Fap

I'm not robot _
reCAPTCHA


https://colod.co.za/XSRYdR1H?utm_term=igcse+additional+mathematics+notes+pdf

Igcse additional mathematics notes pdf

Sclsie of sot

Al s e sokie i st .

1. ot ave sl it e foclond fich
0o RS0,

ADDITIONAL
MATHEMAT

PPN s Wi s

= L_-,-,_""

L"l‘r 1.:1-.'_ ﬁ‘r—' o E"" -
TR et L

T“-.—-. ..

e T

Topic 2: Quadratic Functions I -

Add Maths

| Quadestic Funetion | Quadratie Equation

Gw sEw T GE ' dbndl e =
L - |'i]- oL Twdin i i .'|.J||h LB T

Fattors | . Roots | Roots/ Schation fx-interceph
L = o } =) ek M Eaqavion Frration
(r= 234z + 5} b, =8
- . B I I
| |._.l_l..| (=t — |k _'7|_ 5
|G —r) [ T
TR '.rH'I-.H.-' ‘I
Forming Qruadratic Funchcans i R SR EE )

Riects Cuasiratic Fusctions - 1

N

Y
1 + I 1
L g m whfw = 3El 2wl -1.,5_! * %
L]

| A
a, 1 uwiw=1]) 'r-"l—"“
AT W

-illl'l ]

Forming Quadratic Functions
a)

b)

Igcse additional mathematics notes pdf. Igcse additional mathematics revision notes pdf. Igcse additional mathematics relative velocity notes. Igcse additional mathematics vectors notes.

Approach 1y 3x c Line goes through (3, 7) soy 7whenx 37 3(3) cc 2y 3x 2 Approach 2 (preferred) Gradientisy7 3x (3)y 7 3(x 3)y 7 3x 9y 3x 2 34 First Edition © C Morris. A polynomial of degree 3 is cubic. We can work through this is stages In order to get the 2x 3 term a is clearly 2. Solution Let f (x) 2x3 5x2 x 6f(1) 2 5 1 6
2 0so(x l)isnotafactorf(l) 2 5 1 6 0so(x 1)isa factor You can then go through two different routes. The value of r 2 must be positive Examples x 2 y2 121 is a circle centre the origin and radius 11. OCR Additional Mathematics FSMQ (6993) Revision Notes Version 1.1 March 2008 Clive Morris (E&OE) 1 First Edition © C Morris.
Example 2 Use the factor theorem to factorise the cubic polynomial 2x3 9x2 7x 6 SolutionLetf(x) 2x3 9x2 7x 6f(1) 2 9 76 6 O0so(x 1l)isnotafactoroff(x)f(l) 2 9 7 6 12 O0so(x 1l)isnotafactoroff(x)f(2) 16 36 14 6 Oso(x 2)isafactoroff(x)2x3 9x2 7x 6 (x 2)(2x2 bx 3) In the quadratic bracket on the right
the x 2 coefficient must be 2 to give 2x 3 when you multiply out. Solution The gradient of y 2 x 7 is 2 so the equation of the required line is givenbyy 32 x (3)y 3 2(x 3)y 3 2x 6y 2x 9 Example Find the equation of the line that is perpendicular 3x 2y 2 0 and goes through the point (2, 5) giving your answer in the form ax by c¢ 0 where a, b
and c are integers. The remainder theorem Be able to find the remainder of a polynomial up to order 3 when divided by a linear factor. Example 2 Solve the equation 16 12 x 2 x 2 0 by completing the square. Pursuing this route gives Let f (x) 2x3 5x2 x 6f(2) 16 20 2 6 O0so(x 2)isafactor2x3 5x2 x 6 (x 1)(x 2)(2x 3) This final
factor comes from observing that it must start with a 2x to give 2x 3 and must end up with 3 to get 6 . Solution P(at least one six) 1 P(nosixes) 1 56 0.99n 56 n 1 0.99 56 n 0.01 56 25 0.01048... Length of a Line Segment y ( x2, y 2 ) Distance between (x1,yl )and (x2,y2) (x2 x1)2 (y2 yl)2x(xl,yl) Example Find the length of the
line segment joining the points ( 3, 7) and (2, 8) . In this case it does andleadsto2x3 9x2 7x 6 (x 2)(x 3)(2x 1) 14 First Edition © C MOTTIS. INAEX INAEX......iiiuiiiiiiiiiiiiieiiie et et e et e et e e et e e et e e et e ettn e etensestneasenaeeeneesenaeesnneesnnaeesnneernneeesnneeenns Be able to integrate kxn where n is a positive integer or 0, and the sum of such functions. 5 sin tan cos
First Edition © C Morris. A polynomial of degree 0 is a constant. This is called the remainder theorem. Finding the Equation of a Normal to a Circle The equation of a normal to a circle can be tackled in a similar fashion to the equation of the tangent. 3x 2 3y 2 147 is a circle centre the origin and radius 7 since it can be rewritten as x 2 y 2 49 by
dividing throughout by 3. Be able to use differentiation and integration with respect to time to solve simple problems involving variable acceleration. (2 x 3 2x2 x 3) (x 2)(2x2 bx c) d The next stage is to look at the coefficient of x 2 . Algebra Rationalising Surds As well as the surds at IGCSE Level you may be asked to simplify more complicated
surds using the difference of two squares as an aid. Be able to use graphs of linear inequalities to solve 2-dimensional maximisation and minimisation problems, know the definition of objective function and be able to find it in 2-dimensional cases. Reminder Remember that lines parallel to the x-axis are of the form y k where k is a constant and lines
parallel to the y-axis are of the form x k where k is a constant. Solving Cubic Equations Using The Factor Theorem Example 1 Show that x 1 is a factor of x 3 1 and hence factorise x 3 1 . Addition and subtraction of polynomials When adding or subtracting polynomials combine the terms with the same powers. In the Additional Mathematics
examination you are not given a formula sheet and so the only formulae you will have with you are the ones that you have taken in there in your head! You are advised to make your own list of things to learn from the work covered during the Additional Mathematics course. Examples (3 2x 2x2 3x3) (7 5x 3x2 x3) 3 7 2x 5x 2x2 3x2 3x
3x3 10 3x 5x24x3(6 2x4x3) (44x 7x2) 64 2x (4x) 7x2 4x3 2 6x 7x2 4x3 8 First Edition © C Morris. Which lines are parallel to L. and which lines are perpendicular to L. So we have that for positive integer values of n only. Example 1 Complete the square ony 2 x2 8 x 2 and hence find the coordinates of the maximum
point on the curve. Remember that the equation of a normal to a circle at a particular point, P say, has the same gradient as the gradient of the line joining P to the centre of the circle. Be aware that integration is the reverse of differentiation. then one of the factors will start (2 x...) or (3x...) but it is better to leave this to naturally appear as example
2 shows rather than looking for it directly. Co-ordinate Geometry The Straight Line Gradient of a Straight Line y (x2 , y 2 ) x Gradient y 2 y1 x2 x1 (x1, yl ) Example Find the gradient of the line joining the points ( 3, 7) and (2, 13) . Solving Simultaneous Linear and Quadratic Equations (A Reminder) Example 1 Find where the circle x 2 y 2 25 and
the line x y 7 meet. Solutionx4 5x2 36 0(x2)2 5(x2) 36 0y2 5y 36 O0(y 9)(y 4) Oy 9 Oory 4 Oy 9or 4x2 9or 4x 3 since it is not possible for x 2 to be equal to 4 Example 2 4 Solve the equation 2x 7 0 x Solution4 2x 7 0x2x2 7x 4 0 (multiplying through by x) (2x 1)(x 4) 02x1 Oorx 4 0x 12 or4 15 First Edition ©



