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8 Parallel Lines Have the Same Gradient |(,.'5} -4 Perpendicular Line Gradients |7
TS I I e |
Parallel lines all have the same gradient, which means their e / Perpendioular lines cross af a right angle. and i you multiply
y = mx + ¢ equations all have the same value of m. o +'3 g their gradionds fogethor you'll got 1. Pretty nifty that. Product of gradients
o e { ] ! t
Bigidea: Algebra . Ke Vo'cabular 8o the lines: y = 2x + 3, y = 2x and y = 2x - 4 are all parallel. A I the gradient of the first line is m, the gradient of O B S o 3=
Key skills: Linear, Gradient, ) i i +A Hnoﬂnhﬂbo-r!..bmmmx-% =-L 2 N I B /Gl T ISit
« Gradients and lines Coordinate, Quadratic, m Line J' has a g'radlent of—q.zs. Find the A M e 7 O O A
Non Linear, Slope equation of Line K, which is parallel to N : - -
* Non-linear Graphs » 310PE, Line J and passes through point (2, 3). [ Lines A and B are perpendicular and intersect at (3, 3). '
. Steepness, Rec|pr°ca|’ . . . If Line A has the equation 3y — x = 6, what is the equation of Line B?
. USIng Graphs o Lines ] and K are parallel so their gradients ) ol o (o ok P 3 s ogragut o
Plott, Origin are the same — m = —0.25 <= 1) Fitst find the 'm' value for Line K. 'm' (the gradient) ne A. ] E ; ~So'm i
DR 2) Substitute the value for 'm' into y = mx + ¢ =S gk L ATe 3
’ o to give you the 'equation so far'. I Find the 'm’ value for the perpendicular line (Line B). ] m, = mLA =1+ % =-3
o when x=2,y=3: < 3) Substitute the x and y values for the given
The ‘Table of 3 Values’ Method | () \ o S pointon Line K and sobve for [ Put his ko y = mx + 1o e tha ‘oquation so far._| = 3 +
M s e E=33 4) Write out the full equation. ] Put in the x and y values of the point and solve for 'c'. | x=3,y=3 gives:
m Draw the graph of y = —2x + 4 for values of x from —1 to 4. 3 y=-025x+35 3=(3x3)+c
3=_9 =12
1) Draw up a table with three suitable valuesofx. | v | © | 2 | 4| j |WrifeouHhe&lHequaﬁon | N 3 1;C o
= g F 7 : | y=3x+
2) Find the y-values by putting y ] I Find the Mid-Point Using The Average of the End Points
each x-value into the equation: H 1 To find _— " : o wrag, ’
K 2 1% Y 0 find the mid-point of a line segment, just add the x-coordinates and divide by two, = N B 5"
Whenx =4, y=-2x+4 : j =l w? then do the same for the y-coordinates. (,»,:3,‘} USIng y=mx+c | .
=(2x4)+4=—4 J 3 m
= 4 5 = Draw the graph of 4y — 2x = —4.
) ] The table g h . m Points A and B are given by the coordinates (7, 4) and (-1, —2) respectively.
3) Plot the points and draw the line. (OES (422 Qg;sa:de &OIT:) : M is the mid-point of the line segment AB. Find the coordinates of M. o [ ST ag i e i B e s o | 4y —2c=—4 —5 y=dr 1
Add the x-coordinate of A to the x-coordinate of B and y A - - ) - 2 )
divide by two to find the x-coordinate of the midpoint. 7.4 9 [ Fi s e am e mos s odie sie | ©=— 1 st
uadratic Graphs ' O [u 2
p Dot h Y . (3B.1) - Using m, ge across and up or down - s 1
o t‘lc same wit (Z 2—1. 4 2—2 )= (%%)= 3B.1) X «;Aczll"biln :'uhmb;r of :ml:. 5 © 2alond and 1 ug
Quadratic functions take the form y = anything with x2 (but no higher powers of x). the y-coordinates. £ " B Toake another dot, Ten rpeat this | because 'm' =43 2 S0 T s § 3
S L AR o o So the mid-point of AB h, dinates (3, 1) Frey o [ ) l %ﬂl 1
0 the mid-pointo S OO When you have 4 or 5 dots, draw a straight line through them. | |
WL ) ©) | Finally check that the gradient looks right | A arlaldlient of +5 should be quite gentlle and
M ek = . . . o= uphill left to right — which it is, so it looks OK.
- .“wass . Use Ratios to Find Coordinates | |7 ) __
= then the bucket i ] 3 » . / -
%, ik dom G Ratios can be used to express where a point is on a line. You can use a ratio to find the coordinates of a point. Sketchmg Quadr atics | %S4
If you're asked to sketch a graph, you won't have to use graph paper or be dead accurate — just find
@ Point A has coordinates (-3, 5) and point B has coordinates (18, 33). and |abel the important points and make sure the graph is roughly in the correct position on the axes.
g, Point C lies on the line segment AB, so that AC: CB =4 :3
. B \ ) :
PlOttlng Quadl‘athS (’§‘}' Find the coordinates of C. @ Sketch the graph of y= o _2x+8, |abe||ing the
turni int and x-inte ith thei dinates.
m Complete the table of values for the equation tlalal2]alol1]2 First find the difference between  Difference in x-coordinates: 18 — —3 = 21 rning point and x-intercepts w elr coordina
»=2x%+2x — 3 and then plot the graph. ‘)‘ 1ol 3l %13 ols the coordinates of A and B: Difference in y-coordinates: 33 — 5 = 28 o ‘ Find all the information you're asked for. AV
1.9
1) Substitute each x-value into the ¥ Now look at the ratio you've been given: AC:CB=4:3 Solve -x* — 2x + 8 = O to find the X-intercepts (see p34). ,/’*
equation to get each y-value. nms :’ S C. 4 . 2 _2x+B=—(x+4)(x—2)=Osox=—4 x=2 / -\._\
- x-4)_3= usly o - - x 2= P - /
Eg y=(A4P+@2x-4)-3=5 e \__\ . / f:hmtlo teﬁs yo;l:\tolsB 7 X g x2=12 Use symmetry to find the turning peint of the curve: (-4 Oy-’ \.0)
sin - of the way from - (4, \\&
2) Plot the points and join them with a £ 0 4 The x-coordinate of the tumning point _—4+2 - T ® »X
% 5 4 7 3 14 4 : ~ =L = 9p x= = / \
completely smooth curve. so find T of each difference. I TE 28 =16 is halfway between 4 and 2. 2 / |
let drag h off STTTIL y=—1)7-2(1)+8=9 / \
NEVER EVER let one point drag your graph off in SHEMEREH Now add these to th x-coordinate: =3 +12 =9 ing point is (— ' '
wocme tEheusiaax oo, Wi = gravh s geteenel 7 "!\‘,“\{»":'EVILGP"- Y""gki:‘:‘"d = cozmlinfes ;FEAto ﬁ:d C :‘-:::zz:dil::te' 5 +-:6 =21 S0 the turning point is (-1, ). A
from an equation, you never get spikes or lumps. T ways draw it agcurately = e - : ) ’ 9 Use the information you know to sketch y
- Coordinates of C are (9, 21) the curve and label the important points. | The x* is negative, so the curve is n—shaped_

