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1 Advanced Data Handling
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Quartiles
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Worked Example

Your Turn

Find the lower quartile, upper quartile and interquartile range
for:

16 17 18 18 18 19 20

Find the lower quartile, upper quartile and interquartile range
for

1 2 8 8 9 9 9 10

10 10 10 12 13 14 14 14

15 16 17 17 18 18 18 18

18 18 20

Dr Frost 396a and 396b
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Mode of Ungrouped Data
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Worked Example

Your Turn

Determine the modal score:

Determine the modal score:

Score | Frequency Score | Frequency
0 2 0 4
1 3 1 6
2 1 2 2
3 2 3 4
4 2 4 4
5 4 5 8
Dr Frost 237b
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Range of Ungrouped Data
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Worked Example

Your Turn

Determine the range of the scores:

Determine the range of the scores:

Score | Frequency Score | Frequency
0 2 0 4
1 3 1 6
2 1 2 2
3 2 3 4
4 2 4 4
5 4 5 8
Dr Frost 237c
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Median of Ungrouped Data
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Fluency Practice

(a)

(b)

()

(d)
(e)

Number Position
of pieces of the
of data: median:

4,10,11,12,12,15, 20

4,10,11,12,12,15
10,11, 12,12, 15

10, 11,T 12,12

1,3,6,8,9,12

Number of pieces Position of the
of data: median:

7
11
10
41
24

3.5
40
208
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Fluency Practice

Number of | Frequency | Which pieces of data are in this
pets category?
0 8
1 9
2 13
3 12
4 9
Number of | Frequency |  Which pieces of data are in this
pets category?
0 15tto 13th
1 14th o 29t
2 30t to 59t
3 60t to 80t
4 815t to 92nd

Number of | Frequency | Which pieces of data are in this
pets category?
0 3 1st 2nd 3rd
1 2 4th 5th
2 4
Number of | Frequency | Which pieces of data are in this
pets category?
0 5
1 1
2 3
Number of | Frequency | Which pieces of data are in this
pets category?
0 2
1 1
2 5
Number of | Frequency | Which pieces of data are in this
pets category?
0 1
1 3
2 3

Number of | Frequency |  Which pieces of data are in this
pets category?
0 15t ond
1 3
2 4th 5th gth 7th gth
3 gth 1oth
4 11th 12t 13t
Number of | Frequency |  Which pieces of data are in this
pets category?
0 15t
1 ond 3rd gth
2 5th gth 7th gth
3 gth 1pth
4 11th 12t
Number of | Frequency |  Which pieces of data are in this
pets category?
0 21 1stto 215t
1 15 22" to...
2 18
3 25
4 32
Number of | Frequency |  Which pieces of data are in this
pets category?
0 10
1 12
2 15
3 20
4 5
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Worked Example

Your Turn

Calculate the median score:

Score | Frequency
0 2
1 3
2 1
3 2
4 2
5 7

Score | Frequency
0 9
1 6
2 2
3 4
4 4
5 8

Calculate the median score:
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Worked Example

Your Turn

Calculate the median score:

Score | Frequency
0 2
1 3
2 1
3 2
4 2
5 4

Score | Frequency
0 4
1 6
2 2
3 4
4 4
5 8

Calculate the median score:

Page 27




Worked Example

Your Turn

Calculate the median score:

Calculate the median score:

Score | Frequency Score | Frequency
0 2 0 8
1 3 1 6
2 1 2 2
3 2 3 4
4 2 4 4
5 2 5 8
Dr Frost 237a
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Quartiles of Ungrouped Data
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Worked Example Your Turn
Calculate the lower quartile and upper quartile score: Calculate the lower quartile and upper quartile score:
Score | Frequency Score | Frequency
0 2 0 7
1 3 1 6
2 1 2 2
3 2 3 4
4 2 4 4
5 9 5 8
Dr Frost 396g
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Mean of Ungrouped Data
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Worked Example

Your Turn

Calculate the mean score:

Calculate the mean score:

Score | Frequency Score | Frequency
0 2 0 4
1 3 1 6
2 1 2 2
3 2 3 4
4 2 4 4
5 4 5 8
Dr Frost 236a
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Fill in the Gaps

