Curriculum Overview – A2 Further Core Pure Mathematics 
	
	Autumn 
	Spring 
	Summer

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

	Topic 

	Core Pure AS
Units 1,2,3,4,5a, 5b
Chapters 1,2,3,4,5,6
	Core Pure AS
Units 5c,5d,6,7
Chapters 6,7,8,9
	Core Pure A2 
Units 1,2, 3a
Chapters 1,2,3
	Core Pure A2
Units 3b-e , 4,5
Chapters 4,5,6
	Core Pure A2
Unit 6
Chapter 7, 8
Revision
	Formal Examination

	Critical Prior Knowledge 
	Prerequisites:
Pure AS Units 1,2,3,4,5,7
Pure A2 Unit 12

Page 0 – Core Pure Mathematics Book 1-AS - ActiveTeach (activeteachonline.com)
Page 16 – Core Pure Mathematics Book 1-AS - ActiveTeach (activeteachonline.com)
Page 42 – Core Pure Mathematics Book 1-AS - ActiveTeach (activeteachonline.com)
Page 54 – Core Pure Mathematics Book 1-AS - ActiveTeach (activeteachonline.com)
Page 70 – Core Pure Mathematics Book 1-AS - ActiveTeach (activeteachonline.com)
	Prerequisites:
Pure AS Units 5
Pure A2 Unit 12
Core Pure AS Units 2,5

Page 70 – Core Pure Mathematics Book 1-AS - ActiveTeach (activeteachonline.com)
Page 94 – Core Pure Mathematics Book 1-AS - ActiveTeach (activeteachonline.com)
Page 126 – Core Pure Mathematics Book 1-AS - ActiveTeach (activeteachonline.com)
Page 154 – Core Pure Mathematics Book 1-AS - ActiveTeach (activeteachonline.com)
Page 166 – Core Pure Mathematics Book 1-AS - ActiveTeach (activeteachonline.com)
	Prerequisites:
Core Pure AS Units 1,2,3
Pure Units 2,3,8,10,11

Page 0 – Core Pure Mathematics Book 2 - ActiveTeach (activeteachonline.com)
Page 30 – Core Pure Mathematics Book 2 - ActiveTeach (activeteachonline.com)
Page 52 – Core Pure Mathematics Book 2 - ActiveTeach (activeteachonline.com)
	Prerequisites:
Pure Units 2,3,10,11

Page 76 – Core Pure Mathematics Book 2 - ActiveTeach (activeteachonline.com)
Page 100 – Core Pure Mathematics Book 2 - ActiveTeach (activeteachonline.com)
Page 118 – Core Pure Mathematics Book 2 - ActiveTeach (activeteachonline.com)
Page 146 – Core Pure Mathematics Book 2 - ActiveTeach (activeteachonline.com)
	Prerequisite:
Pure Units 8,10,11

Page 170 – Core Pure Mathematics Book 2 - ActiveTeach (activeteachonline.com)
	

	Overall Intent
(Big ideas and key concepts)

	Imaginary and complex numbers
Complex conjugation
Roots of quadratic equations
Solving cubic and quartic equations
Argand diagrams
Modulus and argument form
Loci and regions in the Argand diagram
Sums of natural numbers, squares and cubes
Roots of a quadratic, cubic, quartic equation
Linear transformation of roots
Volumes of revolution
Modelling with volumes of revolution
Introduction to matrices
Determinants
	Inverting matrices
Solving systems of matrices
Linear transformations in 2D and 3D
Proof by induction
Proving divisibility results
Proving statements involving matrices
Equation of a line and a plane in 3D
Angles between lines and planes 
Finding points of intersection and perpendiculars

	Exponential form of complex numbers
DeMoivre’s Theorem
Trigonometric identities
Sums of series
Nth roots of complex numbers
The method of differences
Maclaurin Series
Series expansions of compound functions
Improper integrals
Differentiating and integrating inverse trigonometric functions
Integrating using partial fractions


	Volumes of revolution around the x and y axes and of parametrically defined curves
Modelling with volumes of revolution
Polar coordinates and equations
Sketching curves
Area enclosed by a polar curve
Tangents to polar curves
Inverse hyperbolic functions
Identities and equations
Differentiating and integrating hyperbolic functions
	First order differential equations
Second order homogenous differential equations
Second order non homogenous differential equations
Simple harmonic motion
Damped and forced harmonic motion
Coupled first order simultaneous differential equations
	

	Essential
Knowledge milestones 
(What students must master)


