, evaluate .
5 10
1 5 10

5

5

#

#
-  .

 Answer  ..........................................  [2]

11    ( )f x x
10

3= -

 (a) Evaluate ( )f – 2
1 .

 Answer  ..........................................  [1]

 (b) Find f –1(x).

 Answer  f –1(x) =   ..........................................  [2]

8
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# #- .
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  ....................................................  [2]
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� $QVZHU�� ���������������������������������������������� �>�@

� �E�� 2Q�WKH�WDEOH��FRPSOHWH�WKH�FROXPQ�IRU�'LDJUDP���� >�@

� �F�� :ULWH�GRZQ�DQ�H[SUHVVLRQ��LQ�WHUPV�RI�Q��IRU�WKH�WRWDO�QXPEHU�RI�EODFN�DQG�ZKLWH�VTXDUHV�LQ�
'LDJUDP�Q�

� $QVZHU�� ���������������������������������������������� �>�@

��� �D�� :ULWH�WKH�QXPEHU�������������LQ�VWDQGDUG�IRUP�

� $QVZHU� ���������������������������������������������� �>�@

� �E�� *LYLQJ�\RXU�DQVZHU�LQ�VWDQGDUG�IRUP��HYDOXDWH��
5 10

3 10
6

5

#
# -

�

� $QVZHU� ���������������������������������������������� �>�@
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12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]

 

 

7
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11 (a) Express   4500 10002#    in standard form.

  ....................................................  [1]

 (b) Giving your answer in standard form, evaluate   .2 4 10
4 10

8

3
#

#
-

- .

  ....................................................  [2]

12 A polygon has 12 sides.

 Calculate the sum of the interior angles of this polygon.

  ....................................................  [2]
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12 (a) Evaluate   3 32 4
#

- .

  ....................................................  [1]

 (b) Evaluate   3 30- .

  ....................................................  [1]

 (c) Simplify   y y42
1

4
1

# .

  ....................................................  [1]

13 (a) Write the number 0.000 23 in standard form.

  ....................................................  [1]

 (b) Evaluate   8 10 9 109 8
# #- .

  Give your answer in standard form.

  ....................................................  [2]
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P2
: A

N
SW

ER
S

Nos Answers
1

2

3

4

5

6

7

8

9

10

11

12 (a)

(b)

13 (a)

(b)

14

15

16

17 (a)

(b)

18 (a)

(b)

(c)

19 (i)

(ii)

(iii)

20 (i)

(ii)

21 (i)

(ii)

22

5 × 10−9

5.6 × 108

1.125 × 108

1.6 × 1011

5.5 × 1010

0.15 terameters

6.24 × 103

5.29 × 107

9.27 × 1012

1.4 × 1011

1.3 × 108

4.5 × 10−6

7.93 × 105

6.045 × 1024

2 × 10−2

6.4 × 1017

3.0 × 10−2

2.4 × 106

China

7.4 × 106

4 × 10−17

3 × 10−8

3.0 × 1020

9.19 × 107

6.80 × 10−4

4.22 × 106

1.6 × 106

2.3 × 10−4

7.87 × 108

Greenland

2.5 × 10−6

Nos Answers
23

24

25

26

27

28

29

30

31 (a)

(b)

(c)

32

33 (a)

(b)

34

35 (a)

(b)

36

37 (a) (i)

(ii)

(b)

38

39 (a)

(b)

40

41 (a)

(b)

42 (i)

(ii)

43

3.4 × 107

3.0 × 104

3.6 × 10−6

5.1 × 108

2.18 × 106

5.322 × 1021

2 × 102

9.21 × 108

3.6 × 10−3

1.2 × 106

4.8 × 107

7 × 103

5.6 × 108

1.34 × 107

2.1 × 107

9.3 × 106

5.6 × 109

1.6 × 1011

4.0 × 1010

8.0 × 10−2

2.4 × 1016

3700

1.62 × 1011

7 × 102

3.0 × 105

2.1 × 108

2.99 × 10−23

5 × 10−2

2.0 × 1016

5.0 × 106
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P2
: A

N
SW

ER
S

Nos Answers
44 (a)

(b)

45

4 × 1014

6 × 10−6

6.4 × 10−7

Nos Answers
46

47

48

6 × 10−12

1.4 × 10−6

3 × 109
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