C Morris. Solution of Equations Solving Equations Reducing to Quadratics Example 1 By first making the substitution y x 2 solve the equationx 4 5x 2 36 0. The factor theorem Be able to find linear factors of a polynomial up to order 3. A polynomial of degree 1 is linear A polynomial of degree 2 is quadratic. Solutionx2 4x 3 (x a)2 bx2 4x
3 (xa)xa)bx2 4x 3 x2 2ax a2 b Then compare the bits on the 2 sides.yy = (x-2)(2x + 3)(x-3)15105-5-4-3-2-1123456x-5-10f(x) 0 when the curve is on or above the x axis so f (x) 0 when 32 x 2 orx 3. (v) When rearranged this givesx 2 y2 10x 2y 50 0(x 5)2 (y 1)2 50 52 12 24 This is not a circle because the
right hand can’t be a radius squared since it is negative. Be able to solve linear and quadratic inequalities algebraically and graphically. You are usually expected to shade the regions that are excluded e.g. when representing the inequality x 3 you would shade the region thatis NOTx 3y54321yx>312345%x-5-4-3-2-1-1-2-3-4-5%x25432
1y54321y54321y>-212345%x-5-4-3-2-1-1-2-34-512345%x-5-4-3-2-1-1-2-3-4-5yyly54321-5-4-3-2-1-1-2-3-4-512345%x-5-4-3-2-1-1-2-3-4-55432112345xyThese together must give x . This is a collection of IGCSE Additional Mathematics notes. Example In the scenario outlined above, the equation of the
normal at the point with coordinates (6, 8) on the circle with equationx2 y2 6x 8y Oisgivenbyy (8)4 x6 3 3(y 8) 4(x 6)4x 3y 0 Finding the Closest Distance of a Given Point from a Circle Essentially this reduces to finding the coordinates of the point, P, where a line through the given point, A and the centre of the circle, C, meet the circle
and use this point to calculate the required distance. Example 1 Write x 2 4 x 3 in the form (x a)2 b . Solution 3x 2y 2 0 can be rearranged to give y 32 x 1 and therefore has gradient The gradient of the line perpendicular to 3x 2y 2 0 is therefore given by 1 3 2 23 The equation of the perpendicular line is therefore y (5) 2 x2 3 3(y 5) 2(x
2)3y 15 2x 42x 3y 11 036 3 2. Regions Solid lines are used for inequalities that include = and dashed lines otherwise. 2233535 22 2 3 4 233 232 3 22423423 4234313535 9655 146514695435 353 5225 735735 222 Manipulation of Algebraic Expressions A polynomial is an expression that
only contains positive integer powers of x and constants. 24 First Edition © C Morris. Binomial Expansions Type2(a x)n an nClanlx nC2an 2x2 nC3an 3x3 nCranrxr xnExample 1 Find the first five terms in the expansion of (1 x)10 in ascending powers of x. 25 First Edition © C Morris.y 108642 -6-5-4-3-2-1-2-4-6-8 (-2, -
7)-102y=x+4x-31 2 345 x Finding the maximum and minimum point for a Quadratic Curve If you have completed the square on a quadratic it is easy to decide where the maximum (or minimum) point on the curve is. Example Find the equation of the line that is parallel toy 2 x 7 and goes through the point ( 3, 3) . Example 1 x2 4x 3 (x
2)2 22 3 (x 2)2 7Example22x216x 7 2(x2 8x) 7 2(x 4)2 (4)2 7 2(x 4)216 7 2(x 4)2 25Example33 6x 2x2 3 2(x2 3x) 3 2(x 32)2 32 2 152 2(x 32) 2 20 First Edition © C Morris. Be able to solve a cubic equation by factorisation. You are also reminded to learn the formulae from the IGCSE formula sheet including b 2
c 2 a2 any rearrangements of formulae on it e.g. cos A 2bc 7 First Edition © C Morris.c 41c¢5(2x3 2x2 x 3) (x 2)(2x2 2x 5) d Equating the constant terms on both sidesgives2 5 d 310 d 3d7So(2x3 2x2 x 3) (x 2) (2x2 2 x 5) remainder 7 11 First Edition © C Morris. The minimum point will therefore have coordinates (2, 6) .
Know the relationship between the gradients of parallel and perpendicular lines. Finding the Centre and Radius of a Circle The recommended approach to determine whether a given equation is a circle and to determine its centre and radius is simply to complete the square from first principles on the x and y terms. Another way of approaching things
is to be found at the end of this section. Solution Let f (x) x3 3x2 10x 24f(3) 33 3 32 10 3 24 27 27 30 24 O0x 3isafactoroff(x)x 2 x (2)f(2) (2)3 3 (2)2 10 (2) 24 8 12 20 24 0x 2is afactor of f (x ) When looking for factors in a polynomial Check to seek whether x or powers of x are factors Start by looking for smaller values
of a - a good strategy is check 1, then 1, then 2, then 2 etc. a 2 (comparing the x 2 terms) 2ab 6 (comparing the x terms) 22 b 8b2 ab 2 ¢ 11 (comparing the numbers) 2 22 ¢ 118 ¢ 11¢c3So2x2 8x 11 2(x 2)2 319 First Edition © C Morris. Be able to evaluate definite integrals. Be able to express real situations in terms of linear
inequalities. Multiplication of polynomials This is exactly like expanding linear brackets at GCSE. The remainder when f ( x) is divided by (x a ) is f (a) The remainder when f ( x) is divided by (bx a ) is f ab Example 1 The remainder when f (x) x3 2x2 7x 8isdivided by (x 3)isgivenbyf(3) 33 2 32 7 3 8 27 18 21 8 32 .27 First Edition ©
C Morris. Solving Quadratic Equations by Completing the Square Example 1 Solve the equation x 2 4 x 3 0 by first completing the square. 4 First Edition © C Morris. Binomial Expansions Type 1 (1 x)n 1 nClx nC2x2 nC3x3 nCrxr xn Where nCr n!. Either take out x 1 as a factor (as in the example on the next page) or find another
factor. Completing the Square There are quicker methods for those good with mental gymnastics but this basic routine is always effective. Value of Information given 0 Two distinct solutions 0 One (repeated) solution 0 Solutions 0 No solutions a perfect square The quadratic factorises Examples 3x 2 2 x 4 0 has two solutions because 22 434
52 0. Example 3 The remainder when f(x) 8x3 4x2 2x 1isdividedby(2x 1)isgivenbyf(12) 8 12 4 12 2 12 1. The angle in a semicircle is a right angle. Example 2 Factorise fully 2x 3 5x2 x 6.y4 2 CP A 24 x43 Find the centre of the circle Find the distance AC. 6 First Edition © C Morris. Factor Theorem This is a special case

