Curriculum Overview – A2 Pure Mathematics 
	
	Autumn 
	Spring 
	Summer

	
	Autumn 1
	Autumn 2
	Spring 1
	Spring 2
	Summer 1
	Summer 2

	Topic 

	Units 1,2,3 Chapter 1,2
Proof
Algebraic & partial fractions
Functions & modelling
	Unit 4,5,6 Chapter 3,4,5,6,7
Series & sequences
Binomial Expansion
Trigonometry
	Units 7,8,9
Chapters 8,9,10
Parametric equations
Differentiation
Numerical methods
	Units 10,11,12
Chapters 11,12
Integration
Vectors
	Revision and 
exam practice
	Formal examination

	Critical Prior Knowledge 
	Prerequisite: AS Units 1&3
Page 0 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
Page 22 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
	Prerequisite: AS Unit 3,4
Page 58 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)

Page 90 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
Page 112 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
Page 142 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
Page 166 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
	Prerequisites: AS Units 1,2,4,6,7,8 Mech AS Unit 7a,7b and A2 Unit 4
Page 196 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
Page 230 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
Page 272 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
	Prerequisites: AS Units 4,5,6,7,8

Page 292 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
Page 336 – Pure Mathematics Year 2 - ActiveTeach (activeteachonline.com)
	
	

	Overall Intent
(Big ideas and key concepts)

	Proof by contradiction
Algebraic fractions
Partial fractions
The modulus function
Functions and mappings
Inverse functions
Combining transformations
	Arithmetic sequences and series
Geometric sequences and series
Sum to infinity
Sigma notation
Recurrence relations
Expanding binomial expansions
Using partial fractions
Radian measure
Arc length
Areas of sectors and segments
Solving trigonometric equations
Small angle approximations
Sec, cosec, cot
Graphs of sec, cosec,cot
Trigonometric identities
Inverse trigonometric functions
Angle addition formula
Solving trigonometric equations
Proving identities
	Parametric equations
Using trig identities
Curve sketching
Points of intersection
Modelling
Differentiating using chain, product and quotient rules
Differentiating sin, cos, e and ln
Parametric differentiation
Implicit differentiation
Using second derivatives
Numerical methods for solving equations
	Integrating standard functions
Integrating using the reverse chain rule, substitution and by parts
Use partial fractions
Find areas
The trapezium rule
Solving and modelling with differential equations
3D Vectors
Solving geometric problems
Application to mechanics
	
	

	Essential
Knowledge milestones 
(What students must master)


	Use proof by contradiction to prove true statements
Multiply, divide, add and subtract algebraic fractions
Convert expressions and improper fractions into partial fractions
Understand and use the modulus function
Understand mappings and functions
Make composite functions
Know how to find the inverse of a function 
Sketch the graphs of modulus functions
Transform modulus functions
	Finding nth term of a sequence
Use the formulas for the nth term of an arithmetic and a geometric sequence
Use Sigma notation
Generate sequences from recurrence relations
Expanding binomial expansions
Use partial fractions to expand
Convert between degrees and radiansFind arc length, areas of sectors and segments using radians
Use the small angle approximations
Understand the definitions of sec, cosec and cot
Understand the graphs of sec, cosec, and cot
Prove and use the identities
Understand and use the inverse trig functions
Prove and use the addition angle formulae
Understand and use the double angle formulae
Write expressions in the form Rcos/sin(a+b)
Prove trig identities

	Convert parametric into Cartesian form and use trigonometric identities
Understand, use and sketch parametric curves
Solve geometric problems
Differentiate trig functions, e and ln
Use the chain, product and quotient rules
Differentiate implicitly
Use second derivatives to describe functions
Find roots of equations considering changes of sign
Use iteration to find approximations to roots of equations
	Integrate standard functions including trigonometric and exponential functions
Use the reverse chain rule
Use trig identities in integration
Integrate making a substitution, using integration by parts and using partial fractions
Use integration to find areas
Use the trapezium rule to approximate areas
Solve differential equations
Understand 3D Cartesian coordinates
Use vectors in 3D
Use vectors to solve geometric problems
Model 3D motion with vectors
	
	

	Cultural Capital



	
	
	
	
	
	

	Mode of Retrieval 

	






Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic

	





Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic

	






Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic

	



Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic
[bookmark: _GoBack]

	

	

