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C3 : Algebraic Fractions

	https://youtu.be/MC90CB-s8QM
[image: http://blog.printpapa.com/wp-content/uploads/2010/08/78_2558195.jpg]
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YRM7R83\qrcode.29596866.png]


Copy the two examples
1) Simplify   
[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\img764.jpg]





2) [image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\img764.jpg]Simplify      

	

C3 Algebraic Division

	
https://youtu.be/tfjYIrkvalI
[image: http://thumbs.dreamstime.com/z/blank-clipboard-notepad-isolated-white-8448708.jpg]
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0CQVB242\qrcode.29596979.png]


 	



               Copy the example 

[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\img765.jpg]


	
C3: Reciprocal Trig Functions

	https://youtu.be/5mpYSXxktHU

	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\KFCF9TXG\qrcode.29609458.png]



Complete the table
	sec x =

	

	cosec x =

	
	cot x =

	



Draw the graphs of
y = sec x, 						y = cosec x
[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\4P71VQ4X\graph_20160830_045003.png][image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\AK37QY6I\graph_20160830_045046.png]
y









        y = cot x
[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\9B9ZVJEL\graph_20160830_045204.png]











When proving a trig identity, how should you start the proof and how should you finish the proof? 
Start with LHS  and end with  RHS ( or vice versa). The last thing you should write is “Proof Complete” (or Q.E.D. if you like your Latin)
What is the difference between = and 
= means “equals” and is used to solve equations
 means “is identical to” and is used when algebraic expressions are identical

e.g.  is only true for two values of x
e.g.  is true for every value of x


	
C3 Pythagorean Identities

	https://youtu.be/VcDtYgSDvRs

	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0CQVB242\qrcode.29610413.png]



There are three Pythagorean identities (one of which you had to know for C2). 
What are they?			



[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\img766.jpg]Prove that  -      
	
C3 Trig Consolidation

	[image: http://www.zencollegelife.com/blog/wp-content/uploads/2009/03/notepad.jpg]https://youtu.be/zk8Bled7bFc
	[image: C:\Users\m.macve.BHA\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L7P3VPGU\qrcode.29679131.png]


  	


Solve the equation   = cot θ. Show full working [image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\img767.jpg]




	

C3 Chain Rule

	https://youtu.be/YLSm56VIa6U
[image: http://www.photosinbox.com/download/blank-notepad.jpg]
	[image: C:\Users\m.macve.BHA\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0S2YLTWC\qrcode.29677045.png]



     If  y = , what is . 



	
C3:The Product Rule

	https://youtu.be/Jpg3QX5slg4

	[image: C:\Users\m.macve.BHA\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\L7P3VPGU\qrcode.29676879.png]


[image: http://harrimanumc.org/images/notepad-md.png]                  
 If y = f(x) g(x), what is 
f’(x)g(x) + f(x)g’(x)


If y = , what is .   Show the full working. [image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\img768.jpg]


	
C3 The Quotient Rule

	https://youtu.be/aYzFUB5q7BI
	[image: C:\Users\m.macve.BHA\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\ZP0XP5RC\qrcode.29666452.png]


[image: http://www.loginvsi.com/documentation/images/7/75/2013-11-01_06_54_26-Untitled_-_Notepad.png]	


If y =  where u and v are functions of x, what is 

If y =   what is 


If y = , what is  ? Show the full working.

[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\img769.jpg]
	C3: 

Differentiating trig functions

	https://youtu.be/kQ0lvJtXIgY
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\QUEJYM1X\qrcode.29701306.png]


	
[image: http://www.fromoldbooks.org/Ogg-Palatino/pages/227-scrollwork-manuscript-border/227-scrollwork-manuscript-border-q90-1185x1661.jpg]    Complete this table



	y
	


	sin x

	cos x

	cos x

	-sin x

	tan x

	

	sec x

	sec x tan x

	cosec x

	- cosec x cot x

	cot x

	



	When differentiating a trig should you use radians or degrees?    RADIANS


	C3: 
The Compound Angle Formulae

	https://youtu.be/DyqQG7MzOPU
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YRM7R83\qrcode.29701420.png]