	Understand and use the definitions of imaginary and complex numbers
Add, subtract, divide and multiply complex numbers
Solve quadratic, cubic and quartic equations that have complex roots
Show complex numbers on an Argand diagram
Find the modulus and argument of a complex number
Represent loci and regions on an Argand diagram
Use standard results for series and evaluate and simplify them
Derive and use the relationship between the roots of a quadratic, cubic and quartic equation
Evaluate expressions relating to the roots of polynomials
Find the equation of a polynomial whose roots are a linear transformation of the roots of a given polynomial
Find the volume of revolution
Model real life objects using volumes of revolution
Understand the concept of a matrix
Define the zero and identity matrix
Add, subtract and multiply matrices

	Calculate the determinant
Find the inverse of a matrix
Use matrices to solve systems of equations
Understand the properties of linear transformations and represent them using matrices
Perform transformations using matrices
Find invariant points and lines
Understand and use linear transformations in 3D
Understand and prove results using mathematical induction
Prove results about divisibility and results about matrices using induction
Understand and use the vector and Cartesian forms of the equation of a line and plane
Calculate angles between 2 lines, a line and a plane and 2 planes
Calculate the perpendicular distance between 2 lines, a point and a line, and a point and a plane
	Express a complex number in exponential form and multiply and divide them
Understand and use DeMoivre’s Theorem
Use complex roots of unity to solve geometric problems
Understand and use the method of differences to sum finite series
Find and use higher derivatives of functions
Know how to express functions as an infinite series using Maclaurin Series
Be able to find the series of expansions of compound functions
Understand and evaluate improper integrals and the mean value of a function
Integrate using trig substitutions and using partial fractions
	Find volumes of revolution around the x and y axes and for curves defined parametrically
Model real life applications of volumes of revolution
Understand and use polar coordinates
Convert between polar and Cartesian
Find the area enclosed by a polar curve
Find tangents parallel to or at right angles to the initial line
Understand the definitions of hyperbolic functions and sketch their graphs
Understand and use the inverse hyperbolic functions
Prove identities and solve equations 
Differentiate and integrate hyperbolic functions

	[bookmark: _GoBack]Solve first and second order homogenous and non-homogenous differential equations
Find particular solutions to differential equations using given boundary conditions
Model real life situations with first order differential equations
Model simple harmonic motion
Model damped and forced oscillations 
Model real life situations using coupled first order differential equations
	

	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

	


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

	

	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)?


	Core pure A2 Units 5c, 5d, 7
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Core Pure (AS/Year 1) Unit Test 1: Complex numbers (part 1)





[bookmark: _GoBack]1	The complex number z is defined by . Given that the real part 
of z is ,

a	find the possible values of p.	(4 marks)

b	Write the possible values of z in the form a + bi, where a and b are real.	(1 mark)

c	Show your answer to part b on an Argand diagram.	(1 mark)



2	

a	Find z in the form a + bi, where a and b are real.	(2 marks)



b	Given that z is a complex root of the quadratic equation  
where p, q and r are integers find possible values of p, q and r.	(4 marks)
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Core Pure (AS/Year 1) Unit Test 2: Matrices



[bookmark: _GoBack]1	Given that  show that M is non-singular for all values of p.	(3 marks)



2	The matrix  is such that M2 = I. Find the values of a and b.	(3 marks)



3	

a	Write down the transformation represented by matrix M.	(2 marks)





b	The transformation represented by M maps the line segment with endpoints  and  onto a line segment P′Q′.

Find the coordinates of P′ and Q′.	(3 marks)

c	Find M2 and describe the transformation it represents.	(3 marks)



4	

a	Write down fully the transformation represented by matrix A.	(1 mark)





b	A point  is transformed onto the point  by matrix A. Find the values of a and b.	(3 marks)





5	, where  is a constant.

A triangle, T, is transformed using matrix P2. Describe fully the transformation represented by P2.	(3 marks)

6	a	State the 3 × 3 matrix, M, representing a reflection in the plane y = 0.	(1 mark)

A line segment from the point (2, 5, 9) to the point (8, 5, 9) is transformed using the matrix M.

b	Find the coordinates of the image of the midpoint of the line segment.	(3 marks)

c	Find the matrix, N, required to transform the image back to the original position of the line segment.	(2 marks)








7	

a	Show that M is non-singular.	(2 marks)

The rhombus R is transformed to the rhombus S by the transformation represented by the matrix M. Given that the rhombus R has an area of 20 square units,

b	find the area of rhombus S.	(1 mark)



[bookmark: MTBlankEqn]The matrix M represents an enlargement, centre O and scale factor k, where  followed by a rotation though angle θ anticlockwise about O.

c	Find the value of k.	(2 marks)

d	Find the value of θ.	(2 marks)



8	

a	Find the transformation represented by matrix M. 	(2 marks)

b	The point P(−p, 0, p) is transformed using matrix M. Find, in terms of p, the exact coordinates of the image of this point.	(2 marks)

9	In the year 2001, a parliamentary constituency had an area of 200 square kilometres. The land was assigned for residential, commercial and recreation. Originally there were 20 more square kilometres assigned to recreation than to commercial. In 2011, following a boundary change, the total area of the parliamentary constituency had increased by 40 square kilometres. In the same time:

residential area increased by 22%

commercial area decreased by 10%

recreational area increased by 28%.