	ECC Student Characteristics


	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge

	Connection to future learning
(When is this developed / revisited)?
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test	1 Unit test

Pure Mathematics Year 2 (A Level) Unit Test 1: Algebraic and partial fractions



1	Given that 

find the values of the constants A, B and C, where A, B and C are integers.	(5 marks)



[bookmark: _GoBack]2	Express  as a single fraction in its simplest form.	(4 marks)





3	Show that  can be written in the form 

Find the values of the constants A and B.	(5 marks)



4	



Given that f (x) can be expressed in the form 

find the values of A, B and C.	(6 marks)



5	

Find the values of the constants A, B and C.	(6 marks)



6	

Find the values of the constants A, B, C and D.	(5 marks)



7	



Show that f (x) can be written as  and find the values of P, Q, R, V and W. 	(7 marks)






8	Find the values of the constants A, B, C, D and E in the following identity: 	(5 marks)



9	



Show that f (x) can be written in the form , where A, B and C are constants to be found.	(7 marks)

2

@ Pearson Education Ltd 2014. Copying permitted for purchasing institution only. This material is not copyright free.

1

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free.

oleObject1.bin



image5.emf





  




6
4x2 +8x −5




+ 3x +1
2x −1














 


 


6


4


x


2+


8


x


-


5


+


3


x


+


1


2


x


-


1




oleObject2.bin



image6.emf





  




6(x + 7)
(5x −1)(2x +5)














 


 


6(


x


+


7)


(5


x


-


1)(2


x


+


5)




oleObject3.bin



image7.emf





  
A




5x −1
+ B




2x +5














 


 


A


5


x


-


1


+


B


2


x


+


5




oleObject4.bin



image8.wmf

2


423


f(),4


(3)(4)(5)


xx


xx


xxx


+-


=>


--+




oleObject5.bin



image9.emf





  
A




x − 3
+ B




4− x
+ C




x +5














 


 


A


x


-


3


+


B


4


-


x


+


C


x


+


5




oleObject6.bin



image10.wmf

2


22


189878


,4


431


(4)(31)(4)


xxABC


x


xx


xxx


-+


=++>


-+


-+-




oleObject7.bin



image11.emf





  
x3 +8x2 − 9x +12




x + 6
= Ax2 + Bx +C + D




x + 6














 


 


x


3+


8


x


2-


9


x


+


12


x


+


6


=


Ax


2+


Bx


+


C


+


D


x


+


6




oleObject8.bin



image12.wmf

432


2


2294777


f()


215


xxxx


x


xx


+--+


=


--




oleObject9.bin



image13.emf





  
Px2 +Qx + R + V




x + 3
+ W




x −5














 


 


Px


2+


Qx


+


R


+


V


x


+


3


+


W


x


-


5




oleObject10.bin



image14.emf





  5x4 − 4x3 +17x2 −5x + 7 ≡ ( Ax2 + Bx +C)(x2 + 2)+ Dx + E














 


 


5


x


4-


4


x


3+


17


x


2-


5


x


+


7


º


(


Ax


2+


Bx


+


C


)(


x


2+


2)


+


Dx


+


E




oleObject11.bin



image15.emf





  
f (x) ≡ 9x2 + 25x +16




9x2 −16














 


 


f(


x


)


º


9


x


2+


25


x


+


16


9


x


2-


16




oleObject12.bin



image16.emf





  
A+ B




3x − 4
+ C




3x + 4














 


 


A


+


B


3


x


-


4


+


C


3


x


+


4




oleObject13.bin



image4.emf





  




x2 − 36
x2 −11x + 30




× 25− x2




Ax2 + Bx +C
× 6x2 + 7x − 3




3x2 +17x − 6
≡ x +5




6− x














 


 


x


2-


36


x


2-


11


x


+


30


´


25


-


x


2


Ax


2+


Bx


+


C


´


6


x


2+


7


x


-


3


3


x


2+


17


x


-


6


º


x


+


5


6


-


x




image17.jpeg

lll///II/I///II/IIlI//I///I////I/I///I/I/////I//ﬂ







image18.jpeg

Pearson Edexcel AS and A level Mathematics








image2.emf
alevel_para_ut_p2_ u2_test.docx


alevel_para_ut_p2_u2_test.docx
test	1 Unit test

Pure Mathematics Year 2 (A Level) Unit Test 2: Differentiation



[bookmark: _GoBack]1	a	Given that , show that



	(4 marks)



b	Hence prove that	(2 marks)



