National 5 Mathematics Nightly Questions 
You should attempt a short question every night during the school week. 
Your teacher will tell you what question to attempt each night.

The questions will usually take you between 5 and 10 minutes.

Doing a small amount of National 5 Maths every night will improve your knowledge and confidence.

Your teacher will go over the answer to the nightly question in class the next day.

1.
Express each surd in its simplest form:
(a)     
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(b)     
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(c)     
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2.
Simplify using the laws of indices:
(a)
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3.
Multiply out the brackets and simplify:

(a)
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(c)
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4.
(a)
Simplify 
[image: image10.wmf]18
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(b)
Simplify 
[image: image11.wmf]50
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(c)
Hence simplify 
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18

+

.

5.
Multiply out the brackets and simplify   
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6.
Evaluate:
(a)
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(b)
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(c)
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7.
Express 
[image: image17.wmf]6
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 with a rational denominator in its simplest form.
8.
Multiply out the brackets and simplify 
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9.
Factorise:

(a)
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(b)
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(c)
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10.
Simplify using the laws of indices:
(a)
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11.
Work out 
[image: image24.wmf]5000
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Do NOT use a calculator!

12.
Find, giving each answer in its simplest form:
(a)
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(b)
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(c)
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13.
A right-angled triangle is shown opposite.

Using Pythagoras’ Theorem, find x.

Express your answer as a surd in its simplest form.

14.
Multiply out the brackets and simplify:
(a)
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(b)
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15.
Multiply out the brackets and simplify 
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16.
Find, in its simplest form, 
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17.
A rectangle has length 
[image: image32.wmf]8

cm and breadth 
[image: image33.wmf]3

cm.
Find the area of the rectangle, giving your answer as a surd in its simplest form.
18.
Evaluate 
[image: image34.wmf]6
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 of 
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19.
A rectangle and a square are shown below.
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The area of the square is greater than the area of the rectangle.

By how much is the area of the square greater than the area of the rectangle?

20.
Express 
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21.
Simplify by cancelling factors:
(a)
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(b)
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22.
Find the gradient of the straight line joining the points A(–5, 2) and B(7, 10).
Give your answer as a fraction in its simplest form.

23.
Factorise:

(a)
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(b)
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(c)
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24.
Volume of a sphere:
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Volume of a cone:
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Volume of a cylinder:
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Calculate the volume of each shape using 
[image: image46.wmf]14
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25.
Multiply out the brackets and collect like terms.
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26.
Express as a single algebraic fraction in its simplest form:
(a)   
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27.
(a)
Simplify 
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(b)
Simplify 
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(c)
Hence simplify 
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28.
Simplify using the laws of indices:
(a)
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(b)
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(c)
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(e)
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(f)
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29.
Express 
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30.
Round the number 27 516 to:
(a)
1 significant figure
(b)
2 significant figures
(c)
3 significant figures

(d)
4 significant figures

31.
(a)
Factorise:
(i)
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(ii)
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Hence simplify 
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32.

(a) Find the gradient of the straight line drawn in the diagram.

(b) Hence write down the equation of the line using 
[image: image66.wmf]c
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33.
(a)
Factorise 
[image: image67.wmf]2
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(b)
Hence, or otherwise, evaluate 
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34.
Express 
[image: image69.wmf]x
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 as a single fraction in its simplest form.
35.
Do NOT use a calculator in this question.

The diagram shows a circle, centre C.






The circumference of the circle is 40·8 cm.

(a) Calculate the length of the minor arc AB.

(b) Calculate the length of the major arc AB.

36.
A right-angled triangle is shown opposite.

Using Pythagoras’ Theorem, find x.

Express your answer as a surd in its simplest form.

37.
Factorise:
(a)

[image: image70.wmf]2
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(b)
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(c)
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38.
Find, in its simplest form, 
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39.
Express 
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40.
A tin of tuna is in the shape of a cylinder.






The tin has diameter 10 cm and height 4 cm.

Calculate the volume of the tin.

Take 
[image: image76.wmf]p

 = 3·14 and do NOT use a calculator.


Volume of a cylinder:     
[image: image77.wmf]h
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41.
Factorise fully 
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42.
The function f is defined by  
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Evaluate:
(a)
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(b)
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43.
Solve the equation 
[image: image82.wmf]x

x

8

9

)

1

4

(

3

-

=

-

.
Give the solution as a fraction in its simplest form.

44.
A straight line passes through the points (0, 4) and (3, 10).
(a)
Find the gradient of the line.

(b)
Hence find the equation of the line.