of the remainder theorem. Therefore the vertex of the curve (in this case the lowest point) is at (2, 7). Be able to solve two linear simultaneous equations in 2 unknowns. Be able to find the area between a curve, two ordinates and the x-axis. 8 RationaliSIng SUIAS ........ciiiuiiiiiiiiiiiie e e et e e et e e et e e et e e st e e et e esaaeesannaaees 8 Manipulation of
AlgebraiC EXPIreSSIONS ......civvuiiiiieiiiiieeiie e et eetie e et e e et e eeaeeennneeesneeennnns 8 Addition and subtraction of pPolynomials ............ccueeiiiiiiiiiiiiiii s 8 Multiplication of POlyNOMIAlS.......civuuiiiiiieiiie e e e e e 9 Division of POLYNOMIALS ......uiiiiiiiiiieeiie e e e e e e e e e e e eaeaeas 9 Remainder

BN 2 T=T0) o= s o DO P D e Toa o) i N 1Yo ) =Y 1 PPN 13 Solution Of EQUAIONS. .....iiuiiiiiii it e e et e et e et e et e et e et e eaeeanaeanaaanns 15 Solving Equations Reducing to QuadratiCs..........ccceeuiiiiiiiiiiiiiiiiiiieee e 15 Solving
Simultaneous Linear and Quadratic Equations (A Reminder).................... 16 Completing the SQUATE ........oiiiiiiiiiiie et e e et e e e ae e e aa e e eae e e eaanaees 17 Another (shorter) way of Completing the Square.............cccoeeiiieiiiii i 20 Sketching Quadratics using Completing the Square ............cccoeevvieiiiiiieiiin e, 21 Finding the
maximum and minimum point for a Quadratic Curve .......c.....cccceeeeenn.en 21 Solving Quadratic Equations by Completing the Square............ccccevvviviiiiieiiinnennnnnns 23 Solving Cubic Equations Using The Factor Theorem..........c.c..cccevviviiviiiiniiiinneinnnnnnn. 24 Solving cubic and cubic iNequUalities ........cccceiiiiiiiiiiini s 26

| D3 b0 K 0= N o | N 27 The Binomial EXPAnSION c...uiiviuiiiiiieiiiiee it eeiie e et et e et e e et e e ate e et e e et esaaneessnesannaenannnns 28 PasCal’s TTIANGLE ......iiiiiiiiiieiie et e et e e e e et e e et e e e e e e et e e et aeaaaaaes 28 Application to Probability - Binomial Distribution............ccccoooiiiiiiiiiiiii e, 30 Co-
Loy o o oL I T =Y0) 1] 1 oy P Method 3 (2x3 2x2 x 3) (x 2)(@ax2 bx c) dwheredisaconstant. P(X r) nCrprgn rP(X r) nCrpr (1 p)n r Mean of X np Conditions for use of a Binomial Distribution A binomial distribution can be used to model a situation if Each trial has two possible