Data Set Frequency Table Data Set Frequency Table
7077 Value x 414144 Value x
Value | Frequency Value | Frequency
8 Frequency Frequency
7 6 42 4 13
8188 8 9 72 5 2
9 5 45 6 5
9199 Totals 20 159 Totals
Mean 159 = 20 = 7.95 Mean = =
Data Set Frequency Table Data Set Frequency Table
2122 Value % 12 112 112 | 12 Value %
Value | Frequency Value | Frequency
Frequency Frequency
3133 12 |12 |12 | 12
2 12
3 13| 3 3 12 |12 | 12 | 12 13
4 | 4 | 4 4 12 114 | 14 | 14 14
4 | 4| a Totals 20 14 | 14 | 14 | 14 Totals
Mean =+ 20 = Mean = =
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Fill in the Gaps

Data Set Frequency Table Data Set Frequency Table
> > Value | Frequenc Vel X Value | Frequenc Velize X
1 y Frequency 1 y Frequency
6 | 6 4 2.5 8
6 | 6 5 2.6 3
6 2.7
717 7 2.8 5
7|7 Totals Totals 20
Mean = = Mean + =
Data Set Frequency Table Data Set Frequency Table
Value x Value x
Value | Frequency Franizey Value | Frequency FramuEey
8 5 3 2
9 8 4
10 5
11 6 6 12
Totals 24 Totals 24
Mean = = Mean = = 5.25
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Worked Example

The table gives information about the numbers of badges gained by the girls in a Guide group.
a) Write down the mode.

b) Find the range.

c) Work out the median

d) Calculate the mean.

Number of badges | Frequency
0 2

G| W DN -
wlu|lw ||
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Fill in the Gaps

Total Frequency
(class size)

Most common
age (modal age)

Oldest
student

Youngest
student

Total of all
their ages

Mean age

Frequency

3

7

Frequency

3

Frequency

Frequency

10 and 11

Page 41




Modal Class of Grouped Data
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Worked Example

Your Turn

Determine the modal class interval:

Determine the modal class interval:

Mass, x (kg) | Frequency Mass, x (kg) | Frequency
0<x<10 5 0<x<10 15
10 <x <20 3 10 <x <20 6

20 <x <40 2 20 < x <40 4
40 < x <46 6 40 < x <46 12
46 <x <50 7 46 < x <50 8

Dr Frost 313a
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Range of Grouped Data
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Worked Example

Your Turn

Determine the upper and lower bounds for the range:

Mass, x (kg) | Frequency
0<x<10 5
10 <x <20 3
20 <x <40 2
40 <x <46 6
46 <x <50 7

Determine the upper and lower bounds for the range:

Mass, x (kg) | Frequency
10<x <20 5
20<x <30 3
30 <x <50 2
50 <x <56 6
56 < x < 60 7

Page 48




Median Class of Grouped Data
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Worked Example

Your Turn

Determine the median class interval:

Determine the median class interval:

Mass, x (kg) | Frequency Mass, x (kg) | Frequency
0<x<10 5 0<x<10 15
10 <x <20 3 10 <x <20 6

20 <x <40 2 20 < x <40 4
40 < x <46 6 40 < x <46 12
46 <x <50 7 46 < x <50 8

Dr Frost 313b
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Median of Grouped Data
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Worked Example

Jack collects the heights of 100 flowers and records the data in the table below.

Height (y cm) | Frequency
40 <y <50 7
50<y <60 14
60 <y <70 59
70 <y <80 11
80<y <90 9

Use interpolation to estimate the median.
Give your answer correct to 1 decimal place.

Dr Frost 544d
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Your Turn

James collects the heights of 80 flowers and records the data in the table below.

Height (x cm) | Frequency
35<x <40 4
40 <x <45 9
45 <x <50 26
50 <x <55 13
55<x <60 8
60 < x < 65 20

Use interpolation to estimate the median.
Give your answer correct to 1 decimal place.
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Quartiles of Grouped Data
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Worked Example

Jack collects the heights of 100 flowers and records the data in the table below.

Height (y cm) | Frequency
40 <y <50 7
50<y <60 14
60 <y <70 59
70 <y <80 11
80<y <90 9

Use interpolation to estimate the lower quartile and upper quartile.
Give your answer correct to 1 decimal place.
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Your Turn

James collects the heights of 80 flowers and records the data in the table below.

