Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Instruction — Transition Task

- Aim to complete this booklet independently

- If you need support, use the video/ written solutions provided on the
Urmston Grammar website.

- Complete all exam questions at the end of each section and mark them
using the mark scheme provided.

- You do not need to do anything with the exercise boxes ->

Exercise 1A Page 3

First few lessons at Urmston Grammar

Lesson 1 — You will hand in your transition work to your teacher and then revise
chapters 1, 2 and 3 in preparation for your skills test.

Lesson 2 — You will complete a skills test on chapters 1, 2, and 3

Lesson 3 — You will start new content.



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Diagnostic for Chapter 1 Algebraic Expressions

C) ac

1 Simplify: 3 Expand:
a b4nrtn + S =2m¥n + nun® = Inn’ a 3(x+4) b 5(2~-3x)
b 3v¢=50+2 + 3=1Tv=12 ¢ 6(2x—-5y) « GCSE Mathematics
& GCSE Mathematics
2 Write as asingle power of 2: OV) ?)OC.‘f |2
a 2°x2° b 26+ 22
¢ (2% + GCSE Mathematics l@) 10 - \.SOC
2
a) ZmEn + D mn
. c) 12ec - 306
b) boc - (Zoc -1O
2 1
o) 2
b) 2
C> 7 6
4 Write down the highest common factor of:
a 24and 16 b 6xand 8x°
¢ 4xy¢and 3xy + GCSE Mathematics
) ) ¢
2 \2 z 3
[
% ? L" b\ l09c
6
k C) 10 9¢c = 3,
HCF= ¢ ¢ 5 /
bl 2sc




Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Basic Index Laws

wm Ny m nm n . m n-w
(@) " q 0 -0 = 0
n ntm
0y )(OLME o,
Examples

Simplify (a®)? x 2a?
- atx%"
= 74}

At
2. simplify (4x3y)? = 43(303)5%3 4%367‘ Goc x(mczs
= 643cqa3 gcff)Cqbg
A D

3. Simplify 2x2(3 + 5x) — x(4 — x?)
3
6oc” 4 100 - Lixc +ocC

2 ly? thoc® —4oc

x3-2x

4. Simplify v, ( 2 methods) A“’
3
¥le-2) | oghr) X -
- 2
ac? dac JoC ?:»acZ '
wn - 27



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Test Your Understanding:

5\ 2 L0
1. Simplify (Ziz) X3a = L’/Q L O@ -
a Q’q
l
= 120
/
a4
- 3
2x+x5 - \2 o
Simplify e —
- X ( 7 +oC (‘)
Loc®
. 240
GoCt /LN

3.Expand and simplify 2x(3 — x?) — 4x3(3 — x)

boc =29 126% 4 koc

R R TRV Ry o

———

4.Simplify 2% X 3% Lylyl o xT % 34343 .... %3

P
—_—

= Z.):'b * 2/7‘37 ng trt T YZYS
- ("

/
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Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Negative and Fractional Indices

Q.—
RN
o
-
N
1)
(o
f:l
o

a =
A
1 b
O[b = ? a - b{a/\
1. Prove that x% =[x 2. Evaluate 27 3
Y ¢ \ - Y. t Y
3 %x oC “= OC 23 oL ;\ E
x %= Jac ‘ ) 3\1/\\/
- 3|~ -
2 e
_ \
= /3 1
3. Evaluate 325 4. Simplify (%x6y)2
1 R .
5332 = 2 Yot A 9C3 %
Ry 3 %Y
x
_2 G
27 3
Evaluate (?) /Gl‘
- (¢ s
73

3

1 . -2 .
6.1f b = ;az' determine 3b72 in the form ka™ where k, n are constants

s o 23 ()

2)-L
= ?) (%) = —th/rs Exercise 1D Page 11
d a."
= 3 ( _q/j -4
at - 24do



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Brackets: Expanding

Example: (x + 1)(x + 2)(x + 3)

(ach; Lo + act?-) (act&)
(DCL-& 30c 4 Q) (.‘JC—E 33

3 2z
o 43¢ ¢t 2oc + 30c 4 Goc C

DCS4 éac{‘( lloe + €

Questions
Expand and simplify
(x+5)(x—2)(x+1)
(oc %+ 30c ~ 10) (o4 1)
o >4 30 -105¢ 19c% 30c -1 0

3
D (eocl_loc ~10

Expand and simplify:
2(x —3)(x—4)

2(9c- 100 412)

2
loC T~ 1Goc £ 2Ty

Expand and simplify:
(2x —1)3
@ xc® - %oc fl)(&.)c: -1)

§x Boc® 1 20c - Goc® 4 Goc -

3 (s
SDC - IZDC —fGDQ»—[
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Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Brackets: Factorising

Examples: + -9

A M _
1.x2—5x—14 F \q

(oc-3) (ac+2)

3.4x%> -9

(ZDC'(' 3)(29c -3)

x3 + 3x% + 2x

DC(?)CL-E 30 1{2,)
oC Cac+ Z,)CDC*H)

Test your understanding:

Factorise completely

1.6x24+x—2

(3 +2 )0t - 1)

3.xv -1

é’)cl- l)(:)ct# ()
(Dc~ l)(ac {l)(xztl)

@ -2G +%

m A M @ ) o

2.2x% + 5x — 12 oc 4 L

(e 3)locts) o ([ on
-3 | -3 -12

DC(DCl—I)
X (oc -V)(oC +1)

2.x3 —7x% +12x
x (oc®-Fax ti12)

x (o -3)(z+¢).