	
[image: ]
          	

sin (A±B) = sin A cos B ± cos A sin B

          	
cos (A±B) = cos A cos B   sin A sin B

          	
tan (A±B) = 






	C3: The Double Angle Formulae

	https://youtu.be/upkil94kk_g
[image: https://creativevip.net/img/resources/large/notepad-psd.png]
	[image: C:\Users\m.macve.BHA\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\ZP0XP5RC\qrcode.29675950.png]




Complete these double angle formulae


          sin 2A = 2 sinA cos A

          tan 2A = 


          cos 2A = 

There are two other formulae for cos 2A. 

          cos 2A = 

          cos 2A = 



	C3: The Factor Formulae

	https://youtu.be/sHPEY10RSOE

	[image: C:\Users\m.macve.BHA\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0O9Q1BLI\qrcode.29666570.png]


[image: ]	



The factor formulae









	C3: Natural logarithms including derivatives of  and ln x

	https://youtu.be/cxtkmtQmhUY


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0CQVB242\qrcode.29729019.png]


[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\new doc 2017-08-29 07.29.49_1.jpg]
	
	C4: Integration as the inverse of differentiation

	https://youtu.be/NRZJw-FtuSA


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0CQVB242\qrcode.29723137.png]


[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\new doc 2017-08-29 07.38.47_1.jpg]
     



	C3: Revision for Continuing With Confidence Test 1
Simplifying Algebraic Fractions

	https://youtu.be/PY1lwgBLnqo


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\S2NBW54N\qrcode.41227739.png]





	Express   –    as a single fraction in its simplest form. 
[image: Image result for simplifying joke]

	C3: Revision for Continuing With Confidence Test 2
Differentiating ln

	https://youtu.be/8uUqYRl9T0Q


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\VMDRMU4Y\qrcode.41227861.png]




	The point P lies on the curve with equation y = ln . The x-coordinate of P is 3.

	Find an equation of the normal to the curve at the point P in the form y = ax + b, where a and b are constants. 
[bookmark: _GoBack][image: Image result for log joke]

	C3: Revision for Continuing With Confidence Test 3
Product and Quotient Rule

	https://youtu.be/X8xxaHJtsJE

	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\DK7FRESK\qrcode.41228020.png]


		Differentiate with respect to x 
		(i)	x2e3x + 2,

		(ii)	.

[image: Image result for differentiation joke]

	C3: Revision for Continuing With Confidence Test 4
Trig proofs

	https://youtu.be/Csj_NSc1uOk


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\S2NBW54N\qrcode.41228069.png]


Show that 


		(i)	  cos x – sin x,      x  (n – ),  n  ℤ,
		(ii)	 (cos 2x – sin 2x)  cos2 x – cos x sin x – .

[image: Image result for proof joke]

	C3: Functions – Domain, Range, Composite

	https://youtu.be/obyZwc7EX3Y



	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\KFCF9TXG\qrcode.29730890.png]


Define these terms
A mapping………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

Domain………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

Range…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

Function………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

[image: http://upload.wikimedia.org/wikipedia/commons/thumb/3/39/Latex_real_numbers.svg/120px-Latex_real_numbers.svg.png]…………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

Composite Function……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………

If f(x) = 3x +2 and g(x) = , 
a) what is fg (x)






b) what is gf (x)





	C3 Functions – Modulus, Inverse, Transformations

	https://youtu.be/dxzM3Yl0X5s


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\CNSJ7SJI\qrcode.29730979.png]


If f(x)  = 3x + 2, what is f-1(x) ? Show the full working.




Sketch the following functions
	f(x) = |3x + 2|				     f(x) = |x| - 2
[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YRM7R83\graph_20150526_040348.png][image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YRM7R83\graph_20150526_040348.png]










The graph shows the function f(x) 
Sketch the graphs of
 y = |f(x)|						y = f(|x|)
[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\KFCF9TXG\graph_20150526_040913.png][image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\KFCF9TXG\graph_20150526_040913.png] 



	C3: Numerical Methods

	https://youtu.be/4JYb-lPtspU



	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\4GOYBCPB\qrcode.29740809.png]


[image: ]

Show that there is a root of the equation  =   between x = 1.7 and x = 1.8.
Underline the key sentence that you must write at the end of these questions.

