Height (x cm) | Frequency
35<x <40 4
40 <x <45 9
45 <x <50 26
50 <x <55 13
55<x <60 8
60 < x < 65 20

Use interpolation to estimate the lower quartile and upper quartile.
Give your answer correct to 1 decimal place.
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Estimated Mean of Grouped Data
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Worked Example

Your Turn

Calculate an estimate for the mean:

Calculate an estimate for the mean:

Mass, x (kg) | Frequency Mass, x (kg) | Frequency
0<x<8 3 0<x<8 3
8<x<16 6 8<x<16 0
16 <x <24 7 16 <x <24 7
24 <x <32 4 24 < x <32 4
Dr Frost 312c
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Fill in the Gaps

Value Frequency | Midpoint M)idF}?roei;lt Value Frequency | Midpoint MidPProeigt
10 <x< 12 6 11 66 20 <x< 30 9 25 225
12 <x< 14 9 13 117 30 <x< 40 7 35
14 <x< 16 5 15 75 40 <x< 50 4 45
Totals 20 258 Totals 20
bomate | 55+ m - Eoima R
Value Frequency | Midpoint M)idg?r(;i;lt Value Frequency | Midpoint Midlfro(:;lt
20 <x< 24 6 22 5 <x< 10 7
24 <x< 28 10 10 <x< 15 7
28 <x< 32 5 15 <x< 20 8
32 <x< 36 4 20 <x< 25 3
Totals 25 Totals 25
Estimate N _ Estimate N _
of Mean ' of Mean '
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Fill in the Gaps

Value Frequency | Midpoint M)ic?r(;i;lt Value Frequency | Midpoint M)ﬁsz'?roei;lt
100 <x< 120 7 0 <x< 3
120 <x < 140 12 2 =x< 9
140 <x < 160 4 <x< 40
160 <x < 180 2 6 <x< 42
Totals 30 Totals 20
Estimate - _ Estimate - 20 _
of Mean of Mean
Value Frequency | Midpoint M)iil‘jroei;lt Value Frequency | Midpoint M)isz?roei;t
0 <x< 40 <x<
<x< 240 <x<
<x< 275 <x< 55 1430
<x< 40 <x< 65 780
Totals Totals
ijfﬁf;z + 40 = 1825 ’fj,“ﬁ‘:;z + 50 = 54.2

In each table, values are grouped into classes of equal width.
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Worked Example

Bob asked each of 40 friends how many minutes they took to get to work. The table shows some information about his results.
a) Write down the modal class.

b) Work out the upper and lower bounds for the range.

c) Work out the class in which the median lies.

d) Calculate an estimate for the median.

e) Calculate an estimate for the mean.

Time taken (m minutes) | Frequency
0<m<10 3
10<m <20 8
20<m< 30 11
30<m <40 9
40<m <50 9

Page 75



Extra Notes
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2 Expanding Triple Brackets

Page 78




Worked Example

Your Turn

Expand and simplify:
(x+2)(x—3)(x —

4)

Expand and simplify:
x+4)(x—3)(x—2)

Dr Frost 300c
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Worked Example

Your Turn

Expand and simplify:
2x(7x —3)(x — 4)

Expand and simplify:
4x(7x —3)(x — 2)

Dr Frost 300b
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Worked Example

Your Turn

Expand and simplify:
(5x +2)(7x —3)(x

—4)

Expand and simplify:

Gx+4)(7x—-3)(x—2)

Dr Frost 300e
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Worked Example

Your Turn

Expand and simplify:
(3x — 2)3

Expand and simplify:
(4x — 3)3

Dr Frost 300f
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Fill in the Gaps

¢(C—%) 7+ XE+ X
€ —XPT — XSG GT + X8+ ,x
T+ Xy + X¥ (¢ —2)(5+x)
(T — x¢) (€ +x)(z +x)
€+ x0T + ;XL Ay — £x9
(G +X) (T +x)4Axy
ST — X¥ A6 + x9
(2 —2)(1 —x¢) XZ + X071
XE + X (x — )xg
9—X—,X X — X
(s +x)(T +x2) (5 —x)xg
ST — X 21 — X8
ST —XZ+ X SE + X
(L—2)(L+x) (L +x)x
F +2)(9 — x) (z—x)¢
0T + XL — ;X + 1)z 8+ xZ

uoissaidx3y
pasiioloe4

uoissaidxgy
papuedx3

uoissaidx3y
pasii0loed

uoissaidx3y
papuedx3
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Worked Example

Your Turn

Expand and simplify:

(3x — 2)3 — (6x — 5)?