4.x3 -1
(3c~|)( :)cl+ 3c+l) '

‘tQ)\— é"l'\/\ S éu%e

e ds not neeck
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Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Simplify:
1V3x2 = 20} 2.3vV5 x 25 £+9
= 30
308 =& 52" 4. V12 ++27 = S;\xﬁ\‘f Wf@
= U7 = ZWqu + %N};‘
= 53
A
(V8 +1)(vV2-13)
Ne—
= i)« T -30% -3

= & 1d7 - 3(2@) -3
R A

M

Al
.
\ 20N
%)

Exercise 1E Page 11
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Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Rationalising the denominator:

Examples:
1.% x_@ - ﬁ
7 Z
2.i XE _ é‘s_g\ -
3.7 A EAE N ey
53 3
GtV s 13,5 PR . ISt S
' U3 S
Test your understanding 3({‘% \S\g\
12 _ 12593 12 AT
V3 = ,_3_ _(‘L\Yg\ s =
3+ 33 3 -
LR SN A 25 _ s
\/g — — i > - __—
\ANIEL 6 S
42
ﬁz LE—JZ_ X E -~ L@ gl _w z _L,g_-:z
I % ¥ g =



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

More Complicated Examples:

1 et (7 - - Sz o)
(2+1) (J?“) Z+le‘d\{lfl
- ‘)E\_l
e
ér’\-fZ) :%'
(\/— 2) (J6'+2)
30 4 & / t 5
6 -4
- 36'?‘ 16
3 \/§4+1 = ¢ (53 -1) 43 -4
(53 1) (43 1) 3 -
N E N
/
2 Z
-8y -
3v2+4 —

5V2-7 = (%S_?/,\f q)‘é‘ﬁ\ ﬁ‘)
(5% -9 (513 +7)

= 1S(R) 42007 42T +2v

e

ZSC'Z_) - 40

e —

I\

30 + 2032 + 2. 342y
)

= 3% + w(WJ?

10



Transition Task. Chapter 1 - Algebraic Expressions.

Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Test Your Understanding:

Rationalise the denominator and simplify

4 (R +2) 4Is) + %

= -
TR S -4
- 45 +¥
14 -
(263 -1) (303" 1) v 563
2v3-1 AQ
3V3+1

(363 + 1) (363?:75

= 66) -3@3 -3 4

Uz) -1
= 1% -~ 383" 4

26

Solve y(\/§ - 1) =8
Give your answer in the form a + bv/3 where a and b are integers.

32 ._Y/- )(Jg\*l
{3 - {341

p B3 Y

= %3 4 ¢
QLR

— IR 4Q
(8 2

Need a recap of
the content in this
chapter? Use this
QR code to watch

a Bicen maths

YouTube video.

Exercise 1F Page 15
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Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Exam Questions — For revision purposes

Q1.

o)  Simplity
V32 + V18

giving your answer in the form a\2, where a is an integer.

(b) Simplify

V32418
3442

giving your answer in the form b\2 + ¢, where b and c are integers.

Total 6 marks
Q2.

(a) Find the value of 167

(b) Simplify x(2x77)

(Total 4 marks)

Q3.

Simplify

giving your answer in the form p + g \ 3, where p and q are rational numbers.

(Total 4 marks)

Q4.

(a) Evaluate , giving your answer as an integer.

(2)

(b) Simplify fully

2
(Total 4 marks)

12



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities
Q5.

(a) Expand and simplify (7 + V5)(3 - \5)

(b) Express in the form a + b V5, where a and b are integers.

(Total 6 marks)
Q6.
Simplify
(@) (3N7)
(b) (8 +5)(2 - V5)

(Total 4 marks)
Q7.
Given that 32 V2 = 2, find the value of a.

(Total 3 marks)

Qs.

Express
(5-V8)1++2)

in the form a+ b v 2, where a and b are integers.

(i) Express

\ 80 +

in the form ¢ v 5, where c is an integer.

(Total 6 marks)

Qo.
Express 8% *2in the form 2Y, stating y in terms of x.

(Total 2 marks)

13



Transition Task. Chapter 1 -

Algebraic Expressions.

Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Diagnostic for Chapter 2 Quadratics

1 Solve the following equations:
a 3x+6=x-4
b 5(x+3)=6(2x-1)

¢ 4x°=100
d (v -8)=064 + GCSE Mathematics
a) Yocth= oc-¢ &) (;x.—ﬂ";gg
2oc = -0 -3 = 9
= o C x-¥=8 ac-¥=-%
b) 50C+"5=‘ x- oc=1C ac=0
21 = Tac
3 = 2C
R
c) 4oc® stoo a4 Zoc = * 10
-"CL = 23 9c = 4S
=tH

™
a x“+8x+15 b v*+3x~-10
m o m A
€ 3x2-14x-5 d % - 400
d)(oc-es\bc«‘@ 4 K -voo

2 Factorise the following expressions:
a m a

b) (_9C -ts)(oc —'2) CDC - ZO)CDC _ttb\

) ® -1s 15
®_“, 1

ac )

3xt| -Isex
x | -3
—

(3x+ l)(DC_—S)

!

3x
l

3 Sketch the graphs of the following

& Solve the following inequalities:

equations, labelling the points where each a v+8<11 b2x-5=13
graph crosses the axes: ¢ 4x=7T=2(x=1) déb-x<1l]
a vy=3x-6 b y=10-2x ¢ GCSE Mathematics
€ x+2y=18 dy=x? Rhey '000 df\l‘fdc or mu“—ip\l‘j by @ ne MV{’
+ GCSE Mathsmatics
tabe Vo dthe Siaa.
K\ 0z=%ac -¢ d) ’;«J:z ' r&ﬂ". QWWB& }0 p P 6
6 =3oc a o) ac t¥eL <) koc-Fe 2 -2
2 < ac 2t <« 3 2ac L 6
e b) -3 213 e 2.3
/ 2 2z L8 ‘-‘LS k -2c <
\ 010 -2x 2 21 ~c e}
b o\
) loc =LO ac 7_1
L °¢=95 Ak
\5 L‘L c || 49¢C
-3 < oC
C) 9C1%:L? gc>-—?
- - - i
-'7 Z& Dg-:t-gqr + 0{
X=0 O+2y=1F
\ ZB j
(o, 2 4ot
e q 14
O X
sc= |\ ¥

(a'r-o

C1x, o)



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Solving Quadratic Equations

The 3 ways to solve a quadratic: 7 [aclocis odh 0N

-V COC‘MUJ«O\,
- wm‘olf)n‘f\x%dﬂ 3G90

Recap:
By factorisation Using the Quadratic Formula
& m ') o= L
1.x2+5x—6=0 2.x2+5x—6=0 .
b=
(1)) =0 ex bt T
oct6 =0 or 2¢-l=0 o 3:,._’._’8’11
oc=~ -6 oC= | ses -5% 5% - ¢ (1)(-6) z
= = 2e)) ® se-2z 2
Z &
se-Stizsees O .-z
/ —
2 (S
3C = - S t m = —}
— =z -
Examples
1.(x—1)?=5 2.Solvex —6yx +8 =0
lek u= -
ot s 2F ey RACRDIEED
= _ =
sc= 1 IS ¥ == =
L_‘a‘i? =0 x=1L¢ =9
—_— —
C\S-‘ALB-'Z\ 0
%sg 6‘—1
ﬁ:‘( m:z
=16 x=%

15

o



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Test your understanding

1.(x+3)2=x+5 2.(2x+1)2=5
+] = 1@
3t boc 9 =%+3 b 15
% tSx 1%« =0 el L:S_Z"
2C = -1 -
@c +q\£aCtl) =0 _—E‘
o d¢ = -1
3.Vx+3=x-3 4 2x+vx—1=0 & §=&
2 . - %‘a o2C .
x13 = (x-3) 23*3 -l =0
2ct+3 2 o -boctq C B Do
- +1):
0= " -Fx 1 ¢ 2'3 v‘a Exercise 2A/ 2B Page
0 = (s -6)(oe-1) W 20/ 22
2
x=( pC=| Z L 6165 -1
. . 3°
Solving by Completing the Square 4° % A
Completing the Square form: g2 = % “': l
z c=> %
= c\Ci)C,‘l 0~\ +b o—é"'
Worked Examples (a = 1): (XDCZ-’rbaC tC "C-l)z
2
1. x*+ 12x 3 %2 — 2y
z 2
(xc48)" - 3¢ (c-1) -1
2
2.x° + 8x 4.X2—6X+7
(5c +¢) ~16 “ T
(oc-3) -9 +
(4
fc-3) ¢

16



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

More complicated examples (a not equal to 1):

1. Express 2x2 + 12x + 7 in the form a(x + b)? + ¢
Z [ DCL - QSC] -+ 7__
2[ Coc + %)L—"[l 1T
2
200c43) -1 ¢+ T
(o 3),&— (1

2. Express 5 — 3x2 + 6x in the form a — b(x + ¢)?

-30c®4 6oc + S

v o§- 3(oc-0)"

Test Your Understanding:

1. Express 3x2 — 18x + 4 in the form a(x + b)? + ¢

S[DC =. éoc] +
3[ (e - 3)° _ql e
3(oc-3)" - 27 +¢
30c~5)"- 23

2. Express 20x — 5x2 + 3 in the form a — b(x + ¢)? ™
"S.‘)Cz -[-ZC)DQ-f\B ‘S(DQ—-Z,) 4+ 20 ‘fS

‘S[DCZ— ‘-tocj43 HSG}C-ZDQ{ZS
‘S[Coc-z)l—c,—l +

17



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Solving by Completing the Square:

Note: Previously we factorised out the 3. This is because 3x? — 18x + 4 on its own is an
expression, so dividing by 3 (instead of factorising) would change the expression. However,
in an equation, we can divide both sides by 3 without affecting the solutions.

