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Year 11 Graphs...

Straight Line Graphs

Topic/Skill Definition/Tips Example _

1. Coordnates | Wntten in pairs. The first term is the x- _ A (4.7)
coordinate (movement across, left or i B: (-8.-3)
right). The second tem is the y- o O
coordinate (movement up or down) X

. ';.‘ ‘-§ 4 § O N

2. Midpont of | Method 1- add the x coordinates and Find the midpoint between (2,1) and

alne divide by 2, add the y coordinatesand | (6,9)
divide by 2

Be—gand2=
m&mmnwwu - -
values way between the two x and two iy
y values. ) So, the midpoint is (4,5)

3. Horizontal | The equation of 3 honzontal line s

Lines y = a, where ais a number
For example the graphy=3isa
horizontal line with the y co-ordinate of 3

4 Vertical The equation of a vertical line is

Lines X = a, where a is a number N TP &

For example the graph x = - 4 is a vertical ‘
line with the x co-ordinate of - 4 ;
'

5. Linear Straight line graph. Example:

Graphs with . Other

slope The general equation of a linear graph is \ K| examples:

y=mx+c x=y
} )-:4
where m is the gradient and ¢ is the y- CLONLET T s e ==
intercept. N y=20=7
N y+x=10
The equation of a Iinear graph can contain g 2y —4x=12

an x-term, a y-term and 3 number.




Year 11 Graphs...

Straight Line Graphs

Linear Graphs

Method 1- Table of Values
Construct a table of values to calculate
coordinates.

Method 2: Gradient-Intercept Method
(use when the equation is in the foom y =
mx +¢)

1. Plots the y-intercept

2. Using the gradient, plot a second point.
3. Draw a line through the two points

Method 3: Cover-Up Method (use when
the equation is in the form ax + by = ¢)

1. Cover the x term and solve the resulting
equation. Plot this on the x — axis.

2. Cover the y term and solve the resulting
equation. Plot this on the y — axis.

3. Draw a line through the two points
plotted.

7. Gradent

“The gradient of a ine is how steep 1t is.

Gradient =
Changeiny _ Rise
Changeinx ~ Run

The gradient can be positive (sloping
upwards) or negatve (sloping downwards)

8. Fndng the
Equation of a
Line gven a
point and 3

Substitute n the gradient (m) and point
{x.y) in to the equation y = mx + ¢ and
solve for c.

Find the equation of the ine with
gradient 4 passing through (2.7).
y=mx+c¢
7=4x2+c¢
c=-1

y=4x-1

9. Finding the
Equation of a
Line given two

Use the two points to calculate the
qradient. Then repeat the method above
using the gradient and either of the points.

Find the equation of the Ine passing
through (8,11) and (2,3)

11-3

a7 -2

Yy=mx<+¢
11=2x6+¢
c=-1

y=2x-1

If two lines are wil have the
same gradient. The value of m will be the
same for both Ines.

Aretheinesy=3x—1and 2y - 6x +
10 = 0 parallel?
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Straight Line Graphs




Year 11 Graphs...

Non-Linear Graphs

0. Quadratic | A U-shaped curve called a parabola. ———

Graph The equation is of the form \ [
y = ax* + bx + ¢. where a, b and ¢ are \ /
numbers, a = 0.
¥ a < 0, the parabola is upside down. Nt e

10. Roots of a | Aroot is a solution.

The roots of a quadratic are the x-
intercepts of the quadratic graph.

11. Tuming A tuming point is the point where a
Point of a quadratic turns.

On a positive parabola, the tuming point
is called 3 minimum.
On a negative parabola, the turning point
is called 3 maximum.

3. Quadratic A ‘U-shaped curve called a parabola.
Graph The equation is of the form

y = ax* + bx + ¢, where a, b and ¢ are
numbers, a = 0.

If a < 0, the parabola is upside down.

4. Cubic Graph | The equation is of the fom y = ax® + k,
where k is an number. a=0 a<0

If a > 0, the curve is increasing.
If @ < 0, the curve is decreasing. ‘/ \\’

5. Reciprocal | The equation is of the form y =2, where o

S~ Ais a number and x = 0. »
The graph has asymptotes on the x-axis e
and y-axis. .




Year 11 Graphs...
Non-Linear Graphs

6. Asymptote A straight line that a graph approaches "oy
but never touches. :

-----------------

7. Exponential | The equation is of the fom y = a*, where
Graph ais a number called the base.

If a > 1 the graph increases.

If 0 < a < 1, the graph decreases.

The graph has an asymptote which is N

the x-axis. ) —




Year 11 Graphs...

Real-Life Graphs

Topic/Skill Definition/Tips Example
1. Real Life Graphs that are supposed to model some
Graphs real-life situation. p
»
The actual meaning of the values depends 2
on the labels and units on each axis. —~
n
The gradient might have a contextual o
meaning. z 2
The y-intercept might have a contextual ,§ "
meaning. =
The area under the graph might have a §
contextual meaning. :
:
bl
212348878,
Days (d)
A graph showing the cost of hiring a
ladder for various numbers of days.
The gradient shows the cost per day. It
costs £3/day to hire the ladder.
cost/depositffixed charge (something
not linked to how long the ladder is
hired for). The additional cost is £7.
2. Conversion | A line graph to convert one unit to Conversion graph miles € kilometres
Can be used to convert units (eg. miles
and kilometres) or currencies ($ and £)
Find the value you know on one axis, read
up/across 1o the conversion line and read
the equivalent value from the other axis.
3
8km = Smiles
3. Depth of Graphs can be used to show how the B 8 B - -
Water n depth of water changes as dfferent shaped
Containers containers are filled with water at a i —
X Vs
a o a




Year 11 Graphs...
Real-Life Graphs

4 Distance | The distance is on the y — axis whie tme . :

tme graphs 5 0onthe x — axs. . / 1
A positive gradient gives the speed /

when movement is away from the g . / {11

sm m s . / l‘.:uuua L Te ot

A negative gradient give the speed -3 v foniad sobod vedy \

when movement is towards the starting b [ yomtre s

The horizontal part of the graph means S R R
the object is stationary.

