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Simplifying
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Domain and Range

Piecewise Functions
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Limiting Values of 
Sequences

Three Simultaneous 
Equations

Binomial Expansion

Long Division of 
Polynomials
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Differentiation (Gradients, 
Tangents, Normals)

Differentiation (Increasing 
and Decreasing Functions)

Differentiation (Maxima 
and Minima)

Differentiation (Perimeter, 
Area, Volume Problems)

Matrix Multiplication

The Identity Matrix

Matrix Transformations

Combining Transformations

Solving Trig Equations

Trig Identities

Harder Trig Equations
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[2 marks]1 (a) Factorise fully 6p2 + 15p5

Answer

[2 marks]1 (b) Factorise fully 9m4 + 36m2

Answer

[2 marks]1 (c) Factorise fully 2a4b – a3b3

Answer

[2 marks]1 (d) Factorise fully 9t2 – 4

Answer
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[3 marks]2 (a) Factorise fully 4x5 – 100x3

Answer

[3 marks]2 (b) Factorise fully 3x2 + 2xy – y2

Answer

[3 marks]2 (c) Factorise fully 3(x + 4)5 – (x + 4)4

Answer
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[3 marks]3 Factorise fully   x4 – 8x2  + 12

Answer

[3 marks]4 Simplify fully

Answer

x2 – 9

6x – 18

[3 marks]5 Simplify fully

Answer

4x2 – 1

6x4 + 3x3
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[3 marks]6 Simplify fully

Answer

[3 marks]7 Simplify fully

Answer

x5 – 2x4

x4 – 4x2

[4 marks]8 Simplify fully

Answer

x3 – xy2

2x4 – 2x3y

4xy – 12x2

6x2 – 2xy
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[5 marks]9 Simplify fully

Answer

10x2 – 18x + 8

4(x – 1)3 + x(x – 1)2

11

[6 marks]10 Simplify fully

Answer

x4 – 16

3x2 – 6x
÷

x2 + 4

1
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[3 marks]1 Solve    (4x3) = 250

Answer

1
2

[3 marks]2 Solve    4x  – x = 0

Answer

1
3

–
1
3

[3 marks]3 Solve    9x  = 

Answer

3
2 4

x
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[4 marks]4 Solve    (8x1.5)2 =  1 

Answer

x 9 4 

[4 marks]5 Solve    9x × =   

Answer

1

27

1

3x

x

⎩

⎧ ⎫

⎭
| |
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Solve     16  =   

[4 marks]6 Solve              =  0.2 

Answer

25

[4 marks]7 

Answer

x
5

3x

(83) + (26)  
3

x
4

36
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Solve           = 125 [4 marks]9 

Answer

(5x)
x

25x

Solve     9  =   [4 marks]8 

Answer

350 – 348

x 23
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Solve     1253 × 25       = 520
[3 marks]10 

Answer

(x + 1)

Solve     274 × 81   = 0.3  [3 marks]11 

Answer

2x
.
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[3 marks]

12 By multiplying both sides of the equation by  x

Solve     x + 20x = 9x

You must show your working.

Answer

1
2

1
2

3
2

–
1
2

[3 marks]

13 By multiplying both sides of the equation by  x

Solve     x + 24x = 14x

You must show your working.

Answer

1
2

1
2

3
2

–
1
2

Turn over ►
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[3 marks]

14 By multiplying both sides of the equation by  x

Solve     x + x = 12x for x > 0 

You must show your working.

Answer

1
2

1
2

3
2

–
1
2

[4 marks]

15 By multiplying both sides of the equation by  x

Solve    2x = 3x + 4x            for x > 0 

Give your answer to 3 significant figures.

You must show your working.

Answer

1
2

1
2

3
2

–
1
2
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[3 marks]

16 By multiplying both sides of the equation by  x

Solve     x + 2x = 15x

You must show your working.

Answer

1
3

2
3

5
3

– 1
3

[3 marks]

17 By multiplying both sides of the equation by  x

Solve     x + 30x = 11x

You must show your working.

Answer

1
3

2
3

5
3

–
1
3

13
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[3 marks]

18 By multiplying both sides of the equation by  x

Solve     x = 7x – 6x

You must show your working.

Answer

1
5

4
5

9
5

– 1
5

[3 marks]

19 By multiplying both sides of the equation by  x

Solve     x + 12x = 8x

You must show your working.

Answer

2
5

3
5

8
5

–
2
5
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[6 marks]

20 By expanding and simplifying, solve

Give your answers to 3 significant figures.

Answer

2x +  x =  9 + x3

3
2

–
1
2

⎩

⎧ ⎫

⎭
| |

2
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[2 marks]

1 (a) The function f is given by f(x) = x2 + 2 with domain 5 < x < 11

Work out the range of the function.  

[2 marks]

1 (c) The function h is given by h(x) = 4x + 2

The range is –18 < h(x) < 10

Work out the domain of the function.

Answer

Answer

[1 mark]

1 (b) The function g is given by g(x) = x – 4

Give a reason why x > 0 is not a suitable domain for g(x) 
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[2 marks]

2 (a) The function f is given by f(x) = 2 – 5x with domain –3 < x < 5

Work out the range of the function.  

[2 marks]

2 (c) The function h is given by h(x) = 2x3

The range is –250 < h(x) < 16

Work out the domain of the function.

