











Mathematics
Welcome




Mathematics is one of the most widely taken A-level courses nationally, recognised by many for its “usefulness”. 
This Headstart pack will give you a chance to practice and revise some essential skills from GCSE so that when you start the A level course here in September you are well prepared for the challenge!
FAQ
What is the difference between Maths and Further Maths?
The main difference is that Further Maths is a TWO A-level course, covering all of the A-level Maths course PLUS a whole extra A-level of Further Maths.  This means having twice as many lessons and twice as much homework, so it is best for students who are pretty committed to studying Maths at university, or a very closely related subject like Engineering or Physics.  Nationally, Further Maths is almost only taken by the strongest A-level Maths students, so we run AS Further Maths in the first year as a fourth subject, then if things go well, we can review your options at the end of year 1.
How many lessons will I have each week?
A-level Maths students will have three 1½ hour lessons each week, with an additional 25 minutes of academic tutorial support available for each class each week.  Further Maths students will have another three lessons and academic tutorial support each week.
How much self-study/homework will I get each week?
Like all A-level course at Richard Huish, you should expect to do at least 4 hours each week if you are doing A-level Maths.  Those choosing Further Maths would expect to do another 4 hours each week.  
What help is available if I get stuck?
You will get stuck, and the Maths team recognise that this will happen.  Once you have made a fair attempt to try and figure things out for yourself (this is what “resilience” in problem-solving looks like), your Maths teacher will be more than happy to help you.
What grades should I have?
The college’s recommended minimum to study A-level Maths is a grade 7 at GCSE in Mathematics in addition to the standard college entrance requirements.  For Further Maths it is a grade 8, with a general GCSE profile strong enough to support doing 4 A-levels in the first instance.  This is decided by a senior member of staff in each case when joining us in September.
Do I have to take 4 A-levels to do Further Maths?
Yes, you will take 4 A-levels in year 1.  
You will sit an AS in Further Maths at the end of year 12.


What will I need?
· Your scientific calculator from GCSE for the first lesson.
· You will need a CASIO FX991CW, you cannot complete the course without one of these, so feel free to buy one over the summer.
· HOWEVER, bursary students will be able to use their bursary to purchase the calculator from college in September - so if you think that might apply to you - or you are in any way unsure please wait until September.

What will I study?

Here is an example of the sort of question you will be able to answer by the end of year 1:
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What you need to do……
1) Work through the 6 sections below (this should take you a few hours) – you need to be able to confidently answer questions like these – if you need support use the links provided.
2) Complete the Compulsory Assignment (this should take about an hour) which is on the last 6 pages – you will need to bring this to your first maths lesson - If you want to print these pages off and write on them that’s fine, otherwise please just write your workings on ordinary A4 paper.

Don’t forget there is a separate Headstart booklet for Further Maths with an additional assignment.























Section 1:  Indices

Complete the questions below – use this exam solutions link if you need to recap and revise this topic.

Indices - ExamSolutions %

Evaluate the following without a calculator, giving an exact answer:

1.    5 – 2 					2.    				3.    70

4.    2 – 3 					5.    				6.    

7.    					8.    				9.    

Simplify the following expressions and re-write each of them as an expression using only positive indices where necessary:

10.   (3x)3				11.   				12.  3x5 x 5x6


13.   4x x 3x – 3					14.   				


15.  						16.   				


17.   						18.  


19.  						20.   
Answers
1.    			2.    4			3.   1		      	4.    			5.    		

6.    2			7.    			8.    			9.    		10.   27x3

11.   			12.  15x11		13.   			14.   3x2		15.  

16.   		17.     or equivalent		18.  2x9/2   or equivalent

19.  5x5/3   or equivalent				20.   48x7/2   or equivalent








Section 2: Factorising
Complete the questions below – use this exam solutions link if you need to recap and revise this topic.
Factorising - ExamSolutions %
Factorise fully each of these quadratics.  
1.							2.	

3.							4.	

5.						6.	

7.						8.	

Answers:
1.  		2.  	3.  	4.  
5.  	6.  	7.  	8.  





















Section 3: Quadratics, including completing the square
Complete the questions below – use this exam solutions link if you need to recap and revise this topic.
Algebra Quadratic Equations - ExamSolutions %

Solve these equations:
1.    x2 + 7x + 12 = 0					2.    3x2 + 5x −2  = 0

3.    x2 − 2x + 1 = 0  					4.    3x2 + 5x + 2 = 0 

5.    x2 − 1 = 0						6.    x2 − 2x − 3 = 0 

7.    8x2 + 14x + 3 = 0					8.    x2 − 4 = 0

9.    4x2 − 9 = 0 					10.  12x2 − 5x = 3

Solve the following quadratics using the formula, giving your answer in simplest surd form:

