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Percentages 

1. Finding a percentage of an amount  

50% - divide by 2  

10% - divide by 10 

  5% - find 10% and divide by 2 

  1% - divide by 100 

Example: Non calculator  

Find 35% of 650 

 10% = 65 

 30% = 65 x 3 = 195  

  5% = 65 ÷ 2 = 32.5  

35% = 195 + 32.5 = 227.5 

 

2. Percentage increase/decrease 

     Use the multiplier start with 100% ± ____ = ___ % ÷ 100 = multiplier 

Example 

A car increases in value by 12% from £135. What is its new price? 

    100% + 12% = 112% ÷ 100 = 1.12 (this is the multiplier)  

       1.12 x 135 =  151.2— £151.20 

 

3. Percentage Change  

% change = difference  x 100  

       original  

Example  

There were 160 smarties in a tube yesterday but now there are 116. 

What is the percentage change? 

     160—116   x 100 =  27.5%  

         160 

Example: Calculator  

Find 35% of 650 

 35  x 650   

100 

35 ÷ 100 x 650  = 227.5  

Percentages 

4. Reverse percentages  

     This involves working backwards to find the original amount. First find   

      1% then 100%  

Example 

A coat from Topshop costs £45 in the sale after a 35% discount. What 

was the original price?  

 

 

 

 

 

5. Compound Interest / Repeated percentage change  

    Compound interest is the addition of interest to the original amount   

    over a period of time  

       Future value = Present value x (multiplier) n ,  

                 where n= number of years  

  Example 

I invest £500 at an annual interest rate of 1.2%. How much will I have in 

total at the end of 4 years? 

 Future value = 500 x (1.012)4 = £524.44 

65% £45 

1% 0.6923 

100% £69.23 
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Reverse percentages exam question 

 

A garage sells cars. It offers a discount of 20% off the normal price for 

cash. Dave pays £5200 cash for the car. How much would the car cost 

without the discount? 

Compound Interest and deprecation / Growth and decay exam question 

I have a bank account that accrues 1% compound interest each year. I 

invest £3000 for 10 years. How much do I have at the end of the 10 year 

period? 

 

 

 

 

 

 

 

 

A newly born octopus weighs 180g. The octopus gains weight at a rate of 

27% each day. How much does the octopus weigh after 2 weeks? 
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Recurring Decimals 

1. Let x be the number 

2. Multiply by 10, 100 or 1000 (depending on how many digits recur 

3. Subtract the two equations  

4. Remember to simplify the fraction if asked to 

Example 

Change 0.1212… into a fraction.  

        x = 0.121212…. 

 100x =12.1212… 

   100x =12.1212… 

-         x = 0.12121 

      99x = 12 

          x = 12 =  4 

                99    33 

Change 0.43535… into a fraction 

         x = 0.43535… 

    10x = 4.3535... 

  100x = 43.5353… 

1000x = 435.3535.. 

  1000x = 435.3535… 

-     10x =      4.3535... 

    990x = 431 

           x = 431 

                 990 

Reoccurring decimals exam question 
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Sequences   

 

Linear sequences: a number pattern which increases or decreases by  

                                  the same amount each time.   

Examples 

A. Write the next two terms of this sequence 4, 7, 10, 13… 

        The sequence is adding 3 each time, so the next two terms would be  

        16,19. 

B. Find the nth term rule of the sequence  

        Use DINO. DINO stands for  

 Difference   

 In front of  

 N  

 0th term  , So the difference is 3, which we write in front of n to get  

                               3n, then the 0th term is the number before the first  

                               number in the sequence 

               _?_ , 4, 7, 10, 13, ….  ...so the 0th term is 1 

       Nth term rule = 3n + 1 

C. Is the number 321 in the sequence?  

       To see whether a number is in the sequence, make your nth term rule  

       equal to 321 and solve. 

            3n + 1 = 321 

                (-1)     (-1) 

                 3n   = 322 

                    n  =  107. 333…. , as n is not a whole number the number 321   

                                                    cannot be in the sequence 

        If n is a whole number then that means it is in the sequence.  

Sequences Exam Questions  

1. There is a parent made of sticks  

 

 

 

a. Draw pattern 4. 

b. How many sticks will be in pattern 10. 

 

c. Which number pattern will have 40 sticks. 

 

 

2. The first 5 terms of a number sequence are:  

  7 10 13 16 19 

a. Find the 10th number in the sequence. 

 

b. Write an expression, in terms of n, for the nth term of this number se-

quence, 

 

 

3. A number sequence has the rule 6n+3. What are the first 5 terms of 

this sequence.  
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Sequences   

Quadratic sequences:  sequences when  the differences between the 

terms increase or decrease at a constant rate 

 

 

 

The nth term rule of a quadratic sequence is given in the form of:                  

an2 + bn + c. 

Example 

   2, 6, 12, 20, 30, 42…. 

Step 1  

a  is found by halving the second difference.  So in the example above the 

second difference is 2, half is 1. So we have 1n2 

Step 2  

Write the sequence of n2  

   1, 4, 9, 16, 25, 36…. 

Step 3  

Subtract these numbers from the original sequence 

     2, 6, 12, 20, 30, 42 

 -   1, 4, 9, 16, 25, 36   

      1, 2, 3, 4, 5, 6  

Step 4   

Find the nth term rule of this linear sequence 

   1, 2, 3, 4, 5, 6…     1n +0 

Step 5  

Putting everything together, we get: n2 + n   

Remember to 

check your 

nth term rule 

by  

substituting!!    

Quadratic Sequence  exam question 

 

Work out the formula of the following sequence: 

  5 11 19 29 
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Factorising  

Factorising is the opposite of expanding brackets. To factorise we need to 

remember to take the highest common factor out.  

