Maths Knowledge Organiser

Year: 11 Term: Autumn (1 and 2)
Unit Topic/Skill Definition/Tips Example Sparx
Code
Equations Factorising Split the x term U960
to solve into two, by 9
quadratic finding a pair of Solve 2z -+ 1633 —+ 30 == O
equations of | numbers that
the form add to b, and
ax? + bx + | multiply to give
c=0 ac. Start with the
factor pairs of
ac.
Solving Write ax? + Solve —222 =122 + 5 us89
quadratic bx + c = 0inthe
equations by | form p(x + Give your answers fully simplified in the form
completing q)Z +7r=0 m+\/r_z .
the square B = —p where m, n and p are integers.
Solvin Be careful when uee65
& . ) Solve2z? — 172+ 14 =0
quadratic b is negative.
equations Give your answers to 1 decimal place.
using the eg. lfb = —4,
quadratic then —b = 4,
formula and b? = 16.
Constructing | Use brackets A right-angled triangle is shown below. U150
and solving when you mean Calculate the length of the shortest side.
quadratic to square an Give your answer to 2 decimal places.
equations expression with
two terms.
2z+3mm
e.g. 2x +3)2 L
2z mm
Solving Use brackets or Plotthe graph afgr= z® — 4z — = o, U601
quadratic the table gisvzyour graph to estlmate'the solutions to the equation z° — 4z — 4 =0
your answers to 1 decimal place.
equations function when

graphically

completing a
table of values
using a
calculator.




2
1
210 1 2 3 4 5 6%
-1
-2
-3
-4
-5
-6
+/,
-8
Solving Substitute the Solve the following simultaneous equations: | U547
simultaneou | linear equation
s equations | into the y=2z+3
involving quadratic 9
quadratics equation. z° + 4y —-45=0
Solving The The diagram below shows the graph of z2 + 3 = 25 us7s
. . . Use the diagram to estimate the solutions to these simultaneous equations:
simultaneou | intersections o 1% =25
s equations between two y=2z+1
involving graphs represent Give your answers to 1 decimal place.
quadratics the solutions Y
graphically when their ;
equations are i
solved 4 Tkl =20
simultaneously. 3
2
1
g B R R R R EHED B B S A
-2
-3
-4
-6
-7
Unit Topic/Skill Definition/Tips | Example Sparx
Code
Trigonometric | Using the exact | You need to U319

Ratios &
Graphs

values of
trigonometric
ratios - Higher

learn the exact
values of sin

cos and tan of
0°,30°45°60° &

Work out the length =

T am
60°




Trigonometric
Ratios &
Graphs

Using
trigonometric
graphs

The period of
sinand cos is
360°, but the
period of tan is
180°.

Sketch the graph of y = sinx for0° < z < 360°

Use your graph to solve the following for 0° < < 360°
a)sinz =0

b)sinx = —1

U450

Non-right-
angled
Trigonometry

The sine rule

The formula
appears on the
formula sheet
like this:

o

- a
sine rule: —— = ——=—
sind sinB  sinC

You usually
only need to
relate two pairs
of sides and
opposite
angles.

Flip the
fractions when
you are finding
angles.

Use the sine rule to calculate the length y.
Give your answer to 1 d.p.

12.4m

U952

Non-right-
angled
Trigonometry

The cosine rule

The formula
appears on the
formula sheet
like this:

cosine rule: @ = b* + ¢ — 2bc cos A
Sidea is
opposite angle
A.

Triangle ABC has an area of 160 cm?. Angle ACB is obtuse.
Calculate the size of angle ACB to 1 d.p.

24 cm
(———8

19cm

A

U591

Non-right-
angled
Trigonometry

The area rule

The formula
appears onthe
formula sheet
like this:

Area of triangle = % absinC
Angle Cisin
between sides
aand b.

Calculate the area of the triangle to 1 d.p.

20cm
25cm

U592




3D
Pythagoras’
Theorem &
Trigonometry

Using
Pythagoras'
theorem in 3D

Draw the 2D
right-angled
triangle that
you are using at

Calculate the length BC in the triangular prism.
Give your answer to 1 d.p.