Form and solve a matrix equation to find out the area of land assigned to residential, commercial and recreation in 2001.	(7 marks)






10	

a	Describe fully the geometrical transformation represented by M.	(2 marks)



b	The point (a, b) is mapped onto  under the transformation represented by M. Find the values of a and b.	(3 marks)
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[image: AssPack_HEADER_BLANK_portrait]Core Pure (A level/Year 2) Unit Test 3: Polar coordinates

1	Find the polar form of the following Cartesian coordinates, with angles measured in radians.

a	(7, 24)	(2 marks)



b		(3 marks)

[bookmark: _GoBack]2	Convert the following polar coordinates into Cartesian form. Angles are measured in radians.



a		(2 marks)



b		(2 marks)



3	Find polar equations for the following curves in Cartesian form, giving your answer in the form 





a	Find the polar equation for the Cartesian equation  giving your answer in the form 	(3 marks)





b	Show that the curve with Cartesian equation  has polar equation  where A is a constant to be found.	(3 marks)





c	Show that the curve with Cartesian equation  has the polar equation  where B is a constant to be found.	(4 marks)

4	Sketch the following curves, where a is a positive constant.





a	 giving the coordinates of the point where the curve intersects the half line 	(2 marks)





b	, giving the coordinates of the points where the curve intersects the initial line and the half line 	(3 marks)

5	a	Find the exact area of the finite region bounded by the curve with polar equation





		 and the half-lines 	(3 marks)

b	Find the exact area of the finite region bounded by the curve with polar equation





		and the half-lines 	(4 marks)








6	a	On the same diagram sketch for  the curves with polar equations





		  and  	(3 marks)

b	Calculate the coordinates of the points of intersection of these two curves.	(3 marks)

c	Find the exact value of the area of the finite region within both curves.	(6 marks)





[bookmark: EOF]7	The curve C polar equation  where  Find the points of contact and the polar equations of the tangents to C that are parallel to the initial line.		(7 marks)
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Core Pure (AS/Year 1) Unit Test 4: Series



[bookmark: MTBlankEqn][bookmark: _GoBack]1	Given that , find the value of k	(4 marks)



2	Show that 	(4 marks)



3	a	Show that 	(3 marks)



b	Find the smallest value of k for which 	(2 marks)





4	Given that  and , find the values of the constants a and b	(4 marks)







5	, where a and b are rational constants. Given that  and  



a	find an expression for 	(7 marks)



b	hence calculate 	(2 marks)



6	a	Show that . 	(4 marks)



b	Hence evaluate 	(3 marks)




7	a	Show that 	(4 marks)



b	Hence evaluate 	(2 marks)



8	Find the value of n that satisfies 	(5 marks)



9	a	Show that 	(3 marks)



b	Hence show that 	(3 marks)

2
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Core Pure (AS/Year 1) Unit Test 5: Algebra and functions



[bookmark: MTBlankEqn]1	The equation  has roots of the form p and 3p. Find the values of k and p.	(4 marks)



2	The equation  where m and n are real constants, has roots α and α*.

a	Given that Re(α) = 4, find the value of m.	(2 marks)

[bookmark: _GoBack]b	Given that Im(α) ≠ 0, find the range of possible values of n.	(2 marks) 







3	The cubic equation  has roots  and 







a	Write down the values of ,  and 	(1 mark)







b	Given that  and find the value of 	(3 marks)

c	Find the value of k.	(2 marks)



4	









Given that the roots of the cubic equation  are   and  find the



a	roots of the equation 	(5 marks)

b	values of m and n.	(4 marks)











5	The equation  has roots  and . Given that  and 





a	show that  and 	(3 marks)

b	hence find all the roots of the quartic equation	(4 marks)

c	find the value of n.	(2 marks)







6	The roots of the equation  are  and .







a	Write down the values of ,  and .	(1 mark)

b	Hence find the exact value of



i	 	(2 marks)



ii	 	(2 marks)



iii	 	(3 marks)






















7	The cubic equation  has roots  and  Without solving the equation, find a cubic equation whose roots are   and  giving your answer in the form  where  and  are integers to be found.

