Using Gmpl\s

I What do | need to do.. I I Keg Words I
| *  Reflect shapes in given lines Quadratic, Parabola, Curve, Substitute, Equation,
* Construct and interpret conversion graphs and other I Vertical Horizontal Estimate Cube. Cubic I
| real-life Stm@,ﬁ line 9mP.hS , | ¥ Asymptote, Infinity, Reciprocal, Tends towards, |
* Construct and interpret distance/time graphs | . . .
: : Gradient, 5—mterce|ot Coordinate, Roots, Solution,
I * Construct and interpret speed/time graphs I al ol o I
+ Construct and interpret piece-wise qraphs M.eets, Exponential, Glcowﬂx, Decay, .fo[m : Ra. ius,
l. Recognise and interpret graphs that illustrate direct | I Diameter, Pythagoras’ Theorem, Origin, Simplify, I
and inverse proportion l-To\r\gent Curve, Equidistant I

| Horizontal and vertical lines Conversion graphs
I ) I I We cdn use the . /
Lines Para]hl to the axes 01 the ponts on the line. have I conversion 9"0\Ph to @ /
a X coordnate of 10
I T I change between 50 1
I " | Lies paralel to the y as take the form I I stones and kllogmms. " //
htersection ! X -0 and are verteal I The blue line shows us £
N that 6 stones would g /
I T~ . Lines pavalel To the x axis toke the form I . * 0 /
) \ 4y - a.ond e berizortd I I be approximately =/
I ‘ N 0l the ponts on ths lne hove e (3 38k9' 2 /
. ay coordnae of -2 a I I /
I e 10
I s
| I /

2 4 6 a 10
Stones

I Distance/time 9vo||oks | Speed/time graphs

stationary
/ I I The graph shows the speed of a boat over a four hour period.
30—

|
60— The distance- I 0
I ¢ time graph I -
I _E.‘ 0] shows Dora's I 3 *
g visit to a friend &
I {: and back. We I
Z 20— can use the I
I Fovmula I ) 09.00 '|C'IUC . ‘[JU 12 \[JU 13‘30
- Time
I 0 T T T T T Zﬁeed J L I . .
0BOD 0900 1000 MO0 1200 1300 istance + time The gradient represents the change in speed
l Time to calculate I I (acceleration). A negative gradient shows
Dora'’s speed. slowing down (deceleration).
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| Piece-wise graphs ] Direct and inverse proportion
I The graph shows the cost, in cents, of posting letters of different weights I I
in a country.
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100 I:')(IWP‘ :'&mmﬂzﬁc: 300 ro or‘tion ro or'tion
I Letters up to and including 100 gg cost 40 ¢ to send. I I P P P F
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| Approximate solutions | Estimate drea under a curve |

I The didagram shows I I 8 To estimate the drea I
the graphs y = x? under d curve, we I

I and y = 2x + 1. We I . need the formula

I can estimate I I below to calculate I

I solutions by looking | I the area of trapzia. |
at the points of 4
intersection. | Area of a trapezium I

I I I 2 =12 (a+b) h

I I 2 I



Non Linear Gm!ol\s

What do | need to do.. | | Key Words

Plot/read from quadratic, cubic dand reciprocal graphs | Quadratic, Parabola, Curve, Substitute, Equation,
Recognise graph shapes I Vertical, Horizontal, Estimate, Cube, Cubic,
ldentifjiano{ interpret roots and intercepts of I | Asymptote, Infinity, Reciprocal, Tends towards,
quadratics Gradient, 5—in’cerce|o’c, Coordinate, Roots, Solution,

Understand and use exponential graphs (HIGHER) | : ; .
Find and use the equation of a circle (HIGHER) I Meets, Exponenfloll, Growth, Decay, Ralo'd' Radius,

Find the equation of the tangent to any curve I Diameter, Pjtkagoms' Theorem, Origin, Simlolifg,
(HIGHER) l-Tomgen‘t, Curve, Equidistant

| table of values Quadratic graphs |
| Complete the table fory = x2—-2x+2 | | (y=Z+axt3 | I
| x |-3|-2| 1|0 1| 2]|3]|4 | I /" I
17 1 10 /
I i I I IF 225 the. highest power i your equation 4 hitersection with
then uou have. & quadratic aragh ' the y axs I

I Use a calculator to substitute the values 1 , _

into t wll howe. & pardbola shope. _._._._._._1__ I
I x2 - 2x + 2 I I h"“‘- Turning I
| Enter negatives using the bracket keys... 11 point I
| (-2)2 - 2 x (-2) + 2 | I
I cubic graphs I Reciprocal graphs
I 1 I
I [ y=x3+2x>-2x+1 ] I y=— I

|
[ IF 2% the hghest power in uour equation
I ' then uou have a cube aroph I I | I
| [ I 7\ '
I { I I Feciprocal araphs never fouch —— . C 1 I
I bt I I ) the y e ‘_\; I
' s & becose x cannol be 0 ;]

I I I Trhe & on gamptote I

I Roots and in‘tercep‘ts | Ex[oonen'tial 9ra|aks

|
|

y=x%—4x+3
At [
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Ig—in’cerce[o’c 5 |
| S I Exporentil o4
l N o B RS
I 7 '\'\ | v/
| Roots | R P——1

Equation of a circle

| Equation of a tangent to a curve

The equation of a circle with centre (0,0)
is written in the format x2 + y2 = v2,
In the equation x2 + y2 = 25, the circle has

|

|

|

I o radius of 5cm.