Example

Solve the equation 3x? — 18x + 4 = 0 by completing the square.

Compld’fﬂ& Hhe Spuone

o6 1k =0
3[6%’5\1—‘11 t4 =0
%Cgc,ay“«?ﬁr + G =0
3(sc-3) =23 = O

S lm‘n .
Q 6 ,
q (oc -3) = 2%

L4
CDQ "3} - 23
—
3
oc- 3= tlz3
3
3
_ £\ 2 Exercise 2C/ 2D Page 23/ 24

18



Transition Task. Chapter 1 - Algebraic Expressions.

Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Functions:

Inputs

Outputs

19




Transition Task. Chapter 1 - Algebraic Expressions.
QG’C\ ’3 Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Examples:
LIff(x)=x*—3xandg(x) =x+5 x€R
a) Find f(—4)
b) Find the values of x for which f(x) = g(x)
c) Findtherootsof f(x). -V C(CO3S oo~ ¥ S on t60t>f‘ 6(%110“)

d) Find the roots of g(x).

Q) P-4)= 9t =30-4) b) 9C -%c = oc+S

= b 412 QCL~C43C ~3=0
= ?é CDQ«S)CDQfll) =G

D) =ac*-3 oo
b o) =9 ~o
) ; c\\ SCDCB = oct .

NSNS A
O =oct-3C %bc\ =0
Oz scle-7) DZ;_DSQFLS
X~ o 0 =Y — rook —

2. Determine the minimum value of the function f(x) = x? — 6x + 2, and state the value

of x for which this minimum occurs. .
min @C_ 1 a) + b
fGo) = oc®-(act2

= (c-3) -q 12 (o )

= CQQ—')D)O\ -4

min o (3,-7)

20



Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

DC:L = -ack
Transition Task. Chapter 1 - Algebraic Expressmns ‘ ﬁ\

# Test Your Understanding: = IO —oCt
f(x) Completed Min/max value of x for which this
square f(x) min/max occurs
x> +4x+9 @C+z)¢b (z SX min
oI e - b (Sm %) min 5
2
Q 10 — x? -(acto\ 410 (o,no) may O
8 — x2 + 6x ’[0“-‘3‘1“‘1 t¥ 3 17) MY
- (xc*-6C) +§ "”‘,32;; S (3, S

1. Find the minimum value of f(x) = 2x% + 12x — 5 and state the value of x for which this
occurs.

Px) = Z[ocz—f (;oc] ~ 5 min (»3) »ZS)

=/ [CDC‘*%YL‘Q—}/S oC =~ —
= zcac~£%)l-—1?ﬁ3
= zC:magYng

2. Find the roots of the function f(x) = 2x? + 3x + 1

ECDC\ = éZoc 4 15 (oc + \')

DC‘-'-‘-—-\/Z oC= -\

3. Find the roots of the function f(x) = x* —x2 — 6

82 2® W;DC P(W): \dz- ld -(

z:;'DC({ y
(t - Ca’b\%)* 2)
«Aa 3 \6 =~2 Exercise 2E Page 27
k=3 act=-2
oc =3 x 21

_——



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Quadratic Graphs:

Mmoot A ~Tn chqo)’
\ mt)\'% ( J’S
roo
Y K

jc_

F /R(‘o o+3
ots &
] & 6' M)‘Crcf,PP

4 Y

Example: Sketch the graph of y = x2 + 3x — 4 and find the coordinates of the turning

point. 4} — 1(:-
z (O ”H) “C\/ I
6: oC +30C — Y / G &
L ~2>
= (oct 2) - -4 o
2 &
a p?o& rooks b: T+ Yoc ~ 4
N 0= (Coc+4)0e-1)

3, \C_ 2
\6: [DC“E 4/2/\ - ’({’ c=-% o= |

n —
mi ( % %>

22




Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Example

VARV

Sketch the graph of y = 4x — 2x? — 3 and find the coordinates of the turning point. Write
down the equation of the line of symmetry.

LA: ~Zoc? 4Loc -3 Am
= "Z[Dcz—Zoc -3 |

- o] e ]
4 = —200c-0) 42 -
(\7— - 2(oc~1)2-1

Max (\,-l\
(P
0= -2(x 1) -
| = -2 (x-)

L = a—ll
./?_ CC)

-

‘i'\/L = X e&vor -

o ok

Test Your Understanding

Sketch the following, indicating any intercepts with the axis, the turning point and the
equation of the line of symmetry.

lL.y=x*+4

J

[#

z\—ormns ‘nei(\\' = (o, )

SBMNWJ»:) xXx=0

aC

23



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

\
5tZ _ g5
‘ )14 _ 3,
2 (
2.y =x2—7x+10 0 . c
3" (oc -5) (oc-2) 153
x=% oc=2 - [
Viae 06 sGmmdt) =»ac=23.S :
Min poigt /(S‘S/vq/‘*)
\