outcomes (usually referred to as success or failure) There is a fixed number of trials The probability of success in each trial is constant The outcome of each trial is independent of the outcomes of all the other trials In the formula P(X r)n Crpr (1 p)n rthere must be r successes giving rise to the p r part of the formula n r failures giving rise to
the (1 p)n r part of the formula The r success can occur in any of n Cr ways. Another method (related to Method 2) is to do the following. Multiply each term in the second bracket by each term in the first bracket and then simplify. Only authorised for use by students at Reading School. Know that (x - a) 2 + (y - b)2 = r2 is the equation of a circle with
centre (a, b) and radius r. (iv) When rearranged this givesx2 4x y2 6y 12 (x 2)2 (y 3)2 12 22 32 25 This is a circle centre (2, 3) and radius 5. The numbers al, a2 ,... For rectifications reach out to the subject lead. 16 First Edition © C Morris. Trigonometry Ratios of any angles and their graphs Be able to apply trigonometry to triangles with
any angles. 33 First Edition © C Morris. are called the coefficients of x, x 2 etc. Example 2 Find the terms in the expansion of (1 2 x)7 in ascending powers of x up to and including the terminx 3 .x2 y2 6x 8y 0(x 3)2 (y 4)2 (3)2 42 25 Centre is (3, 4), Radius is 5 Gradient of radius to (6, 8) 4 (8) 4 3 6 3 Gradient of tangentat (6,8) 13 44
3 The equation of the tangent is therefore as beforey (8) 3 x644(y 8) 3(x 6) 3x 4y 50 42 First Edition © C Morris. Example 3 Find the binomial expansion of (3 2 x)5 and use your expansion to estimate 3.0025 correct to 1 decimal place. Distance (2 (3))2 (8 7) 2 52 (15)2 250 25 10 5 10 Finding the Equation of a Straight Line The equation
of a straight line is of the form y mx c where m is the gradient and c is the y-intercept. Solving cubic and cubic inequalities Example Solve the equation 2x3 7x2 3x 18 0. Co-ordinate Geometry The straight line The co-ordinate geometry of circles Know the definition of the gradient of aline. (3 4x 2x3)(1 x x2 x3) 33x3x23x34x4x24x

34x42x32x42x%x52%x6 3 x7x25x%x36x42x5 2 x6 Division of polynomials There are 2 principal methods of dividing one polynomial by another. 50 IGCSE REVISILEA .......ccouuiiiiiiiiiiiiiiii e e e e e e et e e et e e ea e e et e saeneesanns YO IAN o] o] oz 1 (o) o =TSN 50 Graphs of Sine,
Cosine and Tangent for Any ANgle .......covvvveviiiiiiiiinieieeeeeeeee e 51 Trigonometric IAENTITIES .o.uuiiieiiiie e e e et e e e e e e e e ea e e eaane e 54 Solving simple trigonometric equUationsS........ccoivviiiiiieiiiiiee e 55 Trigonometry and Pythagoras in 3 DimMenSionS........ceevuuviiiireiiieeeineeiieeeieeeeineeeineennnns 59 Angle between a
line and @ PlAne ......couuiiiiiiiiiei e e 59 Line Of greatest SlOPE. .. i i e e e 59 Angle DetWeen tWO PLamnES.....cuuiiiiiiiiie ettt e et e et e et e e it e a e e aeeaas S OO 1 (o1t 1 SR RPRPPRRNt 0.01 (using trial and