45.
Express 
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46.
Evaluate, using 
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47.
Multiply out the brackets and collect like terms.
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48.
Express as a single fraction in its simplest form:
(a)
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(c)
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49.
(a)
Multiply out the brackets and simplify 
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(b)
Solve the inequality 
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50.
(a)
Factorise:
(i)
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(ii)
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Hence simplify 
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51.
Round the number 17·64829 to:
(a)
1 significant figure
(b)
2 significant figures
(c)
3 significant figures
(d)
4 significant figures

52.
Express 
[image: image97.wmf]7
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53.
Solve the inequality 
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54.
Solve the system of equations
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55.
Evaluate 
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[Hint: remember to use BODMAS]

56.
(a)
Brian, Molly and their four children visit Waterworld.


The total cost of their tickets is £56.



Let £a be the cost of an adult ticket and £c the cost of a child ticket.



Write down an equation in a and c to illustrate this information.

(b)
Sarah and her three children visit Waterworld.



The total cost of their tickets is £36.


Write down another equation in a and c to illustrate this information.

(c)
Find the cost of an adult ticket and the cost of a child ticket.
57.
You may use a calculator in this question.
A child’s toy is in the shape of a hemisphere with a cone on top, as shown in the diagram below.

                                      [image: image102.png]11 cm






The toy is 12 centimetres wide and the height of the cone is 11 centimetres.


Calculate the volume of the toy correct to 2 significant figures.

Volume of a sphere:
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Volume of a cone:
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58.
Change the subject of the formula 
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59.
Multiply out the brackets and simplify 
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60.
(a)
Express 
[image: image107.wmf]3
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 as a surd in its simplest form.
(a) Simplify 
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61.
Express 
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62.
(a)
Change the subject of the formula  
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(b) Change the subject of the formula  
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63.
(a)
Factorise:
(i)
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(ii)

[image: image113.wmf]9

2

-

x


(b)
Hence simplify 
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64.
(a)
Simplify 
[image: image115.wmf]2
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(b)
Solve the system of equations
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65.
The equation of a straight line is 
[image: image118.wmf].
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(a) Find the coordinates of the point on the line which has an x-coordinate of 6.

(b)
Find the coordinates of the point on the line which has a y-coordinate of 6.

66.
(a)
Factorise 
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(b)
Hence, or otherwise, evaluate
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67.
Express each surd in its simplest form:
(a)     
[image: image121.wmf]40

        (b)     
[image: image122.wmf]500

        (c)     
[image: image123.wmf]72


68.
The diagram below shows the graph of 
[image: image124.wmf]2
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                              [image: image125.png]




Find the value of a.

69.
You may use a calculator in ths question.

The diagram shows a circle with centre C and radius 7(5 cm.
[image: image126.png]



Calculate the length of minor arc AB.
70.
Work out 
[image: image127.wmf])
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 and write the answer in standard form (scientific notation). Do NOT use a calculator!

71.
Factorise each trinomial (quadratic):
(a)
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72.
Change the subject of the formula 
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73.
Solve the equation 
[image: image132.wmf]16
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74.
A parabola has equation 
[image: image133.wmf]5
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(a) Write down the coordinates of the turning point of the parabola.

(b) Find the coordinates of the point where the parabola crosses the y-axis.

[Hint: remember that a graph crosses the y-axis when 
[image: image134.wmf]0
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75.
Evaluate, giving each answer in its simplest form:

(a)
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(b)
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76.
Express 
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77.
(a)
Change the subject of the formula 
[image: image140.wmf]3
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(b)
Hence find x when 
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78.
In a set of counting rods used at a primary school, all rods of one colour are the same length.

(a)
When laid in line, 6 green rods and 4 purple rods have a total length of 62 cm.

Let x centimetres be the length of one green rod and y centimetres the length of one purple rod.
Write down an equation in x and y to illustrate this information.

(b)
When laid in line, 4 green rods and 5 purple rods have a total length of 53 cm.

Write down another equation in x and y to illustrate this information.

(c) How long would a line of 2 green rods and 3 purple rods be?

79.
(a)
Factorise 
[image: image143.wmf]10
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(b) Hence find the two roots (solutions) of the quadratic equation 
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80.
(a)
Simplify 
[image: image145.wmf]2
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(b)
Solve the inequality 
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81.
(a)
Calculate the discriminant of the quadratic equation 
[image: image147.wmf]0

5

4

2

2

=

+

+

x

x

.


(b)
Hence describe the nature of the roots of this quadratic equation.

