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1 Further Trigonometry
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4 Circle Theorems
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\Delta Unit 1: Further Trigonometry

——\ N
Prior Cosine Rule Sine Rule
Knowledge
Formula: Formula:
Know the a? = b? +c? — 2bcCos(A) or Cos(A) = a _ b _ e Sin(4) _ Sin(B) _ Sin(C)
trigﬂﬂﬂmEUiC b2+ —a% Sin{A) Sin(B) =in(C) a b o
ratios. 2be
Used when working with 2 sides and 2 angle.
Know the exact Used when working with 3 sides and 1 angle.
values of the E.G. Find the length of c to 1 decimal place
ratios for 0° 300, E.G. Find the length of Z to 1 decimal place. B
459 60° 900 X
Substitute values =z 2
into a formula. 6.5 131° )
Y
Solve one-step z 9.4 ¢ 7
and two-step c b c 7
equations. =32 +y?-25yCos(Z) Sin(C) s?in_(H';)IIJEJ Sin(105)  Sin(35)
. W g1 —
Rearrange 2=1/9.42+6.52-2%9.4X6.5XCos(131) = em@s) _ 11.7882820066
formulae. z=14.5182785943 C=11.8
J\_ AN

Label a Non-Right Angled Triangle

N

Area of Non-Right Angled Triangle

Use A,B,C to label angles, the opposite sides are labelled
using the lowercase of the letter.

E.G.
Find the area of the following triangle to 1.d.p.

%c X a % 5in(B) (switched to suit triangle)

~150 X 231 X Sin(123) = 14529.96

14530m? (1.d.p.
\ (L.d-p.) A 150 m

Formula: Area= %aXhXSin(C} (formula can be rearranged).
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/Literacy

Write the definition of Cosine

\

Use the word cosine within a sentence

%

N

/Reasoning

1) Find the value of x.

Sinead starts by writing
sin 42 _ sin 34 _ sin 104
~ x 15

Comment on her work so far.

~

” Fluency
to
a) xcm 10cm
33¢@

13 cm

2) Find the length of the side AB.

1) Calculate the area of the following triangles. Give your answers

b) Triangle XYZ has the
following properties:

XZ=78m YZ=5.7m
Angle XZY = 114°

6 cm

a

Problem Solving

The area of this triangle is 20V3 cm2

60°

acm 8cm

bcm

a) Find the value of a.
b) Find the value of b.

/
“




Delta Unit 2: Further Statistics

4 N\

Prior
Knowledge:

Equivalent
fractions e.g.
5 30
20 «x
x=2x20=
120

Know the
difference
between
discrete and
continuous
data.

Know what
bias is.

Know how to
reduce bias in
sampling and
questionnaires.

Know that a
larger sample
produces more
reliable resulis.

.

/ Sampling (capture-recapture) \
The capture-recapture method is used to estimate a population size from a sample size, by
assuming that the sample size is in the same proportion as to the population size.

Example
A man catches 20 fish in a lake, he marks them with a cross, he puts the fish back in the lake. The
next day the man catches 30 fish and 5 of them have a cross on them. Estimate how many fish are in
the lake.
Currently % are marked, we know 20 are marked altogether.
50 % = jx—”ﬂs they are in the same proportion, x = the population size. To calculate 30 x (20=5) =
120.
Example
Gary wants to have a party for his 300 friends, he asks 30 of them what their favourite crisps are and
they give the following results.

Salt & Vinegar Ready Salted Cheese & Onion Prawn Cocktail

10 7 8 4]
How many of each flavour should Gary order?

Gary sampled 30 out of 300, so the multiplier is 30030 = 10. So, for each flavour we multiply by 10.

Salt & Vinegar Ready Salted Cheese & Onion Prawn Cocktail
10x10=100 7x10=70 §x10=280 5x10=50
Caution

We have made assumptions for the above questions.

We have assumed that the sample is representative of the population.
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Write the definition of Random

Use the word random within a sentence

N AN

/LITERACY "\ (REASONING 2

Stephen traps 30 deer in the forest, tags them and releases them.
A week later he traps 50 and 15 are tagged. He uses
capture/recapture to estimate the total number of deer as 100.
Write down 3 assumptions he must make.

