YEAR 9 — REASONING WITH ALGEBRA. ..
Straight Line Graphs

@whisto_maths

Ir---"-""""~"~""~"~""~"¥"~""~“"¥"“"¥*"¥"*"¥*"¥*"*"°*"¥*"¥*"¥*°‘"‘"‘"‘“"‘“"$¥7/"¥7/—¥V//—— -
|
| What do Ineedto be able || feywords .
| to do? | | Gradent: the steepness of a ne :
I I'l' Intercept: where two lines cross The y-intercept: where the e meets the y-axis I
: By t’é} end of this nit you shoukd be abe to: : : Paralel: two Ines that never meet with the same gradient |
| COQEZZ %@‘f@”&; | | Go-ordnate: a set of values that show an exact posttion on a graph :
|« Understond and e y= mx * ¢ : : Linear: Inear graphs (straight Ine) — near common difference. by addition/ subtraction I
: » find the equation of a I from a graph | | Osymptote: a straight Ine that a graph wil never meet |
| hiemrel gradent and intercepts of real- | | Reclprocal a pair of numbers that muttiply together to gve | I
| (fegaphs | 1 Perpendcular: two nes that meet at a right angle :
—— e d e
: Lines PW&“@' to the axes o Oll the points on this ne have | P'Ottln@ Uy=mx+*c Wﬂphg Q :
| va a x coordinate of 10
| [ [ 10 1 y=3x—1 3 xthe x coordnate then — ||
| //V e I x |-3{0|3 Draw a table to display this :
I - Lines paralel to the y axis take the form x Il y [-10] -] & information |
| \nteriectlon [ 1, = a and are vertical : : |
ponts X This represents a coordinate. pair
: T T Lines paralel to the x axis take the form y -0 :
| I R \ = a and are horizontal : : s |
I : [T ] N Qlithe ports onthis ne have — eg(3,-2) (7,-2) (-2,-2) 1 # You oy need two ponts to fom g~ |
| ol a y coordinate of -2 alllay on thi Ine. because the [ j‘ straight Ine. |
| y coordnate is -2 1] § I
——————————————————————————————— : |
| Compaf e Gmdlents ! \25\\% : : 3 Plotting more points helps you decide |
| 7 Y= The greater the (é& 1 if your caculations are correct (f I
y=mx+c gradent — the steeper W == TYTEI [ they do make astraight Ine)
: 4 Q%X the e Q) I: :
I
l x i % I l
| Thecoefficent of x the = 7° .77 ¢ ¢ 2% ’g.%x_ar 9@”@ I Remermber 1o jon the pornts to make. |
I rumber in front of x) tels us /, Paralel Ines have the ‘7%7{3\ Il 43 I
| the gradent of the ine / j same gradent 1 ] I
I ot A, A I e e e I

r-—H——mmmm—m"""—-1, - - - - -n-n-mm-mmmm-”mm-—_m-M-mm—-—-_--—- 1
I Compar e Inter Gﬁpts y =mx+c T:e y\:athy)je ?f cisthe pf;\m “t || y-mx*c The equation of a e |
I 02) 2+ 2 bch he lge- C{Ogsest “U 1| The coeffient of  (the rumber in front can be rearranged Eg | |
: ; LA oxs. ¥ iniercep [|  of ) tek us the gradernt of the Ine y=C*mx :
I -
| | tf%X The coordinate of a y intercept |: \ Th@ vale of ¢ is the point at C=y—mx |
| il awags be (Oc) I Y= mx + ¢ yich the Ine crosses the y- Identfy which coefficent | |
| — | | V\ f axis Y intercept you are. identifying or I
| ‘% U’%X'Af Lines with the same y- I y and x are coordnates comparng I
| E‘ intercept cross in the same ========================-'|'
= an \0 » poee | Real e araphs |
———————— ’— —_———— e —— — — — — — — —— —| A plumber charges a £25 callout fee, and then £12.50 for every hour. The g~lntercepth;hows the :
- _ - - _ ________________ Complete the table of values to show the cost of hiring the plumber. minimum cnarge.
: Find the CQU&UOH froma N aPh I Tme®) | 0 1 2 3 8 The gradent represents the/ |
I (ol) y The Gracrt. :: Cost (£) £25 €125 price per mie |
I ﬂt’e Y ; : 6 _r; o y=2x+1 I real Ife. graphs ke this valves will aiways be. positive. because they |
I g \ ; : 37 || Medsure distances or objects which cannot be negative :
: : The drrection of the Ine indcates a positive :| Direct Proportion graphs  To represent direct proportion the graph must start ot the orign |
1

I -2 -] no2 3 4F gmdlent /’/ I A box of pens costs £2.30 I

B Q) S, Il |
I ! 6 % /}pe " When you have O pens Complete the table of values to show the cost of buying boxes of pens.