2	A toy soldier is connected to a parachute. The soldier is thrown into the air from ground level. The height, in metres, of the soldier above the ground can be modelled by the equation, where H is height of the soldier above the ground and t is the time since the soldier was thrown.



a	Show that	(4 marks)

b	Using the differentiated function, explain whether the soldier was increasing or decreasing in height after 2 seconds.	(2 marks)

c	Find the exact time when the soldier reaches a maximum height.	(2 marks)



3	A curve has the equation

Show that the equation of the tangent at the point with an x-coordinate of 1 is



	(6 marks)



4	Given that, find:



a	in terms of y	(2 marks)



b	Show that

where k is a constant which should be found.	(3 marks)



5	A curve C has equation for x > 0



Find the exact value ofat the point C with coordinates (2, 4).	(5 marks)




6		A curve has parametric equations x = cos 2t, y = sin t,.



a	Find an expression forin terms of t.

Leave your answer as a single trigonometric ratio.	(3 marks)



b	Find an equation of the normal to the curve at the point A where	(5 marks)



7	The curve C has equation

a	Show that C is concave on the interval [–5, –3].	(3 marks)

b	Find the coordinates of the point of inflection.	(3 marks)

8	In a rainforest, the area covered by trees, F, has been measured every year since 1990. It was found that the rate of loss of trees is proportional to the remaining area covered by trees. Write down a differential equation relating F to t, where t is the numbers of years since 1990.		(2 marks)



9	The volume of a sphere V cm3 is related to its radius r cm by the formula



The surface area of the sphere is also related to the radius by the formula



Given that the rate of decrease in surface area, in cm2 s–1, is



find the rate of decrease of volume	(4 marks)
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alevel_para_ut_p2_u3p1_test.docx
test	1 Unit test

Pure MathematicsYear 2 (A Level) Unit Test 3: Integration (part 1)



1	



[bookmark: _GoBack]a	Find	(3 marks)





b	Evaluate, giving your answer in the form, where m, n and p are rational numbers.	(3 marks)



2	Given that, find the value of b showing each step in your working.	(8 marks)



3	Showing all steps, find	(3 marks)



4	Find	(5 marks)



5	Given that, find the value of a.	(5 marks)







6	a	Show thatby expanding andusing the compound-angle formulae.	(3 marks)



b	Hence find	(3 marks)



7	Find	(4 marks)



8	Find	(4 marks)



9	a	Show that	(4 marks)



b	Hence find the exact value of	(5 marks)

2

@ Pearson Education Ltd 2014. Copying permitted for purchasing institution only. This material is not copyright free.

1

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free.

oleObject1.bin



image5.wmf

(


)


 


fd


xx


ò




oleObject2.bin



image6.wmf

(


)


 


9


4


fd


xx


ò




oleObject3.bin



image7.wmf

ln


mnp


+




oleObject4.bin



image8.wmf

 


2


ln


2


ln2


e


dln4


e1


x


b


x


x


æö


=


ç÷


-


èø


ò




oleObject5.bin



image9.wmf

 


cot3d


xx


ò




oleObject6.bin



image10.wmf

 


2


cos6d


xx


ò




oleObject7.bin



image11.wmf

(


)


 


4


4


211


102d


10


a


xx


-=


ò




oleObject8.bin



image12.wmf

cos7cos32cos5cos2


xxxx


+=




oleObject9.bin



image13.wmf

(


)


cos52


xx


+




oleObject10.bin



image14.wmf

(


)


cos52


xx


-




oleObject11.bin



image15.wmf

(


)


 


cos5cos2d


xxx


ò




oleObject12.bin



image16.wmf

(


)


 


π


3


8


π


12


sin41cos4d


xxx


-


ò




oleObject13.bin



image17.wmf

 


3


sind


xx


ò




oleObject14.bin



image18.wmf

4222


tansectan1sec


xxxx


º+-




oleObject15.bin



image19.wmf

 


π


4


4


0


tand


xx


ò




oleObject16.bin



image4.wmf

(


)