Use iteration to find a solution to x2 – 4x + 1  = 0 correct to 2 d.p.

	C3: R cos (x + )

	Use https://youtu.be/dmrFYuNfkFg

[image: http://www.wpclipart.com/education/supplies/paper/paper_2/spiral_notebook_paper_page.jpg]
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\4GOYBCPB\qrcode.29728994.png]



Solve the equation 3 cos x  + 5 sin x = 2 
(0  x  360)
Show the full working. 


	C3: Inverse trig functions including graphs

	https://youtu.be/hklOnHJx1t4


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0CQVB242\qrcode.29740751.png]


What is the difference between y = sin-1x and y = (sin x )-1 ?

…………………………………………………………………………………………………………………………

Sketch the graphs of

y = arc sin x (y = sin-1x)				        y = arc cos x (y = cos-1x)
[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0CQVB242\graph_20150526_054211.png][image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0CQVB242\graph_20150526_054211.png]













y = arc tan x (y = tan-1x)
[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\KFCF9TXG\graph_20150526_054533.png]




	C3: dy/dx = 1/ (dx/dy)

	
https://youtu.be/KEoip8FNAp4
[image: http://i.stack.imgur.com/rpi0a.png]
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\CNSJ7SJI\qrcode.29723143.png]



Find the value of  at the point (2,1) on the curve with
equation  



	C4: Implicit Differentiation

	https://youtu.be/am9WPDZL76M

	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\Y68R8Z02\qrcode.29748009.png]


[image: http://thumbs.dreamstime.com/z/line-paper-clipping-path-502862.jpg] 
 The equation of a curve is 
Find an expression for   


	C4: Binomial Expansion

	https://youtu.be/eC2I1eismWQ


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\CNSJ7SJI\qrcode.29951598.png]


[image: http://content.mycutegraphics.com/borders/squiggle-border.png]
What is the binomial expansion which is valid for all values of n?









If n is fractional or negative, the expansion is only valid for certain values of x. What are those values?

	C4 Partial Fractions

	https://youtu.be/OeUCqui7bu0

[image: http://content.mycutegraphics.com/borders/loopy-border.png]
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\QUEJYM1X\qrcode.29740893.png]



               Write  in partial fractions. Show the full method

















              Write in partial fractions. Show the full method













[image: http://www.jdpsigns.co.uk/ebay/images/turn/main_image.jpg]
                ….continued on next page

	C4 Partial Fractions Page 2


[image: http://content.mycutegraphics.com/borders/loopy-border.png]
Write  in partial fractions. Show the full method 

	S2: Projectiles

	https://youtu.be/ZLbfw3iYIBc


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\2XTLDQRF\qrcode.36431395.png]


A projectile P is projected from a point O on a horizontal plane with speed  and with angle of elevation 30. After projection, the projectile moves freely under gravity until it strikes the plane at point A. Find
a) the greatest height above the plane reached by P,
b) the time of flight of P
c) [image: http://content.mycutegraphics.com/borders/dipped-corner-border.png]the distance OA



	C4: Integration (Trig, Partial Fractions, ln x)

	https://youtu.be/wHYbo3igKqs


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\4GOYBCPB\qrcode.29747034.png]


[image: http://fc05.deviantart.net/fs48/f/2009/194/f/6/Hi_Res_Lined_Paper_Texture_by_merileekitty.jpg] 
	Show how to integrate the following
 







 








   **












[image: http://www.jdpsigns.co.uk/ebay/images/turn/main_image.jpg]….continued on the next page
** This isn’t on the video. We shall do this in the lesson


	
C4: Integration (Trig, Partial Fractions, ln x) page 2


[image: http://fc03.deviantart.net/fs70/f/2011/296/c/9/lined_paper_by_captainjackharkness-d4dobkd.png]                  
       
 




  dx =




   dx


	C4: Trapezium Rule and Percentage Error

	https://youtu.be/IBMPn_4eKqY


	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YRM7R83\qrcode.29913990.png]


[image: http://mewarnai.us/images/583564-page-borders.png]
        Use the trapezium rule with 4 strips to find an approximate value for 








      