Answer

Answer

[1 mark]

2 (b) The function g is given by g(x) = 

Give a reason why x > 0 is not a suitable domain for g(x) 

x – 3

x + 1
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[2 marks]

3 (c) The function h is given by h(x) = sin(x) + 1  for all x

Write down the range of the function.  

[2 marks]

3 (a) The function f is given by f(x) = 

The range is 1.5 < f(x) < 12

Work out the domain of the function.

Answer

Answer

[1 mark]

3 (b) The function g is given by g(x) = 

Write down the value of x for which the function not defined.

2x – 3

100

x
36

Answer
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[2 marks]

4 (a) The function f is given by f(x) = 2x – 1 for all x 

Work out the range of the function.  

[2 marks]

4 (c) The function h is given by h(x) = 3x2

The range is 0 ≤ h(x) ≤ 300

Work out the domain of the function.

Answer

Answer

4 (b) The function g is given by g(x) = x4 with domain x < –3

Work out the range of the function.  

Answer

[2 marks]
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[2 marks]

5 The function f is given by f(x) = cos(x) with domain 30° < x < 60°

Work out the range of the function.  

Answer

[3 marks]

6 The function g is given by g(x) = x2 + 4x – 3 for all x 

Work out the range of the function.  

Answer
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7 (a) f(x) = x3 – 9x2 + 24x – 15

y = f(x) has two stationary points.

Work out the coordinates of the two stationary points and determine their nature.

13

Stationary Point ,(              )   Nature

Stationary Point ,(              )   Nature

[6 marks]

[2 marks]

7 (b) f(x) has domain 0 < x < 3

Work out the range of the function.

Answer
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[4 marks]

1 A function f is given by

Draw a sketch of      y = f(x)      for values of x from 0 to 10. 

1 2 3 4

1

2

3

4

5

-2

-1

O

6

y

-6

x

-4

-5

-3

5 6 7 8 9 10

f(x) = 2x – 3 0 ≤ x < 3

= 6 – x 3 ≤ x < 7

= –1 7 ≤ x ≤10
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[4 marks]

2 A function f is given by

Draw a sketch of      y = f(x)      for values of x from 0 to 10. 

1 2 3 4

1

2

3

4

5

-2

-1

O

6

y

-6

x

-4

-5

-3

5 6 7 8 9 10

f(x) = 5 – 0.5x 0 ≤ x < 4

= – 4x + 19 4 ≤ x < 6

= x – 11 6 ≤ x ≤10
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[4 marks]

3 A function f is given by

Draw a sketch of      y = f(x)      for values of x from 0 to 10. 

1 2 3 4

1

2

3

4

5

-2

-1

O

6

y

-6

x

-4

-5

-3

5 6 7 8 9 10

f(x) = x2 0 ≤ x < 2

= 6 – x 2 ≤ x < 4

= 4 – 0.5x 4 ≤ x ≤10
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[4 marks]

4 A function f is given by

Draw a sketch of      y = f(x)      for values of x from 0 to 10. 

1 2 3 4

1

2

3

4

5

-2

-1

O

6

y

-6

x

-4

-5

-3

5 6 7 8 9 10

f(x) = 5 – x2 0 ≤ x < 3

= 3x – 13 3 ≤ x < 6

= 5 6 ≤ x ≤ 10

http://www.1stclassmaths.com/
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[4 marks]

5 A function f is given by

Draw a sketch of      y = f(x)      for values of x from 0 to 10. 

1 2 3 4

1

2

3

4

5

-2

-1

O

6

y

-6

x

-4

-5

-3

5 6 7 8 9 10

f(x) = x + 2 0 ≤ x < 3

= x2 – 12x + 32 3 ≤ x < 8

= 12 – x 8 ≤ x ≤ 103
2
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7

6 Here is a graph of      y = f(x)      

Define f(x), stating clearly the domain for each part.

1 2 3 4

1

2

-2

-1

O

y

-3

5 6 7 x

f(x) = 
≤ x < 

≤ x < 

≤ x ≤ 

[3 marks]
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7 Here is a graph of      y = f(x)      

Define f(x), stating clearly the domain for each part.

f(x) = 
≤ x < 

≤ x < 

≤ x ≤ 

[3 marks]

1 2 3 4

1

2

3

-2

-1

O

y

x

-4

-3

5 6

http://www.1stclassmaths.com/


f(x)

a, b, c, d  and e     are constants with    c < d

A sketch of    y = f(x)    is shown. 

The point P is where the function intersects the y-axis.

The line y = P is tangential to the curved part of the graph.

Find the values of a, b, c, d and e.
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y

x
(3, 0) (5, 0)

= ax + b 0 ≤ x < 2

= (x – c)(x – d) 2 ≤ x < 6

= e 6 ≤ x ≤ 10

O

8

P

a = b = c = d = e = 

[5 marks]
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[3 marks]

9 A function f is given by

Draw a sketch of      y = f(x)      for values of x from 0° to 360°

f(x) = sin(x°) 0° ≤ x < 180°

= 0 180° ≤ x < 270°

= cos(x°) 270° ≤ x ≤ 360°

x

y

0°

1

-1

0
180° 360°90° 270°

9 (a)

9 (b) 0 < k < 1

How many solutions are there to the equation   f(x) = k

Answer

[1 mark]
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f(x)

A sketch of    y = f(x)    is shown. 

y

x

= 2x – 5 0 ≤ x < 10

= a 10 ≤ x < 15

= 30 – x x ≥ 15

O

10

P

Q

[2 marks]

a = 

10 (a) Work out the value of a

[4 marks]10 (b) How many times bigger is the area of trapezium P than triangle Q?