= (38) -3(3.3)+1¢
3

4%

;
(3.5;‘*@

3.y =5x + 3 — 2x2
3?— ~2c* 480c43

line v‘) SDMM% oc:ts{'
§ et (3,0)

g 2= %] 0 % %)
4 ‘z[@c-’/,)l‘f;‘s-l*"’ q

4= -2be-y) sz g

4
- -
g7 R .y : X

(’35 v ‘%.) may

23
g
-+

-(\tom code P =23 = "/Z



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

4.y =x?+4x+ 11

L\com cole | oc:—Z-tﬁ/\c' —v Connp)tv< nomber

1
Nno rooq’s 6 -

Zl (’Z, 1\\

(-2,7) COMP\U—C-
1
‘6: (0ct2) - G 4 1

\Gc_ Cncffayl—t'-l—
R

I

Determine the equation of this quadratic graph in the formy = ax? + bx + ¢
LG"« 2 (c+3) (o —?,\
IC 2+ Qoc ~22¢ - 6
2" e -0

\3 - 29c 42 —\Z/

e oA az2  bel c=-12

25



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Determine the equation of this quadratic graph in the form y = ax? + bx + ¢

U\S: e (3(%\) CDC —3-3}

4o -4 (oaoem35 -3.%)

y y* -4 (e®-2.50c - 33)

&S: - o " |0oc 41

/7

——

Determine the equation of this quadratic graph in the form y = ax? + bx + ¢
1<)
(6 = 5 (DC -3) (Jc—}ﬂ

\SCE :)c?'/olS

-9

Exercise 2F Page
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Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

The Discriminant

Quo\é\robjric QDFMULQ) acz= -b t El— Gac

\

(S~N
OfSQermoJ\% -V b?—’ Gac
(4
L)Z~L+a,c >0 bz-(ch; = O h - %ac <O
A 4 ™
2 dishincl coots | mfeq}e& oot "o “BOJ( roots

/ N/

r00'|-3 roo*& ‘ e f)eoJ' Co&

FOG)’

27



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Quick fire questions:

Equation Discriminant No. of distinct
b-lac real roots
x*+3x+4=0 | (3)- 4a)g) = -7 no reak rools
x?—4x+1=0 (“f\?_’ Q(t\Cl) = 12 2 real roots
2 _ _
X 4x +4 =0 C-@)z— () (e) = o L,ef,ea}co& oot
2x2—6x—3 =0 (—é\(—QCl\C—?ﬂ"— 60O 2 reod roots
A 242 _
e [ G A G L S T e
2 _
‘9C114 Ooéx—el_:oo CO)zd ¢(-1N0) 2 & Lread rooks

Y

Example:
a b c
8.  The equation x2 + 2px + (3p + 4) = 0, where p is a positive constant, has equal roots.
_ ®
(@) Find the value of p. 7
b - LfO—C =0 )
(b) For this value of p, solve the equation x2 + 2px + (3p + 4) = 0.
2

Osin b -Gac =0 ‘ o 4 Toc + )b =0
sz)k’ CC(3p+w) = 0 (o +q\L: o
Lrpq': —L'l,ov—lézo
P = 3p -4 =0
({J“ %)Cp—fl)ﬂ ©

’O:CF oc P.“—ﬁl
=

xXx-G Cesice

—_—

r=p cobedd rool

——

28



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Test Your Understanding:
[~

x b
1..x% + 5kx + (10k + 5) = 0 where k- is a positive constant.

Given that this equation has equal roots, determine the value of k.

/.} bz"’qu'C =0
(JSMS bt—(eo.c =0

(Sk3L~HCt\(qu4-5) <O

25kt - 4ok -20 = O
M - % - ¢ = o
=2 = - 0. &

R
ko)

2. Find the range of values of k for which x? + 6x + k = 0 has two distinct real solutions.

/.F

(6\7'-%030& 70O b Goe 7 ©
36 ~L e > o
36 2 “le

9 > ke
k¢ A

—

Exercise 2G Page 32
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Modelling
Example
A spear is thrown over level ground from the top of a tower.

The height, in metres, of the spear above the ground after t seconds is modelled by the
function: h(t) = 12.25 + 14.7t —4.9t%, t >0

a) Interpret the meaning of the constant term 12.25 in the model.

IZZS 'y oo iﬂ]l’t‘&* L—LIGM ua Sur SFCOJ‘

b) After how many seconds does the spear hit the ground?

h=o 0= -4.96 «16. 78 + 12,28
€= 3, 6% L= -6.6% 9
¥

c) Write h(t) in the form A — B(t — C)?, where 4, B and C are constants to be found.
hie) = —¢.9e®41q.7 6 +12.29

n

\

~4.q (e*. 3@) + 12.28
= k. 2
q[(&-%\ -%]uz.?.s

=

_ 2
L"qfe-fs/g + 44! (g 23
% 0O

= 931 R
ol _ q‘q( _s\
P €~z

d) Using your answer to part c or otherwise, find the maximum height of the spear
above the ground, and the time at which this maximum height is reached?