          When calculating the percentage error, use this formula
      Percentage error = 

	S2: Motion in a straight line

	https://youtu.be/xvVkAG7o1T8



	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\X43GTKBU\qrcode.36431556.png]


[image: ][image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\img759.jpg]
 

	C4: Integration by Parts

	https://youtu.be/3ElTLQirl4E

[image: http://content.mycutegraphics.com/borders/squiggle-border.png]
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YRM7R83\qrcode.29925880.png]



The formula for integration by parts is
    
Use integration by parts to work out    x cos x dx


	C4: Integration by Substitution

	https://youtu.be/WeAKe8uGQ1M

[image: http://www.clipartbest.com/cliparts/jix/pEy/jixpEy85T.gif]
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\KFCF9TXG\qrcode.29926268.png]



Use integration by substitution to work out
 x (2x + 5) dx








Use integration by substitution to evaluate 
 

	M2 Centre of Mass

	https://youtu.be/6dVVxvKBYdY

	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\2XTLDQRF\qrcode.36438949.png]



Find the centre of mass of a 2kg mass at the point (3,0), a 5 kg mass at the point (4,0) and a 3 kg mass at the point (6,0)





Find the centre of mass of a 2kg mass at the point (1,2), a 5 kg mass at the point (4,3) and a 3 kg mass at the point (3,1)




Where is the centre of mass of the following laminas
a) A uniform circular disc……………………………………………………………

b) A uniform rectangular lamina………………………………………………

c) A uniform sector of a circle…………………………………………………

Find the centre of mass of a uniform triangular lamina with vertices at (1,1), (5,0) and (2,4)





	M2 Frameworks

	https://youtu.be/yZy7eC1hJM8

	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\AK37QY6I\qrcode.36463067.png]



[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\img762.jpg]Find the centre of mass of this framework


	M2 Tilting

	https://youtu.be/TogyRaizaQw

	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\IE\X43GTKBU\qrcode.36442216.png]


[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\img763.jpg]
Find the angle that the line AB makes with the vertical if this lamina is freely suspended from A



	C4: Connected rates of Change

	https://youtu.be/OyeiYysYXZI

[image: ]
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0CQVB242\qrcode.29951656.png]


The rate of change of the radius of a circle is 5 cm s-1. Find the rate of change of the area of the circle when  the radius is 3 cm.

	C4: Vectors - Introduction

	https://youtu.be/2OWPNzC7JBI

[image: http://www.diversafitness.com/images/notepad.jpg]
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5YRM7R83\qrcode.29914972.png]




The first part of this video is revision of GCSE vectors. Make your own notes of stuff you may have forgotten.






Find a unit vector which is in the direction 3a + 4b



What are the vectors i, j and k?

Find the distance between (4,3,6) and (3,4,-2)




	C4: Vectors – scalar (dot) product

	https://youtu.be/zkAMAhqeXio



	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\0CQVB242\qrcode.29915942.png]



What is the definition of a.b ?

If a= a1i + a2j + a3k and b = b1i + b2j + b3k what is a.b ?


What is the angle between  and   ?


	C4: Vectors – vector equation of a line

	https://youtu.be/ltVa0nqX7o8

[image: http://www.kidsmathgamesonline.com/images/pictures/shapes/rectangle.jpg]
	[image: C:\Users\Mick and Roo\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\4GOYBCPB\qrcode.29924360.png]


A straight line passes through (-1,1) and (0,1). What is the vector equation of this line? 









This next bit isn’t in the video. Try to write down the answer. We will discuss in the lesson.
The vector equation of a straight line is r = a + b.
What information is given by a?


What information is given by b?


	M2: Work, Energy and Power

	https://youtu.be/gu9NCEa1GnQ
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	C4: Forming Differential Equations

	https://youtu.be/dnWa5_3eNb8
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	C4: Differential Equations

	https://youtu.be/q9a52OxY3Ww
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Solve the differential equation . Use the boundary condition that y=0 when x = 1

	M2: Statics

	https://youtu.be/4XB-7EjmqtA
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	C4: Parametrics

	https://youtu.be/nFClKAxutOc

[image: http://content.mycutegraphics.com/borders/striped-double-border.png]
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A curve is defined by the parametric equations x=2t and y = t2.
What is the Cartesian equation of this curve?