5


2


2


63


f7


xx


x


x


=+-




image20.jpeg

lll///II/I///II/IIlI//I///I////I/I///I/I/////I//ﬂ







image21.jpeg

Pearson Edexcel AS and A level Mathematics








image4.emf
alevel_para_ut_p2_ u4_test.docx


alevel_para_ut_p2_u4_test.docx
test	1 Unit test

Pure Mathematics Year 2 (A Level) Unit Test 4: Proof



1	It is suggested that the sequence  produces only prime numbers.







[bookmark: _GoBack]a	Show that ,  and  produce prime numbers.	(2 marks)

b	Prove by counter example that the sequence does not always produce a prime number.	(2 marks)



2	Prove by exhaustion that  for positive integers from 1 to 6 inclusive.	(3 marks)

3	Use proof by contradiction to prove the statement: ‘The product of two odd numbers is odd.’	(5 marks)

4	Prove by contradiction that if n is odd, n3 + 1 is even.	(5 marks)

5	Use proof by contradiction to show that there exist no integers a and b for which 25a + 15b = 1.	(4 marks)

6	Use proof by contradiction to show that there is no greatest positive rational number.	(4 marks)

7	Use proof by contradiction to show that, given a rational number a and an irrational number b, a − b is irrational.	(4 marks)



8	Use proof by contradiction to show that there are no positive integer solutions to the statement  	(5 marks)

9	a	Use proof by contradiction to show that if n2 is an even integer then n is also an even integer.	(4 marks)



b	Prove thatis irrational.	(6 marks)

10	Prove by contradiction that there are infinitely many prime numbers.	(6 marks)
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alevel_para_ut_p2_u5_test.docx
test	1 Unit test

Pure Mathematics Year 2 (A Level) Unit Test 5: Functions and Modelling



1	, x∈ℝ

[bookmark: _GoBack]a	Sketch the graph of y = f(x), labelling its vertex and any points of intersection with the coordinate axes.	(5 marks)





b	Find the coordinates of the points of intersection of and	(5 marks)





2	The functions p and q are defined by  and 



a	Given that pq(x) = qp(x), show that 	(4 marks)



b	Explain why  has no real solutions.	(2 marks)





3	The functions f and g are defined by , x∈ℝ and , x∈ℝ, x > −1

a	Find fg(x) and state its range.	(4 marks)

b	Solve fg(x) = 85	(3 marks)



4	The function g(x) is defined by, x∈ℝ, x > 4. Find g−1(x) and state its domain and range.	(6 marks)

5	The diagram shows the graph of h(x).

Figure 1



The points A(−4, 3) and B(2, −6) are turning points on the graph and C(0, −5) is the y-intercept. Sketch on separate diagrams, the graphs of

a	y = |f(x)|	(3 marks)

b	y = f(|x|)	(3 marks)

c	y = 2f(x + 3)	(3 marks)

Where possible, label clearly the transformations of the points A, B and C on your new diagrams and give their coordinates.




6	The diagram shows a sketch of part of the graph y = f(x) where 

Figure 2



a	State the range of f.	(1 mark)



b	Given that , where k is a constant has two distinct roots, state the possible values of k.	(7 marks)







7	The temperature of a mug of coffee at time t can be modelled by the equation , where is the temperature, in °C, of the coffee at time t minutes after the coffee was poured into the mug and  is the room temperature in °C.

a	Using the equation for this model, explain why the initial temperature of the coffee is independent of the initial room temperature.	(2 marks)

b	Calculate the temperature of the coffee after 10 minutes if the room temperature is 20 °C.	(2 marks)
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alevel_para_ut_p2_u6_test.docx
test	1 Unit test

Pure Mathematics Year 2 (A Level) Unit Test 6: Sequences and Series





[bookmark: _GoBack]1	The first 3 terms of a geometric sequence are , . Find the value of k.	(4 marks)





2	For an arithmetic sequence and

a	Find the value of the 20th term.	(4 marks)

b	Given that the sum of the first n terms is 78, find the value of n.	(4 marks)

3	a	Prove that the sum of the first n terms of an arithmetic series is



	(3 marks)

b	Hence, or otherwise, find the sum of the first 200 odd numbers.	(2 marks)

4	Jacob is making some patterns out of squares. The first 3 patterns in the sequence are shown.

Figure 1



a	Find an expression, in terms of n, for the number of squares required to make pattern n.	(2 marks)



b	Jacob uses a total of 948 squares in constructing the first k patterns. Show that 	(2 marks)