Example 

Factorise fully  16p2q— 40pq3 

When factorising look at the numbers first, find the biggest number that 

goes into 16 and 40.  

Then look at the letters that appear in both and take out the largest 

amount of each letter.  

 

 

So the biggest number that goes into 16 and 40 is 8. We can take out one 

p and one q only.  So we get  8pq(2p—5q2)       

Factorising quadratics  

A quadratic is off the form ax2 + bx + c.. When it comes to factorising a 

quadratic we start off with double brackets (          )(         ). 

We start off by looking for two numbers that multiply to give you c and 

add to give you b.  

Example  

A. Factorise x2 + 8x + 7.  

  So we need to find two numbers that multiply to give you 7 but add to 

give you 8. We know this is 7 and 1, as 7 x 1 = 7 and 7 + 1 = 8.  

   (x  + 7)( x + 1)  

 

 

16 p p q 40 p q q q  

Factorising continued 

B. Factorise x2 - 5x - 6 

    Two numbers that multiply to give you –6 but add to give you –5.  

When questions involve negative numbers it is better to write down the 

factor pairs.  

 -3   2 

 -2   3 

 -1   6   , once we’ve written the factor pairs  down add them to 

 -6    1         find which pair adds to give you –5.  

 

 -3 + 2 = -1  -1 + 6  = 5 

 -2 + 3 = 1   -6 + 1 = -5   , (x—6)(x + 1)  

 

C. Factorise 2x2 - x - 1 

This question involves a number in front of the x2. which makes it slightly 

different when it comes to factorising  

Step 1: Multiply the number in front of x2 by the ‘c’ (remember ax2+bx+c)  

                     2 x –1 = -2  

Step 2: We need to find two numbers that multiply to give you –2 (from  

              step 1) and add to give you –1 ( the number in front of x) 

                   -2 and 1, as –2 x 1 =-2 and –2 + 1 =-1 

Step 3: Write the ‘+bx’ part using the numbers found in step 2 

                    2x2 - 2x + 1x - 1 

Step 4: Factorise each part      

                   2x2 - 2x + 1x - 1 

                 2x(x - 1) + 1(x - 1)                 both brackets should be the same 

Step 5: The outside parts become your first bracket (2x + 1), and the part 

in the brackets becomes your other bracket (x - 1). Putting them together 

to give you  (2x + 1)(x - 1) 
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Factorising Exam Questions 

1. 5x+25 

2. 20n²+4n 

3. w²y+wy² 

4. 8ap+12cp-4p² 

 

Factorising Quadratics Exam Questions 

1. x²+x-6 

 

 

2. x²+9x+20 

 

 

3. x²-36 

 

 

 

4.  y²-49 

Factorising Quadratics Exam Questions Continued  

1. 2w²-9w+4 

 

 

 

2. 2x²+5x+2 

 

 

 

 

3. 2y²+7y-15 

 

 

 

 

 

4.  3y²+10y-8 
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Solving quadratics: By factorising    

We can use our knowledge of factorising to solve quadratics. To solve a 

quadratic by factorising it must be in the form of ax2 + bx + c =0   

Example 

A. Solve x2 + 8x + 7 = 0.  

     We first start by factorising (x + 1)(x + 7)  =0  

     Now to get an answer of 0, one of our brackets must equal 0.  

     So….  x + 1 = 0       x + 7 = 0 

                  (-1)  (-1)        (-7)   (-7) 

                      x = -1            x = -7 

B. Solve 2x2 - x - 1 =0  

   Factorise to get (2x + 1)(x—1) =0  

           2x + 1 = 0           x - 1 = 0  

                    x = -0.5              x = 1 

Factorising: Difference of two squares   

Difference means to subtract, and squares means square numbers.   

Difference of two squares is off the form a2-b2. This factorises to give       

(a—b)(a + b).  

Examples 

a. x2 - 16 , notice we have two squares that are being subtracted.  

  ..this factorises to give (x + 4)(x - 4) 

b. x2– 81 = (x + 9)(x - 9) 

c. 4x2 -- 9 , notice with this example the 4 and 9 are square numbers, this 

factorises to give (2x + 3)(2x - 3) 

d. 2x2—8, even though the 2 and 8 are NOT square numbers, this is an 

example of difference of two squares in disguise!  

    2x2—8 = 2(x2 - 4) = 2(x + 4)(x - 4) 

Solving Quadratics by factorising exam questions 

Factorise x²+4x-12 

 

 

 

 

Hence,  or otherwise solve the question x²+4x-12=0 

                            

Factorising the difference of two squares exam questions 

Solve 2x²+3x-7=0 
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Solving Quadratics Using the Formula Exam Question 

 

 

                            

Solve 2x²+3x-7=0 

Solving quadratics: Using the formulae   

Sometimes we may have a quadratic that does NOT FACTORISE. In this 

case we need to use the quadratic formula. (Please note this is not given 

in the exam, therefore you need to remember it) 

     

 

Example 

   2x2 –9x +2 = 0  

First start by identifying your a, b and c. Remember quadratics are of the 

form ax2 + bx + c =0.  

   a = 2,  b = -9  and c = 2. Substitute these numbers into the formula.    

Remember this is more likely to be on a calculator paper therefore it is 

important to show all your working.  

                                                               , remember when squaring a negative 

                          number you need to make sure you 

        use brackets  

Type this into a calculator, once with a plus sign and again with the      

negative sign.  

To get  x = 4.27 and x = 0.23 , to 2 decimal places. 

Sometimes we may have to rearrange the equation to get it into the form 

of ax2 + bx + c  = 0.  