Expand and simplify:
(4x — 3)®> — (5x — 6)

Dr Frost 300h
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Extra Notes
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3 Binomial Expansion (L2FM Only)
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Worked Example Your Turn

Use Pascal’s triangle to find the binomial expansion of Use Pascal’s triangle to find the binomial expansion of
(5x — 2)* (2x — 5)*
Give each term in its simplest form. Give each term in its simplest form.
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Worked Example

Your Turn

Use Pascal's triangle to find the first three terms, in descending
powers of x, of the binomial expansion of (2x — 3)°
Give each term in its simplest form.

Use Pascal's triangle to find the first three terms, in descending
powers of x, of the binomial expansion of (3x — 2)°
Give each term in its simplest form.

Dr Frost 501c
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Fluency Practice

HAN|V *ARMV q
omxm|v m.v T OAN|V mANmV T
pauduw W) pug Wi} 5T | 9|buen pauIdwi w9} pu2 wJia) T | 91buel
sliauis JO S1I9MOd | JO S1eMod | S,|edsed LIS 40 S.I9MOd | JO SISMOd | S,|BOSed
QO — %) Ajydwis pue puedxs  (3) mmN — x¢) Ajdwis pue puedx3 (@)
£ X 9
HA eX 14
$X9T ol »(xX2) 1 ol o X I
paudwis w19l pug wsy T | ojbueli paudwis wia) pug wJad) T | 91buel
T2 o suamod | JO s1amod | s,|eosed T2 10 suamod | JO Ss1amod | S, |edsed
»(T + x7) Andwis pue puedx3  (p) (€ + x) Ajydwis pue puedx3g ()
T XST — X = t2X9t X =
el 0X 1
zC X €
Nk.mH| HAm|v N.X. € NR.@ HN NR €
eX () eX 1 eX oC eX 1
paundwiS wud} pug Wil T | 9buen paundwis W) pug w9y T | o|buen
sl JO SI9MOd | JO SIamod | s,|eased Hlidwt JO SI9MOd | JO SIaMOd | S,|edsed
mﬁm — x) AJydwis pue puedx3g  (q) MAN + x) Ayiidwis pue puedx3 (e)

uoisuedx3 jejwoulg
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Worked Example Your Turn
Find the first three terms, in ascending powers of x, of the Find the first three terms, in ascending powers of x, of the
binomial expansion of (3x — 2)8. binomial expansion of (2x — 3)7.
Give each term in its simplest form. Give each term in its simplest form.
Dr Frost 501e
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Worked Example Your Turn
Find the first three terms, in ascending powers of x, of the Find the first three terms, in ascending powers of y, of the
7 5
binomial expansion of (Bx — ;) binomial expansion of (3y + %)
Give each term in its simplest form. Give each term in its simplest form.
Dr Frost 501g
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Worked Example Your Turn
Find the first three terms, in ascending powers of x, of the Find the first three terms, in ascending powers of y, of the
binomial expansion of (2 — gx)”. binomial expansion of (2 + fy)°.
Give each term in its simplest form. Give each term in its simplest form.
Dr Frost 501h
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Worked Example Your Turn

Find the expansion of (2x — 3y?)° Find the expansion of (3x2 — 2y)*
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Fluency Practice

z
mﬁm\( — kNv AJildwis pue puedx3 ) «AAm — mv AJiildwis pue puedx3y (@)
€
mAH - MV Adiiduwiis pue puedx3 (P) (S + ;%) Ajdwis pue puedx3 ()
@ Xy (x€) X 1 1(2=) X X x 9+
° 0(Z=) X X X T
z
ﬁmﬂ + Rmv Ajtiduis pue puedx3 (@) o(Z — x) Ajdwis pue puedx3 (e)

uojsuedx3 jejwoulg 240
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Worked Example Your Turn