%/z; q%) M&xX M@U = 25.%m

é:‘me = [S s

Exercise 2H Page 34
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Quadratics exam style question

A ball is thrown upwards from a rooftop 80m above the ground. It will reach a maximum
vertical height and then fall back to the ground.

The height of the ball from ground at time t is h, given by the formula:

h = —16t% + 64t + 80

a) Calculate the height reached by the ball after 1 second.

b) Calculate the maximum height reached by the ball and after how many seconds from
when it is thrown this maximum height is reached.

c) Calculate how long will it take before the ball hits the ground.

Need a recap of
the content in this
chapter? Use this
QR code to watch

a Bicen maths

YouTube video.

31



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Exam Questions

Q1.

The equation

(p - 1)x2 + 4x + (p - 5) = 0, where p is a constant
has no real roots.
(a) Show that p satisfies p? - 6p +1>0

(b) Hence find the set of possible values of p.

(Total for question = 7 marks)

Q2.

In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

(i) Solve the equation

writing the answer as a surd in simplest form.

(i) Solve the equation

(Total for question = 6 marks)
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Qs.

where p and g are integers.

(a) Find the value of p and the value of qg.

(b) Calculate the discriminant of 4x — 5 — x2

(c) On the axes on page 17, sketch the curve with equation y = 4x - 5 = x2 showing clearly
the coordinates of any points where the curve crosses the coordinate axes.

(Total 8 marks)
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Q4.

where K is a real constant.

(a) Find the discriminant of f(x) in terms of k.

(b) Show that the discriminant of f(x) can be expressed in the form (k + a)? + b, where a
and b are integers to be found.

(c) Show that, for all values of k, the equation f(x) = 0 has real roots.

(Total 6 marks)

Q5.
The equation x2 + 3px + p = 0, where p is a non-zero constant, has equal roots.

Find the value of p.

4)
(Total 4 marks)
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Diagnostic for Chapter 3 Equations and Inequalities

1 A={factorsof 12} ; A B
B = {factors of 20}
Write down the 4
numbers in each 11 3 :
of these sets: -
a A4 B b AauB)
]
) AnG b) (au®)
2 1,2, 4 2 1,9, 41, '3

°~\ Irs\ rz;x@

503

b) 2 (R53) + (T
:

= 2(353) + 3(«i?)

¢
65—5" + lZﬁ\

9

VSﬂ-(—ZfZ'

n

n

A\

3 Match the equations to the correct graph. Label
the points of intersection with the axes and the
coordinates of the tuming point.

3 y=9-x¢ b y=(x-2%+4
€ = (\-7\(2\+5)

,33\/ fT .

lSl

(z, ‘-t)

= °l -ac?
=(3,9C)(343C)
O= C%—QC)(3"°¢)

X =3 se = -1

b) 3= Gc-2)+ &

AP =p (Z, L,)

‘8 ac -goc + G 1Y
~Goc ¥
3"

€) 3: 2oc -14ac 4 S -3S
4= 25¢° - 9ac -35
a (- 13(&&»&33 AP (

x=1  o€= "}

=
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Simultaneous Equations

Simultaneous Equations Solution Sets

0=-2 x ImpoSs'.],)e .

N

z-x+|
a4 a:l
Example (You can do this on your calculator!)
Solve the simultaneous equations
G 3x+y=8
@ 2x-3y=9
Method 1 : Elimination Method 2: Substitution
® 3o+ 9 ¥
@Zac—'ﬁbto( D) *6-‘3Dc+? sob iste @
@,(3 Ol-t43€a”—?"‘ Zox - 3(-'5:&1%3:‘{
‘f?ﬂ—"gazol Zac.f-"tac—Z,H“-\E _
Lse < 33 iz = 34 xercise 3A Page 40
x=3  (3,-1) =3 Cél—_ll) 36
O 3s) = % O ys -30) t8

"6':—"\ cazal
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Linear and Quadratic
Example:

Solve the simultaneous equations:

O x+2y=3
®x2+3xy=10
(D oc=3-2 = DC:%—Z("/B
2
sob © ““",:
(3—2&0\ t ?)63’2333 = 1O X =&

q“\Z\s "ILI-(_G(L + QLA "éKBZ = to (qf—‘/ZS
- z c=3-20)
O 2‘6 +3\\3 +l
O~ (eganlysr) =79

a:ﬁl/z (\}a'-\ (5/-!)

Y

Test Your Understanding:

1. Solve the simultaneous equations: 3x%2 + y? = 2landy = x + 1

¢ - -3
3DC2+ (Dc*l) =21 6: '}-ll (s(a/ /2)
¢ —
3‘1:2'¥DCL‘\ZDC—£I = 2! :‘%-}%
L"mzf 2 -20 =2 O :_3/
2
ZxK{:DQ -1 ~ O
7 q= 22| (2, 3)
(ZDCtS)CJc~Z)>O ‘693 fam——
x= -9 =2
7

Exercise 3B Page 41

37
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Simultaneous Equations and Graphs

Examples:

1a. On the same axes, draw the graphsof 2x + y =3and y = x? —3x + 1

kA:-Zoc+3

+ 2 —
o = - DT e e

1b. Use your graph to write down the solutions to the simultaneous equations

C~L,3) Cz/—ﬂ

1c. What algebraic method could we have used to show the graphs would have intersected
twice?