 Example 

Solve 4x(2x + 1) - x(x + 3) = 1 

              8x2 + 4x - x2 + 3x = 1 

                       7x2 + 7x –1 = 0 

  a = 7 , b = 7 , c = -1                                                          ,  

    x = -1.13 and x= 0.13  
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Algebraic fractions  

Example 

Simplify    x2 + 5x   . 

              x2 + 7x + 10    

Start by factorising both top and bottom  

     x2 + 5x   .     =      x(x + 5)    .     =     x   .      

  x2 + 7x + 10        (x + 5)(x + 2)         x + 2 

 

Example 

Simplify 3x + 6   ÷   2x2 + 9x + 10 

                 x - 4               x2 - 4x 

 

When dividing fractions remember to keep the first one the same, flip the 

second fraction and turn the divide into a times.  

 3x + 6   x        x2 - 4x      .  =  3( x+2)   x        x(x - 4)       . =     3x(x + 2)(x - 4)    .  

   x - 4         2x2 + 9x + 10         x - 4        (2x + 5)(x + 2)       (x - 4)(2x + 5)(x + 2) 

 =   3x  .   

   2x + 5  

 

Example 

   8    . +    6    . =  2     

3x - 2     x + 1  

 

8(x + 1)  +  6(3x - 2)  = 8x + 8 + 18x -12  =        26x - 4      . = 2 

    (3x - 2)(x + 1)             (3x - 2)(x + 1)          (3x - 2)(x + 1)                         

 

Cross multiply  to get the numerators 

Multiply the denominators to get the new 

denominator  

          26x - 4 = 2(3x - 2)(x + 1)  

          26x - 4 = 2(3x2 + 3x - 2x - 2) 

      6x2 + 24x = 0 

        6x(x - 4) = 0 

   6x = 0      x - 4 = 0 

     x = 0            x = 4 
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Angles in Parallel lines  

 Parallel lines are lines that never meet.   

 If we draw a line through two parallel 

 lines we form 8 angles.   

 

 

 

 

 

 

 

 

 

 

 

Example 

Find angles x and y.  

       There are several methods to 

       finding x.  

       We can use vertically opposite  

       angles to show that < BED = 47o  

       Then co-interior angles which  

       add to 1800. 180 - 47 = 1130   

Another method is using corresponding angles, we know < CPG = 470. 

Therefore as angles on a straight line add to 1800, 180 - 47 = 1130 

ALTERNATE  

ANGLES ARE EQUAL 
CORRESPONDING  

ANGLES ARE EQUAL  

CO-INTERIOR ANGLES ADD TO 180 

n 

When answering questions on angles, think about what rules you see, (i.e 

do you see angles on a straight line? what kind of triangle is drawn? Etc.)  

Label any angles you can on the diagram, and remember to give reasons 

for every step of your working.  

Example 

Calculate the size of angle x. You must give reasons for your answer.  

    

 

 

 

 

< ABD = 180 - (120 + 38) = 220 , angles in a triangle add to 1800 

< DEC = 180 - 41 = 1390 , angles on a straight line add to 1800  

< ABD = < BDC , so < BDC = 220 , as alternate angles are equal  

 x = 180 - (139 + 22) = 190 , angles in a triangle add to 1800 .  

Angles in a polygon  

A polygon is a 2D shape formed with straight lines. A regular polygon is a 

shape with equal sides and equal angles.  

    Exterior angle: is the outside angle formed              

          between a side of the shape and a line extended 

    from the next side 

         Sum of exterior angles = 3600  

         One exterior angle = 3600   

   

      ,where n is the number is sides  
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n 

 

 Interior angle: is an angle inside a shape  

 

 

We can split a quadrilateral (4 sided shape)  

into two triangles. We know angles in a  

triangle add  to 1800. We have two  

triangles , 2 x 1800  = 3600  

 

If we take a 5 sided shape (pentagon), split it  

into triangles. We have three triangles,  

so 3 x 180 = 5400   

 

We notice a pattern where the number of triangle is 2 less than the    

number of sides. Then we multiply that number by 1800.  

     Sum of Interior angles = (n - 2) x 1800  

 

      One Interior angle =  (n - 2) x 1800    

 

 

 We can also see that an Interior angle and 

 an exterior angle lie on a straight line. 

 Interior angle + Exterior angle = 1800 

 

1800 

1800 

1800 

1800 

1800 

n 

6 8 

the smallest angle 

is 740.    

Example 

The diagram shows a regular hexagon and a regular octagon. Calculate 

the size of the angle marked x.  

 

          Using (n - 2) x 180     we can find the interior      

                                             angle of both shapes  

 

Hexagon: (6 - 2) x 180  = 1200 Octagon:(8 - 2) x 180 = 1350 

 

 Angles around a point add to 3600.   

     360 - (120 + 135) = 1050   

 

Example 

Find the smallest angle.  

   First we need to find what all the angles add up to     

   in a 5 sided shape.  

      (5 - 2) x 180 = 5400  

   Next we form an equation.  

 

(x - 5) + (x - 6) + (2x - 7) + (x) + (2x - 2) = 5400  

                                                       7x - 20 = 5400  

      7x = 5600 

        x = 800 

Then substitute x = 800 into each expression to find each individual angle.  

  x - 5 = 80 - 5 = 750          x = 800 

  x - 6 = 80 - 6 = 740  2x - 2 = 2 x 80 - 2 = 1580  



15 

Angles in Parallel lines Exam Questions 

Find the values of x and y. Give reasons for your answer.  

 

 

 

 

 

 

 

Find the values for x and y give reasons for your answer. 

 

 

 

 

 

Find the value for y give reasons for your answer. 

Angles in Polygons Exam Questions 

Calculate angle y. 

 

 

 

 

 

Three identical regular pentagons are joined like the diagram bellow. What 

is the value of y. 

