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*P62653A02124* Turn over   

1 Given that  M = 
18 2 3

12

4 3 6 2 1 4

2

2n n n n× ×− −( ) ( )

find the values of n for which M = 2

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

(Total for Question 1 is 5 marks)
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9

*P64693A0928* Turn over   

2 Given that 150x = 1

(a) write down the value of x.

x =.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

Given that 3–8 ÷ 3–6 = 3n

(b) find the value of n.

n =.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 2 is 2 marks)
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*P59817A0328* Turn over   
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 3 (a) Write 517 × 52 as a single power of 5

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

(1)

(b) Write 800 as a product of its prime factors.
Show your working clearly.

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

(2)

(Total for Question 3 is 3 marks)
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*P59756A0928* Turn over   

4 (c) Simplify  ( p2 + 3)0

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

(1)

(Total for Question 4 is 1 marks)
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21

*P59756A02128* Turn over   

5 (b) Simplify fully
27 12

15

2

3a
t







−

(3)

(Total for Question 5 is 3 marks)
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*P59762A0328* Turn over   

6 (a) Simplify  x
x

9

2

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

(1)

(b) Write  7 7

7

8 4

3

× as a single power of 7

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

(2)

(Total for Question 6 is 3 marks)
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*P66298A0728* Turn over   

7

7 (b) Write down the value of g0

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

(1)

(Total for Question 7 is 1 marks)
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*P66301A0828*
8

8 (a) Write down the value of  y0

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

(1)

(Total for Question 8 is 1 marks)
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13

9 Simplify fully   9

18

4 9

6 10

2

t w
t w







−

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

(Total for Question 9 is 3 marks)
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*P68789A01428*
14

10 (b) Work out the value of  P3 × Q
Give your answer in the form  3x × 5y × 7z  where x, y and z are positive integers.

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

(2)

(Total for Question 10 is 2 marks)
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*P68789A01828*
18

11 (b) Simplify fully 2

8

5

2

2

x
xy







−

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

(3)

(Total for Question 11 is 3 marks)
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*P68791A0828*
8

12 (b) Simplify   a0   where   a > 0

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

(1)

(c) Simplify fully 3

6

3

2

xy
x y

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

(2)

(Total for Question 12 is 3 marks)
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*P68796A01028*
10

13 (a) Simplify   8 × (4t)0

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

(1)

x6 ÷ x−5 = xp

(b) Find the value of p

p = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(c) Simplify fully   (2k2m4)3

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

(2)

(Total for Question 13 is 4 marks)
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*P68798RA02424*
24

14 
18 27

6 9
3

4 6

2 8

× ( )
×

=

+

+

n

n
x

 Express x in terms of n
Show your working clearly and simplify your expression.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 14 is 3 marks)

PMTIndices (H)  - Numbers PhysicsAndMathsTutor.com
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11

  

15 (a) Simplify  x4 × x5

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

(1)

(b) Simplify  (4y2)3

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

(2)

(c) Factorise  n2 – 7n + 12

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

(2)

(Total for Question 15 is 5 marks)
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*P68729A0932* Turn over   

9

  

16 (a) Write down the value of  x0

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

(1)

Given that  2–3 × 29 = 2n

(b) find the value of n

n = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

Given that  
7 7

7
7

206

214

3�
� �

m

(c) find the value of m

m = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 16 is 4 marks)

PMTIndices (H)  - Numbers PhysicsAndMathsTutor.com
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3

  

17 (a) Simplify  a7 × a4

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

(1)

(b) Simplify w15 ÷ w3

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

(1)

(c) Simplify (8x5y3)2

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

(2)

(d) Make t the subject of c = t3 – 8v

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

(2)

(Total for Question 17 is 6 marks)

PMTIndices (H)  - Numbers PhysicsAndMathsTutor.com
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14

  

18 (b) Simplify completely 16
8

20

3

4w
y







−

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

(3)

(Total for Question 18 is 3 marks)
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13

  

12 (a) Simplify 2

0y

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

(1)

19

Simplify fully  16 4

3

4a( )

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

(2)

(Total for Question 19 is 3 marks)

PMT

(b)

Indices (H)  - Numbers PhysicsAndMathsTutor.com



*P72437RA01432*
14

  

20 3
1

2  × 3
2

5  = 3m

(a) Work out the value of m

m = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 5–10 ÷ 5– 4 = 5n

(b) Work out the value of n

n = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 20 is 2 marks)

PMTIndices (H)  - Numbers PhysicsAndMathsTutor.com
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9

  

21 (a) Write down the value of  (m + 2)0  where m is a positive integer.

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

(1)

(Total for Question 21 is 1 marks)

PMTIndices (H)  - Numbers PhysicsAndMathsTutor.com



*P72443A02628*
26

  

22 Find the values of n such that

10 2 5

20
1

4 3 2 5 2 1 2

2

n n n n× × =
− −( ) ( )

Show clear algebraic working. 

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

(Total for Question 22 is 5 marks)
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7

  

23 (a) Simplify   m10 ÷ m3

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

(1)

k n × k 4 = k12

(b) Write down the value of n

n = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(c) Simplify   (3x6 y8)2

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

(2)

(Total for Question 23 is 4 marks)

PMTPMTIndices (H)  - Numbers PhysicsAndMathsTutor.com



*P72829A0828*
8

  

24 (a) Simplify   (4–2)0

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

(1)

 3–14 × 38 = 3m

(b) Find the value of m

m = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 24 is 2 marks)

PMTPMTIndices (H)  - Numbers PhysicsAndMathsTutor.com
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9
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25 (a) Simplify  (2c 4 d 7)3

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

(2)

(b) Find the value of  5y 0  where  y > 0

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

(1)

(c) Factorise fully  16a2b3 + 20a3b

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

(2)

(d) (i) Factorise  x2 + 9x – 22

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

(2)

(ii) Hence solve  x2 + 9x – 22 = 0

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

(1)

(Total for Question 25 is 8 marks)
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