		(5 marks)

















8	The quartic equation  has roots  and  Without solving the equation, find a quartic equation whose roots are  and  giving your answer in the form  where  and  are integers to be found.

		(5 marks)

2
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Core Pure (AS/Year 1) Unit Test 5: Algebra and functions



[bookmark: MTBlankEqn]1	The equation  has roots of the form p and 3p. Find the values of k and p.	(4 marks)



2	The equation  where m and n are real constants, has roots α and α*.

a	Given that Re(α) = 4, find the value of m.	(2 marks)

[bookmark: _GoBack]b	Given that Im(α) ≠ 0, find the range of possible values of n.	(2 marks) 







3	The cubic equation  has roots  and 







a	Write down the values of ,  and 	(1 mark)







b	Given that  and find the value of 	(3 marks)

c	Find the value of k.	(2 marks)



4	









Given that the roots of the cubic equation  are   and  find the



a	roots of the equation 	(5 marks)

b	values of m and n.	(4 marks)











5	The equation  has roots  and . Given that  and 





a	show that  and 	(3 marks)

b	hence find all the roots of the quartic equation	(4 marks)

c	find the value of n.	(2 marks)







6	The roots of the equation  are  and .







a	Write down the values of ,  and .	(1 mark)

b	Hence find the exact value of



i	 	(2 marks)



ii	 	(2 marks)



iii	 	(3 marks)






















7	The cubic equation  has roots  and  Without solving the equation, find a cubic equation whose roots are   and  giving your answer in the form  where  and  are integers to be found.

		(5 marks)

















8	The quartic equation  has roots  and  Without solving the equation, find a quartic equation whose roots are  and  giving your answer in the form  where  and  are integers to be found.

		(5 marks)
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test	1 Unit test

[bookmark: _GoBack]
Core Pure (AS/Year 1) Unit Test 6: Proof



[bookmark: MTBlankEqn]1	a	Prove by induction that for all positive integers n, 	(5 marks)





b	Hence deduce an expression, in terms of n, for  in the form an where a, b and c are rational numbers to be found.	(2 marks)



2	Prove by induction that for all positive integer n, 	(6 marks)



3	Prove by induction that for all positive integers n,  is divisible by 6	(7 marks)



4	Prove by induction that for all positive integers n,  is divisible by 4	(7 marks)



5	Prove by induction that for all positive integers n,  is divisible by 3	(7 marks)



6	Prove by inducution that for all positive integers n,  	(6 marks)



7	a	Prove by induction that for all positive integers n,  	(7 marks)





b	Given that matrix 
Hence find an expression for  in terms of n	(3 marks)
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test	1 Unit test

[bookmark: _Hlk492631466][bookmark: _GoBack][image: AssPack_HEADER_BLANK_portrait]
Core Pure (AS/Year 1) Unit Test 7: Vectors

1	The line l has equation







A circle C has centre (−2, −2, 2) and radius . 

Given that C intersects l at two points, A and B, find the coordinates of A and B.	(6 marks)

2	Given that a = 3i + j − k and b = −i + 5j + 3k, find a vector which is perpendicular to both a and b.	(4 marks)

3	The points A, B and C have coordinates A(3, −4, 6), B(−1, 7, 2) and C(8, 0, −5).

Find the area of triangle ABC. 	(6 marks)

4	The line with vector equation





is perpendicular to the line with vector equation





a	Find the value of p.	(2 marks)

b	Find the coordinates of the point of intersection of the lines.	(4 marks)



5	The line  has equation







The plane  has equation

2x – y + 4z = 4







The line  is a reflection of the line  in the plane 



Find an exact vector equation of the line .	(9 marks)












6	A plane passes through three points P, Q and R, whose position vectors, referred to an origin O, are ,  and 



a	Find, in the form , a unit vector normal to this plane.	(5 marks)

b	Find a Cartesian equation for the plane.	(2 marks)



c	Find the acute angle between the plane in part b and the plane with vector equation 	(4 marks)

7	Sumarine A wishes to move from point P(6, −13, 14) to point Q(16, −9, 12) where the unit of distance is kilometres.

An enemy, submarine B, is located at a fixed point O. Submarine B has a radar that can detect motion within 15 km.

a	Can submarine A move from P to Q undetected by the radar of submarine B?	(7 marks)

b	State one limitation of the model.	(1 mark)
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test	1 Unit test


[image: AssPack_HEADER_BLANK_portrait]Core Pure (AS/Year 1) Unit Test 8: Calculus