 

 

 

 

 

 

 

Bellow is a regular hexagon. Calculate angle x. 
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Bearings  

Bearings are used to show direction. There are three rules to remember 

when answering questions on bearings:  

- Always start measuring from North 

- You measure clockwise 

- Give the bearing in 3 figures  

Example 

Work out the bearing of B from A.  

 

 

 

 

 

 

 

Example  

Work out the bearing of B from A.  

We start at A, we measure from the north 

line clockwise till we get to B. 

    1800 + 400 = 2200   

We start at A, we measure from the north 

line clockwise till we get to B. 

    3600 - 300 = 3300 

Bearings Exam Questions 

Bellow is a diagram that shows the position of two houses A and B on a 

map. 

 

 

 

 

 

 

 

 

 

 

 

 

A. measure the bearing of B from A 

B. Another house C is on a bearing of 190° from B. On the map C is 3cm’s 

from B. Mark the position of c with a cross and label it C.. 
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Constructions  

Constructing a triangle when given 1 side and 2 angles  

Example 

To construct a triangle of side, 9 cm with angles of 35o and  65o. 

1. Draw a straight line 9 cm long. 

2. Use a protractor to draw angles of 35o and 65o on either end of line 

3. Draw straight lines from A and B to point of intersection to form the 

triangle. 

To construct a triangle, given 2 sides and an angle. 

Example  

To construct a triangle of sides, 9 cm and 7cm with an angle of 40o 

1. Draw a straight line 9 cm long 

2. Use a protractor to draw an angle of 40o on either end of line. 

3. Mark off a length of 7 cm. 

To Construct a triangle, given 3 sides 

Example   

To construct a triangle of sides 7 cm, 9 cm and 4 cm 

1. Using the longest side as the base, draw a straight line 9 cm long 

2. Set compass to 7 cm, place at A and draw an arc 

3. Set compass to 4 cm, place at B and draw an arc to intersect the first 

one. 

4. Draw straight lines from A and B to point of intersection. 

 

To Construct the Perpendicular Bisector of a line 

1. Place compass at A, set over halfway and draw 2 arcs. 

2. Place compass at B, with same distance set and draw 2 arcs to intersect 

first two. 

3. Draw the perpendicular bisector through the points of intersection. 

 

 

 

 

 

 

 

To Construct the Angle Bisector of a given angle. 

1. Place compass at A, and draw an arc crossing AB and AC. 

2. Place compass at  intersections and (with the same distance set) draw 2 

arcs that intersect. 

3. Draw the angle bisector from A through the point of intersection. 

A B

B

A C
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A B

P

D C

To Construct an angle of 60o. 

1. Draw base line AB of any length. 

2. Place compass at A, set to distance AB and draw arc. 

3. Place compass at B, with same distance set and draw an arc to intersect 

first one. 

4. Draw straight line from A through point of intersection.  Angle BAC =  

60o 

 

 

 

 

 

 

 

To construct the perpendicular to a given line from a given point, not on 

the line. 

1. With centre P, draw an arc of a circle that intersects AB at 2 points. 

2. With centre C and compass set over ½ distance CD draw arc below AB 

3. With centre D and same distance set, draw an arc to intersect the      

previous one. 

4. The line through P and the intersecting arcs is perpendicular to AB. 

A B

C

Loci  

Loci require you to complete a range of constructions that meet a given 

set of criteria.  

Loci Exam Questions 
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Circles 

You need to be familiar with the parts of a circle.  

 

           

  

 

 

 

 

 

          Area of a circle = πr2               Circumference of a circle = πd 

d 

Example 

A circle has a radius of 6.1 cm. Work out the circumference of the circle. 

Give your answer correct to 3 significant figures.   

When it comes with calculating the area or circumference of a circle start 

with the following. 

 

 

r = 6.1 cm  

d = 12.2 cm 

C =  πd = π x 12.2 = 38.3 cm  

 

Example 

Work out the perimeter of the tile. Give your answer correct to 2 d.p.  

First we need to find the circumference.  

 r = 4 cm  

 d = 8 cm  

 c = πd = π x 8 =25.133 cm 

 

As it’s a semi circle we need to half the circumference:  

    25.133 ÷ 2 = 12.566  

As we want the perimeter we need to add the 8cm to get the total length 

all around the shape.  

     12.566 + 8 = 20.57cm 
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Circles—Exam Questions  

1. a) A mirror has a dimeter of 1.3 meters. What is the circumference of 

the mirror? 

 

 

 b) What is the area of the mirror? 

 

 

2. Work out the area and perimeter of the quarter circle below. 

 

 

 

 

 

3. A wheel has a diameter of 30cm. It travels a distance of 60 meters. How 

many revolutions of the wheel is this? 

Circles—Exam Questions  

Georgina has  1 meter  of ribbon. She wants to rap this round a tree trunk 

with a diameter of 32 centimetres. How many times can she rap the rib-

bon around the tree? 

 

 

 

6. The diagram bellow shows a round photo frame. Calculate the area  of 

the frame. 

 

 

 

 

 

 

7. A goat  is in a  square field with which is 12m long. He is tied to the 

middle of one of the fences in a rope that is 5meters long. What percent-

age of the field can he reach?
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Compound Measure 

     D= distance     S= speed          T= time  

 

   M= mass             D= density        V= volume  

 

Remember when calculating compound measures, make sure units are 

consistent and appropriate.  

Example 

A plane flies 1400 kilometres in 2 hours 20 minutes. Calculate the aver-

age speed, in km/h of the plane.  