5	A sequence is given by, where p is an integer.



a	Show that	(2 marks)



b	Given that, find the value of p.	(3 marks)



c	Hence find the value of.	(1 mark)

6	A ball is dropped from a height of 80 cm. After each bounce it rebounds to 70% of its previous maximum height.

a	Write a recurrence relation to model the maximum height in centimetres of the ball after each subsequent bounce.	(2 marks)

b	Find the height to which the ball will rebound after the fifth bounce.	(2 marks)

c	Find the total vertical distance travelled by the ball before it stops bouncing.	(4 marks)

d	State one limitation with the model.	(1 mark)


7	At the beginning of each month Kath places £100 into a bank account to save for a family holiday. Each subsequent month she increases her payments by 5%. Assuming the bank account does not pay interest, find

a	the amount of money in the account after 9 months.	(3 marks)

Month n is the first month in which there is more than £6000 in the account.



b	Show that 	(4 marks)

	Maggie begins saving at the same time as Kath. She initially places £50 into the same account and plans to increase her payments by a constant amount each month.

c	Given that she would like to reach a total of £6000 in 29 months, by how much should Maggie increase her payments each month?	(2 marks)



8	An infinite geometric series has first four terms The series is convergent.

a	Find the set of possible values of x for which the series converges.	(2 marks)



b	Given that , calculate the value of x.	(3 marks)
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test	1 Unit test

Pure Mathematics Year 2 (A Level) Unit Test 7: The Binomial Theorem



[bookmark: _GoBack]1	a	Find the binomial expansion of  in ascending powers of x up to and including the x2 term, simplifying each term.	(4 marks)

b	State the set of values of x for which the expansion is valid.	(1 mark)







c	Show that when , the exact value of  is .	(2 marks)





d	Substitute  into the binomial expansion in part a and hence obtain an approximation to. Give your answer to 5 decimal places.	(3 marks)



2	Given that in the expansion of  the coefficient of the x2 term is 75 find:

a	the possible values of a	(4 marks)

b	the corresponding coefficients of the x3 term.	(2 marks)





3	The first three terms in the binomial expansion of  are 

a	Find the values of a and b.	(5 marks)

b	State the range of values of x for which the expansion is valid.	(2 marks)

c	Find the value of c.	(2 marks)



4	

a	Show that the first three terms in the series expansion of f(x) can be written as



	(7 marks)

b	Find the exact value of f (0.01). Round your answer to 7 decimal places.	(2 marks)

c	Find the percentage error made in using the series expansion in part a to estimate the value of f (0.01). Give your answer to 2 significant figures.	(3 marks)



5	

a	Find the values of the constants A, B and C. 	(6 marks)



b	Hence, or otherwise, expandin ascending powers of x, as far as the x2 term.	(6 marks)



c	Explain why the expansion is not valid for.	(1 mark)
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[bookmark: _GoBack]1	Figure 1 shows a logo comprised of a rhombus surrounded by two arcs. Arc BAD has centre C and arc BCD has centre A. Some of the dimensions of the logo are shown in the diagram.

Figure 1





Prove that the shaded area of the logo is	(8 marks)





2	a	When θ is small, show that the equationcan be written as 	(4 marks)



b	Hence write down the value of  when θ is small.	(1 mark)



3	a	Prove that	(3 marks)





b	Hence solve, in the interval, the equation 	(3 marks)









4	Figure 2 shows the right-angled trianglesand, with and.

Figure 2





Prove that 	(8 marks)



test	1 Unit test

Pure Mathematics (A Level) Unit Test 8: Trigonometry
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5	Solve  in the range. Round your answer to 1 decimal place.	(4 marks)



6	a	Prove that 	(3 marks)





b	Use the result to solve, for , the equation 

Give your answer in terms of π. Check for extraneous solutions.	(4 marks)





7	a	Express  in the form , where R > 0 and 0 < α < π

Write R in surd form and give the value of α correct to 4 decimal places.	(4 marks)





The temperature of a kiln, , used to make pottery can be modelled by the equation  where x is the time in hours since the pottery was placed in the kiln.

b	Calculate the maximum value of T predicted by this model and the value of x, to 2 decimal places, when this maximum first occurs.	(4 marks)

c	Calculate the times during the first 24 hours when the temperature is predicted, by this model, to be exactly 1097 °C.	(4 marks)

image5.wmf

(


)