= -~ 4D &QDQZ"‘B-DQ"L\’
-2 4 5 [y QanSOQd] bQ'LL‘Q,C = (,’L)rL—CtCl)L—_Z)
O = o -90 -2 -1+ S
=

38
—

OlfSQ{:MfﬂQ/j‘l‘ 20 e 2 feodk SOIC)L'bAS



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Example 2

a) On the same axes, draw the graphs of:
y=2x—-2 y=x*+4x+1

b) Prove algebraically that thg'lines never meet

oo 95cn2 = o4 oo |

-2 = 54 Goe 4]
O= ™ tea +73
Discimaab= (2)" = GC(R)

- -%
<O ‘\Q no II\QQ_/( g\@/u%oq . 39



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Test Your Understanding

The line with equation y = 2x + 1 meets the curve with equation kx? + 2y + (k —2) =0
at exactly one point. Given that k is a positive constant:

L 2¢ = ~hact - (w-?
a) Find the value of k. ~4%ac =0 6 = -W ooe® - Ce-2)
V oz Z

b) For this value of k, find the coordinates of this point of intersection
&) hoct+4 2(20c +1) + (-2) = © b) ZDCZ*Z“CS =
2
koc™ ¢+ Goc 4+ 2 gli-2 = o

"2y
leoe ™ 4 Qo 4 Le = o

@ kG:.Z_'DC—kI
bL“ Goe = ¢%_ G QY e
6 - e _ aLn ©:=6
—‘)C?': 23Q—£l
Lret=Le O =™ 2x |
PECES k:_C/Z O = (eel)”
o= T2 o= =1 repeatecl oot -
6] = 2c-\) < (
3 (o)
cé=—l —

Exercise 3C Page 45
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Transition Task. Chapter 1 - Algebraic Expressions.
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Set Builder Notation

e
Recap from GCSE: ]

We use curly braces to list the values in a set, e.g. A = {1,4,6,7}

If A and B are sets then A N B is the intersection of A and B, giving a set which has the elements

in A and B. y= I

A U B is the union of A and B, giving a set which has the elementsin A orin B. \ @

@ is the empty set, i.e. the set with nothinginit. o LT %G

Sets can also be infinitely large. N is the set of natural numbers (all positive integers), Zis theset —V _3 o %
of all integers (including negative numbers and 0) and R is the set of all real numbers (including all

possible decimals). —p 2.3 -1 ¢« O

We write x € A to mean “x is a member of the set A”. Sox € R ) 7 g

Quick Fire Examples

(123}n (34,5} = £3%
123}U{345) = §1,2,3, 4,53
{1L23n{834} = &

tarogen Eie 327l 01, 2,33

Examples: e
1.{2x:x€Z} —p wn  ewmen :u&r@us,
5--‘9, "G, "¢, 0, v, ¢4, ¢--- ¢
o Noahvcah AVomnbes EL, z, 73 -'-"’z
-
2.{2*:xeN} =
2,4, % w5 0y
/752,3,3/ 00,03 L §
3.{xy: x,y are prime} _ é
= 4, ¢, 1, L0, lS/”"/-———-g
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Solving Inequalities

Linear inequalities Examples

O— v
L 2x+1>5 '
z
loc 2 &
aoc 72
—.

2. 3(x=5)=>5—-2(x—8)
3oc-lS 2 S - 29c +1¢C

9c 3

G
a2 1.2
/

\N

\WN

3. —x =2

ac &2

Combining Inequalities

When combining inequalities always draw a number line to help!

Example:
If x < 3and 2 < x < 4, what is the combined solution set?
e

— O

l T T T

2 3 u S

724 ) 42



Transition Task. Chapter 1 - Algebraic Expressions.
Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Quadratic Inequalities: o <
a-\aod “‘\,
Examples Py QC/O'

1.Solve x? +2x —15> 0

o - CDC +S§CDQ"%) —

- 3
= -8 oC = 3

ggc 1de-S O 3c>33 sc ¢ IR

2.Solvex? +2x —15< 0

{zx: -5 £ ocs %E/ sc €[l

3.Solve x? + 5x > —4
Xt S 4G 20 .
(oc + ¢)(oc+) =0
X=-4 oc=-| ”“‘\_fl(

{‘DC33(34—L{UDQ>—I§ acelll

4. Solve x?> < 9
2
X -q ¢ O

C&: 4 3) CDC—%} O

N o 3[ oc = ~R

-~ 3
fsc -9 <9c<’5§ oC e i} i \
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Test Your Understanding

Find the set of values of x for which

(@) 3(x—2)<8-—2x,

2
(3) x-7)1+x)<0,

3
(¢) both3(x—2)<8—2xand 2x—-7)(1 +x)<=0.

