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Higher Maths 

 
 

Key Facts and 
Methods 

 
 

Use this (as well as trying questions) to revise by: 

1. Testing yourself 
2. Asking a friend or family member to test 

you by reading the questions (on the left-
hand side) to you 

3. Using the booklet to jog your memory when 
you are stuck on an exam question 

 
 
 
The questions are on the left-hand side of each page and the 
answers are on the right.   
 
If the person who is testing you has not done Higher maths before, 
some maths symbols have been written out in full to help them read 
them out loud. 
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All Units: Equations and Curves 

How do you find an x-coordinate if you know 

the y-coordinate? 

Substitute y into the original equation 

How do you find a y-coordinate if you know 

the c-coordinate? 

Substitute x into the original equation 

How do you find where two straight lines or 

polynomial graphs intersect? 

Write the two equations equal to each other 

How do you find where a straight line and a 

circle intersect? 

Substitute the equation of the straight line into 

the equation of the circle 

What do you need to do to sketch a 

polynomial? 

1. Find the stationary points and their nature 

table 

2. Substitute x=0 to find where it crosses the y-

axis 

3. Factorise the polynomial to find where it 

crosses the x-axis 

4. Check what happens for very large x 

 

 

 

 

 

 

Unit 1 Outcome 4: Recurrence Relations 

What is the condition for a recurrence relation to 

have a limit? 
11 <<− a           ( a  is between –1 and 1) 

What is the formula used to find the limit of a 

recurrence relation? 
Use the formula 

a

b
L

−
=

1
 

What do you HAVE to write when you are 

finding a limit 
A limit exists because 11 <<− a   

In a real-life recurrence relation question, how 

do you “show that” something is true? 

Find the limit 
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Unit 1 Outcome 1: The Straight Line 

What formula do you use to find the gradient 

of a straight line between two points? 
12

12

xx

yy
m

−

−
=  

What is the formula to find the equation of a 

straight line? 

)( axmby −=−  

How do you find the midpoint of a line? 
1 2 1 2,

2 2

x x y y+ + 
 
 

 or find the middle of the x 

coordinates and the middle of the y coordinates 

How do you find the gradient of a straight line 

if you know its equation? 

1. Rearrange to the form ...y =  

2. The gradient is the number before x 

How do you find the size of the angle between 

a line and the x-axis? 
Use θtan=m  

What is the rule for the gradient of 

perpendicular lines? 

Flip the gradient and change the sign 

What is the correct way for writing the rule for 

perpendicular lines in the exam? 
121 −=× mm  

What is the distance formula for the distance 

between two coordinate points? 

2

12

2

12 )()( yyxxAB −+−=  

What is a perpendicular bisector of a line or 

triangle? 

A line which cuts another line in half at right-

angles 

How do you find the equation of a 

perpendicular bisector of side AB of a 

triangle? 

1. find midpoint of AB 

2. find gradient of AB 

3. use 121 −=× mm  to get m 

4. Use the straight line formula 

What is a median of a triangle? A line drawn from one corner to the midpoint of 

the opposite side 

How do you find the equation of a median 

through a point of a triangle? 

1. Find the midpoint of the opposite side 

2. Find the gradient from the corner to the 

midpoint 

3. Use the straight line formula 

What is an altitude of a triangle? A line drawn from one corner to closest point on 

the opposite side, meeting it at right-angles 

How do you find the equation of an altitude of 

a triangle through side AB? 

1. Find the gradient of AB 

2. use 121 −=× mm  

3. Use the straight line formula 
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Unit 1 Outcome 3: Differentiation 

How do you differentiate? 
1. Multiply by the old power 

2. Take one away from the power 

How do you find )(xf ′ ? 

(f dash x) 

Differentiate 

How do you find the derived function? Differentiate 

How do you find the derivative? Differentiate 

How do you find a rate of change? Differentiate 

How do we find the gradient of a tangent to a 

curve at a given value of x? 

1. Differentiate 

2. Substitute in x  to find the gradient 

How do we find the equation of a tangent to a 

curve? 

1. Differentiate and substitute x to find gradient 

2. Use the original equation to find the y-

coordinate  

3. Use )( axmby −=−  

What is the rule for whether a function is increasing? 0)( >′ xf  

What is the rule for whether a function is decreasing? 0)( <′ xf  

What is the rule for whether a function is stationary? 0)( =′ xf  

How do you find the stationary points of a 

function? 