using this method.
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\x*’Graphs: y=ax’+bx’+cx+d (b, ¢ and d can be zero) (5‘/‘;

All x° graphs (also known as cubic graphs) have a wiggle in the middle — sometimes it's a flat wiggle,
sometimes it's more pronounced. —x* graphs always go down from top left, +x° ones go up from bottom left.
Key Vocabulary ” ”

|C1'rcIes:x2 +y? =r (7)
The equation for a circle with centre (0, 0) and radius r is:
x24+y?=1r2

x? + y? = 25 is a circle with centre (0, 0).
2 = 25, so the radius, r, is 5.

x2 + y? = 100 is a circle with centre (0, 0).

i
STV, % 80 %@
= Note that X* must be the = i s nof ¥?2 = 100, so the radius, v, is 10. 8
E ighest power and there must - s 10 sof
= be no other bits like 1/x etc. = $ %0 0 m Find the equation of the tangent to x* + }* = 100 at the point (8, —6). 5 9)

Year 11 Higher Autumn Term 1

Bigidea: Algebra

Circle, Reciprocal, Sine,

Key skills: i i S v
eys ? . COSIne, Tangent, Cublc, AN A T 3 2 t 2 31 x SA 321001 2 3 4 53 SEASEI O/ 05T 6 NS I 1) Find the gradient of the line Ch B
. 4 ol P . ange in y
* Gradients and lines Cycle, Wave, Shift : 4 e e, Oradient = e

* Non-linear Graphs :

[y=—7-7+ 42|
* Using Graphs

mi
Harder Graphs ] @

Here are two more graph types you need to be able to plot or sketch. Knowing what you're aiming for really helps.

|g = xsl 2) A tangent meets a radius at 90°, Gradient _ _
(see p.76) so they are perpendicular —/ of tangent
1

so the pradient of the tangent is —p7.

Ig :x“+ 3x’-4xJ
|

Find the equation of the tangent
by substituting (8, -6) info y = mx + c.

Harder Graphs

Before you leave this page, you should be able to close your eyes and picture these three graphs in your
head, properly labelled and everything. If you can't, you need to learn them more. I'm not kidding.

Sine ‘Waves’and Cos ‘Buckets’ fS?

k"Graphs: y=k"ory=k"‘| (k is some positive number) /:7" 6')

*want

1/x (Reciprocal) Graphs: y =A/xorxy = A | (e

1) These ‘exponential’ graphs are always above the x-axis, 1t are all the same basic shape,

i " d always go through the point (0, 1).