82.
A mirror has length 8 cm and area 50 cm2.
A larger mirror is mathematically similar and has length 16 cm.

Calculate the area of the larger mirror.

83.
A straight line joins the points A(3, (4) and B(8, 6).
(a) Find the gradient of the line.
(b)
Hence find the equation of the line.

84.
You may use a calculator in this question.

The diagram below shows a circle with centre C and radius 7(3 cm.
Angle PCR
[image: image148.wmf]°
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[image: image149.png]73em




Calculate the area of the sector PCR.

85.
Multiply out the brackets and collect like terms.
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86.
(a)
Factorise 
[image: image151.wmf]40
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(b) Hence find the two roots of the quadratic equation 
[image: image152.wmf]0

40

6

2

=

-

+

x

x

.

87.
Volume of a sphere:
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Volume of a cone:
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Volume of a cylinder:
   
[image: image155.wmf]h
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Calculate the volume of each shape using 
[image: image156.wmf]14
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(b)

88.
Sketch the graph of 
[image: image157.wmf]°
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89.
In the diagram, PQ is a tangent to the circle with centre R.
PRT and QRS are straight lines and angle RPQ
[image: image159.wmf]°
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Calculate the size of angle STR.
90.
The diagram below shows the base of a compact disc stand which has the shape of part of a circle.
[image: image160.png]1em g
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· The centre of the circle is O.

· EF is a chord of the circle and EF = 18 cm.

· The radius, OF, of the circle is 15 cm.

Find the width of the stand.   [Hint: use Pythagoras to help]

91.
(a)
What is the period of the graph of 
[image: image161.wmf]°
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(b)
Sketch the graph of 
[image: image162.wmf]°
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92.
Use the converse of Pythagoras’ Theorem to prove

that this triangle is right-angled.

93.
A straight line cuts the x-axis at the point (9, 0) and the y-axis at the point (0, 18) as shown.




Find the equation of this line.
94.
Factorise 
[image: image164.wmf]2
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95.
A café sells coffee in regular cups and large cups.
The two cups are mathematically similar in shape.

The regular cup is 14 cm high and holds a volume of 160 millilitres of coffee.

The large cup is 21 cm high.

Calculate how many millilitres the large cup holds.

96.
Evaluate:
(a)
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(b)
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97.
Express 
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98.
Solve the equation
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99.
The equation of a straight line is 
[image: image171.wmf]18
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.
(c) Find the coordinates of the point where this line crosses the y-axis.

(b)
Find the coordinates of the point where this line crosses the x-axis.

100.
Euan plays in a snooker tournament which consists of 20 games.
He wins x games and loses y games.

(a)
Write down an equation in x and y to illustrate this information.

(b)
Euan is paid £5 for each game he wins and £2 for each game he loses.

He is paid a total of £79.

Write down another equation in x and y to illustrate this information.

(c)
How many games did Euan win and how many games did he lose?

101.
Use the quadratic formula to solve the equation 
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The roots of 
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102.
The roots of the quadratic equation 
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 are equal.

Use the discriminant to find the value of k.

103.
Multiply out 
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104.
Simplify using the laws of indices:


(a)
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(b)
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105.
Express as a single fraction in its simplest form:

(a)
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(b)
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(c)
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106.
A rectangle has length x metres and breadth 
[image: image182.wmf])
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The area of the rectangle is 24 m2.

(a) Show that x satisfies the quadratic equation 
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.

(b)
Solve the equation to find x.
107.
You may use a calculator in this question.

A newspaper report stated:


“Concorde has now flown 
[image: image184.wmf]7
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This is equivalent to 300 journeys from the earth to the moon.”

Calculate the distance from the earth to the moon.

Give your answer in scientific notation correct to 2 significant figures.

108.
The diagram shows a sector of a circle with centre C and radius 10(5 cm.
Angle ACB
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Calculate the length of arc AB.

109.
Factorise:
(a)
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(b)
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(c)
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110.
Find, giving each answer in its simplest form: 
(a)
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(b)
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(c)
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111.
Sketch each graph for 
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(b)
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112.
The alloy argolite is made by mixing 3 tonnes of tin and 5 tonnes of copper.
The cost of this alloy is £370.

(a)
Let £x be the cost of one tonne of tin and £y be the cost of one tonne of copper.

Write down an equation in x and y to illustrate this.

(b)
Another alloy, bargon, is made by mixing 5 tonnes of tin and 4 tonnes of copper.

The cost of this alloy is £400.

Write down a second equation in x and y.