1. At the stationary points 0)( =′ xf  

2. Differentiate then solve to find the x  values 

3. Substitute back in to find y  values 

4. Use a nature table to determine the nature 

What two things do you HAVE to write in an 

exam in a stationary points question? 
1. A stationary point exists when 0

dy

dx
=  

2. A nature table 

How do you find the equation of a curve going 

through (a, b) if you know 
dy

dx
? 

(dee y by dee x) 

1. Integrate the curve, remembering +C 

2. Substitute in a and b to find C 

How do you show that a function is ALWAYS 

increasing (or ALWAYS decreasing)? 

[other words thay may be used are STRICTLY increasing 

or STRICTLY decreasing] 

1. Differentiate  

2. Complete the square to show that 0)( >′ xf  

(or 0)( <′ xf ) for all values of x  

How do you find the maximum or minimum 

value of a function on a given interval? 

1. Find the stationary points  

2. Use a nature table to check max/min 

3. Check end-points if necessary 
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Unit 1 Outcome 2a: Functions 

What is the domain of a function? The set of numbers which go INTO the function 

What is the range of a function? The set of numbers which come OUT of the 

function 

How do you find where a function is 

undefined? 
1. Look for values of x  which either make the 

bottom of the fraction equal to zero  

2. or which lead to negative square roots 

How do you state the domain for a function? EITHER Look at a graph and see which values of 

x the graph is drawn for 

OR think about which values of x you could put 

into the function 

How do you work out ( ( ))f g x ? 

(f of g of x) 

Put g(x) into f(x) 

What do you NOT do to work out ( ( ))f g x ? 

(the common mistake) 

(f of g of x) 

Multiply f(x) and g(x) together 
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Unit 1 Outcome 2b: Related Graphs 

Given the graph of a function, how do you 

sketch the graph of kxfy += )(  

(y equals f of x plus k) 

Move graph up k units (or down if k is negative) 

Given the graph of a function, how do you 

sketch the graph of )( kxfy +=  

(y equals f of x plus k) 

Move graph k units to the left (or to the right if k 

is negative) 

Given the graph of a function, how do you 

sketch the graph of )(xkfy =  

(y equals k f of x) 

Stretch graph up/down by factor of k 

Given the graph of a function, how do you 

sketch the graph of )(kxfy =  

(y equals f of k x) 

Squeeze the graph in by a factor of k 

horizontally 

Given the graph of a function, how do you 

sketch the graph of )(xfy −=  

(y equals minus f of x) 

Reflect graph in the x-axis (flip it upside down) 

Given the graph of a function, how do you 

sketch the graph of )( xfy −=  

(y equals f of minus x) 

Reflect graph in the y-axis (flip it left-right) 

Given a graph of a function, how do you sketch 

the graph of )(xfy ′=   (the derived graph) 

(y equals f dash x) 

1. The stationary points of the original graph 

become zeroes of the new graph 

2. Where the gradient is positive on the original 

graph, the new graph is above the x-axis 

3. Where the gradient is negative on the 

original graph, the new graph is below the x-

axis 

For a trig graph of the form 

siny a bx c= ° +  or cosy a bx c= ° + , 

(y equals a sine b x plus c or y equals a cos b x plus c) 
how do we work out the value of… 

a ? 

 

b ? 

 

c ? 

 

 

 

 

a  tells us the amplitude (half the difference 

between the maximum and minimum values) 

b  tells us how often the graph repeats in °360  

(so the period of the graph is b÷°360 ) 

c  tells us how far the graph has been moved up 

or down from its usual starting position 

 



Newbattle Community High School      Maths Department 

D Watkins 2010  Page 7 

 

Unit 1 Outcome 2c: Trigonometric Graphs and Equations 

        

  °0  °30  °45  °60  °90   

 
sin 0 

2

1
 

2

1
 

2

3
 1 

 

 
cos 1 

2

3
 

2

1
 

2

1
 0 

 

 
tan 0 

3

1
 1 3  undefined 

 

Exact values: 

The results in the table opposite should be 

known – either memorise these, or know 

how to derive them by drawing triangles. 