B

us41

every step.
A
C
E9m D
3D Trigonometry in | Draw the 2D In the cuboid below, U170
Pythagoras’ 3D shapes right-angled DF =51cm
Theorem & triangle that AF = 37cm
Trigonometry youareusingat | \york out the size of angle AFD to 1d.p.
every step.
H G
: ;
C
D
A B
Unit Topic/Skill Definition/Tips | Example Sparx
Code
Circle Finding angles at | The ang[e at Work out the size of angle z. U459
h Give a reason for each stage of your working.
Theorems | the the

circumference

circumference
of a semicircle
is aright angle

the angle at the circumference »
in a semicircle is a right angle

and

angles in a triangle

add to 180°

Not drawn accurately
So
x + 90 + 63 =180

27

x




Cil’Cle Flndlng angles The angle at Work out the size of angle z. U459
Theorems Subtended at the centre iS Give a reason for your answer.
the centre or twice theangle | the angle at the centre is twice
circumference at the the angle at the circumference
of acircle circumference i°= 2 x 6l
when =122
subtended by Notdrawn accurately
the same arc.
Answer: 122
Circle The radius Triangles inside | Workoutthesize of angle z. U489
Th meeting a a Cil’Cle are Give a reason for each stage of your working.
eorems
tangent forms a | isosceles if two
right angle of the sides are isosceles triangles contain
radii two equal sides and 9
two equal angles '
and '
the angle between a
tangent and radius is 90°
so
x + 33 =90
=57
Answer: 57
CiI’Cle Angles in the The angle must WOrk out the sizes of angles a and b. U25‘|
Theorems Same Segment be on the Give a reason foryouranswers.
are equal circumference ,
and subtended £

by the same
arc

Not drawn accurately

angles in the same segment are equal
soa =47

and




Circle The OppOSite The four Work out the sizes of angles a and b. U251
. . Give reasons for your answers.
Theorems anglesina vertices of the -
cyclic cyclic opposite angles in a caclico /
. . quadrilateral add to 180
quadrilateral quadrilateral .
-]
sum to 180 n‘.lust be on the o+ 72 =180 O\
circumference a =108 /
co-interior angles add to 180°
so
o +b =180
108 + b =180
b =72
Answer: Anglea: 1 08 _______________ Angle b 72 _________________
Circle The alternate The angle that Line JL is a tangent to the circle at point K. U130
Th Segment lies between a Work out the size of angle z.
eorems
theorem tangentand a

chord is equal
to the angle
subtended by
the same
chord in the
alternate
segment.

L
Give a reason for each stage of your working. K ‘
/ |
N

Not drawn accurately

using the alternate segment theorem
Angle KMN = 8&

and
angles in a triangle add to 180°
so
= + 62 + 84 =180
x = 34

Answer: 34




Maths Knowledge Organiser

Year: 11 Term: Spring (3 and 4)
Unit Topic/Skill Definition/Tips | Example Sparx
Code
Statistical Drawing and Frequency Frequency density 35 U185
Diagrams interpreting density= 0<t<2 w o i: us1a
. 36 _ £
histograms frequency + w<t=n e =it £ 20
. ) B<t<3 120 ”T°=so z
Wlth GQlilall..and Class Wldth n<tet © ‘—’ai=s §_ 15
unequalclass =
widths Fragmency dansity = L oARSRE i
Class width 0 10 20 30 &0
Time (¢ minutes)
Finding Draw atable if Midpein® uos3
. miapeins | FEESEE
averages from | there isn’t beesr Tanteh |1 e — | U267
histograms already one H gl e
H -
and then i il
T 2 - mean = Lotal ‘midpoint x Frequency
calculate the Temperatue (') Eetimeted iy g Total Frequency
. =77
mean using mp = 41628,
x f
Probability Conditional P(A| B) isthe The table below shoyvs information about the desserts a restaurant offers. U246
. . One of the desserts is chosen at random.
pro babilities robability of A Is the dessert having chocolate independent of it having hazelnuts?
p y
fromtables given B. Total
22
If events A and =23 - B
B ar =ra o @
are Total 20 )
independent chocolate and hazelnut
P ’ P(chocolate|hazelaut) = ————— =0% 070
then P(AIB) = total hazelnut
P(A) . =
total hazelnut
P(hazelaut)s —— -
( net) total desserts
=l
33
P(chocolate|hazelnut) # P(hazelnut)
Answer:  The dessert containing chocolate is not
independent of it containing hazelnuts
Conditional AVenn diagram The }/{enn diagram below shows information about the number of items in sets G ueo9o
P and H. An item is chosen at random.
probabilities helps you to Given that P(G|H) = -é—,work out the value of .
from Venn visualise ¢
diagrams conditional

probabilities.