Speed = Distance    , Time = 2 hours 20minutes =       20   

                  Time         60 

Speed = 1440 ÷               = 617.1 km/h            

Compound Measure exam questions 

 

Stuart drives 180km in 2 hours 15 minutes. Calculate his average speed. 
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Congruent triangles  

Congruent triangles are triangles that are exactly the same, they have the 

same angles and the same sides.  

Triangles are congruent if they satisfy the following conditions: 

When proving triangles are congruent, follow the following steps: 

STEP 1: Choose your appropriate proof (SAS, SSS etc.) 

STEP 2: Justify each of the three letters 

STEP 3: Conclusion, stating the proof you used   

Example 

ABCD is a parallelogram. Prove that triangles ABC and ACD are congruent  

Therefore triangles ABC and ACD are congruent 

by SAS.  

S: AD = BC, as opposite sides 

of a parallelogram are equal 

A: < ADC = < ABC, as opposite 

angles of a parallelogram are 

equal  

S: AB = DC as opposite sides 

of a parallelogram are equal  

Congruence exam questions 
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8 cm    ? 12 cm  

26 cm  

Similar shapes  

Similar shapes are shapes where the angles are the same but the lengths 

may have increased by a scale factor (i.e. got 2 times bigger)  

Example 

The two triangles ABC and PQR are mathematically similar. Calculate the 

length of PR and BC   

 

 

 

 

 

 

 

STEP 1: We first need to find the scale factor 

       x                 =    

 

      So to find the ‘?’ , we divide by 8. Which gives us 1.5, so our scale 

      factor is 1.5 i.e. the shape is getting 1.5 times bigger.  

STEP 3: Using the scale factor we find our missing lengths       

      PR:  

 

 

      BC:   

 

      

                       

1.5  x = 39 cm 

45 cm ÷   1.5  = 30 cm 

Example 

Calculate the length of CE and calculate the length of BC.  

      

 

 

 

 

 

 

So our scale factor is 1.5.  

   CE: 8 x 1.5 = 12 cm 

   BC: 13.5 ÷ 1.5 = 9 cm 

Be aware that sometimes similar shapes may be drawn one inside the 

other. In this case, its also best to draw the two TRIANGLES out separately 

E.g.  

 

                       

  

 

                   

Here we need to identify the two     

different triangles, it helps to draw them 

both out separately, and label the       

relevant sides.  

9 cm  

6 cm  

8 cm  
13.5 cm  

6 cm x    ?? =  9 cm 
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Similarity exam questions 

Here are 2 similar shapes. Calculate x and y. 

 

 

 

 

 

 

 

 

 

Calculate the lengths of AB and ED 
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Powers & Roots  

If we square a number we multiply it by itself. 

Example 

32 = 3 x 3 = 9 

Square root means to  work backwards to find what number times itself 

gives you the original number 

 Example 

   = __ x ___ = 16 . What number multiplied by itself to give you 16.  

    = 4  

Powers & Roots  Exam Questions 

1. write 3x3x3x3x3 in index form. 

 

2. xʳ5x7=280. What is the value of r? 

 

3. Evaluate 

 

 

4. Express                       as a power of 2.          

Indices  

Index Laws 

am x an = am+n               am ÷ an = am-n               (am)n = am x n 
 

 

Examples 

 a. 3p4 x 5p2 = 15p8     

b. (4d3)2 = 4d3 x 4d3 = 16d6                 

Indices  Exam Questions 
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Standard Form  

Standard form is a way of writing very large or very small numbers. 

Standard form has two parts, the first part is a number between 1 and 

9.99… and the second part is a power of 10 (positive or negative) 

Example 

a. Write 60000 in standard form.                

         6 x 104 

b. Write 0.00000313 in standard form      

         3.13 x 10—6  

c. The number p written in standard form is 8 x 105. The number q 

written in standard form is 5 x 10-2. Calculate  p x q.  

(8 x 105) x (5 x 10-2)= (8 x 5)x 105+-2 = 40 x 103 = 4 x 104 

Standard Form Exam Question 

 

Standard Form Exam Question 
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Surds  

A surd is simply a number that cannot be square rooted to give a whole 

number.  

 

1. Simplifying surds 

Example  

Simplify   

- Find two numbers that multiply to give you 54, where one is a prime  

   number 

  

2. Rationalising surds: getting rid of the surd in the denominator 

Example  

 

 

3. Multiplying surds  

       

4. Expanding brackets involving surds 

Remember when multiplying out brackets involving surds use grid     

method!  

 

 

 =  

 

 

 

x     +6 

   

-1   -6  

   

Surds Exam Question 
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Changing the subject of a formula/ Rearranging formulae  

When changing the subject of a formula, remember the rules of solving 

equations. The aim is to get the letter  

Example 

 Make x the subject 3xy + 2 = t  

3xy + 2 = t  

       (-2)  (-2) 

      3xy = t—2  

     (÷3y)  (÷3y) 

           x =  t -2  

                   3y   

Example 

Make x the subject of the formula  

 

       x—4t  = h2  

         (+4t)  (+4t) 

               x  = h2 + 4t  

 

More harder example: This question becomes difficult due to two x’s.  

Make x the subject of the formula 4x—d = ty + rx 

4x—d = ty + rx  

     (+d)      (+d) 

       4x = ty + rx + d 

     (-rx)   (-rx) 

4x—rx = ty + d 

x(4—r)= ty + d         x = ty + d 

    4—r  

Start by getting rid of the + 2 

To get the x on its own we need to get rid 

of the 3 and y. We can divide both sides by 

3y together 

To get x on its own, get rid of the 

square root to begin with by doing 

the opposite which is squaring  

1. Begin by getting terms with x’s in on 

one side and anything else on the other 

side 

2. Factorise to get x on its own   

Changing the subject of a formula/ Rearranging formulae  Exam Ques-

tions 

Make r the subject of the formula                     where r is positive.  
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Inequalities  

> greater than    > greater than or equal to 

< less than    < less than or equal to 

 

a. Writing all the possible integers in between inequalities  

      -1 < n < 4,      n = -1, 0, 1, 2, 3.       Remember we don’t include the 4,  

                                       because its numbers that are less than 4 but NOT 4!  

b. Showing inequalities on a number line  

        n < 3        Remember if the sign is <    

                                                                                   or >  then the circle is     

        coloured in.  

       n > -1       If the sign is > or < then the  

                                                                                   circle remains open. 