(eg question: what is °30sin ? Answer: ½ ) 

   

What is sin180° ?  0 

What is cos180° ? 1−  

Change 180 degrees into radians π=°180  (pi radians) 

Change 360 degrees into radians 360 2π° =  (Two Pi radians) 

Change 90 degrees into radians 

2
90

π
=°  (Pi over two radians) 

Change 45 degrees into radians 

4
45

π
=°  (Pi over four radians) 

Change π radians into degrees 180 degrees 

Change 2π radians into degrees 360 degrees 

Change 
2

π
 radians into degrees 

90 degrees 

Change 
4

π
 radians into degrees 

45 degrees 

What does xx 22 cossin +  always equal? 

(sine squared x plus cos squared x) 

1 

What does 
x

x

cos

sin
 always equal? 

(sine x over cos x) 

xtan  
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Unit 2 Outcome 1a: Quadratic Functions 

How do you sketch a quadratic curve 

(parabola)? 

1. Decide the shape:  “happy” or “sad”? 

2. Substitute 0=x to find y-intercept 

3. Find the roots by factorising or quadratic 

formula (if they exist)  

4. Use symmetry to find the turning point 

What is the quadratic formula? 2 4

2

b b ac
x

a

− ± −
=  

How can we find the minimum/maximum of a 

quadratic graph from its equation? 

Complete the square 

Why do we complete the square of a quadratic 

equation? 

To allow us to make a quick sketch of the 

parabola, which allows us to find the turning 

point 

What is the turning point of 
2( )y a x b c= + + ? 

(a times x plus b all squared plus c) 

( , )b c−  

How can we show a quadratic equation is 

ALWAYS positive (or ALWAYS negative) 

1. The turning point is above the x-axis and it is 

a “happy” parabola 

2. The turning point is below the x-axis and it is 

an “unhappy” parabola 

What is the discriminant? 2 4b ac−  

What is the condition for real and equal roots? 042
=− acb  

What is the condition for real and unequal 

roots? 
042

>− acb  

What is the condition for real roots? 042
≥− acb  

What is the condition for non-real roots? 042
<− acb  

What will happen if I use the words NO 

ROOTS in an exam 

I will lose a mark.  It has to be no REAL roots 

How do you show that a line is a tangent to a 

curve? 

1. Substitute the equation line into the curve 

2. Either show that 042
=− acb  or solve the 

equation to show there is only one solution  
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Unit 2 Outcome 1b: Polynomials 

How do you find the remainder when a 

polynomial is divided by ax − ? (x minus a) 

Use synthetic division (with a) 

How do you show that ax −  is a factor of 

)(xf ? 

(f of x) 

Either Use synthetic division (with a ) to show 

that the remainder is zero, or show that 

0)( =af  

What do you HAVE to write when using 

synthetic division to factorise a polynomial?  

f(___)=0 so (____) is a factor 

How do you factorise a cubic? 1. Use synthetic division to find one factor 

2. Then factorise the quadratic found from the 

bottom row of the table. 

How do you solve a cubic equation? 
1. If you are not told one answer, find one by 

experimenting with synthetic division 

2. Use synthetic division to factorise fully 

3. Write down the solutions 

How do you show an equation f(x) has to have a 

root between a and b? 

1. Work out f(a) and  f(b) 

2. Show that one of these is negative and the 

other is positive 

 

Unit 2 Outcome 2: Integration 

How do you integrate? 
1. Add one to the power,  

2. Divide by the new power 

What must we always remember in an indefinite 

integral (one without limits)? 
+C 

How do you find the area underneath a curve? Integrate the curve (between the two x values) 

What do you always need when the question 

asks you to find an area? 

A sketch of the graphs to check if the area is 

positive, negative or a bit of both 

What do we have to remember when finding an 

area below the x-axis? 

The answer will be negative, so we explain this 

fact and then change the answer to positive 

What do we have to remember when the area is 

partly above and partly below the x-axis? 

1. Calculate out the areas above and below the 

x-axis separately  

2. Ignore negative signs and add 

How do we find the area between two curves? 
1. Find the x-coordinates of the point of 

intersection 

2. Take away the two equations 

3. Integrate between the two x-coordinates 
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Unit 2 Outcome 3: Compound Angle Formulae 

Remember to use your formula sheet! 