Answer

10
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The equation of a circle is    x2 + y2 = 161

[1 mark]1 (a) Write down the coordinates of the centre of the circle.

[1 mark]1 (b) Write down the radius of the circle.

Answer

,(              )   

The equation of a circle is    (x – 3)2 + (y + 2)2 = 52

[1 mark]2 (a) Write down the coordinates of the centre of the circle.

[1 mark]2 (b) Write down the radius of the circle.

Answer

,(              )   
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Write down the equation of a circle, centre (-3, 1) and radius 10.3 [2 marks]

Answer

Write down the equation of a circle, centre (0, 6) and radius  4 [2 marks]

Answer

1

2

[3 marks]

A circle has centre (1, -4) and radius 5.

Show that the circle passes through point P (4, -8).

5
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[3 marks]

A circle, centre (1, 3) passes through the point P (9, 9) 

Work out the equation of the circle.

6

Answer

[3 marks]

AB is the diameter of a circle.

A is (-5,-1) and B is (5, 23)

Work out the equation of the circle.

7

Answer
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[4 marks]

Circles C1 and C2 both have the same centre (1, -2)

The radius of C1 is 10.

The difference in the areas of the two circles is 96π

Work out two possible equations for the circle C2

8

Answer

Answer

and
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C

O

y

x

.A (4, 13) .B (10, 13)

The circle, centre C, passes through the points A (4, 13) and B (10, 13)

The area of triangle ABC is 12 units2

9

[5 marks]Work out the equation of the circle.

Answer
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The circle with equation (x – 3)2 + (y – 3)2 = 68 passes through the point P (5, -5) 

Work out the equation of the tangent to the circle at the point P.

10

[4 marks]

Answer

http://www.1stclassmaths.com/
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4

The circle with equation (x – 4)2 + (y + 1)2 = 13 passes through the point Q (6, -4) 

Work out the equation of the tangent to the circle at the point Q.

11

[4 marks]

Answer
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[2 marks]

1 The nth term of a sequence is

Answer

2n – 3

n + 4

1 (a) A term in the sequence has the value 

Work out the value of n.

3

2

1 (b) Write down the limiting value of the sequence as n → ∞ 

Answer

[1 mark]
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[2 marks]

2 The nth term of a sequence is

Answer

7n

10n + 6

2 (a) A term in the sequence has the value 

Work out the value of n.

2

3

2 (b) Write down the limiting value of the sequence as n → ∞ 

Answer

[1 mark]
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[2 marks]

3 The nth term of a sequence is

k = 

4n

14n – 21

3 (a) The kth term of the sequence is the first term that has a value greater than 3.

Work out the value of k.

3 (b) Write down the limiting value of the sequence as n → ∞ 

Answer

[1 mark]
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[2 marks]

4 The nth term of a sequence is

k = 

3n

50 – 6n

4 (a) The kth term of the sequence is the first negative term.

Work out the value of k.

4 (b) Write down the limiting value of the sequence as n → ∞ 

Answer

[1 mark]
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6

© 1stclassmaths Video Solutionswww.1stclassmaths.com

@1stclassmaths

Do not write

outside the

box

[2 marks]

5 The nth term of a sequence is

Answer

n2 + 20

5 (a) A term in the sequence has the value  

Work out the value of n.

5 (b) Write down the limiting value of the sequence as n → ∞ 

Answer

[1 mark]

3n2

2
5
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[2 marks]

6 The nth term of a sequence is

Answer

4n2 + 45

6 (a) A term in the sequence has the value 0.9 

Work out the value of n.

6 (b) Write down the limiting value of the sequence as n → ∞ 

Answer

[1 mark]

5n2 – 30
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[3 marks]

7 The nth term of a sequence is
2n2

7 (a) Show that the difference between the first two terms of the sequence is 3.

7 (b) Write down the limiting value of the sequence as n → ∞ 

Answer

[1 mark]

3n2 – 9
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[1 mark]

8 The nth term of a sequence is
an2 + 35 

20 – 6n2

8 (a) The limiting value of the sequence as n → ∞  is equal to 

Write down the value of a.

2
3

–

a = 

[3 marks]

Answer

8 (b) A term in the sequence has the value -0.5 

Work out the value of n.

http://www.1stclassmaths.com/


Do not write

outside the

box

10

© 1stclassmaths Video Solutionswww.1stclassmaths.com

@1stclassmaths

[4 marks]

9 The nth term of a sequence is

Answer

4n2 + 6

9 (a) Two terms in the sequence have the value

Work out the both possible values of n.

9 (b) Write down the limiting value of the sequence as n → ∞ 

Answer

[1 mark]

3n2 + 2n

5
4
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[2 marks]

10 The nth term of a sequence is

Answer

3n + 3

10 (a) Work out the value of the second term of the sequence

10 (b) Work out the limiting value of the sequence as n → ∞ 

Answer

[3 marks]

2n – 1

2n2 + n
3n2 – 8

–
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[5 marks]

1 Solve the simultaneous equations

4a + 2b + c = 25

a + 3b – 2c = 9

2a – b + 3c = 11

Do not use trial and improvement.