[bookmark: MTBlankEqn][bookmark: _GoBack]1	Figure 1 shows part of the curve with equation . The shaded region is bounded by the curve and the x-axis. The region is rotated 2π radians about the 
x-axis to generate a solid of revolution



Find the exact volume of solid generated. Leave your answer in the form , where a is a rational number to be found.	(4 marks)

[image: D60989_QP_Q1_Figure_1]





2	Figure 2 shows the curve with equation . The shaded region is bounded by the curve and the line x = 4. The region is rotated 2π radians about the 
x-axis to generate a solid of revolution. Find the exact volume of the solid generated. Leave your answer in the form , where a and b are rational numbers to be found.	(5 marks)

[image: D60989_QP_Q2_Figure_2]












3	Figure 3 shows a vase with a base width of 8 cm and a height of 12 cm. The edge of the vase is modelled by the equation , , as shown in Figure 4. The vase is formed by rotating the shape through 360° about the y-axis.

[image: D60989_QP_Q3_Figure_3_Figure_4]



Find the maximum capacity of the vase. Leave your answer in the form , where a is a rational number to be found.	(6 marks)











4	Figure 5 shows the shaded region R is bounded the curve , , and the straight line with equation  , the y-axis and the line
 y = 3. Find the exact volume of the solid generated when this region is rotated through 2π radians about the y-axis. Leave your answer in the form  where a is a rational number to be found.	(8 marks)

[image: D60989_QP_Q4_Figure_5]










5	Figure 6 shows part of an ellipse with equation  inside a cylinder with a diamater of 10 cm and a height of 10 cm. The shaded region is rotated 360° about the y-axis to generate a solid of revolution. Find the exact volume of solid generated. Leave your answer in the form , where a is a rational number to be found.		(7 marks)

[image: D60989_QP_Q5_Figure_6]












6	Figure 7 shows a rubber flotation device. The dimensions of the flotation device are shown in the figure. Figure 8 shows a scale model of the flotation device bounded by curves with equations  and . The flotation device is formed by rotating the shaded region through 2π radians about the y-axis.

a	Find the volume of the model.	(7 marks)

b	Hence find the volume of the flotation device.	(2 marks)



	It was later discovered that the maximum capacity of air in the flotation device was . 

c	Using this information and the correct answer from part b, evaluate the model, explaining your reasoning.	(1 mark)



[image: D60989_QP_Q6_Figure_7_Figure_8]








7	A candlestick has base diamater 8 cm and height 28 cm, as shown in Figure 9. A model of the candlestick is shown in Figure 10, together with the equations that were used to create the model.

[image: D60989_QP_Q7_Figure_9_Figure_10]



a	Show that the volume generated by rotating the shaded region (in Figure 10) 
2π radians about the y-axis is 	(4 marks)

b	Hence find the volume of metal needed to create the candlestick.	(6 marks)

2

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

2

[image: 2018-02-12]© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free.

oleObject1.bin



image5.wmf

a


p




oleObject2.bin



image6.jpeg







image7.wmf

22


235


yxxx


+=+




oleObject3.bin



image8.wmf

(


)


5


ab


+p




oleObject4.bin



image9.jpeg

Figure 2







image10.wmf

2


32448


yxx


=-+




oleObject5.bin



image11.wmf

2


4


x


„„




oleObject6.bin



image12.jpeg

Figure 4

Figure 3

12cm

<+——8cm——»






image13.wmf

a


p




oleObject7.bin



image14.wmf

3


2


1


9


yx


=




oleObject8.bin



image15.wmf

0


9


x


„„




oleObject9.bin



image16.wmf

330,


yx


--=




oleObject10.bin



image17.wmf

0


6


x


„„




oleObject11.bin



image18.wmf

a


p,




oleObject12.bin



image19.jpeg

Figure 5







image20.wmf

22


(10)


1


1664


xy


-


+=




oleObject13.bin



image21.wmf

a


p




oleObject14.bin



image22.jpeg

Figure 6







image23.wmf

4


1


xy


=+




oleObject15.bin



image24.wmf

4


3


xy


=-+




oleObject16.bin



image25.wmf

23


32000cm


p




oleObject17.bin



image26.jpeg

Figure 7

120 cm






image27.jpeg

28cm

Figure 9

8cm

Figure 10
y=x>+13

1
< x- 1= (- 10y

1
< x- 1= (-4

0






image28.wmf

112


15


p




oleObject18.bin



image4.wmf

2


2


yxx


=-




image29.jpeg

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







image30.png

Pearson Edexcel AS and A level Further Mathematics








image9.emf
al_para_ut_cp2_u1_ test.docx


al_para_ut_cp2_u1_test.docx


test	1 Unit test

[bookmark: _GoBack][image: AssPack_HEADER_BLANK_portrait]Core Pure (A level/Year 2) Unit Test 1: Complex numbers