improvement) At least 26 dice must be rolled for there to be a probability of at least one six 31 First Edition © C Morris. 26 First Edition © C Morris. Example Find the equation of the line perpendicular to x 4 and going through the point (2, 3).4x2 4 x 1 0 has one (repeated) solution because 42 441 0.2a 4 (comparing the xterms)a2a2 b 3
(comparing the numbers) 22 b 34 b 3b 3 4 7Sox2 4x 3 (x 2)2 7 17 First Edition © C Morris. Be able to use differentiation to find stationary pointsona curve.2 2x2 bx2 9x2b 4 9b 52x3 9x2 7x 6 (x 2)(2x2 5x 3) As a check look at the x term which should be the same on both sides. Gradient 13 720 4 2 (3) 5 Mid-point of
a Line Segment x x2yl y2 MidpointMis 1, 22 y(x2,y2)Mx(x1,yl)Example Find the midpoint of the line joining the points ( 3, 7) and (2, 13) . Example 2 The remainder when f (x) 3x3 2x2 6x 8is divided by (x 2)isgivenbyf(2) 3 (2)3 2 (2)2 6 (2) 8 24 8 12 8 52 . Ifthe coefficient of the highest power of x in the polynomial
is a 2 or a 3 etc. The distance from to the centre (2, 7) to (8,19) is given by (8 2)2 (19 7) 2 62 122 180 36 5 6 5 The distance from (8,19) to the circle is therefore given by 6 5 55 5 When do circles meet? TTigONOMELTY .......iiiiiiiiiiiiiie et e e et e et e e eie e et e e et eeaaneeeaansaennaeesnnsaenneeennaeannneeennnns Example 1x2 y2 8x 6y 5 0x2 y2 8x 6y 5 0(x
4)2 42 (v 3)2 (3)2 5 0(x 4)2 (y 3)2 20 0(x 4)2 (y 3)2 20 This is a circle centre ( 4, 3) and radius 20 4 5 25. 0.01 56 26 0.008735... Be able to solve simple trigonometrical equations in given intervals. Be able to use the definitions of sin , cos and tan for any angle (measured in degrees only). Solution The circle has centre (2, 7) and
radius 5. (iii) When this is expanded yougetx2 2xy y2 x2 2xy y2 50x 2 y 2 25 This is a circle centre the origin and radius 5. 35 First Edition © C Morris. If rl and r2 are the radii of two circles, r1 r2 and d is the distance between their centres then (i) Circles touch externally (ii) Circles touch internally d rl1 r2 (iii) Circles do not intersect d
r2 rl (iii) Circles intersect at two distinct points d rl r2r2 rl d rl r2 44 First Edition © C Morris. A polynomial is therefore of the form a0 al x a2x 2 a3x3 an xn. Be able to identify the binomial parameter, p, the probability of success. Note that the x and y values must be paired in the final answer otherwise you may lose marks. Be able to
solve two simultaneous equations in 2 unknowns where one equation is linear and the other is quadratic. Example 2 Complete the square ony 3 8x 4 x 2 and hence find the coordinates of the maximum point 0N the CUIVE. 4 FOTIMULAE.........cciiuiiiiiiiiii et e e e e e et e e ete e et e e et e eataeesaanessanaesannesssnnestnneessnnesrens The degree of a polynomial is the
highest power of x that occurs. Inequalities Be able to manipulate inequalities. Example x into 2x 3 goes 2x 2 times Find (2 x3 2x2 x 3) (x 2)xinto 2x 3 goes 2x 2 times Method 1 (Long Division) x2 2x2 2x 52x3 2x2 x 32x3 4x22x2 x2x2times(x 2)is(2x3 4x2) Take (2x3 4x2) from (2 x3 2 x2) and bring down thex 2 x2 4x 5x 3
2x times (x 2)is(2x2 4x) 5x 10 7 That is to say Take (2 x 2 4 x) from (2 x 2 x) and bring down the 3 (x 2) does not go into 7 so this is your remainder (2x3 2x2 x 3) (x 2) (2x2 2 x 5) remainder 7 Other ways of writing thisare 2x3 2x2 x 37 2x2 2x 5 x2x20r2x3 2x2 x 3 (x 2)(2x2 2x 5) 7 9 First Edition © C Morris. Solution
(1 x)10 1 10C1x 10C2x2 10C3x3 10C4x4 ...6x2 x 2 factorises because (1)2 462 49 which is a perfect square. Application to Probability - Binomial Distribution If X is the number of successes in n independent trials each of which has probability p of success and probability q ( 1 p ) of failure then X is said to have a Binomial Distribution
with parameters n and p and we write X B(n,p).32 8 18 4 14 1 1 111 12 12 First Edition © C Morris. Example 2 By solving the equations simultaneously find where the liney 5x 6 and the curvey x 2 x 2 meet and comment on your answer. (ii) This is not a circle because there is a term in xy . Sketching Quadratics using Completing the
Square For example the curvey x2 4x 3ie.y (x 2)2 7isthe curvey x 2 translated 2 units in the negative x direction and translated 7 units in the negative ydirection. Example 1 The gradient of the line 3x 4y 7 0is 3 since rearranging the equation gives4 3x 4y 7 04y 3x 737y x4 4 Example 2 Find an equation of the straight line with
gradient 3 going through the point with coordinates (3, 7) . Be able to apply trigonometry to right angled triangles. Be able to solve quadratic equations by factorisation, the use of the formula and by completing the square. NB See also the inequalities section of the IGCSE Revision Notes. Remember that the equation must be in this form before you
can read off the gradient. Find AP AC radius . 38 First Edition © C Morris. The binomial expansion Understand and be able to apply the binomial expansion of (a + b)n where n is a positive integer. The Binomial Expansion Pascal’s Triangle The coefficients for expanding (1 x)n come from the rows of Pascal’s Triangle. Solution (1 2x)7 1 7C1 (2x
) 7C2(2x)2 7C3(2x)3 1 14x 84x2 280x 3 ... Laying your work out systematically can avoid silly slips being made as shown in the example below. Note that the powers of p and 1 p always add up to n. Material already covered in the IGCSE Revision Notes will not be repeated here. Be able to find a constant of integration. Be able to solve a
linear equation in one unknown. Another (shorter) way of Completing the Square Since (x a)2 (x a)(x a) x2 2ax a 2 we can use the fact that x 2 2ax (x a) 2 a 2 In the brackets with the x is half the number of x’s in the original expression. Be able to find the equation of a tangent and normal at any point on a curve. 2 Syllabus for OCR FSMQ in
Additional Mathematics (6993) .....ccoceviiiiiiiiiiiiiiieieeennes Be able to recognise the special case where the use of constant acceleration formulae is appropriate. Solution Where the graphs meet x 2 (7 x )2 25 (subtituting for y in terms of x fromx y 7)x2 49 14 x x2 25 (expanding) 2x2 14x 24 0x2 7x 12 0 (divide through by 2 to make life
easier) (x 3)(x 4) O0x 3or4y 4 or 3 So the line meets the circle at (3, 4) and (4, 3) . m1 Example The equations of 5 lines are given below. Sometimes a question will ask you to give your answer a specific way e.g. in the form ax by ¢ 0 where a, b and c are integers. 2 25x 126 x 2 308 x3 ... Set Language and Notation Functions Chapter from
textbook - Functions Quadratic Functions Chapter from textbook - The Quadratic Function Indices and Surds Polynomials Chapter from textbook - Remainder Theorem Simultaneous Equations Chapter from textbook - Simultaneous Equations Logarithmic and Exponential Functions Chapter from textbook - Exponential and Logarithmic Functions
Chapter from textbook - e and Inx Coordinate Geometry and Linear Law Chapter from textbook - Coordinate Geometry Chapter from textbook - Conversion to Linear Form Circular (Radian) Measure Chapter from textbook - Radians, Arcs and Sectors Trigonometry Chapter from textbook - Trigonometry Permutations and Combinations Binomial
Theorem Chapter from textbook - Binomial Expansion Vectors and Relative Velocity Chapter from textbook - Vectors Chapter from textbook - Relative Velocity Matrices Differentiation Chapter from textbook - Differentiation Chapter from textbook - Applications of Differentiation Integration Chapter from textbook - Integration Mathematics -
Additional - 0606 - Ebooks Mathematics - Additional - 0606 - Other-resources Mathematics - Additional - 0606 - Syllabus if any paper is still missing, please report using the Contact Us! tab. Calculus Differentiation Be able to differentiate kxn where n is a positive integer or 0, and the sum of such functions. The Coordinate Geometry of Circles
Equation of a Circle The equation of a circle centre the origin and with radius r is given by x2 y 2 r 2 The equation of a circle centre ( a, b) and with radius ris given by (x a) 2 (y b) 2 r 2 Notes For a circle the x and y coefficients must be the same. 37 First Edition © C Morris. There can never be an xy term in the equation of a circle. Know that
the equation of a circle, centre (0,0), radiusris x2 + y2 =r2. 3 27 (13) 1 The midpointis , 2,3 22 32 First Edition © C Morris. For example the entries in the row beginning 1, 6, 15, 20, 15, 6, 1 come from 6 CO, 6C1, 6C2, 6C3, 6C4, 6C5, 6C6 respectively. Example 2 Write 7 6x x 2 in the form a (x b)2 . Example 3 Find an equation of the
straight line through the points with coordinates (2, 5) and ( 3,15) . Formulae You have been spoilt by not having to learn many mathematical formulae. Solution The line must be of the form y k and since it goes through a point with y-coordinate 3 it must be y 3 . Example Find the point on the circle with equation (x 2)2 (y 7)2 5 that is closest to
the point with coordinates (8,19) . Application to probability Recognise probability situations which give rise to the binomial distribution. Know the sine and cosine rules and be able to apply them. The perpendicular from the centre to a chord bisects the chord. Be able to calculate the distance between two points. 40 First Edition © C Morris. If it is
not you must rearrange the equation first. Be able to find the area between two curves. Solution Letf (x) 2x3 7x2 3x 18f (1) 10so(x 1)isnotafactoroff(x)f(1l) 12so(x 1)isnota factoroff(x)f(2) 0so(x 2)isa factor of f ( x) Either by long division or by comparing coefficients f (x) (x 2)(2x2 3x 9)f(x) (x 2)(2x 3)(x 3)f(x) 0
when x 2 or 3 or 32 Consider the graphofy f(x) 2x3 7x2 3x 18. Two lines with gradients m1 and m2 are perpendicular if and only if m2 NB If in an exam you are asked to show that two lines are perpendicular, show that when you multiply their gradients you get 1 . Useful Properties in Circle Problems The diameter is twice the length of the
radius. Expanding on the right hand side gives (2x3 2x2 x 3) ax3 bx2 cx 2ax2 2bx 2c d(2x3 2x2 x 3) ax3 bx 2 2ax2 cx 2bx 2c d So equating coefficients a 2 b 2a 2 (comparing coefficients of x 3 ) (comparing coefficients of x 2 )b 4 2 b2 ¢ 2b 1 (comparing coefficients of x ) c 4 1 ¢5 2c d 3 (comparing constants) 10 d 3d7(2x 3
2x2 x 3) (x 2) (2x2 2 x 5) remainder 7 10 First Edition © C Morris. L:y 2x 5M:4x 2y 8N:P: 2y x 42x 4y 5R:4x 2y 3 0 Rearranging the linesgive L:y 2x 5M:y 2x 4 N:y 12x 2P:y 12x 25 R:y 2x 32 This shows that M and R are parallel to L and N are perpendicular to L. 3x 2 2 x 3 0 has no solutions because 22 433 32 0
. Remainder Theorem There is a much easier way of finding the remainder when you divide by a linear term. The terms that will have an x 2 in come from x bx and 2 2x 2 . Be able to solve problems using these formulae. If the quadratic factorises we can now complete the factorisation. Solution (2 3 x)(1 2x)7 (2 3x)(1 14x 84x2 280x3 ...) 2
28x 168x2 560x3 3x 42x2 252x3 ... Solution (3 2x)5 35 5C1 34 (2x) 5C233(2x)2 5C332(2x)3 5C431 (2x)4 (2x)5 243 810x 1080x2 720x 3 240x4 32 x5 3.0025 (3 2 0.001)5 243 810 0.001 (since higher power terms will not affect first dp) 243.8 (1 decimal place) 29 First Edition © C Morris. Solution 2 x2 8x 11 a(x b)2
c2x2 8x 11 a(x b)(x b) c2x2 8x 11 a(x2 2bx b2) c2x2 8x 11 ax2 2abx ab2 c Then compare the bits on the 2 sides. To find the value of b look at the x 2 term on the right hand side when you multiply out and compare this with the x 2 term on the left hand side. Know that the gradient function Know that the gradient of the function