You must show your working.

a = b = c =
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[5 marks]

2 Solve the simultaneous equations

9a – b – 2c = 8

4a + b + 3c = 4

2a – 4b – c = -9

Do not use trial and improvement.

You must show your working.

a = b = c =

http://www.1stclassmaths.com/


Do not write

outside the

box

4

© 1stclassmaths Video Solutionswww.1stclassmaths.com

@1stclassmaths

[5 marks]

3 Solve the simultaneous equations

3a + 2b + 2c = 24

2a – 6b + 3c = 29

a + 3b + 4c = 0

Do not use trial and improvement.

You must show your working.

a = b = c =
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[5 marks]

4 Solve the simultaneous equations

2a – 2b – 4c = 2

a – 4b + 2c = -14

3a – 3b – 5c = 0

Do not use trial and improvement.

You must show your working.

a = b = c =
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[5 marks]

5 Solve the simultaneous equations

5a + 2b – c = 19

10a – 3b – 6c = 79

3b – 2c = 1

Do not use trial and improvement.

You must show your working.

a = b = c =
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[5 marks]

6 Solve the simultaneous equations

4a – b – c = -7

8a + 5b + 2c = 27

6a + 2b – 3c = 17

Do not use trial and improvement.

You must show your working.

a = b = c =
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[4 marks]
1 Expand and simplify fully   (3 + x)4

Answer

[4 marks]2 Expand and simplify fully   (x – 2)6

Answer
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[4 marks]
3 Expand and simplify fully   (1 + 2x)5

Answer

[4 marks]4 Expand and simplify fully   (1 – 3x)4

Answer
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[2 marks]5 Work out the coefficient of x3 in the expansion of     (2 + x)5

Answer

[2 marks]6 Work out the coefficient of x5 in the expansion of     (2 – x)6

Answer

[2 marks]7 Work out the coefficient of x2 in the expansion of     (3x – 2)4

Answer
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12

[3 marks]

8 The coefficient of x2 in the expansion of     (1 + ax)7 is   189. 

Work out the two possible values of a.

Answer and

[3 marks]

9 The coefficient of x5 in the expansion of     (b – x)6 is   -120. 

Work out the value of b.

Answer
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[3 marks]

10 The coefficient of x3 in the expansion of     (2c + x)5 is   360. 

Work out the two possible values of c.

Answer and

[3 marks]

11 The coefficient of x3 in the expansion of     (2 + dx)6 is   20000. 

Work out the value of d.

Answer
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11

[5 marks]

12 In the expansion of (a + bx)3 

the coefficient of x is -150 

the coefficient of x2 is 60

Work out the values of a and b.

a = b =
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[2 marks]

1 Use long division to find the result of  (x3 + 9x2 + 26x + 24) ÷ (x + 3) 

Answer

[2 marks]

2 Use long division to find the result of  (x3 + 8x2 + 17x + 10) ÷ (x + 5) 

Answer
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[2 marks]

3 Use long division to find the result of  (x3 + 5x2 + 2x – 8) ÷ (x + 2) 

Answer

[2 marks]

4 Use long division to find the result of  (x3 – 4x2 + x + 6) ÷ (x – 3) 

Answer
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[2 marks]

5 Use long division to find the result of  (2x3 + 7x2 – 17x – 10) ÷ (2x + 1) 

Answer

[2 marks]

6 Use long division to find the result of  (3x3 – 4x2 – 13x – 6) ÷ (3x + 2) 

Answer
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[2 marks]

7 Use long division to find the result of  (2x3 + 9x2 – 11x – 30) ÷ (x + 5) 

Answer

[2 marks]

8 Use long division to find the result of  (4x3 + 16x2 – x – 4) ÷ (2x – 1) 

Answer
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[4 marks]

9 (x + 3) divides into (x3 + 8x2 + kx + 12) without remainder.

Find the value of k.

k = 

7

[3 marks]

10 Use long division to find the result of  (2x4 – 10x2 + 3x + 2) ÷ (x – 2) 

Answer
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[2 marks]

1 (a) Use the factor theorem to show that     (x + 4)    is a factor of f(x). 

[3 marks]
1 (b) Hence, fully factorise f(x).

Answer

f(x) = x3 + 5x2 + 2x – 8 1
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[2 marks]

2 (a) Use the factor theorem to show that     (2x – 1)    is a factor of f(x). 

[3 marks]
2 (b) Hence, fully factorise f(x).

Answer

f(x) = 2x3 + 13x2 + 13x – 10 2
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[2 marks]

3 (a) Use the factor theorem to show that     (x + 2)    is a factor of f(x). 

[3 marks]
3 (b) Hence solve f(x) = 0 

Answer

f(x) = x3 – 5x2 – 2x + 24 3
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[2 marks]

4 (a) Use the factor theorem to show that     (4x + 1)    is a factor of f(x). 

[3 marks]
4 (b) Hence solve f(x) = 0 

Answer

f(x) = 4x3 – 11x2 + 5x + 2 4

10
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[2 marks]

5 (a) Use the factor theorem to show that     (x – 2)    is a factor of f(x). 