[bookmark: Temp][bookmark: MTBlankEqn]1	Given that  and 









a	Express  and  in the form  where r > 0 and  	(5 marks)









b	Hence, or otherwise, calculate  and  giving your answers in the form  where r > 0 and 	(5 marks)





c	Display  and  on an Argand diagram.	(2 marks)

2	Use de Moivre’s theorem to fully simplify



a		(1 mark)



b	  	(2 marks)



c		(3 marks)





3	Express  in terms of powers of , giving your answer in its simplest form.		(6 marks)

4	Solve, giving your answers, where appropriate, in the form r(cos θ + isin θ) 
where –π < θ ⩽ π



a	 showing the solutions on an Argand diagram.	(6 marks)



b	 showing the solutions on an Argand diagram.	(6 marks)

5	A complex number z has modulus 1 and argument θ



a	Show that 	(3 marks)

b	Hence show that



		(6 marks)

c	Hence find the exact value of



[bookmark: Eof]			(5 marks)
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[image: AssPack_HEADER_BLANK_portrait]Core Pure (A level/Year 2) Unit Test 2: Hyperbolic functions

1	An economist predicts that t years after a company’s appointment of a new managing director, the number of subscribers to the company’s social media 
website S, in millions, will be given by

[bookmark: _GoBack]S = 5 cosh 2t – 3 sinh 2t

a	Use calculus to show clearly that the minimum number of subscribers predicted by the economist is exactly 4 million.	(6 marks)

b	Justify, by further differentiation, that this value of S is a minimum.	(2 marks)

2	a	Using the definitions for cosh x and sinh x in terms of exponentials, show that

cosh2 x – sinh2 x = 1

	(3 marks)

b	Find the exact value of x for which

2 tanh x – cosh x = 0

	giving your answer as a natural logarithm.	(5 marks)





3	The curves C1 and C2 have equations  and  respectively.

a	Sketch the graphs of the curves C1 and C2 on one set of axes, giving the equation of any asymptote and the exact coordinates of any points where the curves cross the axes.	(5 marks)

b	Use algebra to show that the x-coordinate of the point of intersection of the curves C1 and C2 is 5 ln k where k is a rational number to be found.	(5 marks)








[bookmark: MTBlankEqn]4	a	A function y = artanh x has domain 	(2 marks)

and range { y ∈ ℝ : y ∈ [0, 1nk ] }

Use the logarithmic form of artanh x to show that k = 5

b	Differentiate x artanh 3x with respect to x	(3 marks)

c	Hence, or otherwise, use algebraic integration to find the exact value of







giving your answer in the form  where k is a rational number to be found.	(6 marks)

5	a	Use the substitution x = 3 cosh u to prove that





	(8 marks)

b	A veterinary science student is investigating how cats respond to being called and their subsequent movement. The student conducts experiments where stationary cats are individually called by their owners. As soon as a cat begins to move, its velocity in m s–1 is modelled by the equation





	where t is the time in seconds after the cat is called.

	The cat in a first experiment, Harry, begins to move 2 seconds after being called.

i	Explain clearly why the model is unsuitable for Harry’s movement.	(1 mark)

The cat in a second experiment, Holly, begins to move 3 seconds after being called. The owner stands 15 m away from Holly’s initial position.

	Assuming that Holly moves in a straight line towards her owner,

[bookmark: EOF]ii	use part a to find, in its simplest form, the exact distance in metres that the model predicts Holly will be from her owner 5 seconds after being called.	(4 marks)
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[image: AssPack_HEADER_BLANK_portrait]Core Pure (A level/Year 2) Unit Test 3: Polar coordinates

1	Find the polar form of the following Cartesian coordinates, with angles measured in radians.

a	(7, 24)	(2 marks)



b		(3 marks)

[bookmark: _GoBack]2	Convert the following polar coordinates into Cartesian form. Angles are measured in radians.



a		(2 marks)



b		(2 marks)



3	Find polar equations for the following curves in Cartesian form, giving your answer in the form 





a	Find the polar equation for the Cartesian equation  giving your answer in the form 	(3 marks)





b	Show that the curve with Cartesian equation  has polar equation  where A is a constant to be found.	(3 marks)





c	Show that the curve with Cartesian equation  has the polar equation  where B is a constant to be found.	(4 marks)