4x+3

number in G and H
total in H

2x

2x+6x-|0
2x

8x-10
= 6x
10
x=5

o
~
Lo
I
A
n |

o
L]
-
(=4
|

»
R
n




Using the P(AN =3 _4 us21
et pals)=—A08) | P(AIB)=§  P(B) =73
conditional P(8)
probability Calculate P(A N B)
formula P(A{\B)
= =P(ANB) + +
5 |
Conditional Freq uency tree The frequency tree below shows some information about people who applied for a uso6
e - job. A person is picked at random.
pro babilities and proba blllty Given that the person was hired, work out the probability that they did not prepare.
from tree tree diagrams
diagrams can both be
used to solve
problems
X A Did not
involving prepare
conditional
prObabIllty number not prepared and hired
epared|hired) = =y
Font geapacedlired) total hired
I
n+3
-
T
First Second &2
. PLsme ='—,'_;E P(SNClaot .m.).p_(:g_'::i_e)
1 cirde g Cheds COC o =18, 2¢
,/ L[Square[CNS oot same)= PCNSHP(SNC) =284
4 1 =1,k 28 =§l
& 10 Circle | SNC 1o o [
Nz S
T Square SNS fio ~ 1o
10 =36
1o
- 2 oord
sing the ermutations Using the digits 0 to 6 inclusive, work out how many different 4-digit numbers it is
Using th P i U369
. possible to make if each digit can appear only once.
productrule for | require a
counting specific 4t

seguence or
order, while
combinations
are just
selections
where order
does not
matter.

Ist znd 3rd

7 %x 6 x5 x &
840

A clothing store sells 6 types of shirt and several types of trousers.
There are 84 possible combinations of a shirt and trousers.
How many types of trousers does the store sell?

types of types of "
shirt trousers
6 x t = 84
t = 84 <6

t = 14




Inequalities Graphs of For<or>usea a) On the grid, shade the region which satisfies all these inequalities u747
. . y<z+1 2c+y >4 <3
.llnear N dashed line. ok ==3 y=x+|
inequalities For< or > N, y=x+l
use a solid line. s i*i"_}i
Shade the T wivizls
region thatyou | L)
do want. Sk 1) .
.'o '-i x 0 1
2 L~ 6 717
EATNERERL y|u|o
24— “
3 : zx+s=h.
Check (2,1) y<x+| 2x+y> b x<3
satisFies the 1<2 +1 2x2+1>4 2<3J
inequalities
1<% b 5> u\/
b) List all of the points with integer coordinates which satisfy the three inequalities.
Answer: (2, 1) and (2, 2)
Solving Solve the Solve the inequality z2 + 7z + 12 > 0 U133
quadratic ‘equation’ to 2
inequalities find the x ea Ta bl =)
' q (x+3)(=+4)=0
intercepts an Enl b op wakD
sketch the x=-3 or x=-4
curve.
— ol
For <0 find the y==+=+ Y x+ 7x +12>0
x coordinates y>o
corresponding
to the negative
) x <-4 orx>-3
y coordinates *
-4—2-3 0

For >0 find the
x coordinates
corresponding
to the positive
y coordinates

r<—-4 or ¢ >-3

Answer:

Solve the inequality > + 7z + 10 < 0

x"+'l:+|o=o
(x +2)(x +5) = 0
x+2=0 or x+5=0

x=-2 or x=-5
)
y==x +T7x+0 y <2 T 1
y ¢
-S¢€x¢§-2
S\ /2P *

Answer: -5<r=<-2




Functions Substituting x is the input The function h is shown below. ue37
into functions | and h(x)isthe | h(z) =3z°+5
output. Work out the value of h(—2)
h(x) =%3x2 + §
h(-2) = 3x(-2)* + 5
= 3Ix4 + 5
=12 +5
=17
g(z) =4z + 11
Work out the value of 2 for which g(z) = 39
g(=)=bt=x + 1
39 =4=x + ||
28 = 4x
1= =x
Substituting fg(z) means The functions f(z) and g(z) are shown below. U895
. . . . f(z)=x*+8 g(z) =5z -7
Into CompOSIte substitute into Calculate the value of
functions g first and then .
; V) re(2)=F(g(2)) | F(x) = x* + 8
F(q9(2)) = 2) + 8
9(x)=5x -1 (95(3))) _ 25 +)a
gf(2) means 9(2) = S§x2 - 7 =
substitute into =1 =17
f first and then
g Answer: 17
DI gr(u)= g(F(4))| 9(x) =5x -7
(F(&)) =5xF(u) -7
F(x)=x*+8 99(2_!&; _ 5‘2(“ ). 7
F(e) =4+
(&) =113
=24
Answer: 113
H H The functions f and g are shown below.
Flndlrjg You c?n rtuiny U448
functions substitute glz) =2z +7
functions into a) Work out fg(z)
other functions Fo(x)= F(9(x)) F(x) = =