-2l W Iy, this has 0 cost Boxes 0 1 2 3 8 |
! S &

SR & % I\ T gradient shows the Cost (£) £230 I

: 3 Il price. per pen |




YERR 4 — REASONING WITH ALGESRA. ..
Forming and Solving Equations
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| What do | need to be able
| t0d07

| By the end of this unit you should be. able to:
| = Sole inequaities with negative numbers

| * Sobe equations with unknowns on both sides
|+ Solve inequalties with unknowns on both

I sides
I

|

I

|
I
Inequaity: an inequality compares who valves showing if one is greater than, less than or :
equal to another I
Variable: a quartity that may change within the context of the probem |
Rearrange: Change the order :
Inverse operation: the operation that reverses the action I
Substitute: replace. a variable with a numerical value :

I

Substitute into formulge and equations
Solve: find a numerical value that satisfies an equation

Rearrange. formulae

—— e d e e e
r——---------=-=-=—-=-=- b | r ____________________________
| Soke equatiors vith brackets @ | Form and sobe nequaities @ |1 nequalties vith neatives |
I i
: 204 | a4 | x4 3(2x+4)- 30 :| .@ I: Method | Make x posttive first :
30 R 46 number is greater than |1
a LS S - | ind the possible range of values * *
I 30 - bx + 12=30 I I - :I 2 N l7 + 3y e ) :
| T = -2 -2 || A+ 2>l II 7o XS rueorhangvae |
| 30 = I Solve | | 5 3 smler than -5 |
: x|x|,|x|x|x. bx =18 :I X = -3 4— ) — || |: =3 +3 I
18 -6 -0 x- I I D> |
| I x>3 1 CHECKT |,
L O IR ol Saler Bigger 2-3-6) - 20 |
I T R T [ i+
 Equations with unknown on both sides :' Inequolties vith urknown on both sides | b 13 TRUE/ CORRECT |
I | Soling inequaities has the same method ds li
I I
: W53 2 ST I! equations “ Method 2 Feep the negtive x I
| -2x -3x x| x[x 24 |i 5(x+4)<3(x+2) Check i 1 2__‘3)( > Z x s true for any vabe :
| y+5-24 T 5 :| x+0<3x + 6 : ] _3 s bigger than -5 |
I 5 = | 22046 p(-6+4)<3(-5+2 Il 7774 |
| I <-4 5(-4)<3(-6) I B} This cannot be
box-n ' :I x<-1 205 1 X232 : :
X<-1( U< . ne...
e e N |
= = -~ T T T T T T T T T T T T T T T T T _
| Formuloe and Equations ~ Substitute in wies I x <D Kﬁg;?ﬁ;‘;guﬁfgﬁﬁgﬁz |
|L Formulae — all expressed in symboks Equations — include numbers and can be solved | ! inequalty :
________________________________ I ——— e —_————
S — _ __________________ - I _______________________ =
: Rearranding Formule (one step) : | Rearranding Formulae (two step)
I an equation (find x) In & formula (make x the subject)
‘ ue 4-3-1 Wy-s-a
y | Rearrange. to moke y the subject 3 43 - f
y=x-e 4- 2 o0y
+4 +4
- X=a*s
y—>*z2—>X Using inverse operations or fact x=3 y

Yye— -z «— X

I

The steps are the same for solving and rearranging

Rearranging can akso be checked by substitution

Language of rearranging. .. Rearranging s often needed when using y = mx + ¢

eg Find the gradent of the Ine Ay -4x - 4

|
|
|
|
|
|
|
: famiies wil guide. you through
|
|
|
|
|
: Make y the subject first = 4x + 9

I
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I
I \
rearranging formulae I I
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Gradent = 4= 2 |
4 I