Find the coefficient of x3 in the expansion of (2 — 3x)* Find the coefficient of x* in the expansion of (3 — 2x)°

Dr Frost 501f
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Worked Example Your Turn

Find the coefficient of x2° in (1 — 3x°)7 Find the coefficient of x2% in (1 — 2x*)”
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Worked Example Your Turn

The coefficient of x3 in the expansion of (3 — cx)?> is 720. The coefficient of x3 in the expansion of (2 — cx)> is —1080.
Find the possible value(s) of the constant c. Find the possible value(s) of the constant c.
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Worked Example

Your Turn

In the expansion of (p + gx)°, where p is a positive constant
and g is a negative constant, the numerical termis 3125 and

In the expansion of (py + q)®, where p and q are positive
constants, the coefficient of y? is 34560 and the coefficient

the coefficient of x2 is 31250. Hence find the values of p and g | of y® is 729. Hence find the values of p and g.

Dr Frost 501k
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Extra Notes
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4 Solving Quadratics

Page 117




Multiplication by Zero

(a—3)x2=0
(a—7)xa=0
axXxa=0

(a+5)(a—-3)=0

a’+6a+8=0

a’+8a+16=0

Q
I
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Worked Example Your Turn

What values of x satisfy the equation x(x — 9) = 0? What values of x satisfy the equation (x + 6)x = 0?

Page 122




Worked Example Your Turn

What values of x satisfy the equation (x — 9)(x + 5) = 0? What values of x satisfy the equation (x + 6)(x — 5) = 0?
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Worked Example

Your Turn

Solve the equation

(2x—3)(3x+1) =0

Solve the equation
(Bx+2)2x—1)=0

Dr Frost 367a
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Worked Example

Your Turn

Solve the equation
x2+2x—-8=0

Solve the equation
x>+2x—-15=0

Dr Frost 367b
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Worked Example

Your Turn

Solve the equation
x2—49=0

Solve the equation
x*—64=0
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Worked Example

Your Turn

Solve the equation
3x24+2x =0

Solve the equation
2x2—-3x=0
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Worked Example

Your Turn

Solve the equation
x2—4x+4=0

Solve the equation
x2+14x+49=0
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Fill in the Gaps

G—=Xx €cC
S=x
m“k. [44
z=x
mnun 1c
0=((1-x(5—x) (014
0=8—%.L— ;X 61
0=8—XL+,x 8T
0=8—X7— ;X LT
0= MNF+x 0=8—XZ+ ;X 9T
0=(C %@I-% 0=CT—XIT — X ST
0=(—-XF+% 0=C0T—X+ ;X vT
0=c—~ 0=(—-2)(9+%) 0=2T—Xp+ X €1
0=9+%x z
0=T+%x
0=G—x 0=00+9(~-% 0=§—xp— X 4
0=1-* 0=(—-%(5+%) 0=§—Xp+,x a;
0=6+x z
I—=x
oy—=x 0T
0=¢6+%x _
0=8+x 0=( +0( +x) 6
0=0%+XPT + ;X 8
0="1Z+XPT + L
0 =¥2Z+ x0T + ,X 9
0=(C +0F+%) 0=9T+x8+ ;X S
0=(C +0F+x 0=2C2T+XL+ ;% %
0=(e+x)(s+x) 0=ST+X8+ ,x €
=X 0=+ = x x = x x
G—=x 0=G+x 0=(@C+x)(s+x) 0=0T+XL+, z
0=T+%x
0=G+x 0=0+0(+%) 0=5+x9+ X T
suolln|os suonenb3y pasii0loey Jespend
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Fill in the Gaps

Quadr?tic Factori_sed 1st Equation | 2"d Equation 1st Solution 2"d Solution
Equation Equation
x>+8x+15=0 | (x+5)(x+3)=0 x+5=0 x+3=0 x=-5 x=-3
x2—8x—-20=0
x2—x—-20=0
x2—x—6=0
x2—-5x+6=0
x2—=5x+4=0
x2—4x+4=0
x—7)(x+3)=0
x—8=0 x+5=0
x+6=0 x=-7
x =3 X =-5
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Worked Example

Your Turn

Solve the equation
5x24+13x—-6=0

Solve the equation
5x2+7x—6=0

Dr Frost 367d
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Worked Example