4	Sketch the following curves, where a is a positive constant.





a	 giving the coordinates of the point where the curve intersects the half line 	(2 marks)





b	, giving the coordinates of the points where the curve intersects the initial line and the half line 	(3 marks)

5	a	Find the exact area of the finite region bounded by the curve with polar equation





		 and the half-lines 	(3 marks)

b	Find the exact area of the finite region bounded by the curve with polar equation





		and the half-lines 	(4 marks)








6	a	On the same diagram sketch for  the curves with polar equations





		  and  	(3 marks)

b	Calculate the coordinates of the points of intersection of these two curves.	(3 marks)

c	Find the exact value of the area of the finite region within both curves.	(6 marks)





[bookmark: EOF]7	The curve C polar equation  where  Find the points of contact and the polar equations of the tangents to C that are parallel to the initial line.		(7 marks)
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[image: AssPack_HEADER_BLANK_portrait]Core Pure (A level/Year 2) Unit Test 3: Polar coordinates

1	Find the polar form of the following Cartesian coordinates, with angles measured in radians.

a	(7, 24)	(2 marks)



b		(3 marks)

[bookmark: _GoBack]2	Convert the following polar coordinates into Cartesian form. Angles are measured in radians.



a		(2 marks)



b		(2 marks)



3	Find polar equations for the following curves in Cartesian form, giving your answer in the form 





a	Find the polar equation for the Cartesian equation  giving your answer in the form 	(3 marks)





b	Show that the curve with Cartesian equation  has polar equation  where A is a constant to be found.	(3 marks)





c	Show that the curve with Cartesian equation  has the polar equation  where B is a constant to be found.	(4 marks)

4	Sketch the following curves, where a is a positive constant.





a	 giving the coordinates of the point where the curve intersects the half line 	(2 marks)





b	, giving the coordinates of the points where the curve intersects the initial line and the half line 	(3 marks)

5	a	Find the exact area of the finite region bounded by the curve with polar equation





		 and the half-lines 	(3 marks)

b	Find the exact area of the finite region bounded by the curve with polar equation





		and the half-lines 	(4 marks)








6	a	On the same diagram sketch for  the curves with polar equations





		  and  	(3 marks)

b	Calculate the coordinates of the points of intersection of these two curves.	(3 marks)

c	Find the exact value of the area of the finite region within both curves.	(6 marks)





[bookmark: EOF]7	The curve C polar equation  where  Find the points of contact and the polar equations of the tangents to C that are parallel to the initial line.		(7 marks)

2

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

2

[image: 2018-02-12]© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free.

oleObject1.bin



image5.wmf

3


4,


4


p


æö


ç÷


èø




oleObject2.bin



image6.wmf

4


53, 


3


p


æö


ç÷


èø




oleObject3.bin



image7.wmf

f()


r


q


=




oleObject4.bin



image8.wmf

2


,


4


yx


=




oleObject5.bin



image9.wmf

()


rf


q


=




oleObject6.bin



image10.wmf

8


xy


=




oleObject7.bin



image11.wmf

2


 cosec2,


rA


q


=




oleObject8.bin



image12.wmf

34


yxa


=+




oleObject9.bin



image13.wmf

2cosec(),


raB


q


=-




oleObject10.bin



image14.wmf

2sin3,


ra


q


=




oleObject11.bin



image15.wmf

3


2


q


p


=




oleObject12.bin



image16.wmf

(54cos)


ra


q


=+




oleObject13.bin



image17.wmf

q


=p




oleObject14.bin



image18.wmf

2sec


r


q


=




oleObject15.bin



image19.wmf

0and


3


qq


p


==




oleObject16.bin



image20.wmf

(32cos)


ra


q


=+




oleObject17.bin



image21.wmf

and


44


qq


pp


=-=




oleObject18.bin



image22.wmf

02


q


<p


„




oleObject19.bin



image23.wmf

3sin


r


q


=




oleObject20.bin



image24.wmf

3sin


r


q


=+




oleObject21.bin



image25.wmf

1cos,


r


q


=+




oleObject22.bin



image26.wmf

0


<2


q


p.