 

c. Solving Inequalities 

     Solving inequalities is just like solving equations.   

      4x + 2 > 1 ,       

          (-2)   (-2)  

            4x > -1 

           (÷4)   (÷4)  

              x > - 0.25   

 When solving inequalities, if you have to divide by a negative number  

 you flip the sign.  

       -4x  <  12 

   (÷ -4)     (÷ -4) 

           x >  -3   

Inequalities Exam Questions 

Give all the integer vales that satisfy the inequality 

4<X<10 

 

 

Write down the inequality shown on the number line. 
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Simultaneous Equations  

Solving simultaneous equations is about solving two equations together 

to find the value of two unknown letters. There are two methods when it 

comes to solving simultaneous equations, elimination and substitution.  

Example: by elimination  

The method of elimination involves getting rid of one of the letters.  

Solve  these simultaneous equations to find the value of x and y.  

  2x + 3y = 17 

   5x - 2y = -5 

  STEP 1: Make the POSITIVE LETTER the same  

      Note the y is negative in the second equation therefore we will make 

the x’s the same in both equation s. We do this by multiplying the first 

equation by 5 and the second equation by 2. (This will make both  x’s the 

same). Remember to multiply everything by 5 and everything by 2.  

 

 

 

- 

     2x + 3y = 17     (x 5)  

      5x - 2y = -5      (x 2) 

    10x + 15y = 85 

    10x  - 4y   = -10 

 

STEP 2: We then subtract the two equations, remember to write the    

subtract sign 

     10x + 15y = 85 

     10x  - 4y   = -10 

        0  + 19y = 95  

 

STEP 3: Solve to find y  

       0  + 19y = 95  

            (÷19)  (÷19)    

                  y = 5 

STEP 4: Substitute your value of y = 5 into one of the equations to find x 

       2x + 3y = 17  , when y =5  

   2x + 3 x 5 = 17 

       2x + 15 = 17  

            (-15)  (-15) 

               2x = 2 

                 x = 1 

   Be careful of the negative 

signs! Write out: 

     15y - - 4y  = 19y 

       85 - - 10  = 95      

  When you’ve found your two 

values make sure you substitute 

the values back into the second 

equation to check!  

          5x - 2y = -5  

5 x 1  - 2 x 5 = -5 

            5 - 10 = -5  
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Example: by substitution   

This method involves rearranging one of the equations to make x or y the 

subject.  

Solve by substitution  

         x + y = - 7 

     2x - 4y = 64  

STEP 1: Rearrange the top equation to get x on its own. (We could rear-

range to get y on its own, however as the y in the second equation is neg-

ative it might make things more complicated!) 

       x + y = -7  

        (-y)    (-y) 

           x  = - 7 - y  

STEP 2: Substitute the rearranged equation into the second equation to  

find y  

          2x - 4y = 64 

2(-7 - y) - 4y = 64  

-14 - 2y - 4y = 64 

        -14 - 6y = 64  

      (+14)         (+14) 

               -6y =  78  

            ( ÷-6)  ( ÷-6) 

                   y =  - 13  

STEP 3: Substitute your value of y into the top equation to find x 

         x + y = -7  

       x - 13 = -7  

         (+13)  (+13) 

              x = 6    

Solving Simultaneous Equations Exam Questions 

3x+2y=4 

4x+5y=17 
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Pythagoras  

Pythagoras theorem is a theorem we use to find the length of a missing 

side of a right angled triangle.  

  The formula :   a2  + b2  = c2  , c is the longest side of the triangle and a, b 

       are the other two sides.  

     

 

 

 

Example (long side)  

 Start with the formulae: a2  + b2  = c2   

Substitute the two given sides into the formulae, it does not matter which 

one you’re a is and which one your b is. 

 

 

 

 

Example (short side) 

To find the shortest side we subtract.   

 

            

   

Longest side is called the  

hypotenuse. The hypotenuse is     

always opposite the right angle.  

  62 + 82 = x2 

36 + 64 = x2  

       100 = x2 

            x = √100 

            x = 10 

  122 + y2 = 132 

144 + y2  = 169 

          y2  = 169 - 144 

          y2  = 25 

            y = 5 

Pythagoras exam  questions 
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Trigonometry 

We can use trigonometry to find missing sides and angles in a triangle. If 

the triangle is a right angled triangle we use SOHCAHTOA.  

 

STEP 1: Labelling your triangle  

 

 

 

 

STEP 2: Getting rid of the irrelevant side, the one which you don’t want to 

find and the one where there is no information for.  

STEP 3: Identifying which one of SOH CAH TOA we are going to use, and 

drawing the triangle 

 

 

 

 

STEP 4: Using the triangle to find the missing side or angle.  

 

A 

H 

O 

Example (finding missing side)  

Work out the length of BC.  

 

 

 

Example (finding missing angle)  

Find the size of the missing angle x0.  

 

STEP 1: Label the sides  

 

STEP 2: Cross off the irrelevant side- 

which is H, as we have no information 

for it and we don’t want to find it 

 

STEP 3: Identify SOH CAH TOA  

 

STEP 4: Draw the appropriate triangle  

H O 

A 

Cover up the letter you want to find. We want 

to find side BC, so we cover up O.  