[3 marks]
5 (b) Hence solve f(x) = 0 

Answer

f(x) = 3x3 – 10x2 + 4x + 8 5
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[3 marks]

6 (a) (x + 3) is a factor of f(x). Find the value of a.

[3 marks]
6 (b) Hence, fully factorise f(x).

Answer

f(x) = x3 + ax2 – 21x – 186

a = 
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x

y

-20

A sketch of the graph    y = x3 – x2 + px + q   is shown.7

[1 mark]7 (a) Write down the value of q.

q = 

[3 marks]
7 (b) Work out the value of p.

Answer

5

p = 

[3 marks]

7 (c) The graph touches the x-axis at the point C. 

Work out the x coordinate of the point C.

C
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[4 marks]8 (a) (x – 2) and (x + 6) are factors of f(x). Find the values of a and b.

f(x) = 2x3 + 11x2 + ax + b8

a = b = 

[3 marks]8 (b) Solve f(x) = 0

Answer
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[2 marks]
Work out 

dy

y = 2x3 + 3x2 + 4x + 1 1

dx
=

dy

dx

[2 marks]
Work out 

y = 5x4 – x2 + x – 4 2

dy

dx
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[2 marks]
Work out 

dy

y = 20 – 4x-2 + 3

dx
=

dy

dx

[3 marks]
Work out an expression for the rate of change of y with respect to x 

y =        –4

Answer

2

x3

3

x

4

x
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[3 marks]
Work out 

dy

y = (2x + 1)(x – 3)5

dx
=

dy

dx

[3 marks]Work out an expression for the rate of change of y with respect to x 

y = x2(2x2 – 3)6

Answer
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13

[3 marks]
Work out 

dy

y =7

dx
=

dy

dx

[4 marks]
Work out 

dy

y =8

dx
=

dy

dx

3x + 5x2

x2

6 + 8x3 – x2

x3
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[4 marks]
Work out 

dy

y = (x + 1)(x + 2)(x + 3)9

dx
=

dy

dx

[4 marks]
Work out 

y = 5  –10

dy

dx

8

x3 + 8

4x2

dy

dx
=
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[3 marks]

Work out the gradient of the curve     y = x3 – 5x2 + 7x + 9 

at the point where x = 3

1

Answer

[3 marks]

Work out the gradient of the curve     y = x4 + 4x

at the point where x = -2

2

Answer
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3
x

[3 marks]

Work out the gradient of the curve     y = 8 –

at the point where x = 2

3

Answer

[4 marks]

Work out the gradient of the curve     y = (x2 + 1)2

at the point where x = 1

4

Answer
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[4 marks]

y = 3x2 – 5x + 1

Work out the value of x at which the rate of change of y with respect to x is -2 

5

Answer

[4 marks]

y = 3x –

Work out the value of x at which the rate of change of y with respect to x is 2 

6

Answer

4

x2
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[4 marks]

y = 2x3 – 3x2 – 12x

Work out the values of x at which the rate of change of y with respect to x is 24 

7

Answer

[5 marks]

y = 6x +  

Work out the values of x at which the rate of change of y with respect to x is -3 

8

Answer

4
x
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[3 marks]

y = ax3 – 4x

At   x = 1    the rate of change of y with respect to x is 17

Work out the value of a.

9

Answer

[4 marks]

y = x2 –

At   x = 5    the rate of change of y with respect to x is 16

Work out the value of a.

10

Answer

a
x
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[4 marks]

A curve has equation y = x3 + 3x

Work out the equation of the tangent to the curve at the point (2, 14)

11

Answer

[4 marks]

A curve has equation y = x5 – 2x

Work out the equation of the normal to the curve at the point (1, -1)

12

Answer
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9

[5 marks]

P is the point on the curve y =  x2  + 7    where    x = 1

Work out the equation of the normal to the curve at P.

13

Answer

4

13 (a) 

[5 marks]

The normal at P also intersects the curve at Q. 

Work out the coordinates of Q.

13 (b) 

Q = ,(              )   
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[3 marks]

Work out the values of x for which   f(x) = 3x2 – 4x is a decreasing function. 

Give your answer as an inequality.

1

Answer

[5 marks]

Work out the values of x for which   f(x) =    x3 + 2x2 – 12x is a decreasing function. 

Give your answer as an inequality.

2

Answer

1
3
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[3 marks]

Work out the values of x for which   f(x) = 10x – x2 is an increasing function. 

Give your answer as an inequality.

3

Answer

[5 marks]

Work out the values of x for which   f(x) = x3 + 4x2 – 3x is an increasing function. 

Give your answer as an inequality.

4

Answer
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[3 marks]

f(x) =      x3 – 3x2 + 11x

Use differentiation to show that f(x) is an increasing function for all values of x.

5

[3 marks]

f(x) = 3x2 – 10x – x3

Use differentiation to show that f(x) is an decreasing function for all values of x.

6

1
3

1
3
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14

[4 marks]

f(x) = x3 + 3x2 + 7x

Use differentiation to show that f(x) is an increasing function for all values of x.

7

[4 marks]

f(x) = – 3x3 + 18x2  – 38x

Use differentiation to show that f(x) is an decreasing function for all values of x.

8
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[3 marks]

y = 2x3 – 4x2

Work out

1

d2y

dx2

=
d2y

dx2

[3 marks]

y =        + 9x

Work out

2

d2y

dx2

=
d2y

dx2

2

x
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[4 marks]

y = x5 +    

Work out the value of          when x = 2  

3

d2y

dx2

4

x

Answer

[4 marks]

The curve    y = x4 – 32x has one stationary point.