11.  x2 − 3x − 2 = 0					12.  4x2 − 4x − 1 = 0

13.  3x2 + 2x − 7 = 0					14.  7x2 + 9x + 1 = 0



Answers
1.  (x + 4)(x + 3) = 0;  x = -4 or -3		2.  (3x – 1)(x + 2) = 0;  x =  or -2		3.  (x – 1)(x – 1) = 0;  x = 1 (or 1)
4.  (3x + 2)(x + 1) = 0; x =  or -1	5.  (x + 1)(x – 1) = 0;  x = -1 or +1		6.  (x + 1)(x – 3) = 0;  x = -1 or 3
7.  (4x + 1)(2x + 3) = 0;  x =  or 	8.  (x + 2)(x – 2) = 0; x = -2 or +2		9.  (2x + 3)(2x – 3) = 0;   or 
10. (3x + 1)(4x – 3) = 0; x =  or 	
11. 
12. 
13. 
14. 
















Section 4: Straight line coordinate geometry
Complete the questions below – use this exam solutions link if you need to recap and revise this topic.
Straight Line Equations - ExamSolutions %

1.	Find the gradient of the line through each pair of points:
	a)   and 		b)    and 

2.	Calculate the exact* distance between each pair of points.  
(*Exact means leave your answer in surd form)
	a)   and 		b)    and 

3.	Find the coordinates of the midpoint of each pair of points:
	a)   and 		b)    and 

4.	Work out the gradient and the -intercept of these lines:
	a)  				b)  

5.	Find the equation of the line through each pair of points:
	a)   and 		b)    and 

6.	The line  has equation 
	a)  Find the equation of the line parallel to  and which passes through the point 
	b)  Find the equation of the line perpendicular to  and which passes through the point 
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8.	 is the point with coordinates .  	 is the point with coordinates .
	The gradient of the line  is .  Work out the value of .

Answers.  
All answers are given in the simplest (“cancelled down”) exact form.  Decimals are only given as an alternative, where they are exact equivalent of the fractional value.
1 a)		b)	-2	2 a)		b)		3 a)	 or 	b)	
4 a)	Gradient is 	-intercept is 		b) Gradient is 	-intercept is 
5 a)		b)			
6 a)	  or  	b)    or   
7.  	8.  

















Section 5: Algebraic Manipulation, including Changing the Subject and Algebraic Fractions
Complete the questions below – use this exam solutions link if you need to recap and revise this topic.
Algebra Rational Expressions - ExamSolutions %
Changing the Subject of a Formula (Higher)

1.	Rearrange each of these formulae to make  the subject
	a)	

	b)	

	c)			

	d)		

	e)				

2.	(a)	Simplify 

	(b)	Make  the subject of the formula 


3.	Simplify fully 




4.	Solve

	You must show your working.

Answers.  
Note that there are often several possible ways to write a correct answer.  Some equivalent options are shown here:
1 a)	  or  	b)	  or  	c)	  or 
   d)	  or 	e)	  or                   (Other possible answers exist)
2 a)  	b)		3		4.	





























Section 6: Simultaneous equations
Complete the questions below – use this exam solutions link if you need to recap and revise this topic.
Simultaneous Equations - How to solve | ExamSolutions

Solve the following pairs of linear simultaneous equations, giving your answers in their simplest form where necessary.  You may use either method, but must write out full workings:

1.  						2.  	
							


3.  						4.  	
							



Answers:

1.  		2.  	3.  		4.  








1.  Solve		and	

2.  Solve		and	

3.  Solve		and	

4.  Solve		and	


Answers1.    and   			2.    and   
3.    and   				4.    only















Compulsory Assignment to be handed to your teacher in your first maths lesson:
Complete the questions without a calculator and showing full workings. 

1	Circle the expression that is equivalent to 		[1]

											


2  (a)	Simplify 			[1]


    (b)	Simplify	
				
					[2]

3 Simplify	a) 	b)  					[2]

4  (a)	Factorise fully											[2]
     (b)	Factorise										[2]				
5	Solve .  Give your answers in exact (“surd”) form.					[4]

6	 can be written in the form 
	where ,  and  are positive numbers.
	Work out the values of ,  and . 									[3]

7	The straight line  has equation 
	The point  has coordinates 
	Find an equation of the straight line that is perpendicular to  and passes through .	[3]

8	Make  the subject of the formula

	[3]


9	Make k the subject of the formula 	[2]

10	Simplify

	[3]

11	Write  
	as a single fraction in its simplest form.		[2]


12	Solve

	Give your solutions to 2 decimal places.
	You must show your working.									[6]

13	A curve has equation 	
	A line has equation 	
	Find the point of intersection between the curve and the line.					[4]
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The curve y =6 - % the line x =1 and the line x = a are shown in the

diagram below.

The shaded region Ry is bounded by the curve, the line x = 1 and the x-axis.

‘The shaded region R; is bounded by the curve, the line x = a and the x-axis.

’.

Itis given that the areas of R; and R, are equal.
Find the value of

Fully justify your answer.
[4 marks]




image6.png
‘The line L is shown on the grid.

Find an equation for L.
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