BABABA sincoscossin)sin( ±=±  

  BABABA sinsincoscos)cos( ∓=±  

  AAA cossin22sin =  

  AAA
22 sincos2cos −=  

   1cos2 2
−= A  

   A
2sin21 −=  

What should you always check at the end of a 

trig equation? 

Should the answer be given in degrees or 

radians? 

How do you change from degrees to radians? Divide by 180 and multiply by Pi 

When asked to find the exact value of sin, cos or 

tan, what should you look for? 

Right-angled triangles.  Use Pythagoras to find 

any sides you don’t know 

If you are told what sinx, cosx or tanx are (and 

told that the angle is acute), how can you find 

the other two 

Draw a right-angled triangle, use Pythagoras to 

find the missing side, then use SOHCAHTOA 

There are three formula for cos2A on the 

formula sheet.  How do you choose which one 

to use? 

If you are told cos A, then use 1cos2 2
−A  

If you are told sin A, then use A
2sin21−  

You probably won’t need AA 22 sincos −  

How do you solve an equation in the form 

sin(x+b)=c   (or cos(x+b)=c    or tan(x+b)=c   ) 

(sine x plus b equals c) 

1. Solve normally to get two answers 

2. Take away b from each answer 

How do you solve an equation in the form 

sin(ax)=c   (or cos(ax)=c    or tan(ax)=c   ) 

(sine a x equals c) 

1. Work out the limits for ax 

2. Solve the equation normally to get two 

answers 

3. Keep on adding 360 degrees to both your 

answers.  Stop when you go over your limits 

4. Divide all your answers by a 

How do you solve an equation containing cos
2
x 

or sin
2
x 

(cos squared x or sine squared x) 

1. Rearrange to make sure the RHS is zero 

2. Factorise it 

3. Solve each bracket as an equation as normal 

How do you solve an equation containing both 

sin2x AND sin x   (or cos) 

(sine two x and sine x) 

1. Use the double-angle formulae to replace the 

sin2 x or cos2x  

2. Factorise 

3. Solve as normal 
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Unit 2 Outcome 4: The Circle 

Remember to use your formula sheet! 

The equation 02222
=++++ cfygxyx  represents a circle centre (-g,-f) and radius   

cfg −+
22

. 

 

The equation  
222 )()( rbyax =−+−  represents a circle centre (a,b) and radius r. 

What does it mean if two circles are congruent? They have the same radius 

What does it mean if two circles are concentric? They have the same centre 

How do you find the equation of a circle? 

 

Find the centre and radius, then use the equation 

from the formula sheet (use the easier one!) 

How can you show that an equation can NOT 

represent a circle? 

Try to find the radius – you should be left with 

the square root of a negative number, which is 

impossible, or zero 

How do you find the coordinates where a line 

meets a circle? 
1. Rearrange the line into the form =y  or =x  

(whichever is easier)  

2. substitute this into the circle equation and 

solve 

How do you show that a line is a tangent to a 

circle? 

1. Find the equation to find the coordinates 

where a line meets a circle (see above) 

2. Either show there is only one answer or 

show that 042
=− acb  

How do you show that a line does not meet a 

circle at all 

1. Find the equation to find the coordinates 

where a line meets a circle (see above) 

2. show 042
<− acb , so there are no real roots  

How do you find the equation of a tangent to a 

circle? 

1. Find the gradient of the radius 

2. Use 121 −=× mm  to find the gradient of the 

tangent 

3. Then use )( axmby −=−  

What is a common tangent? A line which is a tangent to two circles 

How do I show that two circles touch 

externally? 

Show that the distance between the two centres 

is equal to the sum of the two radii 
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Unit 3 Outcome 1: Vectors 

Remember to use your formula sheet 

Scalar Product θcosbbbbaaaaa.ba.ba.ba.b =  where θ  is the angle betweenaaaa  and bbbb . 

 or  
332211 bababa ++=a.ba.ba.ba.b  where 

















=

3

2

1

a

a

a

aaaa  and 

















=

3

2

1

b

b

b

bbbb . 

How do you find the magnitude of a vector ? 

1. Square all the numbers 

2. Add them 

3. Square root 

What is the formula for a vector described by 

two letters e.g. AB ? 

(AB with an arrow over it) 

AB = −b a
����

 

How do you show that two vectors are parallel? Show that one vector is a multiple of the other 

What does it mean if points are collinear? They all lie in a straight line 

How do you show three points are collinear? 
1. Show two vectors joining them are parallel 

2. Say that the two vectors have a common 

point 

If a point divides AB in a ratio, how do you 

find the coordinates of the point? 