Work out the coordinates of the stationary point.

4

Answer ,(              )   
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[4 marks]

Work out the coordinates of the two stationary points for the curve    y = x3 + 3x2  5

Stationary Point ,(              )   

Stationary Point ,(              )   

[5 marks]

y =     + 2x

Show that y has a minimum value when   x = 3

6
18

x
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[6 marks]

The curve    y = x3 + 12x2 + 36x + 1 has two stationary points.

Work out the coordinates of the two stationary points and determine their nature.

7

Stationary Point ,(              )   Nature

Stationary Point ,(              )   Nature
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25x

15x

10x

8x

y

This shape is made from two rectangles.

All dimensions are in centimetres.

1

The perimeter of the shape is 298 cm

Show that    y = 149 – 33x1 (a) [2 marks]

The area of the shape is A cm2

Show that    A = 3725x – 745x21 (b) [2 marks]

Not drawn

accurately
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[3 marks]1 (c) Use differentiation to work out the maximum value of A as x varies.

Answer
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This shape is made from a square and a rectangle.

All dimensions are in centimetres.

2

The perimeter of the shape is 220 cm

Show that    y = 110 – 10x2 (a) [2 marks]

The area of the shape is A cm2

Show that    A = 660x – 44x22 (b) [2 marks]

Not drawn

accurately

4x

y

4x4x

x x

6x

y
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[3 marks]2 (c) Use differentiation to work out the maximum value of A as x varies.

Answer
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This lengths of a cuboid are 5 cm, 2x cm and (9 – 5x) cm3

Show that the volume of the cuboid, V, is given by   V = 90x – 50x23 (a) [2 marks]

[3 marks]3 (b) Use differentiation to work out the maximum value of V as x varies.

Answer

Not drawn

accurately

5 cm
2x cm

(9 – 5x) cm
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10

Here is a triangular prism.4

Show that the volume of the prism, V, is given by   V = 54x – 6x24 (a) [2 marks]

[3 marks]4 (b) Use differentiation to work out the maximum value of V as x varies.

Answer

Not drawn

accurately

3x cm

4x cm
(     – 1) cm9

x

http://www.1stclassmaths.com/
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1 Work out

Video Solutions

[1 mark]

Answer

6 ⎫
⎭

-2

5

⎩
⎧2 Work out

[1 mark]

Answer

-4 ⎫
⎭

8

-1

3 Work out
[1 mark]

Answer

⎩
⎧ ⎫

⎭2

5

0

1
3

4 Work out
[1 mark]

Answer

⎩
⎧ ⎫

⎭-2

6

4

-2
-4
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⎩
⎧5 Work out

[1 mark]

Answer

⎩
⎧ ⎫

⎭2

4

1

0 ⎫
⎭

1

5

⎩
⎧6 Work out

[1 mark]

Answer

⎩
⎧ ⎫

⎭6

-3

-2

1 ⎫
⎭

2

-1

⎩
⎧7 Work out

[2 marks]

Answer

⎩
⎧ ⎫

⎭0

2

5

3 ⎫
⎭

1

4

0

2
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www.1stclassmaths.com

http://www.1stclassmaths.com/


⎩
⎧

Do not write

outside the

box

4

© 1stclassmaths Video Solutions

⎩
⎧8 Work out

[2 marks]

Answer

⎩
⎧ ⎫

⎭0

2

3

-4 ⎫
⎭

1

4

-1

-3

⎩
⎧9 Work out

[3 marks]

Answer

⎩
⎧ ⎫

⎭4

3

0

5 ⎫
⎭

1

2

-1

2
⎫
⎭

3

-2
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⎩
⎧

⎩
⎧10 Work out

[2 marks]

Answer

⎫
⎭

-2

-3

4

0
⎫
⎭

1

5
5

⎩
⎧11 Work out

[3 marks]

Answer

⎫
⎭

0

-1

3

0
3

⎩
⎧ ⎫

⎭

6

-2

1

-1
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⎩
⎧ ⎫

⎭

5

3

2

-3
A =12

[1 mark]

Answer

⎩
⎧ ⎫

⎭

-1

0
B =

⎩
⎧ ⎫

⎭

0

3

1

2
C =

12 (a) Work out AB

[3 marks]

Answer

12 (b) Work out 2AC

[2 marks]

Answer

12 (c) Work out C2
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[5 marks]

12 (d) By finding AC and CA, show that matrix multiplication is not commutative.   
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13 Work out
[2 marks]

Answer

⎩
⎧14 Work out

Fully simplify your answer. [4 marks]

Answer

⎫
⎭

a

a2

4

a
⎫
⎭

2

a

⎩
⎧ ⎫

⎭

3

1

1

2
⎫
⎭

2

0

3

1

4a2

-a3

www.1stclassmaths.com
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Work out the values of a and b. [5 marks]

⎩
⎧ ⎫

⎭

4

0

1

-2
a ⎫

⎭

b

-3
= ⎫

⎭

-9

9

a = b = 

⎩
⎧

⎩
⎧16

Work out the values of c and d.
[4 marks]