A curve is defined by the parametric equations x=t2 and y = 2t(3-t). Find the area between this curve and the x axis which is bounded by the y-axis and the line x= 3


	C4: Volumes of Solids of Revolution

	https://youtu.be/djcBiBMwI7Q
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What is the formula for the volume of a solid of revolution?


What is the formula for the area under a curve?





	M2: Collisions

	https://youtu.be/fLtDbmdnWl0
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 What is the formula for Conservation of Linear Momentum






What is the formula for e (the coefficient of restitution)






Find v1 and v2




					 

	m1 = 200 kg	m2 = 400 kg
	u1 = 5 ms-1	u2 = -4 ms-1
	v1 = ?		v2 = ?


Unit C3: Core Mathematics 3

This section lists formulae that candidates are expected to remember and that may not be included in formulae booklets.
Trigonometry





Differentiation
	function
	Derivative

	
	

	sin kx
	k cos kx

	cos kx
	–k sin kx 

	ekx 
	kekx

	
ln x
	


	f (x) + g (x)
	


	

	


	f (g (x))
	


	
	


C3 Syllabus
1	Algebra and functions
	Simplification of rational expressions including factorising and cancelling, and algebraic division.

	


Denominators of rational expressions will be linear or quadratic, eg , ,   .


	Definition of a function. Domain and range of functions.  Composition of functions. Inverse functions and their graphs.

	
The concept of a function as a one-one or many-one mapping from ℝ (or a subset of ℝ) to ℝ. The notation 
f : x  and f(x) will be used. 

Candidates should know that fg will mean ‘do g first, then f ’. 

Candidates should know that if f 1 exists, then f 1f(x) = ff 1(x) = x.


	The modulus function.

	Candidates should be able to sketch the graphs of y = ax + b and the graphs of y = f(x) and  y = f(x), given the graph of y = f(x).


	Combinations of the transformations y = f(x) as represented by y = af(x), y = f(x) + a, y = f(x + a),  y = f(ax).
	
Candidates should be able to sketch the graph of, for example, y = 2f(3x), y = f(x) + 1, given the graph of y = f(x) or the graph of, for example, y = 3 + sin 2x, y = cos .

The graph of y = f(ax + b) will not be required.



2	Trigonometry
	Knowledge of secant, cosecant and cotangent and of arcsin, arccos and arctan. Their relationships to sine, cosine and tangent. Understanding of their graphs and appropriate restricted domains.

	Angles measured in both degrees and radians.

	Knowledge and use of sec2  = 1 + tan2  and cosec2  = 1 + cot2 .

	


	Knowledge and use of double angle formulae; use of formulae for sin(A  B), cos (A  B) and tan (A  B) and of expressions for a cos  + b sin  in the equivalent forms of r cos (   a) or r sin (  a).

	
To include application to half angles. Knowledge of the t (tan ) formulae will not be required.

Candidates should be able to solve equations such as a cos  + b sin   = c in a given interval, and to prove simple identities such as 
cos x cos 2x + sin x sin 2x  cos x.



3	Exponentials and logarithms
	The function ex and its graph.

	To include the graph of  y = eax + b + c.


	The function  ln x and its graph; ln x as the inverse function of ex.
	Solution of equations of the form 
eax + b = p and ln (ax + b) = q is expected.




4	Differentiation
	Differentiation of ex, ln x, sin x, cos x, tan x and their sums and differences.

	

	Differentiation using the product rule, the quotient rule and the chain rule. 



	
Differentiation of cosec x, cot x and sec x are required. Skill will be expected in the differentiation of functions generated from standard forms using products, quotients and composition, such as 2x4 sin x,  , cos x2 and tan2 2x.


	
The use of .
	
E.g. finding  for x = sin 3y.



5	Numerical methods
	Location of roots of f(x) = 0 by considering changes of sign of f(x) in an interval of x in which f(x) is continuous.

	

	Approximate solution of equations using simple iterative methods, including recurrence relations of the form xn+1 = f(xn).

	Solution of equations by use of iterative procedures for which leads will be given.