„<




oleObject23.bin



image4.wmf

(


)


23, 2


--




image27.jpeg

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







image28.png

Pearson Edexcel AS and A level Further Mathematics








image12.emf
al_para_ut_cp2_u4_ test.docx


al_para_ut_cp2_u4_test.docx
test	1 Unit test

[image: AssPack_HEADER_BLANK_portrait]Core Pure (A level/Year 2) Unit Test 4: Further algebra and functions (series)

[bookmark: _GoBack]1	a	Prove that



		

where a is a constant to be found.	(5 marks)



b	Find the value of , giving your answer as an exact fraction.	(1 mark)

c	Find an expression in its simplest form for



			(4 marks)

2	a	Simplify



			(2 marks)



b	Use the method of differences to show that 	(3 marks)

3	a	Express in partial fractions



			(3 marks)

b	Show that



		

where a, b and c are constants to be found.	(5 marks)



4		



a	Show that 	(4 marks)

b	Obtain the first three non-zero terms of the series expansion of sec x, in ascending powers of x. 	(5 marks)








5	a	Use standard results to show that the first four terms of the series expansion of in ascending powers of x can be expressed as



			(3 marks)

b	Use standard results to obtain the first four non-zero terms of the series expansion of 



			(3 marks)





6	a	Show that the series expansion of  in ascending powers of x, up to and including the term in x4, is 	(5 marks)

b	State the range of values of x for which the answer to part a is valid.	(1 mark)



c	By choosing a suitable value for x, use the expansion from part a to obtain an estimate for the value of 

Give your answer to 3 decimal places.	(4 marks)



[bookmark: EOF]d	Write down the first four terms of the series expansion for 	(2 marks)
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[image: AssPack_HEADER_BLANK_portrait]Core Pure (A level/Year 2) Unit Test 5: Further calculus



[bookmark: MTBlankEqn][bookmark: _GoBack]1	a	Express  in partial fractions.	(3 marks)



b	Hence integrate  giving your answer in its simplest form.	(4 marks)



2	a	Evaluate 	(4 marks)



b	Evaluate 	(5 marks)




3	A trophy for a new rugby tournament is to be manufactured in the shape of a rugby ball. The designer models this using an ellipse with parametric equations



	

[image: ]

The ellipse is to be rotated about the y-axis to form a 3-dimensional solid.



a	Show that the volume of the solid is given by 	(3 marks)

b	Calculate the exact volume of the solid produced.	(5 marks)

c	The finished trophy will measure 16 cm tall and will be manufactured from bronze, which has a density of 8.7 g/cm3

	Calculate the mass of the trophy.	(2 marks)






4	a	i	Differentiate 







	with respect to y find an expression for  in terms of x	(5 marks)



ii	Hence, or otherwise, differentiate  with respect to x	(2 marks)

b	The curve with equation



		

has one turning point. Find the exact coordinates of this point and determine its nature.	(7 marks)



5	





a	Find  using the substitution 	(5 marks)



b	Find the mean value of f(x) over the interval 	(3 marks)





[bookmark: EOF]c	Hence find the mean value of  over the interval 	(2 marks)
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[image: AssPack_HEADER_BLANK_portrait]Core Pure (A level/Year 2) Unit Test 6: Differential equations

1	Find the particular solution of the differential equation







For or which y = 1 when 



Give your answer in the form 	(7 marks)

[bookmark: _GoBack]2	Find the general solution of the differential equation





	 		(4 marks)

3	Find the general solution of the differential equation







	given that y = 0 and  when x = 0	(11 marks)






4	An engineer wants to study the effect of adding a damper to an oscillating system to control the oscillations. She models the systems, as shown in Figure 1, with a mass attached to a spring, which is suspended vertically from an oscillating device. The mass is also attached to a dashpot damper.

Figure 1

[image: P:\Text_Extraction\UK\GCE_ALevel\raw\Corrections\Batch05\Batch 5 Second proof to CSC\D60997_Q4_Fig1_Oscillator Diagram.jpg]







	The motion of the mass is modelled by the differential equation 
	

where x is the displacement, in metres, of the mass from its equilibrium position and t is time measured in seconds.






a	i	Show that a particular integral for the differential equation is	(3 marks)





ii	Find the general solution to the differential equation.	(5 marks)



b	Given that x = 0 and  when t = 0, find the particular solution for this model.	(4 marks)



c	Describe what happens to the motion of the mass as 	(1 mark)






5	A remote island has colonies of two competing species of insect, X and Y. Each species reproduces at a rate proportional to its population and is adversely affected by the other species at a rate proportional to the number of that species. At time t, measured in centuries, the populations of the species, measured in tens of thousands, are x and y respectively. The populations are modelled by the pair of simultaneous equations









	Initially x = 21 and y = 12

a	Show that:





				(3 marks)

b	Find the particular solution for the number of insects in species X at time t	(5 marks)

c	Find the particular solution for the number of insects in species Y at time t	(4 marks)

[bookmark: EOF]d	This model predicts that one of the species will become extinct. Calculate the time at which this is predicted to happen and calculate the size of the population of the other species when this happens.	(3 marks)
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