⎩
⎧ ⎫

⎭d

0

d
⎫
⎭

d

3
= ⎫

⎭

-12

10

c = d = d = and

c

@1stclassmaths
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17
⎩
⎧ ⎫

⎭

3

3

4

1
A =

⎩
⎧ ⎫

⎭

4

2

2

0
C =

⎩
⎧ ⎫

⎭

1

3

x

1
B =

AB = kC2

Work out the values of k and x.  
[5 marks]

k = x = 

@1stclassmaths
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[5 marks]

a = b = 

⎩
⎧

⎩
⎧

⎩
⎧ ⎫

⎭a

2

3b
⎫
⎭

a

1
= ⎫

⎭

8

19

b

Work out two pairs of values of a and b.

a = b = 

@1stclassmaths
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⎩
⎧ ⎫

⎭

2

4

-1

3
1

[3 marks]

⎩
⎧ ⎫

⎭

6

-8

2

4

where k is a constant and I is the identity matrix. 

= k IShow that 

2
⎩
⎧ ⎫

⎭

0

4

-6

8
A =

⎩
⎧ ⎫

⎭

1

a

b

0
B =

AB = 3I where I is the identity matrix.

Work out the values of a and b.
[3 marks]

a = b = 

@1stclassmaths
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4
⎩
⎧ ⎫

⎭

-2

2

2

0
A =

⎩
⎧ ⎫

⎭

a

a
B =

A2B = I

where I is the identity matrix.

Work out the values of a and b.

a

b

[4 marks]

a = b = 

3
⎩
⎧ ⎫

⎭

a + 1

2b

b

a – 3 
A =

⎩
⎧ ⎫

⎭
B =

AB = 14I

where I is the identity matrix.

Work out the values of a and b. [4 marks]

3

-4

-2

5

a = b = 

@1stclassmaths
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5 M = N =

MN = 6 I where I is the identity matrix.

Work out the values of a, b, c and d.
[6 marks]

a = 

⎩
⎧

⎩
⎧ ⎫

⎭

12

0

4

8
a

c
⎫
⎭

b

d

b = c = d = 

6

www.1stclassmaths.com
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1

[1 mark]

Write down the matrix for each of the following transformations

@1stclassmaths

www.1stclassmaths.com

1 (a) A rotation 90° clockwise about the origin.  

Answer

[1 mark]1 (b) A reflection in the x-axis.

Answer

[1 mark]1 (c) An enlargement, scale factor 5, centre the origin.

Answer

[1 mark]1 (d) A rotation 180° about the origin.  

Answer

[1 mark]1 (e) A reflection in the line y = –x

Answer
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⎩
⎧ ⎫

⎭

0

1

-1

0
2

[2 marks]

@1stclassmaths

www.1stclassmaths.com

A = 

2 (a) The point P (1, 1) is transformed by the matrix A.

Work out the coordinates of the image P’.

P’ = 

[3 marks]

2 (b) The point Q (x, y) is transformed by the matrix A2

The image Q’ has coordinates (0, –1)

Work out the values of x and y. 

x = y = 
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⎩
⎧ ⎫

⎭

-1

0

0

1

3 (a) A (1, 0), B (1, 1) and C (0, 1) are vertices of the unit square OABC.

The square is mapped to OA’B’C’ under the transformation matrix

Work out the coordinates of A’, B’ and C’.
[3 marks]

A’ = B’ = C’ = 

3 (b) Describe fully the transformation represented by matrix M.

M = 

[2 marks]

http://www.1stclassmaths.com/
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⎩
⎧ ⎫

⎭

k

0

0

k
4

[4 marks]

@1stclassmaths
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The unit square OABC is transformed by the matrix                  to the square O’A’B’C’

The diagonal of square O’A’B’C’ has length 50

Work out two possible values of k.

k = k = or
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⎩
⎧ ⎫

⎭

1

0

2

1
B = 

The points M (1, 5) and N (3, 3) are transformed by matrix B to points M’ and N’

5 (a) Work out the length of line M’N’ giving your answer in the form a b [4 marks]

Answer

5 (b) Circle the geometric shape formed by MNN’M’

Parallelogram Rhombus Trapezium Kite

[1 mark]

http://www.1stclassmaths.com/
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1  (a)

[1 mark]Describe geometrically the single transformation represented by A

@1stclassmaths
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⎩
⎧ ⎫

⎭
A =

-2

0

0

-2

Answer

1  (b)

[2 marks]Describe geometrically the single transformation represented by A2

⎩
⎧ ⎫

⎭
A =

-2

0

0

-2

Answer
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2 (a)

Point A has coordinates (0, 1)

A is transformed by the matrix PQ to the point A’

Find the coordinates of A’
[3 marks]

⎩
⎧ ⎫

⎭
P =

1

0

0

-1 ⎩
⎧ ⎫

⎭
Q =

0

1

-1

0

A’ = ,(              )   

2  (b) [1 mark]Describe geometrically the single transformation represented by PQ

Answer
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3

[4 marks]

Here are three transformations in the x – y plane.

A: Rotation through 90° clockwise about the origin.

B: Reflection in the line y = x

C: Transformation A followed by transformation B.

Use matrix multiplication to show that C is equivalent to a single reflection.
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4

[2 marks]

Here are two transformations in the x – y plane.

A: Rotation through 180° clockwise about the origin.