To find O we multiply: BC = tan(360) x 8.7  

            BC = 6.32 cm   

STEP 1: Label the sides  

STEP 2: Cross off the irrelevant side- 

which is O, as we have no information 

for it and we don’t want to find it 

STEP 3: Identify SOH CAH TOA  

STEP 4: Draw the appropriate triangle  

Cover up C, C = A       cos x = 6.4  = 0.666…. , the side 

          H                   9.6        cannot be 0.66…  

So we have to cos -1 (0.66…) = 48.2o  
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Trigonometry Exam Questions 
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Scatter Graphs   

A scatter graph has points that show the relationship between two sets 

of data.  

 

 

 

 

 

 

 

 

 

 

We can draw a line of best fit to show the trend of data. When plotting a 

line of best fit, remember it does not have to go through (0,0). The best 

way of knowing where to draw your line is to make sure it passes through 

as many  points as possible and there is an even number of points on    

either side of the line. 

We can describe the link between the two sets of data by using the word 

correlation.  

  Positive correlation: when the values increase together 

  Negative correlation: when one value decreases and the other increases  

We can use scatter graphs to interpolate and extrapolate.  

 Interpolation is when we find a value inside out set of data points 

 Extrapolation is when we find a value outside our set of data points.  

Example 

 

 

 

 

 

 

A. What type of correlation does this scatter graph show? 

       Positive correlation 

B. Describe the relationship shown by the graph 

       As the temperature increase the number of ice creams sold increases.  

C. The temperature is 21oC. Estimate the sales of ice cream.  

      Draw a line of best fit first! Mark on 21oC and use the line to read of  

      the value…. $480  

Cumulative frequency  

Cumulative frequency means ‘how much so far’. To find cumulative totals 

just add up the values as you go.  

 

 

 

 

 

We start with 2, then do 2 + 9 =11, then 11 + 23 = 34, etc.. 

 11 

34 

65 

92 

100 
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When it comes to plotting these points on a graph we plot at the upper 

end of the group intervals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We can use a cumulative frequency to find the median. There are 100 

cars in total, so the median is found at 50 on the cumulative frequency 

axis.  Median is 70 km/h. 

We can also find the quartiles from the graph. Quartiles divide the data 

into quarters. We call 1/4 of the data the lower quartile, which is found 

at 1/4 of 100 =25. Lower quartile is 52.   

The upper quartile is found at 3/4, 3/4 of 100 = 75. Upper quartile is 86. 

 11 

34 

65 

92 

100 

median 

LQ 

UQ 

The Interquartile range is the range between the upper quartile and the 

lower quartile. So the interquartile range = upper quartile - lower quartile  

IQR = 86 - 52 = 34.  

Cumulative frequencies can be used to make estimates.   

   e.g. Find an estimate for the number of lorries with a speed of more 

than 90km/h .  

    So we go to the graph read of the value at 90km/h, which is 79.       

However  we want the amount of cars that are travelling more than 

90km/h, therefore we need to subtract 79 from the total.   

   100 -79 = 21 cars.  

Box Plots  

A box plot is another way of displaying information, it shows the           

distribution of data. 

 

 

 

Example 

These are the waiting  times  for 15 people waiting to be served at Rose’s 

garden centre.  

5, 9, 11, 14 , 15, 20, 22, 25, 27, 27, 28, 30, 32, 35, 44 

 

 

 

a. Draw a box plot on the grid for this information  

Lowest value = 5  Highest value = 44  Median = 25 

Lower quartile = 14 Upper quartile = 30 
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You may be asked to compare two box plots. When comparing box plots 

remember to compare the median and interquartile range within the 

context of the question.   

The box plot below shows the distribution of the times that people        

waited to be served at Green’s garden centre.  

 

 

 

A. Compare the distribution of the times that people waited at Rose’s 

garden centre and the distribution of the times that people waited at 

Green’s garden centre.   

       The median waiting time at Rose’s garden centre was higher as on 

average people waited longer. The interquartile range at Green’s garden 

centre was higher as the times were less consistent.   

 

Box Plots Exam Questions 
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Averages  

There are three main type of averages: 

 mean: found by adding up all the numbers and dividing by the number of  

             numbers  

 mode: the number that occurs the most  

 median: the middle number when in order 

The range is found by subtracting the smallest value from the biggest    

value.  

Example 

 Find the mean, mode, median and range of the following numbers  

       13, 18, 13, 14, 13, 16, 14, 21, 13 

Mean: 13 + 18 + 13 + 14 + 13 + 16 + 14 + 21 + 13  = 135 = 15 

                                         9                                                  9 

Mode: 13 , if there are two numbers that are common then you write   

                    both down as the mode  

Median: 13, 13 ,13, 13, 14, 14, 16, 18, 21 , median is 14.                                      

               To find the middle cross off one number from either end till you  

               get to the middle. If you have two numbers in the middle then  

                find the middle between them to get your median.  

Range: 21 - 13 = 8   

Averages  Exam Questions 

1. Here is a list of numbers: 

 12 16 15 14 17 22 19 13 16 

a. Bridget says  “To work out the median you find the middle number. So the 

median is 17’. Do you agree with Bridget? Explain your answer. 

 

 

b. What is the range  of this set of numbers? 

 

c. What is the mean of these numbers? 

 

d. What number is the mode? 

 

2. Here are 8 cards, the is one  number on each card.  The mean of the numbers 

on all 8 cards needs to be 4, the range of the 8 cards needs to be 9. What 2 

numbers could go on the blank cards? 
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Averages from a table  

Data can be presented in a table.  