” FLUENCY

1) There are 477 people at a concert.

Male Female
Adult 57 83
Child 114 223

Eric wants to pick a sample of 80 stratified by gender and age.
i)  Work out the number of adult males in the sample.

i)  Work out the number of female children in the sample.

2) Taymar wants to estimate the number of fish in a lake.

She catches 60 fish from the lake and marks them with a dye. She then
releases the fish back into the lake.

The next day, Taymar catches 70 fish from the lake, 8 of the fish have
been marked with the dye..

Work out an estimate for the number of fish in the lake.

N
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" PROBLEM SOLVING )

There are 2480 people in a town.

Men Women | Children | Total

Numberin town 1260 2480

Number in sample 63 22

The stratified sample is selected with Men, Women and
Children being the 3 strata.
Complete the table.




Delta Unit 2: Further Statistics o
D
[ rr\/ conetruct - - N e
Prior Constructing a Cumulative Frequency Diagram ~
Knowledge: - ‘?
Compare two Cumulative frequency creates a running total of the amounts withina 3 —
distributions table, it is used for continuous grouped data. A cumulative frequency 33 —
using an diagram is created by plotting the upper-class boundary with the z % o
average and a cumulative frequency. § 3 —
measure of g 2 -
Spl‘t-}ad Length (cm) Frequency Cumulative frequency = g
Understand s0<i<35 . ‘ g5 ®
what the 35<l <40 10 14( 4+ 10 = 14) = ::
median is 4o <l <45 11 25(14 + 11 = 25) § ::
45<l <50 12 37(25+12 =37) 8
Understand <l< 3 40(37+ 3 = 40) ¢
what upper and weins 2
lower quartiles Remember you need to plot 0 at the lower-class boundary for the first — °§ V38 28 " 20 " ae 20 25 o
are group. In addition, the graph should be plotted with straight lines.

Length (cm) /

Calculate inter-

uartile range
d g /Rnading from Cumulative Frequency Diagram

40

Understand that 38

with arouped We can estimate the median and quartiles from a ﬁ

grotp cumulative frequency diagram, 3z

data we are > g

estimating the Median — The middle of the data §x

distributions e.g. the 20" person = 43 ga
within the s o)

groups Upper Quartile is the top 25% of the data E 16

e.g. the 30" person = 47 E 1"

Calculate mean G 12

from grouped Lower Quartile — is the bottom 25% of the data :

data e.g. the 10th person = 38 ¢

2

i = - 0

Identify outliers Interquartile range = UQ -LQeg., 47 -38=9

Remember: Values taken from cumulative frequencies are estimates, intorquariile 4-=---# interquartile
\ _/ \as we do not know the distribution of the data within the aroups. Length (cm) /




/LITERACY

Write the definition of Outlier

\

Use the word outlier within a sentence

%

\

/REASONING

Compare the two classes results.

)

)

~

50

7A results
| ; l I |
| |
0 10 20 30 40
Score
7B results
0 10 20 30 40
Score

"/

" FLUENCY
. . . 40 £50 9
Here is some information about students e
marks on a test. 50 <m <60 16
a) Draw a cumulative frequency diagram B0<m=710 2
for this information. 70<m=80 8
b) Estimate the median mark achieved by 80<m <90 7
a pupil.
c) Calculate the IQR. 60
50
Cumulative
frequency
30
20
10
00—\
0 40 50 60 70 80 80
\ Mark, m

-

marks?

PROBLEM SOLVING

Cumulative
frequency

80
70
60
50
40
30
20
10

0
0 5

~

What percentage of people scored more than 80% of the

10 15 20 25
Marks

)




Delta Unit 3: Circle Geometry

/ Prior Knowledge: \

To be able to draw
a circle using a
compass.

To know the
general from for
the equation of a
circle.

x4 yz = p2
Plot the graph of a
circle.

Find the gradient
of a line given two
points.

Find the gradient
of a perpendicular
line using the
negative
reciprocal.

Find the equation
of a line given a
point and
gradient.

/ Equation of a tangent \

Example:
Here is a circle, centre O, and the tangent to the circle at the point (2, -4).

My

xV

P(2, -4
X e

Find the equation of the tangent at the point P.