| \
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I ,

We find the
equation of a
tangent in the
same woy we
find the
equation of a
line, using
y=mx+c.
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Gradients dnd Lines

|afdeTnim i ~ ~ T T T T RER T T T T T T T T
I * Find equations of lines parallel to the axes I Parallel, horizontal, vertical, straight line, axis,
* Plot straight line graphs equation, graph, intercept, linear, table of I
I Beableto interpret y = mx + ¢ I 1 values, gradient, y-intercept, scale, point, |
1 Calculate the gradient | I coordinates, substitute, satisfies, above, below, I
* Find the y-intercept simultaneous, interception, solutions, product,
. solve simultaneous equations graphically | | reciprocal, negative reciprocal. |
Lo find the eguationof perpendicularfines g | _ _ _ _ _ - = — 1

| Equations of lines parallel to the axes Completing a table of values

o4 1 Complete the table of values for y = 2x + 3.
5 x=3 I I
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| Ir\’cerlore't y=mx+c I I plot stmigh‘t line 9rol|ol\s

I I Use the points _ ’

The equation of a lineis y = mx + c. I | from your table - Y[=12¢+ 3
| of values to

= mx + c I genem’ce

‘3/ \ | | coordinates, e.qg. HEN HEEEER
(3' 9). -6 -5 -4 -3 - 717 p 1 2 3 5 6

Iy
. -int t Plot these points
gradient grintercep | | and join with a

s’cmigk’c line.

\u-&:—u‘m
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| Finding the gradient | Solve simultaneous equations graphically

I 6 II ¥ I
5
I 4
T 3
I b

I—6—574—3—2—l 1 2 3 4 5 6 «x
1

| 1

-3

|  / 9mdien’c = cko\nge in y-axis = 4 = 2

(x y)
Point of intersection (-3, 2)

Solutions

12 3 5 6 X x = -3

5=2

-5

| cko\nge in x-dxis 2
&

| Finding the y-intercept | Perpendicular lines (HIGHER ONLY)
Perpendicular lines are defined as two lines
that intersect at right angles. To find the
gradient of a perpendicular line we need to
know the negative reciprocal of the gradient.

4y

The line crosses the y-axis at
(0, 3) so the y-intercept is 3.

The negative reciprocal of 5 would be -1/5.
The negative reciprocal of -1/4 would be 4.
The negative reciprocal of 2/3 would be -3/2.

-6 -5 -4 -3 -1 0 1 2 3 4 5 & x
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Manipulating Ex!oressions

e A e T A iy
*Simplify algebraic expressions 11 Expression Term Simplify Coefficient Power
*Use Identities Numerator Denominator Like/Unlike Variable I

| -Add/subtract algebraic fractions 11 Identity Equivalent LCM Difference Sum |

|'M“'tiP'3/DiVi°{e algebraic fractions | 'nvert Product Quotient Reciprocal Cancel I
*Form and solve equations & Inequalities with Factor Factorise Equation Inequality Solve

IF""‘CﬁO"‘S | | Solution Quadratic Integer Multiple Odd |

| simplify algebraic expressions I Use Identities

|

7X .
I Collect Like
I / \ Terms
14X +8+3xX+7=7x+15 1 : e

| \/ I (x + a)(x+ b) = 1

| 15 Collect Like I gr=pr=fa+pya=h) x2+(a+b)x+ab'ﬁ|
T &

| Adding algebraic fractions | | Subtractinmebmic fractions I
I Ex1 Work outl.r " E;l WOrk;ul: ¢ I I £;3 Work o;t: o These FO”OW I
I < 3 —+7 I I lg s-— the same |
method for
|  Sx+2x  Ax+443x I 112 7 14 14 s:\tt;::::lg I
| 7x10 71:2 I | =L21(:__2) fractions! I
I - 10 T I _ 5x+4 I
| Find the LCM of the denominators, then | I | 14 |

| Multiplying & dividing algebraic fractions | solve equations Balesohg method Fomsiion madbiie mekiid
I 8a-5=11 8a-5=11 I
+5 +5
I I TO so'Ve 8a=16 aENE TR )
To multiply algebraic fractions, we multiply the numerators together, and _t, +8 +8 2¢+8 4651
I multiply the denominators together. I eq’ud tons, we a=2 a=2
¥ Here we use the .
& Example 32" 5z 3z x5r 15z Tou::f::i ‘::‘é:“:r:z":f;? use tnverse Balancing method Function machine method
2o _sr R )
2b 2b 2ab . 10+ 6y =34 10 +6y =34
I ‘ “ ‘ I opemtlons -10 Y e y »x6 .y+1o > 34
To divide algebraic fractions, we first write the reciprocal of the dividing fraction . 6y =24 :
The inverse of 6 ‘e 3 el Wor e
I and then multiply the numerators and multiply the denominators. I y=4 y=4
2 Example ab 7o 4 b dbxb 4B add is
—_—te—=— X === = — A X
3 b 3 7 37 21 Balancing method Function machine method
| Y by BxTa e | subtract and 2 s
To find the reciprocal, flip the fraction. . ﬁ =5=4 TE =84
| the inverse of v5 o5
. . x X—>+12 -+ -5 - 4
mul'tlply s X912 75=9 X12 408 x12 ¢ +5 ¢ 4
| | divide = 108 =108

Solving inequalities

Parts of an expression

Solving inequalities is similar to solving equations, but where an equation has one
unigue solution, an inequality has a range of solutions.

Coefficient

To solve an inequality we calculate Multiplying or dividing by a negative
the values that an unknown variable number changes the direction of the
I can be in that inequality. inequality.
£ Example 23 + 1 < 9 & Example 1 — 223 < 9
2r < 8 —2r <8
r <4 r>—4

Variables Constant

| 2 4e ©
Terms Ix, 4y,
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