to make
composite
functions

F(9(=)) = f3(=)

9(1)= 2x + 7 F(Zx+7)= =5

V2x +7

Answer: fg(z) =

b) Work out g f(z)

gF(=)=g(F(=))| 9(=) =2=x+7
_ 9(F(x)) = 2xF(x) + 7
g = 9(/=) = 2x/= + 7
=20x +17
Answer: gf(z) = 2\/5 37




Finding inverse | For complex Given that g(z) = # i U996
functions functions make
x the subject to
find the inverse ==
function. = 5
Remember to 31= x -
replace x with 1
g7 '(x)andy Ty'==x-6
with x at the -,ui +b6=x
end.
€= 731 + 6
g~ (x)isthe 97'(y) =7y + 6
inverse of g(x) . 9"(::) = 7=t 4 6
Answer: g (z) = 71’2 +6
Unit Topic/Skill Definition/Tips | Example Sparx
Code
Transforming | Translating f(x) +c Fully describe the transformation from y = 2% toy = & + 4 U598
graphs graphs moves a graph ] u487
upbyc Ml U455
Reflecting ' E [ y=at+4
graphs f(x + d) moves a
graph left by d. y=g
Transforming
graphs f(x - €) moves a
graph right by
e. 33q0133¢
A Translation of (O)
Answer: 4
Iterative Using recurrence | Put the starting U171
process relations value into the 2‘: IU[:e f:;l isztiieicg s U434
Substituting into calculator and If £1 = 2, work out the values of 25 and 3. U168
) ) press =.
iterative .
formulae Then press the n=|, x, = x; +4x -3
Finding ANS button x, =2 +4x2-3
where it says x,=9

approximate
solutions to
equations using
iteration

Xn and put the
equation into
the calculator.

Press = for the
next value(s)

x, x21+l|.x2-3
x, =9 +4x9-3
x




Algebraic
proof

Writing
algebraic proof

For identities,
manipulate
one side until it
looks like the
other.

For even
numbers, get
the equation as
2n.

For odd
numbers, get
the equation as
2n+1.

Prove that, for all values of n

(n+3)2—-6n—-5=n%+4

us82

Unit

Topic/Skill

Definition/Tips

Example

Sparx
Code

Similarity

Area and volume
of similar shapes

The area scale
factor is the
square of the
length scale
factor.

The volume
scale factor is
the cube of the
length scale
factor.

The ratio of the
lengths of the
shapes can be
squared or
cubed to find
the ratio of the
areas or
volumes
respectively.

Shapes R and T are similar.
Shape R has an area of 24 m?
Calculate the area of shape T

- £

& x scale Factor = 5
scale Factor =%
Area of R = 24
Area of T = Area of R x(%)l
25
2‘4— x—|6—
37.5

ue30

u110

Vector
proofs

Solving
geometric
problems using
vectors

The vectors
between two
vertices can be
found by
identifying a
path from one
to the other
then adding
the vectors
along this path.
For questions
involving ratios,
consider the
fraction of the

ABCD is a trapezium.

AD=5a+b DC=8b

Express AC interms of @ and b.
Give your answer in its simplest form.

D s C
5a+b
A B
- = -
AC = AD + DC
=S5a +b+8b
=Sa + b

u781




vector that is
required.