Your Turn

Solve the equation
4x2 -9 =0

Solve the equation
16x*>—-81 =0
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Worked Example

Your Turn

Solve the equation
x2—x=12

Solve the equation
x?>=2x+3

Dr Frost 367c
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Worked Example

Your Turn

Solve the equation

12x24+10x—12=10

Solve the equation
18x% —15x — 18 =0
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Worked Example

Your Turn

Solve the equation
x(x—2)=15

Solve the equation
x=3)x+2)=6
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Worked Example

Your Turn

Solve 5x — ; =14

Solve 3x + 1x—4

Dr Frost 462a




Worked Example

Your Turn

Solve the following equation:

xX+2=—

3x—17

Solve the following equation:
7
— — — 6
3x +4 *

Dr Frost 462b
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Worked Example

Your Turn

The width of a rectangular field is 3 m shorter than its length.

The area of the field is 126 mZ2.
Show that x? + bx + ¢ = 0 where x is the length of the field
and b and c are constants to be found.

The length of a rectangular swimming pool is 6 m longer than
its width. The area of the swimming pool is 144 m?2.

Show that y2 + by + ¢ = 0 where y is the width of the
swimming pool and b and c are constants to be found.

Dr Frost 418a
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Worked Example

Your Turn

The area of the trapezium is 219 mm?.
All measurements are in mm.
3y+3

N 3y+5

4—y

Show that 6y% + by + ¢ = 0, where b and c are integers to be
determined.

The area of the trapezium is 216 mm?.
All measurements are in mm.

£+£T\\\12x

3x+5

Show that 2x2 + bx + ¢ = 0, where b and ¢ are integers to be
determined.

Dr Frost 418d
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Worked Example Your Turn
Solve: Solve:
a) x?—28=753 a) £:4
3
=20
b) - 5vx b) 24+ x3=88
Dr Frost 200g
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Quadratic Formula
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Worked Example Your Turn

Write down the values of Write down the values of
a,b and cin: a,b and c in:

a) 5x2+2x—-3=0 a) 5x2—-2x+3=0
b) x2+2x—-3=0 b) x?—2x+3=0
c) x*+2x=4x-3 c) x?—2x=-4x+3

Page 154




Intelligent Practice

Questions a b

3x2+5x+1=0

0=3x%2+5x+1

0=3x*+5x+2

3x2+4x+2=0

0=3x*+4x—-2

3x2—4x+2=0

X2 —4x+2=0

x?+2—-4x=0

1+2x—4x*>=0

1+ 2x = 4x?
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Intelligent Practice

Questions a

2Xx =4x% + 1

1=4x%+2

42 +2x =0

4x>+2=0

2(2x2+1)=0

—2(2x*+1)=0

—2(2x*+1) =2x

—2(2x*+1) =2x+2

—22x*+1)=x*+2x+2

—2(2x* +x+1)=x*+2x+2

Page 156




Discriminant
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Worked Example

Your Turn

Calculate the discriminant of 5x2 + 6x — 7

Calculate the discriminant of —6x2% + 7x + 8

Dr Frost 492a
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Worked Example

Your Turn

By calculating the discriminant, work out the number of real
solutions to the equation 4x2 —2x —9 =0

By calculating the discriminant, work out the number of real
solutions to the equation —4x%2 —7x —4 =0

Dr Frost 492b
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Worked Example

Your Turn

Solve the following quadratic equation, leaving your answer in | Solve the following quadratic equation, leaving your answer in

exact form: x2 —9x -2 =0

exact form: x> —10x +3 =0

Dr Frost 417a
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Worked Example

Your Turn

Solve the following quadratic equation, giving your answer
accurate to 2 decimal places: 3x2 +7x —2 =0

Solve the following quadratic equation, giving your answer
accurate to 2 decimal places: 3x2 —9x +2 =0

Dr Frost 417b
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Worked Example Your Turn

Solve the equation 4x% = 7x + 1 giving your answers correct Solve the equation 7x? = 4x + 1 giving your answers correct
to two decimal places. to two decimal places.
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Fill in the Gaps
] _ — e _
Quadr?tlc 5l ST b2 — 4ac e b+ Vb? — 4ac e b —Vb?% — 4ac | Solutions
Equation 2a 2a to 3sf
2 _ _ 5 _
¥ 45x+1=0 | a=1b=5c=1| > Fx1x1 LoVl _-5-va
=21 2 2
2 _
2 +5x+1=0| a=2b=5c=1| > 2X2X1
_5y2 _
2 —Sx+1=0 a=2b=-5c=1| (D TAXZX1] 5417
=17 2
x2=7x+3=0
2x2—7x+3=0
5x24+x—-2=0
a=3b=5,c=2
—9 ++/89 —9 —+/89
X = — X =
4 4
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Fill in the Gaps

1) Identify a, b & c and substitute into the quadratic formula.