(c)
The alloy chiprok is made by mixing 2 tonnes of tin and 3 tonnes of copper.

Find the cost of producing this alloy.

113.
Solve the equation
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114.
Calculate the area of triangle PQR below.




115.
(a)
Solve the inequality 
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(b)
Multiply out 
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116.
Use the sine rule to calculate x in this triangle.

117.
Use the sine rule to calculate the angle xo 

in this triangle.



118.
Express as a single algebraic fraction in its simplest form:

(a)     
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(b)     
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119.
(a)
Write the quadratic equation 
[image: image204.wmf]3
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(b)
Hence find the two roots of the equation.

120.
(a)
Simplify 
[image: image206.wmf]18
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(b)
Hence show that 
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121.
Use the quadratic formula to solve the equation 
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, giving the roots correct to one decimal place.

The roots of 
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122.
The roof of a bungalow is shown opposite.

The roof has one edge inclined at 
[image: image211.wmf]°
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 to the 

horizontal and the other edge inclined at 
[image: image212.wmf]°
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to the horizontal. 

The width of the roof is 12(8 metres.

Calculate the length of the longer sloping edge of the roof (x).

123.
A candle is in the shape of a cone with a circular base of diameter 14 cm.


The volume of the cone is 1000 cm3.


Calculate the height of the cone.


Volume of a cone:
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124.
The graph shown below is part of the parabola with equation 
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125.
(a)
Part of the graph of 
[image: image216.wmf]°
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Write down the values of a and b.

(b) Solve the equation
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126.
The diagram shows part of a golf course with flags

at A, B and C.

Calculate the distance BC.

Give your answer correct to 2 significant figures.
127.
Given the vectors u
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, find the vector 3u ( 2v in component form.
128.
Simplify 
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.   [Hint: factorise the numerator and denominator first]

129.
The vector u is given by u
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Find 
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, giving your answer as a surd in its simplest form.

130.
A straight line has equation 
[image: image225.wmf]12
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(a) Find the gradient of the line.

(b) Find the coordinates of the point where the line crosses the:

(i) x-axis


(ii)
y-axis

131.
(a)
Express 
[image: image226.wmf]x
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 as a single fraction in its simplest form.


(b)
Simplify 
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132.
(a)
Find the resultant vector 2p ( q when p
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(b)
Find the magnitude of the vector u
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133.
The value of an antique is £500.
The value of the antique is expected to appreciate by 16% per annum.

Find the value of the antique in 3 years time.

Give your answer to the nearest penny.

134.
Do NOT use a calculator in this question.

In triangle ABC


· AC = 4 cm

· BC = 10 cm

· angle BAC
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135.
The diagram shows part of the parabola with equation 
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(a) Write down the coordinates of the minimum turning point of the parabola.

(b) Write down the equation of the axis of symmetry of the parabola.

(c)
Find the coordinates of C, the point where the parabola intersects the y-axis.

136.
Do NOT use a calculator in this question.

The diagram shows a sector of a circle, centre C.

[image: image236.png]



The radius of the circle is 5 cm and angle ACB
[image: image237.wmf]°

=

72

.

Calculate the length of arc AB.

Take 
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137.
Use the quadratic formula to solve the equation 
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The roots of 
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138.
The vectors f and g are given by f
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Find the resultant vector f + g in component form and hence find 
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139.




A regular pentagon is drawn inside a circle with radius 10 cm.


Calculate the area of the regular pentagon.


Give your answer correct to 2 significant figures.


[Hint: split the pentagon into identical triangles]

140.
(a)
Show that 
[image: image245.wmf]3
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(b)
Evaluate 
[image: image246.wmf]3
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141.
A function is defined by 
[image: image247.wmf].
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(a) Find the value of 
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(b) Find the value of t for which 
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142.
Do NOT use a calculator in this question.

In triangle ABC


· AB = 4 units

· AC = 5 units

· BC = 6 units

Show that 
[image: image250.wmf]8
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143.
As the pendulum of a clock swings, its tip moves through an arc of a circle.

                                            [image: image251.png]50cm
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The length of the pendulum is 50 centimetres.


The length of the arc is 36∙7 centimetres.


Calculate 
[image: image252.wmf]°

x

, the angle through which the pendulum swings.

144.
The number of goals scored so far this season by each player in a squad of 13 football players is shown below.
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(a) Find the lower quartile (
[image: image253.wmf]1
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), median (
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).
(b)
Calculate the semi-interquartile range.   [semi-IQR
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145.
Do NOT use a calculator in this question.
32 000 tickets were sold for a football match.