Unit C4: Core Mathematics 4
This section lists formulae that candidates are expected to remember and that may not be included in formulae booklets.

Integration

	function
	integral

	
	

	
cos kx
	
 + c

	
sin kx
	
 + c

	
ekx
	
 + c

	

	


 + c, 

	

	
 + c

	

	
 + c



Vectors


	
	

	
	


C4 Syllabus
1	Algebra and functions
	Rational functions.  Partial fractions (denominators not more complicated than repeated linear terms).

	Partial fractions to include denominators such as 
(ax + b)(cx + d)(ex + f) 
and (ax + b)(cx + d)2. 

The degree of the numerator may equal or exceed the degree of the denominator. Applications to integration, differentiation and series expansions.

Quadratic factors in the denominator such as (x2 + a), a > 0,  are not required.




2	Coordinate geometry in the (x, y) plane
	Parametric equations of curves and conversion between Cartesian and parametric forms.

	Candidates should be able to find the area under a curve given its parametric equations. Candidates will not be expected to sketch a curve from its parametric equations.






3	Sequences and series
	
Binomial series for any rational n.

	
For, candidates should be able to obtain the expansion of (ax + b)n, and the expansion of rational functions by decomposition into partial fractions.




4	Differentiation
	Differentiation of simple functions defined implicitly or
parametrically.

	The finding of equations of tangents and normals to curves given parametrically or implicitly is required.


	Exponential growth and decay.

	Knowledge and use of the result

 (ax) = ax ln a is expected. 


	Formation of simple differential equations.

	Questions involving connected rates of change may be set.





5	Integration
	
Integration of ex, , sinx, cosx.

	

To include integration of standard functions such as sin 3x, sec2 2x, tan x, e5x, .


Candidates should recognise integrals of the form  = ln f(x) + c.

Candidates are expected to be able to use trigonometric identities to integrate, for example, sin2 x, tan2 x, cos2 3x.

	Evaluation of volume of revolution.

	

 is required, but not . Candidates should be able to find a volume of revolution, given parametric equations.


	Simple cases of integration by substitution and integration by parts.  These methods as the reverse processes of the chain and product rules respectively.

	Except in the simplest of cases the substitution will be given. 


The integral dx is required.


More than one application of integration by parts may be required, for example .


	Simple cases of integration using partial fractions.

	

Integration of rational expressions such as those arising from partial fractions, e.g. , .



Note that the integration of other rational expressions, such as  and  is also required (see above paragraphs).


	Analytical solution of simple first order differential equations with separable variables.

	General and particular solutions will be required.


	Numerical integration of functions.

	Application of the trapezium rule to functions covered in C3 and C4. Use of increasing number of trapezia to improve accuracy and estimate error will be required. Questions will not require more than three iterations.

	
	
Simpson’s Rule is not required.




6	Vectors
	Vectors in two and three dimensions.

	

	Magnitude of a vector.

	Candidates should be able to find a unit vector in the direction of a, and be familiar with a.


	Algebraic operations of vector addition and multiplication by scalars, and their geometrical interpretations.

	

	
Position vectors.  

The distance between two points.  

	
.

The distance d between two points
(x1 , y1 , z1) and (x2 , y2 , z2) is given by 
d 2 = (x1 – x2)2 + (y1 – y2)2 + (z1 – z2)2 .
 

	Vector equations of lines.
	To include the forms r = a + tb and 
r = c + t(d – c).

Intersection ,or otherwise, of two lines.


	The scalar product.  Its use for calculating the angle between two lines.

	Candidates should know that for 

 = a = a1i + a2j + a3k and 

= b = b1i + b2j + b3k then 

a . b = a1b1 + a2b2 + a3b3 and 

cos AOB =  .