—4—0
2-0 2

First: Find the gradient of the radius between O and P:

Second: Find the gradient of the line perpendicular to this: %
Third: Find the equation of the tangent using the new gradient and the point P.
y=mrtc —4=-2()+c -—4=-14c -3=c

1
Yy = Ex—E anather form would be 2y =x—6

\Hint: Be careful you may be asked to leave your answer in a certain forme.g. ay + bx = ¢ /
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/FI TEBAGY ) )/ REASONING
Give the definitions of a tangent to a circle.
PROBLEM SOLVING

Here is a circle, centre O, and the tangent to

\ the point (1, 5). Ny
Stephen says the gradient of the
/ ) .3 P(4,3)
FLUENCY Tangent to the circle is e

AN

. , . (o]
Find the radius of each of these circles Explain what Stephen’s mistake. ~
x?+y2 =25 x2+y?2 =121

Write the equation of a circle centre (0,0) with the Work out the correct gradient of the tangent
following radii. and it’s equation.
Radius =9 Radius = 1.5




Delta Unit 4: Circle Theorems

(Prior Knowledge:\

¢ Now the basic
angle laws e.g.,
Angles on a
straight line.

e Construct your
reasoning for a
missing angle
problem.

¢ |dentify the
names for parts
of a circle.

e Construct a
proof.

/

Circle Theorems

\

The angle at the centre Angles in the same Theanglein a Opposite anglesin a
is twice the angleatthe | o0 ont are equal semicircle is 90 cyclic quadrilateral
circumference degrees add up to 180
degrees
- a+b=180°
c+d=180"
The perpendicular from | The angle betweena | Tangentsfroma Alternate segment
the centre to the chord | tangent and a radius | point outside a circle theorem
bisects the chord is 90 degrees are equal in length
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/ Example 1 Example 2 \
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A, B, Cand D are points on a circle.
PA is the 1angent to the circle at A,

A, 8, C and £ are points on a circle, centre (.

e ot Angle PAD = 54°, angle ACB = 36° and angle ADC = 78°.
(@ ) Fiodthe size of ngle 4BC.  of ~ @ O Find hesice of angle ACD. )
10 - 68 @
I '2_ Y (ii) Give a reason for your answer.
T —— » ANGLE) IN. ALTERNATE SEGMeEnTS
OPPOSITE ANGLES (N A CTCLIC GUADRAATERAL\. ARE. Eaunl—
ADY To (%O @ @
A5 00 Pia i sl o nagls 4OC- (b) Explain why A0 is a diameter of the circle.
# C‘ Recavse BCD = 364+5% =q0° AND ANGLeS
2% 6% {36 O Damen=es Mme Ao @
2)
b e ™ Q (c) (i) Work out the size of angle ABC.
ANGLE AT T CeNTRg S TWIlE AVGLE AT THE
CleUMFerence (90 - F8 Y
© FNMMZCA& (i) Give a reason for your answer.
- OPPos (TE ANGLES (N.. A . CZELALC......
K’IN‘ £t AN ]u ‘\/ ,f ' h,l'f ] dl'u'l\ .680- @ Qm(umkq_ m UP T (goé @
¢ \( D iy - n' g (9 [l Ird 't“'f." [ ‘*' (2)
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/LITERACY

Give the definition of a cyclic quadrilateral.

\

~

REASONING

Explain why angle ABC is 110°.

)

=

/

" FLUENCY

Find the missing angles.

Give a reason for your answer in each case.

- PROBLEM SQLVING\

Work out the size of angle y.







Delta Unit 5: Vector Proof

-

Understand
column
vectors.

Add and
subtract
column

vectors.

Convert
between ratios
and fractions.

Manipulate
fractions.

Construct a
proof.

Find the length
of a line using

Pythagoras
theorem.

Know the
properties of
triangles and
quadrnilaterals.

IManipulate
algebraic
expressions

-

~

Prior
Knowledge:

4 Vector Notation

Vectors have both direction and magnitude.
You combine two vectors (adding them).

Diagram SOT
| scvaraicly drawn

(AR is & triangle.

oi=a
0 = b

{a) Find 48 in terms of m and b,

To go from Ato B, we goAto O (-a) then O to
B (b)

AB=b-a
P is the point on AB such that AP : PB=13: |

(b) Find OF in terms of a and b.
Give your answer in its simplest form.