is the gradient of the tangent at that point. The tangent to a circle at a point is perpendicular to the radius at that point. On the right hand side this is 2 5 x 3x 7 x which agrees with the left hand side. ........ 62 Equations of tangents and NOTmMals ..........cooeuviiiiiiiiiiniiini e e e e e 63 Location and Nature of Stationary Points
.................................................................. 64 SKELChING CUTVES ...ivviiiiiiiieiiieee ettt et e et e e teete et e et s eaessnessnessnsssnessneennnens.. 07 PTACtical Maximum and Minimum Problems ........c.c.ovviviiiiiiiiiiiiiiiiiiiniiieeiieeiieeiee e 08 INEEGTATION. .o e e e eee e eeeeeee e een 2. 09 INEEgTation as the Reverse of Differentiation
............................................................. 69 Indefinite Integration of powers of n, constant multiples, sums and differences ....69 Finding the constant of integration using given conditions ..........cc.c.cccoeevvveeevneeen... 70 Definite INEEQTALS. .....uiiiiiiii et e e er e e eee e eeen e eeeeeeeeneeeeeeeeeee . 7 L ATEQ DEtWeen a curve and the x axis
.......................................................................... 71 Area DetWeen tWO CUTVES.......ciiviiiiiiiiiiiieiiie e e eeeiee e et e eeieseeieesenneennneeneenennns. 74 ADPDPlication t0 KiNEMAtICS c.vuuiiiiiiiiiiiiiii it e e s evi e eneneeenn.. 7D MOTION in @ Straight Line ......oooiiiiiiiiiiii e eeeieeenneene.. /D SUVAT Equations (Constant Acceleration
Formulae) .......cooeevvieiiiiiiiiiieecieeeeeee, 79 Displacement-time and Velocity-time Graphs..........cccoeeiviiiiiiiiiiiie e, 83 These Revision Notes contain the material that is additional to the IGCSE syllabus. Be able to form the equation of a straight line. Integration Be able to determine the nature of a stationary point. This was last updated