2


3


16243


p-




oleObject1.bin



image6.emf





 




1+ sinθ + tan2θ
2cos3θ −1














 


1


+


sin


q+


tan2


q


2cos3


q-


1




oleObject2.bin



image7.emf





 




1
1− 3θ














 


1


1


-


3


q




oleObject3.bin



image8.emf





 




1+ sinθ + tan2θ
2cos3θ −1














 


1


+


sin


q+


tan2


q


2cos3


q-


1




oleObject4.bin



image9.emf





  
tan x − sec x




1− sin x
≡ −sec x, x ≠ (2n+1) π




2














 


 


tan


x


-


sec


x


1


-


sin


x


º-


sec


x


,


x


¹


(2


n


+


1)


p


2




oleObject5.bin



image10.wmf

0  


  


2


x


p


„„




oleObject6.bin



image11.emf





  
tan x − sec x




1− sin x
= 2














 


 


tan


x


-


sec


x


1


-


sin


x


=


2




oleObject7.bin



image12.emf





  ΔABC, ΔABD














 


 


DABC,DABD




oleObject8.bin



image13.emf





 ΔBCD














 


DBCD




oleObject9.bin



image14.emf





  AB = 1














 


 


AB=1




oleObject10.bin



image15.emf





 ∠BAD = θ














 


ÐBAD=q




oleObject11.bin



image16.png







image17.emf





 1+ tan2θ = sec2θ














 


1


+


tan


2q=


sec


2q




oleObject12.bin



image20.wmf

6sin(60)83cos


qq


+=




oleObject13.bin



image21.wmf

0  360


 


q


°


„„




oleObject14.bin



image22.emf





 (sin3θ + cos3θ )2 ≡ 1+ sin6θ














 


(sin3


q+


cos3


q


)


2º


1


+


sin6


q




oleObject15.bin



image23.wmf

0  


2


q


p


„„




oleObject16.bin



image24.emf





 
(sin3θ + cos3θ ) = 2+ 2




2














 


(sin3


q+


cos3


q


)


=


2


+


2


2




oleObject17.bin



image25.emf





 5cosθ −8sinθ














 


5cosq-8sinq




oleObject18.bin



image26.emf





  Rcos(θ +α )














 


 


Rcos(q+a)




oleObject19.bin



image27.emf





 T °C














 


T°C




oleObject20.bin



image28.wmf

11005cos8s


  


in,0  72


33


xx


Tx


æöæö


=+-


ç÷ç÷


èøèø


„„




oleObject21.bin



image4.png

4cm






image18.jpeg

lll///II/I///II/IIlI//I///I////I/I///I/I/////I//ﬂ







image19.jpeg

Pearson Edexcel AS and A level Mathematics








image9.emf
alevel_para_ut_p2_ u9_test.docx


alevel_para_ut_p2_u9_test.docx


test	1 Unit test

[bookmark: _GoBack]Pure Mathematics Year 2 (A Level) Unit Test 9: Parametric Equations







1	C has parametric equations ,,  



a	Show that the cartesian equation of C is,over an appropriate domain.	(4 marks)

Given that C is a line segment and that the gradient of the line is −1,



b	show that the length of the line segment is, where a is a rational number to be found.	(4 marks)







2	A curve C has parametric equations,,



Show that a cartesian equation of C isfor a suitable domain which should be stated.	(4 marks)







3	The curve C has parametric equations,,



a	Show that the cartesian equation of C can be written as, where a, b and c are integers which should be stated.	(3 marks)

b	Sketch the curve C on the given domain, clearly stating the endpoints of the curve.	(3 marks)

c	Find the length of C. Leave your answer in terms of π.	(2 marks)







4	The diagram shows the curve C with parametric equations,, . The curve passes through the x-axis at P.

Figure 1



a	Find the coordinate of P.	(2 marks)

b	Find the cartesian equation of the curve.	(2 marks)



c	Find the equation of the normal to the curve at the point t = −1. Give your answer in the form 	(6 marks)

d	Find the coordinates of the point where the normal meets C.	(4 marks)








5	A stone is thrown from the top of a building. The path of the stone can be modelled using the parametric equations,,   where x is the horizontal distance from the building in metres and y is the vertical height of the stone above the level ground in metres.

a	Find the horizontal distance the stone travels before hitting the ground.	(4 marks)

b	Find the greatest vertical height.	(5 marks) 