AP is i— the distance of AB, therefore

AP=(b
=2 (b-a)

-

Vector Proofs

To prove that 2 vectors are parallel you need to show
that one is a multiple of another.

Example:
Diagram NOT
accurately drw
B
AR is a triangle.
04 =2a
08 =3b

P is the point on A8 such that AP PB=2:3

(b) Show that OF is parallel to the vector a + b,

— — 2
AB=3b-2a, AP=_ (3b-2a)

OP=0A+AP=2a+_ (3b-2a)=2a+ Sbcb

op=2 +6h—6(+h)
T5 50 T g\

Therefore, OP is paralleltoa + b

To prove that 3 points are in a straight line, e.g_,
MNC you show that MN is a multiple of MC,
therefore parallel and using a common point.
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(LITERACY

Write the definition of collinear.

\
/
FLUENCY

The vector a and the vector b are shown on the grid.

(a) On the grid, draw and label vector —2a
(b) Work out a + 2b as a column vector.

VA

(8]

-V

AN

ROBLEM SOLVING

Diagram NOT
accurately drawn

—>
AN =2b NP=b

APB is a triangle
N is a point on AP

(a) Findthe vector PE in terms of a and b.

B is the midpoint of AC
M is the midpoint of PB
(b) Show that NMC is a straight line.




Delta Unit 6: Further Algebra

-

Prior
Knowledge:

Expand and
factorise single
and double
brackets.

Add and
subtract
fractions.

Multiply and
divide fractions.

Find equivalent
fractions.

Simplify
exXpressions
involving surds.

Substitute into
expressions and
formulae.

Know about the
difference of 2
sguares.

Basic function
notation.

Substitute an
expression into
another
\expression.

N

r_.r"
Rationalise the denominator

Rationalise the denominator is to remove the surd
element from the denominator, it is done by
multiplying by the surd.

|
=& () J2 2 ’ J2

For some you use difference of 2 squares

E_g_ &6 6 " 3-»'3

34T 3T 3T

_18-&7 _ 18-6V7
9-7 2

<1

=9 — 3y

o

4 . .
Function Notation

Inverse Functions are the reverse function to find

the function that would find the input. Example: F(X)
=2x 4+ 3, Find F'(X)

V= 2x+3
VY—3=2x
¥-3 -3

TZK == FJ(K}: =

Compound function, this is where you combine two
functions, by substituting one function into the other.
Example: f(x) = 2x +3, g(x) = 5x — 6, find gf(x)

gf(x)= 5(2x+3)6 =10x +15 -6
gf(x) = 10x + 9

J

Algebraic Fractions

The basic rules of fractions apply when
algebra is involved, e.g. to add fractions
they need the same denominator

3p 4 3px(2p+1) dx(p-5)
=5 2p+l (p-5)x(2p+1) (p-5)x2p+1)
6p° +3p 4p-20
T (p=S1x(2p+1) (p=S1x(2p+1)
_6p°-p+20
C2p'-9p-5

Hint: The way to a common denominator is
by multiplying each fraction by the opposing
fractions denominator.

Algebraic Proof

You must know and be able to apply these
algebraic representations

Number = n,

Consecutive numbers=n, n+1, atc.
Even number = 2n,

Odd number = 2n+1,

To prove an expression is a multiple of n,
then you must be able to factorise an n out
of the expression

E.g.. 12n+9 is a multiple of 3 because

12n+ 9 = 3(4n+3) and anything multiplied
by 3 is a multiple of 3.

p1qab|y Jayin4 93U 17 WISk-eH | TT Jesa
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(LITERACY N REASONING )

. A Show algebraically that
Write the definition of a surd, (5n+3)(n-1) + n(n + 2) is a multiple of 3 for all positive integer values of n.

N AN %
s N N

FLUENCY PROBLEM SOLVING

Rationalise the denominator.
(5—-v2)(5+72)

2 V2+1 6 Show that simplifies to
% b) % %= i V2

The functions f(x), g(x) and h(x) are given by the following.

X

fl)=x*-3 g =2x+1 hx) =%
Find
fg(x) gh(x) h™1(x)
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