May/June 2019. Be able to calculate probabilities using the binomial distribution. If you needed answers to 3 decimal places they would be 4.646 and 0.646. Using the last form from above: (2x3 2x2 x 3) (x 2)(ax 2 bx c) d where d is a constant. Syllabus for OCR FSMQ in Additional Mathematics (6993) Those statements in bold are in the
Additional Mathematics syllabus but are not on the IGCSE syllabus. First Edition © C Morris. The maximum point will therefore have coordinates ( 1, 7) . Example 3 Write 2x 2 8 x 11 in the form a( x b)2 c . Hence solve the inequality 2x 3 7x2 3x 18 0. Ifyou are given 2 points you can obviously find the gradient from this. Application to
kinematics dy gives the gradient dx of the curve and measures the rate of change of y with respect to x. Be able to find the mid-point of a line segment. 39 First Edition © C Morris. Solutiony 2 x2 4x 2y 2(x 2)2 2 2 (2)2y 2(x 2)2 6 Since the smallest value of 2(x 2) 2 6 will be when x 2 the minimum value ofy 2x 2 8 x 2 will be y 6 when
x 2 .21 First Edition © C Morris. 2b 6 (comparing the x terms) b 3 a b2 7 (comparing the numbers)a (3)2 7a9 7a 16So7 6x x2 16 (x 3)2 18 First Edition © C Morris. First Edition © C Morris. Be able to draw a straight line given its equation. Know what is meant by an indefinite and a definite integral. Be able to apply trigonometry to 2
and 3 dimensional problems.y (5) 15 (5) x2 3 2 Gradienty 520 4x 25y 5 4(x 2)y 5 4x 8y 4 x 3 Parallel and Perpendicular Gradients Two lines are parallel if and only if they have the same gradient. Example 2 Which of the following are equations of circles and why (i) x2 2y2 6x 8y 36 ({i))x2 y2 2xy 6x 12y 11 0 (i) (x y)2 (x
y)2 50(v)y2 x2 4x 6y 12(v)x2 y2 10x 2y 50 0 Solutions (i) This is not a circle because the coefficients of x 2 and y 2 are not the same. Be able to solve simultaneous equations graphically. Method 2 (Comparison of Coefficients) From Method 1 it is clear that when you divide a cubic by a linear term you will obtain a quadratic plus a

constant remainder. 32 The Straight LiNe......ccoouiiiiiiiiii et et e et e ebe e et e eeieeeaaaas 32 Gradient of @ Straight Line......ccuuiiiiiiiiiiiiiin et e et e e e e eeans 32 Mid-point of @ Line SEgMENt .....cc.uiiiiiiiiiiiiiie ettt e 32 Length of a Line Segment
........................................................................................... 33 Finding the Equation of a Straight Line ...........ccccoeeviiiiiiiiiiiie e eeeeeneeen... 33 Parallel and Perpendicular Gradients.......ooceveeevveeeeviieiiiiecvieeececeeeeee e eeveeeeieeeeen..0. 39 The Coordinate Geometry of CirCles......oovovivveiiiiiiiiiii i eev e eeeee.ne.. 38 Eqquation of a Circle
..................................................................................................... 38 Finding the Centre and Radius of a Circle ...........ccooevvveviiiiniiiieiiiieiieeeeieeeeeen..... 39 Useful Properties in Circle Problems .........occevvviiviiiiiiiiiiiiiiiniciieecvieeeevieeeevieeeenenennnn... 41 Finding the Equation of a Tangent to a Circle .....o.covvvveevviiviiicniiiieeevieeecveeeeinneeeee......42 Finding the Equation of a
Normal t0 @ CirCle .....couiiviiiiiiii e 43 Finding the Closest Distance of a Given Point from a Circle .........cc.ccceevviiiiniinninnnnn. 43 When do CIrCleS MIEEE?. ... ittt e et e et e et e et e et e ea e et eaanaees o =T o 1 (o) o T TP 45 Applications to Linear
Programming ........coeivueiiiiiiiiie e 47 2 First Edition © C Morris. 3 First Edition © C Morris. Be careful that you give the answer in the required form. r I(n r)! n Note that nCr is sometimes written as (INB no fraction line!) r 28 First Edition © C Morris. Example 1 It is known that in a certain population 15% are left