B: Reflection in the line y = 0

Use matrix multiplication to find a single matrix M that represents transformation A 

followed by transformation B
4 (a)

4  (b) [1 mark]Describe geometrically the single transformation represented by M

M = 

Answer
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5

[4 marks]

Here are two transformations in the x – y plane.

A: Rotation through 90° anticlockwise about the origin.

B: Enlargement, scale factor 3, centre the origin.

The point P is transformed to P’ by transformation A followed by transformation B.

The coordinates of P’ are (0, 3).

Find the coordinates of P

P = ,(              )   
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6 Use matrix multiplication to show that three successive rotations, 90° clockwise 

about the origin is equivalent to one rotation, 90° anticlockwise about the origin.

[3 marks]

http://www.1stclassmaths.com/


Answer all questions in the spaces provided.

Do not write

outside the

box

2

© 1stclassmaths Video Solutions

@1stclassmaths

www.1stclassmaths.com

[2 marks]1 Solve     cos x = 0.5      for 0° ≤ x ≤ 360°

Answer

[2 marks]2 Solve     sin x =             for 0° ≤ x ≤ 360°

Answer

[2 marks]3 Solve     tan x =  1         for 0° ≤ x ≤ 360°

Answer

2
3
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[2 marks]4 Solve     cos x = 0.25      for 0° ≤ x ≤ 360°

Answer

[2 marks]5 Solve     sin x = 0.9             for 0° ≤ x ≤ 360°

Answer

[2 marks]6 Solve     tan x =  2.2         for 0° ≤ x ≤ 360°

Answer

From here on give all answers to 1 decimal place
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[2 marks]7 Solve     cos x = -0.3      for 0° ≤ x ≤ 360°

Answer

[2 marks]8 Solve     sin x = -0.17             for 0° ≤ x ≤ 360°

Answer

[2 marks]9 Solve     tan x =  -0.4         for 0° ≤ x ≤ 360°

Answer
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[3 marks]10 Solve     3cos x = 1      for 0° ≤ x ≤ 360°

Answer

[3 marks]11 Solve     4tan x =  5         for 0° ≤ x ≤ 360°

Answer

[3 marks]12 Solve     3 – sin x =  3.2         for 0° ≤ x ≤ 360°

Answer
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[4 marks]13 Solve     cos2 x =  0.09         for 0° ≤ x ≤ 360°

Answer

[4 marks]14 Solve     3tan2 x =  12         for 0° ≤ x ≤ 360°

Answer

8
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tanθ

sin3θ

Show that   2cos2θ – sin2θ ≡ 2 – 3sin2θ [2 marks]1

Show that     2sin2θtanθ + 2cosθsinθ ≡ 2tanθ [3 marks]2

Show that                 + cos3θ ≡ cosθ [3 marks]3

@1stclassmaths
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Show that    tanθ + cosθ + sinθtanθ ≡ [3 marks]4

Show that                                            ≡ 2tanθ + sinθ [3 marks]5

Show that     8 – 3sinθcosθtanθ can be written in the form

acos2θ + b where a and b are integers. 

[3 marks]6

cosθ

1 + sinθ

sinθcosθ

2sin2θ + sin2θcosθ

@1stclassmaths
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tan2θ

sinθ

sinθ

1 + 3sinθ

cosθ

(sinθ + 1)(sinθ – 1)

Show that                       – ≡ sinθ + 3 [4 marks]7

Show that                                       ≡ –cosθ [4 marks]8
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Show that     (1 + sinθ)2 + (1 + cosθ)2 – 2sinθ ≡ 3 + 2cosθ [4 marks]9

[4 marks]10

@1stclassmaths

Show that                                  – sinθtanθ ≡ cosθ + tanθ
cos2θ

sinθcosθ + cosθ
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Show that                              ≡ (1 + tanθ)2 [4 marks]11
cos2θ

2sinθcosθ + 1

4
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Solve 2cos2θ = cosθ for 0° ≤ θ ≤ 360° [3 marks]1

Answer

Solve 3tan2θ = 2tanθ for 0° ≤ θ ≤ 360° [3 marks]2

Answer
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Solve sin3θ = sinθ for 0° ≤ θ ≤ 360° [3 marks]3

Answer

[3 marks]4

Answer

Solve           =
2

sinθ
5

cosθ
for 0° ≤ θ ≤ 360°
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Solve tan2θ = tanθ + 6 for 0° ≤ θ ≤ 360° [4 marks]5

Answer

[4 marks]6

Answer

Solve 4sin2θ + 3 = 7sinθ for 0° ≤ θ ≤ 360°
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Solve 2tan2θ = 11tanθ – 5 for 0° ≤ θ ≤ 360° [4 marks]7

Answer

[4 marks]8

Answer

Solve 2cos2θ = 7cosθ – 3 for 0° ≤ θ ≤ 360°
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10

Show that       4sinθ – 3cosθ ≡ 4tanθ – 3  

cosθ

Show that       5cos2θ – 4 ≡ 1 – 5sin2θ [1 mark]9 (a)

Answer

Hence, solve 5cos2θ – 4 = 4sinθ for 0° ≤ θ ≤ 360° [4 marks]9 (b)

[1 mark]10(a)

Answer

Hence solve tan2θcosθ = 4sinθ – 3cosθ for 0° ≤ θ ≤ 360° [4 marks]10 (b)

http://www.1stclassmaths.com/
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