1. Sketch a diagram 

2. Write as a fraction (e.g. 
2

3

AB

BC
=

����

���� ) 

3. Cross-multiply 

4. Rewrite each vector (e.g. AB = −b a
����

) 

5. Rearrange and solve the equation 

How do you find the angle between two 

vectors?  
Use for formula θcosbbbbaaaaa.ba.ba.ba.b =  

How do you show that two vectors are 

perpendicular? 
Show that 0⋅ =a b     

(a dot b equals zero) 

What is a unit vector? A vector whose magnitude is 1 

If you are told a vector, how do you change it 

into a unit vector? 

1. Find the magnitude 

2. Divide the vector by the magnitude 

What is another way of writing ⋅a a  ? 

(a dot a) 

2
a  

(the magnitude of a squared) 

What is another way of writing ( )⋅ +a b c ? 

(a dot brackets b plus c) 

⋅ + ⋅a b a c  

(a dot b plus a dot c) 
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Unit 3 Outcome 2: Further Calculus 

Remember to use your formula sheet! 

 

 

)(xf  dxxf∫ )(  

axsin  
 
 

axcos  

ax
a

cos
1

−  

 

ax
a

sin
1

 

)(xf  )(xf ′  

axsin  

axcos  

axacos  

axasin−  

What do you get if you differentiate xsin ? xcos  

What do you get if you differentiate cos x ? xsin−  

What do you get if you integrate xsin ? cx +− cos  

What do you get if you integrate cos x ? cx +sin  

What do you have to remember about x when 

integrating or differentiating sinx or cosx?  

x has to be in radians, NOT degrees 

How do you differentiate a bracket nbax )( + ? 

(a x plus b to the power n) 

1. Multiply at the front by the old power 

2. Take one off the power 

3. Differentiate the bracket and multiply at the 

front by your answer 

How do you integrate a bracket nbax )( + ? 

(a x plus b to the power n) 

1. Add one to the power 

2. Divide by the new power 

3. Differentiate the bracket and divide by your 

answer 

 

 

Unit 3 Outcome 4: The Wave Function 

How do you express xbxa sincos +  in another 

form using the wave equation method? 

1. Expand the brackets (using formula sheet) 

2. Equate coefficients 

3. Find k  

4. Use tan
-1

 to find a and use CAST if needed 

5. Write down the final equation 

How do you know if you need to use CAST in a 

wave function question? 

 

If  one of the equations has a minus sign in 

In a wave function question, how do you find k? 2 2
k a b= +  

(k equals the square root of a squared plus b squared) 

In a wave function question, how do you find a 

(the angle)? 
Write 

sin
tan

cos

k a
a

k a
= , then use 1tan−  
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Unit 3 Outcome 3: Exponential and Logarithmic Functions 

Which two points do the graph of xay =  always 

pass through?  

(y equals a to the power x) 

)1,0( and ),1( a  

Which two points do the graph of xy alog=  

always pass through?  

(y equals the log of x, base a) 

)0,1( and )1,(a  

How do you rewrite xy alog= in power form? 

( y equals log a x) 

y
ax =  

(x equals a to the power y) 

How do you solve an equation where x is the 

power? (eg 104 =
x ) 

(four to the power x equals 10) 

Take logs of both sides then bring x down to the 

front 

How do you solve an equation containing the 

number e ? 
By taking ln (natural log) of both sides 

How do you simplify log log
a a

x y+ ? 

(log a x plus log a y) 

log
a

xy      (multiply the numbers) 

(log a of x y) 

How do you simplify log log
a a

x y− ? 

(log a x minus log a y) 

log
a

x

y
       (divide the numbers) 

(log a of x over y) 

How do you simplify log n

a
x ? 

(log a of x to the power n) 

log
a

n x      (bring the power to the front) 

(n log a x) 

What is log 1 ? 0 

What is log
a

a ? 

(log to the base a of a) 

1 

A straight line graph has logx or logy on the 

axes.  How do I find its equation? 

1. Find the equation of the line using y=mx+c 

2. Replace x and y with whatever is on the axes 

3. Use laws of logs to rearrange 

 

 