handed, Find the probability that in a sample of 9 people (a) exactly 5 are left handed (b) at most 3 are left handed (c) at least 1 is left handed Find also (d) the mean number of people who are left handed Solution X B (9, 0.15) (a) P(X 5) 9C5 0.155 0.854 0.00499 (3sf) (b) P(X 3) P(X Oorlor2or3)P(X 3) 0.8599C1 0.151 0.858 9C2 0.152
0.857 9C3 0.153 0.856 0.966 (3sf) (c)P(X 1) 1 P(X 0)P(X 1) 1 0.859 0.768 (3 sf) (d) Mean 9 0.15 1.35 Example 2 How many fair cubical dice must be rolled for there to be a 99% chance of obtaining at least one six? Solution of equations Be confident in the use of brackets. 1 10x 45x2 120x 3 210x 4 ... Inequalities Be able to
illustrate linear inequalities in two variables. 22 First Edition © C Morris. 30 First Edition © C Morris. Know and be able to use the identity that Know and be able to use the identity sin 2 cos 2 1. The discriminant gives quite a lot of information about the solutions of a quadratic equation and whether the quadratic factorises. Solution Where the
graphs meetx 2 x 2 5x 6 (equating y values) x2 4x 4 0(x 2)2 0x2y 52 6 4 So since there is one repeated solutiony 5x 6isatangenttoy x2 x 2whenx 2 andy 4 i.e. at the point (2, 4) . These together must give 2x 2 . All lines perpendicular to a line of the form y k1 will therefore be of the form x k 2 where k1l and k2 are constants and
vice versa. So b2 4ac . 13 First Edition © C Morris. Solution Let f(x) x3 1f(1) 13 1 Ox lisafactorofx3 1x3 1 (x 1)(ax2 bx c) ax3 (b a)x2 (c b) x c Comparing coefficients we havealb a b1 0 b 1cbcl 0c 1x3 1 (x 1)(x2 x 1) This cannot be factorised further as x 2 x 1 does not factorise. Solutiony 4 x2 2x 3y 4(x
1)2 3 4 12y 7 4(x 1)2 Since the largest value of 7 4(x 1)2 will be when x 1 the maximum value ofy 3 8x 4x2 willbey 7 whenx 1. Be able to sketch a curve with known stationary points.111111117234561361015211141020351515351 6 21 The numbers in Pascal’s Triangle also come from nCr 1 7 1 n! using appropriate
r!(n r)! values of I and N. 61 Differentiation ....o.e. ettt ettt et ettt et e e e et e e eae e eaeeneneanens (o3 A\ %=1 o ) s RO O1 Gradienl FUINCTION .uinieii ittt ettt et et e e et e et e e e e eaeenenaanas 61 Differentiation of powers of x and constant multiples,
sums and differences. Solution x 2 6 x 8 0 (dividing by 2 to obtain an equation starting x2 ..) (x 3)2 (3)2 8 0(x 3)2 17 0(x 3)2 17x 3 17x 3 17x 1.12 0or 7.12 (3 sf) 23 First Edition © C MOTTIS. 7 ALGEDTaA......c.uiiiiiieiiiiieiiie et eee et e e et e et e e et e e et e etaaeeanneeenneeanneaannerenneersneennnsernnnsernnsees Definite integrals Be able to find the equation of a
curve, given its gradient function and one point. If f (a) O then (x a)isafactorof f (x) Iff ab 0 then (bx a) is a factor of f ( x) That is to say dividing f ( x) by (x a ) or ( bx a) respectively leaves no remainder! Example 1 Show that x 3 and x 2 are factorsofx 3 3x2 10x 24 . Solutionx2 4x 3 0(x 2)2 22 3 0(x 2)2 7 0(x 2)2 7x2 7x 2
7 Sometimes you are asked to give answers in surd form (which will be exact as no decimal approximation will have taken place) but if you have to give decimal answers you can obtain them easily from here. (x 2)2 (y 3)2 36 is a circle with centre (2, 3) and radius 6. Example Find the equation of the tangent to the circle x 2 y2 6 x 8y 0 at the
point with coordinates (6, 8) . (x 3)2 (y 1)2 16 is a circle with centre ( 3,1) and radius 4. There are several approaches each of which needs you to have a gradient and a point that the line goes through. In the quadratic bracket on the right the constant must be 3 to give 6 when you multiply out. Example 4 Use the answer to example 2 to find the
expansion in ascending powers of x up to and including the term in x 3 of (2 3x)(1 2 x)7 . Finding the Equation of a Tangent to a Circle This can be found by using the fact that the tangent to a circle is perpendicular to the radius of the circle.b 4 2b2 (2x3 2x2 x 3) (x 2)(2x2 2x c) dThe terms that will have an x in come from 2 2x and cx .
Discriminant When solving the quadratic equation ax 2 bx ¢ 0, a 0 You know that the solutions (if there are any) are given by the quadratic equation formula x b b2 4ac 2a The part underneath the square root sign is called the discriminant, often given the symbol . 1i.e. mIm2 1 . Algebra Manipulation of algebraic expressions Be able to simplify
expressions including algebraic fractions, square roots and polynomials. Solution 7 6 x x2 a (x b)27 6x x2 a (x b)(x b)7 6x x2 a (x2 2bx b2)7 6x x2 a b2 2bx x 2 Then compare the bits on the 2 sides. Do not forget Pythagoras’ Theorem! Example Find the equation of the circle that has a diameter with endpoints (2, 4) and ( 4,8)
Solution 2 (4) 4 8 The centre of the circleisat , 1,2 22 The diameter of the circle is given by (4 2)2 (8 (4) 2 (6)2 122 180 36 5 6 5 The radius of the circle is therefore 6 5 3 5 2 The equation of the circle is therefore x (1) y 2 2 x 1 y 2222 (35)2 4541 First Edition © C Morris. Be able to set up and solve problems leading to linear,
quadratic and cubic equations in one unknown, and to simultaneous linear equations in two unknowns.
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