6	A large arch is planned for a football stadium. The parametric equations of the arch are, ,where x and y are distances in metres.

a	Find the cartesian equation of the arch.	(3 marks)

b	Find the width of the arch.	(2 marks)

c	Find the greatest possible height of the arch.	(2 marks)
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Pure Mathematics Year 2 (A Level) Unit Test 10: Numerical Methods



1	



a	Show that the equation f(x) = 0 can be written as, where a and b are constants to be found.	(2 marks)



[bookmark: _GoBack]b	Let x0 = 1.5. Use the iteration formula, together with your values of a and b from part a, to find, to 4 decimal places, the values of x1, x2, x3 and x4.	(2 marks)

A root of f(x) = 0 is α.

c	By choosing a suitable interval, prove that α = −2.782 to 3 decimal places.	(3 marks)



2	, –40 < x < 20, x is in radians.

a	Show that the equation g(x) = 0 can be written as



	(3 marks)





b	Using the formula,

find, to 3 decimal places, the values of x1, x2 and x3.	(2 marks)



3	, where x is in radians.

a	Show that f(x) = 0 has a root α between x = 1.9 and x = 2.0.	(2 marks)

b	Using x0 = 1.95 as a first approximation, apply the Newton–Raphson procedure once to f(x) to find a second approximation to α, giving your answer to 3 decimal places.	(5 marks)



4	

a	By drawing an appropriate sketch, show that there is only one solution to the equation g(x) = 0	(2 marks)

b	Show that the equation g(x) = 0 may be written in the form x = 2e−x + 1	(2 marks)



c	Let x0 = 1.5. Use the iterative formulato find to 4 decimal places the values of x1, x2, x3 and x4.	(2 marks)

d	Using x0 = 1.5 as a first approximation, apply the Newton–Raphson procedure once to g(x) to find a second approximation to α, giving your answer to 4 decimal places.	(4 marks)




5	

The graph y = h(t) models the height of a rocket t seconds after launch.

a	Show that the rocket returns to the ground between 19.3 and 19.4 seconds after launch.	(2 marks)

b	Using t0 = 19.35 as a first approximation to α, apply the Newton–Raphson procedure once to h(t) to find a second approximation to α, giving your answer to 3 decimal places.	(5 marks)

c	By considering the change of sign of h(t) over an appropriate interval, determine if your answer to part b is correct to 3 decimal places.	(3 marks)



6	

Figure 1





a	Figure 1 is a graph of the price of a stock during a 12-hour trading window. The equation of the curve is given above. Show that the price reaches a local maximum in the interval .	(5 marks)

b	Figure 1 shows that the price reaches a local minimum between 9 and 11 hours after trading begins. Using the Newton–Raphson procedure once and taking t0 = 9.9  as a first approximation, find a second approximation of when the price reaches a local minimum.	(6 marks)
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test	1 Unit test

Pure Mathematics Year 2 (A Level) Unit Test 11: Vectors



1	a	The coordinates of A and B are (−1, 7, k) and (4, 1, 10) respectively. Given that the distance from A to B is units, find the possible values of the constant k.	(3 marks)



[bookmark: _GoBack]b	For the larger value of k, find the unit vector in the direction of .	(3 marks)

2	A triangle has vertices A(−2, 0, −4), B(−2, 4, −6) and C(3, 4, 4). By considering the side lengths of the triangle, show that the triangle is a right-angled triangle.	(6 marks)



3	Find the angle that the vectormakes with the positive y-axis.	(3 marks)







4	a	Show that inwithand,



to one decimal place.	(7 marks)





b	Hence findand.	(3 marks)



5	Given that, find the values of a, b and c.	(6 marks)







6	A particle of mass 3 kg is acted on by three forces,, and.

a	Find the resultant force R acting on the particle.	(2 marks)



b	Find the acceleration of the particle, giving your answer in the form	(2 marks)

c	Find the magnitude of the acceleration.	(2 marks)

d	Given that the particle starts at rest, find the exact distance travelled by the particle in the first 10 s.	(3 marks)











7	The diagram shows a cuboid whose vertices are O, A, B, C, D, E, F and G. a, b and c are the vectors ,  and  respectively. The points M and N lie on OA such that . The points K and L lie on EF such that 

Figure 1



Prove that the diagonals KN and ML bisect each other at P.	(10 marks)
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