1) The undetlying shape of the sin and cos graphs s . .

is identical — they both bounce between Y=35INX EY 2) 1f k> 1and the power is +ve, the graph curves upwards. except the negative ones are in

limits of exactly +1 and -1. - 8) Ifkis between O and 1| OR the power is negative, opposite quadrants to the positive

2) The only difference is that he then the graph is flipped horizontally. ones (as shown). The two halves

%ﬂﬁrﬁj a::usm : gra::h 90° ol R R o of the g:iaph don't ffouch. The graphs

. ! on't exist for x = 0.

3) For 0° — 360°, the shapes you get are : m This graph shows how the number of victims of an alien virus

a Sine 'Wave' (one peak, one trough)
and a Cos 'Bucket' (stars at the top,

\Y: COSX/'\C‘E:Mkﬁr
05

dips, and finiches at the top). f and g are positive constants. Find the values of f and g. 3, 1920)
ST ”;.” ‘;l o (You get this type of graph with
> a°=1, n find £ =
) e ) B e s T mpmem bt ; imverse proporton — see p63)

4) 8in and cos repeat every 360°. e = -
The key to drawing the extended graphs is
to first draw the 0° — 380° eycle of either

the Sine 'WAVE' or the Cos 'BUCKET' and
then you can repeat it forever in both directions as shown above.

Tan x can be Any Value at all (8)

o) 180 70 360
05|
4

(N) increases in a science fiction film. The equation of the N|
graph is N = fg', where t is the number of days into the film.

these values ;nlo the equation 30=fg° = 30=fx1 = f=30

Substitute in t = 3, N =30g"' = 1920 =30g’

9=%64 = g=4

They're all symmetrical about
the lines y = x and y = —x.

Using Graphs to Solve Harder Equations \

m |. The graph of y = sinx is shown to the right. (e 5 ed ol
- : . h Use the graph to estimate the solutions {7) A N—
fan x s diferen from si X or c0s x — i goes befeen oo and +cc. Plot Both Graphs and See Where They Cross im0 b 180" w0 "\ =TIN
Tan x repeais every 180° 3 R Draw the line y = O.7 on the graph, A 90 B \e\
e TS ST ST then read off where it crosses sinx & o S A R
T By plotting the graphs, solve the simultaneous 7 L’( (= The solutions are x = 45° and x = 135°. 1
SHUTI T 1 equations x* + y* =16 and y = 2x + 1. jit /‘J= =L Yoy,
= As h h = h 1
D e o ‘:h: f:{ E ] | 2. The graph of y = 2x% — 3x is shown on the right. 0842, 7,
- undded pis o he . = - 1) DRAW BOTH GRAPHS. e o e e e e o kit bt oo a7, (8) ENEE
= tan X just shoots y : ) ‘ _3x=7. M i
TS ' x? + y? = 16 is the equation of a circle A | A B e e e N = \ ; /:
T z e | \ 2x? — 3x =7 is what you get when you put y = 7 into the equat: N\ 5 £
SOV i e iz T H 2 . ! :
o oo o e with cent.re (O, O) and radius 4 ('see p-49). : i 1) Drawaline at y=7 I s
Sy ight it drops to mins nfnity. 3 Use a pair of compasses to draw it accurately. = 1 2) Read the x-values where the curve crosses this line. = (Quadratic equations = e 5
T = ) di G e . o> The solutions are around x = —13 and x = 2.7. — usually have W" ,(j- i¥|l3 e iha
i 180° and takes every “‘Hilg’r:;'al'..'.'vli Jz:zlrilrn‘urc‘h‘zluﬁﬁ’z‘l 2) LOOK FOR WHERE THE GRAPHS CROSS o) 2 T
it repeais every 3 3 &1 ; : ; »
- ~ = A AS LN AL LS ba NG L NN z s 2 g
So p . b) Find the equation of the line you would need to draw on the graph to solve 2x> —5x+1=0
possible value in each 180° interval. lines. But it does get infinitely = . 7 s ? 5
Z,,, flooe fyou ez what | mean S The straight line crosses the circle at two_points. 2 P4 Thisib a bit risty— the trek foito rearrange the givery equation 25~ 51 -1 =0
Reading the x and y values of these points gives \;:3 B so that you have 2x* — 3x (the graph) on one side. I )
h 3 298 = B s Lm0 2 e sides of this equali t the
the solutions x =14, y =38 and x =-22, y = -34 [ _ ) = = iy 00 Seards Bt S
The easiest way to skeich any of these graphs is to plot the imporiant poinis which happen every 90° I S i % 5 Adding 2x —1 to both sides:  2x* —3x = 2X — 1 —————Z_finding the points where these graphs cross =
(e.g. -180°, -80°, 0°, 90", 180°, 270°, 360°, A50°, GA0"...) and then just join the dots up. (all to 1 decimal place). Sa the lineinestled & ' 271 =, il gie the solations to 20 5 11=0
A NN RN RNV AR RN R RN R NI I