Using th —b £ Vb? —
5|r.1g € — bxvb 4ac 2) Remember! The square root of the discriminant can be positive or negative —
Quadratic Formula X
2a You must complete the formula for both!
- 3) Give your answers to 2 decimal places
‘= -C )-(C )
a= 1 - () x =—0.70
— 2 _ _ \/7
W 45x+43=0 |be 5 | oSO P?=4C HC ) | () ) o
c= 3 20 ( ) “(D+C ) | x=
X =
)
(-
a= 1 _ 7 _ \/7 - () x =032
X+6x—2=0 |b= _ )+ P-4 HC ) oG EVC ) or
Cc = 2( ) ( ) _( )+( ) x =
X=—"
)
2x2+8x+3=0 b= — ( )i\/( ) 4( )( ) x = ( )i ( )
c= 2C ) ( )
- 2 _
A4+ 3x—6 =0 _ =+ 2-4CHC )
2( )
5x2—4x—8=0
2) Use the quadratic formula to solve these equations. Give your answers to 2 decimal places.
a) 2x>+ 9x = -3 b) 4x* -3 ="7x €) 5x = —8 4+ 5x2
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Fill in the Gaps

1 Complete the table below.

Q Equation Substitution Simplification Exact Answer Answers to 3sf
- 2_ . . ; x = -4.79
Ex x2+5x+1=0 ) 511/5 4(n() 52254 52 &
2(1) 2 2 x = -0.209
1 x2+6x+1=0
2 x2+6x+2=0
3 x> +7x+2=0
4 x2+7x—-2=0
5 x2—7x—2=0
6 —x2—-7x—-2=0
7 —x2—-7x+2=0
8 2—-7x—x%2=0
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Fill in the Gaps

9
10
11
2
12 X=-(-7)t1}(-7) -4(-1)(4)
2(-1)
_-(-8)£V64+16
SR TE)
1 -8+/84
] 2!

N —

1
Ex2+4x+5=0

1
E(x2+4x+5)=0

1
§(x2+4x+5)=0

2x2+4-x+5_
3 =
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Fill in the Gaps

2 Complete the table below.

Q Equation Substitution Simplification Exact Answer Answers to 3sf
2 i - ) x =-2.28
Ex 9% +5x +1 =0 =-5¢ /5 -4(2)(1) - 5£1/25-8 - 5417 2
X 202) 4 & = -0.219
1 2x2+6x+1=0
2 2x2+6x+2=0
3 2x2+6x—2=0
4 2x2—6x+2=0
5 2x2—6x—2=0
6 3x2-6x—2=0
7 4x2 —6x—2=0
8 4x2 —6x+2=0
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Fill in the Gaps

9 2—-6x+4x*=0
10 2—6x—4x2=0
11 1-3x—2x2=0
12 x-xi=

14 %x2+%x—%:

15 %x2+%x—%=1
16 %x2+%x—%—x
17 %x2+%x—%—x2
18 %x2+%x—%=—x
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Worked Example Your Turn
Solve the following equation: Solve the following equation:
x+5 6 3x x—3
x+6  5x—2 3x+5 x+2
Give your answer in exact form. Give your answer in exact form.
Dr Frost 462c
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Worked Example

Your Turn

A right-angled triangle has sides (x + 2) cm, (2x — 1) cm
and (2x + 3) cm.

(x+2) em (2x + 3) cm

(2x—1) cm

Find the value of x.
Give your answer correct to 2 decimal places.

A right-angled triangle has sides (2y —4) cm, (2y — 1) cm
and (y + 6) cm.

(2y—1) cm

(Zy = 4) om (v+6) cm

Find the value of y.
Give your answer correct to 2 decimal places.