5. Speed time | The speed is on the y — axis while tme is
graphs mbhex—ads. Spped-time araph
A positive gradient gives the .

acceleration or rate of increase of speed. i

A negative gradient give the < .
deceleration or rate of decrease of speed 1/ \Quot fersetn
The horizontal part of the graph means .‘

moving & constant speed. /
distance travelled.

Year 11 Algebra...



Expanding & Factorising

9. Expand To expand a bracket, multiply each 3(m+7)=3x+21
term in the bracket by the expression
outside the bracket. (a+d)c+d)=ac+ad+bc+bd
To expand two brackets, multiply each
term in one bracket by each temm in (x+2)(x+4)=x"+4x+2x+8
the other bracket and then simplifying =x*+6x+8
terms if possible
10. Factorise | The reverse of expanding. 6x — 15 = 3(2x —5), where 3 is the
Factonising is writing an expression as | common factor.
a product of terms by ‘taking out’ a
common factor.
1. Quadratic A quadratic expression is of the fom Exanﬂ&edquad’aggexptmsionsc
ax* +bx+c 8x*—3x+7
where a, b and ¢ are numbers, a = 0 Emnﬂadmnq;adaizcemm:
X" — bx
_ _ 9z—1
2. Factorising | When a quadratic expression is in the X +7x+10=(x+5)(x+2)
Quadratics form x* + bx + ¢ find the two numbers (because 5 and 2 add to give 7 and
that add to give b and multiply to give | multiply to qive 10)
C.
¥ +2x—8=(x+4)(x—2)
(because +4 and -2 add to give +2 and
multiply to give -8)
3. Difference of | An expression of the form a* — b? can be x2—25=(x+5)(x—5)
Two Squares factorised to give (a + b)(a—b) 16x° —81 = (4x+9)(4x —9)
4. Solving Isolate the x* term and square root both 2x? =98
Quadratics sides. =49
(ax* =b) Remember there will be a positive and a x=+7
5. Solving Factorise and then solve = 0. x*—3x=0
Quadratics x(x—3)=0
(ax® +bx =0) _ x=0o0orx=3
6. Solving Factorise the quadratic in the usual way. | Solve x2 + 3x— 10 =0
Quadratics by Solve =0
Factorising Factorise: (x +5)(x—2) =0
(a=1) Make sure the equation = 0 before x=—=Sorx=2
7. Factonsing When a quadratic is in the fom Factorise 6x* +5x— 4
Quadratics ax*+bx+c
whena=1 1. Multiplyabyc =ac 1.6x—4=-24
2. Find two numbers that add to give b 2. Two numbers that add to give +5 and
and multiply to qive ac. multiply to give -24 are +8 and -3
3. Re-write the quadratic, replacing bx 3.6x2+8x—3x—4
with the two numbers you found. 4. Factorise in pairs:
4. Factorise in pairs — you should get the 2x(3x+4) —1(3x +4)
same bracket twice 5. Answer = (3x+4)(2x—1)
S. Write your two brackets — one will be
the repeated bracket, the other will be
made of the factors outside each of the
two brackets.
8. Solving Factorise the quadratic in the usual way. | Solve 2x* +7x—4=0
Quadratics by Solve =0
Factorising Factorise: (2x—1)(x+4)=0
(@¥1) Me_qrebeemmﬁmzﬂbefore x_lo'_x_*
factorising. 2




Year 11 Algebra...
Rearranging Formulae

3 Use inverse operations on both sides | Make x the subject of y = =

Rearranging | of the formula (balancing method) until
Formulae you find the expression for the letter. Multiply both sides by z
ys=2x—1
Add 1 to both sides
ys+1=2x
Divide by 2 on both sides
y=+1

=
2
We now have x as the subject.




Year 11 Algebra...

Functions
Topic/Skill Definition/Tips Example
1. Funcaon Takes an input value, performs some
Machine operations and produces an output value.
neuT l x3> [ . > ouTIY
2 Function | A relationship berween two sats of values. | /(%) = 3%° -5
“For any mput value, square the term, then
omltply by 3, then subtract 5°.
3. Function f(x) fx)=3x+11
notation x is the input value Suppose the input valueisx =5
f(x) is the output value. The output value is f(5) =3xS+
11=26
4. Inverse (=) f(x) = (1 — 2x)*. Find the inverse.
funcnon A function that performs the opposite
process of the original function. y=(1-2x)*
: . Vr=1-2«
l.Wmhh:nmsy:f(.z) 1-2/;:2:
2. Rearrange to make x the subject.
3. Replace the y with x and the xwith | =2 =x
) .
1_
Frw=igE
SComposne Acmaﬁudmamm f(x)=Sx-3,g(x)=§x+1
funcuon to create a new function. What s £ g(4)?
fg(x) is the composite function that 1
substitutes the funcuon g(x) into the g =5x4+1=3
funcuon f(x). f(3)=5x3-3=12=fg9)
fg(x) means ‘do g first, then Whatis fg(x)?
9f(x) means ‘do f first, thea g’ fg(x):S(%x+l)—3=;x+2