Vector Geometric Vectors are ABCD is a parallelogram. U560
. . M is the midpoint of BC and N is the midpoint of CD
proofs proofs with parallelif one e
vectors is a multiple of AD — 6b
the other. Show that BD is parallel to MN
- e
BD = Bé_} + AE_)
Be careful =-AB + AD
about whether =-2a + 6b
vectors are — —
positive or = M-C—>+ m——>
negative - l’"Bc ¥ % g
= 1BC +1(-DC
=) [
= 7% 6b +3(-2a)
=3%b-a
==-a + 5@ == M\-?
BD and MN are parallel
Writing Geometric Ang[es can be Prove that triangle ABC is isosceles. U471
. . . . B
geometric proofs with defined using
proofs angle facts three letters.
113
A C D
Ensure all Not drawn accurately
/BCD +/BCA = 180° because angles which make
reasons are a straight line sum to 180
written clearly 13 +/BCA =180
using keywords PR
—the exam /CAB +/ABC +/BCA = 180" because angles in
i tri le sum to 180°
bgard r.eqwres R+ DABE ¥ 83 i riang m to
this to include ABC + 113 = 180
the word ABC = 67
angles ABC = /BCA
so, triangle ABC is isosceles
Writing Geometric Triangles can Prove that triangles ABM and ACM are congruent by the SSS condition, given that uss7
. . M is the midpoint of line segment BC.
geometric proofs with be proved to be
proofs congruence congruent 5
L . A i tri §
and similarity using ASA, L% & EmRagLe
SAS, or SSS. If angle ABC = angle ACB

they have been
proved
congruent then
all other angles
and sides must
also be equal.

Triangles with
three angles
the same are
similar,
meaning their
sidesareina
consistent
ratio.

Not drawn accurately

so triangle ABC is isosceles
so AB = AC

BM=CM
because M is the midpoint of BC

side AM is a common side of triangles
ABM and ACM

so, triangles ABM and ACM are
congruent by the SSS condition




Writing Proving CiI'Cle Ensure that Prove that angles in the same segment are equal by showing that angle ZWY is U807
. 3 equal to angle ZXY.
geometric theorems every step is
proofs clear and all
reasons are draw radii 0Z and OY
properly
written let /ZWY = a
Z
/20Y =2 x/ZWY because the angle at the centre
/20Y = 2a is twice the angle at the
circumference
£20Y = 2 x/ZXY because the angle at the centre
20 =2 x /22Xy is twice the angle at the
circumference
a =/2XY
[2ZWY =/2XY
so, angles in the same segment are equal
Non-linear Estimating Gradient of a The diagram shows the graph of y = f () and the tangent drawn to the graph at usoo
. . z=4
graphs gradlents of non-linear Use the tangent to work out an estimate for the gradient of the curve at z = 4.
non-linear graph can be Give your answer to 1 d.p.
graphs using found by A
tangents drawing a line | Shangeing
145 change in x
at the relevant
oint, choosing a =612
P o 5 Tek-22
points that are
further apart . =_:_.8_
generally 3
makes for a 2 = L1s2..
14 3 imn N ENEEE
mor(ftaccurate (z142) =l to 1 dp.
resutt 0 T 3 4 5 § 7 ar
Answer: 1 . 1
Non-linear Calculating The distance This velocity-time graph shows part of the journey of a car. U611
graphs distances from ona velocity What was the distance travelled by the car between 5 and 30 seconds?
velocity-time time graph is ?%%k \
graphs represented by E
=
the area under 8
£ 10
the graph.
015 20 25 30 35
0 Timeis) 15
| |
28 28 1T
ol | L. 20
10 IS
area = u,ﬂo area :M,[S
2 2
= |90 = 360
total area =190 + 360
= 550m
Non-linear | Estimating To estimate the e prm— uss2
graphs areas under area under a - ,
. P u] ll» lbl g5
non-linear curved graph, e— > i LI - =
graphs divide it into 223, Balh Ly Meedd o,
equal width LA sk -

trapeziums.

total area =30 + 33 + 555
=185




Non-linear Equations of The equation of | work out the equation of the circle shown below. uUs67
graphs circles a circle comes Y,
from :
Pythagoras’
theorem, with
the radius r=1%
being the .
hypotenuse. il 81 = 3
| x*+y* =9
4| J
-5
Non-linear Equations of The gradient of | Acircle,centre O, passes through the point (2, —6), as shown. U758
graphs tangents the tangent is Work out (heeq:/auon of the tangent to the circle at this point.
; radient _ -6-0
the negative 09F radius 2-0
reciprocal of = -3
the gradient of ?radiont _
the radius. 0 /)/ z OofF tangent — : -3
\ =1
\ 3
e
B L~ s =mx +C
] (2/'6) |
<5 -6 = ?" 2+c¢
-6 = % +c
2 _
° * ‘ | 20
20 =l £V
c=-3 Yy=3*73