This represents 80% of all the available tickets.

Calculate the total number of tickets that were available for this match.

146.
A sample of six boxes contains the following numbers of pins per box.
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39
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44

Calculate the mean and standard deviation for the above data.

Standard deviation:   
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, where n is the sample size.

147.

C is the centre of two concentric circles.


AB is a tangent to the smaller circle and a chord of the larger circle.


The radius of the smaller circle is 6 cm and the chord AB has length 16 cm.


Calculate the radius of the larger circle.   [Hint: use Pythagoras to help]

148.
(a)
Tom looked at the cost of 10 different flights to New York.



He calculated that the mean cost was £360 and the standard deviation was £74.



A tax of £12 is then added to each flight.



Write down the new mean and standard deviation.

(b)
A line of best fit on a scattergraph passes through the points (9, 21) and (15, 33).

(i) Find the equation of the straight line in terms of y and x.

(ii) Use this equation to estimate the value of y when 
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149.
(a)
Factorise 
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(b)
Hence find the two roots of the quadratic equation 
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(c)
The graph of 
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 is shown in the diagram.
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Find the coordinates of the turning point of the parabola.

150.
A van rental company purchases vans costing £16 000 each.

The value of a van depreciates by 30% in the first year and then by 15% in each of the following years.

A van is replaced at the end of the year in which its value falls below half its purchase price.

After how many years will the company replace a van?

Show your working.
151.
(a)
Maria has been asked to find the roots of the quadratic equation 
[image: image263.wmf]0
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Explain why this equation has no real roots.

(b) The quadratic equation 
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 has equal roots.

Find the value of p.

152.
The value of a boat decreased from £35 000 to £32 200 in one year.

(a) Calculate the percentage decrease.

(b) If the value of the boat continues to fall at this rate, calculate its value after a further 3 years.

Give your answer to the nearest hundred pounds.
153.
This year, Ben paid £260 a year for his car insurance.


This is an increase of 30% on last year’s payment.


How much did Ben pay last year?

154.
(a)
Factorise
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(b)
Solve the inequality
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155.
Do NOT use a calculator in this question.

Find the standard deviation of the numbers 1, 2, 2, 2, 8.


Give your answer as a surd in its simplest form.


Standard deviation:   
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156.
At a carnival the height, h metres, of a carriage of the big wheel above the ground after turning for t seconds is given by the formula 


[image: image268.wmf]°
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(a) Calculate the height of the carriage above the ground after 10 seconds.

(b) Find the two times during the first turn of the wheel when the carriage is 

12∙5 metres above the ground.

157.
The quadratic equation 
[image: image269.wmf]0
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 has no real roots.


Use the discriminant to find the range of values of p.

158.
A rectangle measures 8 cm by 6 cm.


Both the length and breadth of the rectangle are increased by x cm. 

(a) Show that the area of the new rectangle, A cm2, is given by
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(b) If the area of the new rectangle is 120 cm2, show that 
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(c) Solve the equation in (b) to find x.

159.
Shampoo is available in travel size and salon size bottles.


The bottles are mathematically similar.

                      [image: image272.png]salon
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The travel size bottle contains 200 millilitres of shampoo and is 12 centimetres in height.


The salon size bottle contains 1600 millilitres of shampoo.


Calculate the height of the salon size bottle.

160.
A paperweight, in the shape of a hemisphere, is filled with sand.

                                              [image: image273.png]




The volume of sand in the paperweight is 100 cm3.


Calculate the radius of the hemisphere.


Volume of a sphere:
   
[image: image274.wmf]3

3

4

r

V

p

=


x





    3





      6 











square








rectangle





 (x + 5) cm





    (x + 3) cm





        (x + 4) cm





     6 cm





    10 cm





 20 cm





     8 cm





A





B





2





(12, 6)





 O





  y





 x





A





 





   � EMBED Equation.3  ���





C





  B





8





    x





      6 





     4 cm





    10 cm





     20 cm





    24 cm





 10 cm





     8 cm





   P





   Q





   R





   S





   T





   40o





  4(5 cm





     6 cm





  7(5 cm





 y





18





O





x





9





  P





    110o





    19 cm





 21 cm





    R





       Q





       x





       30o





   12 cm





     50o





       A





    C





     B





  10 cm





      16 cm





          xo





 35o





        24o





    12(8 m





   42o





    x





By factorising � EMBED Equation.3  ���, find the two roots of the equation � EMBED Equation.3  ���.





(b)	Hence find the coordinates of the turning point of the parabola.
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