Example 

  a. Write down the modal  

       number of goals scored  

  b. Work out the range of the  

      number of goals scored 

  c. Work out the mean number of   

      goals scored 

  d. Work out the median number  

      of goals scored   

a. Modal:  0 , the mode is zero as most students scored zero goals 

b. Range: 4 - 0 =4 , the largest amount of goals scored was 4 and the  

     smallest amount of goals scored was 0 

c. Mean: 0 x 9 = 0  

                 1 x 3 = 3 

                 2 x 5 = 10 

                 3 x 3 = 9 

                 4 x 1 = 4   

    Step 1: Multiply the two columns together  

    Step 2: Add the numbers up that you’ve multiplied  

    Step 3: Add the total number of students.  

    Step 4: Divide both numbers together  

c. Median: There are 21 students altogether, so the middle number is the    

    11th value. The 11th value occurs in the second row, so the median is 1  

  

 

Goals scored  Number of students  

0 9 

1 3 

2 5 

3 3 

4 1 

0 + 3 + 10 + 9 + 4 = 26  

    26 ÷ 21 = 1.24  

Averages from tables exam questions 

The table shows information about the mark scored on a examination 

question from 40 students. 

 

 

 

 

 

Find the mean number of marks scored. 

 

 

 

 

 

 

Find the modal mark. 

 

Find the median mark. 
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Averages  from grouped data  

Data could also be represented in a table using groups. When calculating 

the averages from grouped data we can only estimate as the actual      

values are not known.   

Example 

    

 

 

 

 

 

 

 

a. Mean:  

     Step 1: If the question does not have two extra columns draw then in   

     Step 2: Calculate the mid-points of each group. 

     Step 3: Multiply the mid points by the frequency  

     Step 4: Add the ‘midpoint x frequency’ column  

                       15 + 120 + 275 + 315 + 405 = 1130  

     Step 5: Add the frequency column together  

                      3 + 8 + 11 + 9 + 9 = 40  

     Step 6: Divide both totals together to find the mean  

                      1130 ÷ 40 = 28.25  

b. Modal class interval: 20 < m ≤ 30  

c. Median: The total frequency is 40, so the median is found between the  

    20th and 21st. Which is found in the 20 < m ≤ 30 interval.  

Time taken (m minutes) Frequency Mid points  Midpoint x 

frequency  

0 < m ≤ 10 3 5 15 

10 < m ≤ 20 8 15 120 

20 < m ≤ 30 11 25 275 

30 < m ≤ 40 9 35 315 

40 < m ≤ 50 9 45 405 

Total   1130 

Averages from grouped data Exam Questions 

The table shows the amount if money spent in a shop in a day. 

 

 

 

 

 

 

Estimate the mean amount of money spent. 

                            



42 

Frequency trees  

Example 

30 students were asked if they liked coffee. 

20 of the students were girls. 

14 students liked coffee, including 6 boys. 

Use this to complete the frequency tree. 

 

 

 

Frequency trees  Exam Questions   

In a small village one bus arrives a day. The probability of rain in the vil-

lage is 0.3. If it rains, the probability of the bus being late is 0.4. If it does 

not rain, the probability of a bus being late is 0.15. 

 

a) Draw a tree diagram to represent this information. 

 

 

 

 

 

 

 

 

 

 

 

b) Work out the number of days will be late over a period of 80 days.  
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Drawing straight line graphs   

Horizontal and vertical lines have the equations of the form  x = a , or y =b   

     

 

 

 

 

 

Linear graphs are written in the form of y = mx + c. Linear graphs form a 

straight line.  

Example 

Draw the graph of y= 4x + 1 between x = -3 and 3.  

 

 

To find the values of y, you need to substitute the 

values of x into the equation. Always start filling in 

the table from the right, as positive numbers are  

easier to calculate with.  

You can spot a pattern in the table as well, the   

numbers should go up in 4’s.  

x -3 -2 -1 0 1 2 3 

y -11 -7 -3 1 5 9 13 

Drawing straight line graphs  Exam Questions 

Complete a table of values for y=2x+5 

 

 

 

Draw the grid draw the graph y=2x+5 for the values x=-2 to x=5 

 

 

X -2 -1 0 1 2 

y      
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Interpreting y =mx + c   

m= gradient. The gradient is a measure of the steepness of a line. The 

larger the value of m the steeper the gradient.  

  If we are given two coordinates we 

can find the gradient using the follow-

ing formula 

m = change in y     =    y2 —y1 

      change in x         x2 – x1 

 

Example 

Find the gradient between the points (-2, 4) and (3, -2) 

m = 4 -  - 2 =  6  

        -2 - 3     -5 

c = y-intercept. This is where the straight line crosses the y-axis. 

Example 

The line with equation y=5x—2, has a y-intercept of –2, it crosses the y-

axis at –2.  

Positive gradient     Negative gradient 

Interpreting y =mx + c  Exam Questions  
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Mid-point of a line  

To work out  the mid-point of a line you need to add the two x coordi-

nates together and divide by 2. The same is done for the y-coordinates.  

    The formula: The midpoint between two points (x1, x2) and (y1, y2)  is 

found by :    

 

Example 

Find the midpoint between (6,3) and (10, -2).  

 

 

Example 

Find the value of p so that (-2, 2.5) is the midpoint between (p, 2) and       

(-1, 3) 

 

 

 

Length of a line  

To calculate the length of a line we use Pythagoras  

Step 1: Draw a triangle between the two points  

Step 2: Find the lengths of the horizontal 

and vertical line 

Step 3: Use Pythagoras to find the length 

between the two points  

     6 

4 

Mid-point of a line Exam Questions 

Find the midpoint of the line below. 

 

 

 

 

 

 

 

 

 

Length of a line  Exam Questions 

Find the length of the line  

 