Candidates should know that if a . b = 0, and that a and b are non-zero vectors, then a and b are perpendicular.
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Formulae and Tables
Core Mathematics C3
Logarithms and exponentials


Trigonometric identities















Differentiation
		 
	f(x)
	f (x)

	tan kx
	k sec2 kx

	sec x
	sec x tan x

	cot x
	–cosec2 x

	cosec x	
	–cosec x cot x


	
	
	




Core Mathematics C4
Integration  (+ constant)
	f(x)
	


	sec2 kx	
	
 tan kx

	

	


	
	

	


	

	


	

	




	





	Formulae and Tables
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A particle P is moving on the x-axis. At time ¢ seconds, the displacement x metres from O is given
byx =t* — 32t + 12. Find

a the speed of P when t = 3,
b the value of ¢ for which P is instantaneously at rest,
¢ the magnitude of the acceleration of P when t = 1.5.
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17 A cyclist starts from rest and freewheels down a hill inclined at 20° to the horizontal. After
j travelling 60 m the road becomes horizontal and the cyclist travels a further S0 m before
coming to rest. The cyclist and her cycle have a combined mass of 70 kg and the resistance
to motion remains constant throughout. Calculate the magnitude of the resistance.
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A population is growing at a rate which is proportional to the size of the population at a
given time. Write down an equation for the rate of growth of the population.
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e
Newton’s Law of Cooling states that the rate of loss of temperature of a body is proportional

to the excess temperature of the body over its surroundings. Write an equation that
expresses this law.
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A uniform rod AB, of mass 6 kg and length 4 m is smoothly
hinged at A. A light inextensible string is attached to the rod
at C, where AC =3 m, and to the point D, vertically above A. If
the string keeps the rod in equilibrium in a horizontal

position and the angle between the string and the rod is 409
calculate

a) The tension in the string
b) The magnitude and direction of the reaction at the
hinge
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1 Kinematics of a particle moving in a straight line or plane

What students need to learn:

Motion in a vertical plane with constant acceleration,
eg under gravity.

Simple cases of motion of a projectile.

Velocity and acceleration when the displacement is a
function of time.

Differentiation and integration of a vector with
respect to time.

‘The setting up and solution of
@
uations of the form &X = 9 or
<a ety

&
& =00 will be consistent with the
level of calculus in C2.

For example, given that,

r=fi+f% findi and ¥ at 2 given
time.

2 Centresof mass
What students need to learn:

Centre of mass of a discrete mass distribution in one
and two dimensions.

Centre of mass of uniform plane figures, and simple
cases of composite plane figures.

The use of an axis of symmetry
will be acceptable where
‘appropriate. Use of integration is
not required. Figures may include
the shapes referred to in the
formulae book. Results given in
the formulae book may be quoted
‘without procf.
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simple cases of equilibrium of a plane lamina.

The lamina may

(i) be suspended from a fixed
point;

(i) free to rotate about a fixed
horizontal axis;

(i) be put on an inclined plane.




image161.png
3 Workand energy
What students need to learn:
Kinetic and potential energy, work and power: The

‘work-energy principle. The principle of conservation
of mechanical energy.

Problems involving motion under
a constant resistance and/or up

and down an inclined plane may
be set.

4 Collisions

What students need to learn:
Momentum as a vector. The impulse-momentum
principle in vector form. Conservation of linear

momentum.

Direct impact of elastic particles. Newton's law of

restitution. Loss of mechanical energy due to impact.

‘Successive impacts of up to three particles or two
particles and 3 smooth plane surface.

‘Students will be expected to know
and use the inequalities
0Ze<1 (where ¢ is the coefficient

of restitution).

Collision with  plane surface will
not involve oblique impact.
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‘Students will be expected to know and be able to recall and use the
following formulae:

Kinetic energy = 1nv*
Potential energy = mgh
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5 Statics of rigid bodies
What students need to learn:

Moment of a force.

Equilibrium of rigid bodies.

Problems involving parallel and
non-parallel coplanar forces.
Problems may include rods or
ladders resting against smooth
or rough vertical walls and on
‘smooth or rough ground.
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Mechanics M2

Candidates sitting M2 may also require those formulae listed under Core Mathematics C1,
C2and C3.

Centres of mass
For uniform bodies:

Triangular lamina: 2 along median from vertex

rsina

Circular arc. radius r, angle at centre 2a: from centre

a

2rsina

Sector of circle. radius r, angle at centre 2a: from centre
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People have 10 fingers and 10 toes.
Tt makes sense to use base 10.
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Theorem:

a cat has nine tails.
Proof:

- No cat has eight tails. A

cat has one tail more

than no cat
~ therefore, a cat has
nine tails.