Dr Frost 418g
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Worked Example

Your Turn
The surface area of the cylinder is 1158 cm?2.

N

The surface area of the cylinder is 1457 cm?.

<
—

13.9 cm 19.2 cm
- ] P N
- x L4 - x L4
Find the value of x. Find the value of x.
Give your answer correct to 1 decimal place.

Give your answer correct to 1 decimal place

Dr Frost 418I
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Worked Example

Your Turn

A semi-cylinder has surface area 663 and a length of 17 cm, as
shown on the diagram below.

17 cm

N

X cm

Work out the diameter of the semi-cylinder.
Give your answer correct to 1 decimal place.

A semi-cylinder has surface area 2088 and a length of 29.8 cm,
as shown on the diagram below.

29.8 cm

N

X cm

Work out the diameter of the semi-cylinder.
Give your answer correct to 1 decimal place.

Dr Frost 418m
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Extra Notes
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5 Factor Theorem (L2FM Only)
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Algebraic Division
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Worked Example Your Turn

Given that

2x3 +5x% —11x + 4 = (2x — 1)(Ax?> + Bx + ()

Use algebraic long division to work out the values of the
constants 4, B, and C.

Given that

2x3 +3x% —29x + 30 = (2x — 3)(Ax* + Bx + ()
Use algebraic long division to work out the values of the
constants 4, B, and C.

Dr Frost 497a
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Worked Example

Your Turn

Given that

3x* + 11x3 — 14x2 — 32x + 32 = (3x — 4)(Ax3 + Bx? + Cx + D)
Work out the values of the constants 4, B, C, and D.

Given that

2x* + x3 —16x% + 3x + 18 = (2x — 3)(Ax3 + Bx%? + Cx + D)
Work out the values of the constants 4, B, C, and D.

Dr Frost 497c
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Worked Example Your Turn
Given that Given that
f(z) = 4a® — 2822 + 35z + 25 f(z) = 42® — 2022 + 13z + 12

Select which of the following are factors of f(z) Select which of the following are factors of f(z)
O (2z+1) O (2z+1)

O (2z —5) O (2z —3)

O both O both

O neither O neither
Dr Frost 498a
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Worked Example Your Turn
Given that (2x + 1) is a factor, factorise Given that (2x + 3) is a factor, factorise
f(x) =18x3 — 51x2 + 20x + 25 f(x) = 6x3+23x*+9x — 18
Dr Frost 498c
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Worked Example

Your Turn

Factorise f(x) = 2x3 + 7x% — 10x — 24

Factorise f(x) = 4x3 + 20x% + 13x — 12

Dr Frost 498d
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Fluency Practice

Cubic Expression Isf;’ét_o:_), a Isfagzt_oi')? a Isfa(zt-:):_)?a Isfa(’ét::’%a Factorised Expression
x3 +2x% —13x + 10 Yes Yes No No (x — 1D (x —2)(x +5)
x3—5x%+2x+8 No Yes Yes No (x—2)(x+1)
x3 —2x%—21x — 18 No No Yes Yes (x+3)(x+1)
x3 + x% — 14x + 24 Yes (x —2)
x3 —10x% + 23x — 14 Yes (x—1)

x3+8x%2—x—8

x3 —4x% —11x + 30

x3 —x%—16x + 16

x3 +3x% —18x — 40

x3—8x%+13x—-6

2x3 4+ 5x%2 —23x + 10
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Worked Example Your Turn
f(x) = 4x3 + bx? + 33x + 18 where b is a constant f(x) = 4x3 + bx* — 15x — 4 where b is a constant
Given that (2x + 3) is a factor of f(x), find the value of b. Given that (2x + 1) is a factor of f(x), find the value of b.
Dr Frost 498f
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Worked Example Your Turn

Solve 8x3 — 14x%2 4+ 3x =0 Solve 3x3 4+ 7x> —6x =0

Dr Frost 500c
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Worked Example Your Turn
Given that x = — % is a solution to the equation Given thatx = — Z is a solution to the equation
2x3 —9x%+3x+4=0 8x3 —38x% 4+ 27x +45=0
Find all the solutions to the equation. Find all the solutions to the equation.
Dr Frost 500a
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Extra Notes
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