@

q) 30C—(§ C.?-—Zm q

S < 16 \ | [

AN e
gacf X 47—'%'{;)c:eﬂ?— dé

I C) O
— & o o
b) _ — ‘ ,
Jc = %— ez - | _ S > < ?,S
EDC: —149043‘35 Ex:—lcchZ.VggcelR

el

Given that the equation 2¢gx2+ gx — 1 = 0, where g is a constant, has no real roots,

o

(a) show that g+ 8¢ <0.
® L tac <@

(5) Hence find the set of possible values of g.

a,\ 3)
b'-bac D ZL - LICZZ)C"'} <0

tVZL'b?Z <O d
b) Z(Z-fﬁ:o 9
Z:;o Z'—‘/’?
£g -Feg «of gel
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Division by x W e cm‘)r MU“‘I,o)U Jc bCe%uae
Y in Mi&"\k be ucau)n‘w’_

Find the set of values for which S >2, x#0

~— 9o 6&* awound  Hug Pco%im, et
mo ) Fipl ) oc*
£ > 2 " 6
ac
éac 7 ZJCZ

O 2 2%~ (x

YR
O 7> x -3%5c

O = DCCac—S)
2
X =0 oc gt =2 L -3¢

Ez)c', Oc »ce %gﬂte fic

Exercise 3D/ 3E Page 47 — 51
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Sketching Inequalities:

Examples
@

1. L, has equation y = 12 + 4x. L, has equation y = x2.

The diagram shows a sketch of L; and L, on the same axes.

a) Find the coordinates of P; and P,, the points of intersection.

b) Hence write down the solution to the inequality

12 + 4x > x2.

O = oc’-%a -12
O = (Coc -6)(2c+2)
QQ;Q e -2

1\:3: i
fx: -2 em ¢ é§ oc el
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2. Shade the region that satisfies the inequalities:

@ 2y +x <14

7
@nyz—Bx— EQ

(i, )

\6‘: 3CL~S¢DQf-L(
ca'.‘, C;)Q - %)CDQFf'l?

Need a recap of
the content in this
chapter? Use this
QR code to watch

a Bicen maths

YouTube video.

X~ K Q= —(

Exercise 3F/ 3G Page 53 — 55
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Transition Task. Chapter 1 - Algebraic Expressions.

Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities

Exam Style Questions
QL.

Find the set of values of x for which

(@ 2(3x+4)>1-x

(b) 3x>2+8x-3<0

Q2.

Find the set of values of x for which
(@ 4x-3>7-x

(b) 2x2-5x-12<0

(c) both4x-3>7-x and 2x*-5x-12<0

Q3.

The equation
(k + 3) x2 + 6x + k = 5, where k is a constant,
has two distinct real solutions for x.
(a) Show that k satisfies
k? - 2k - 24

(b) Hence find the set of possible values of k.

Q4.

Find the set of values of x for which
@)3x-7>3-x

(b) x> - 9x < 36

(c) both 3x =7 >3 -xand x? - 9x < 36

(Total 6 marks)

(2)

(4)

1)
(Total 7 marks)

(4)

3)
(Total 7 marks)

(Total 7 marks)
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Exam Style Questions
QL.

Find the set of values of x for which

(@ 2(3x+4)>1-x

(b) 3x>2+8x-3<0

Q2.

Find the set of values of x for which
(@ 4x-3>7-x

(b) 2x2-5x-12<0

(c) both4x-3>7-x and 2x*-5x-12<0

Q3.

The equation
(k + 3) x2 + 6x + k = 5, where k is a constant,
has two distinct real solutions for x.
(a) Show that k satisfies
k? - 2k - 24

(b) Hence find the set of possible values of k.

Q4.

Find the set of values of x for which
@)3x-7>3-x

(b) x> - 9x < 36

(c) both 3x =7 >3 -xand x? - 9x < 36

(Total 6 marks)

(2)

(4)

1)
(Total 7 marks)

(4)

3)
(Total 7 marks)

(Total 7 marks)
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Exam Style Questions
QL.
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(@ 2(3x+4)>1-x

(b) 3x>2+8x-3<0

Q2.

Find the set of values of x for which
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(c) both4x-3>7-x and 2x*-5x-12<0

Q3.

The equation
(k + 3) x2 + 6x + k = 5, where k is a constant,
has two distinct real solutions for x.
(a) Show that k satisfies
k? - 2k - 24

(b) Hence find the set of possible values of k.

Q4.

Find the set of values of x for which
@)3x-7>3-x

(b) x> - 9x < 36

(c) both 3x =7 >3 -xand x? - 9x < 36

(Total 6 marks)
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(Total 7 marks)
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Exam Style Questions
QL.

Find the set of values of x for which

(@ 2(3x+4)>1-x

(b) 3x>2+8x-3<0

Q2.

Find the set of values of x for which
(@ 4x-3>7-x

(b) 2x2-5x-12<0

(c) both4x-3>7-x and 2x*-5x-12<0

Q3.

The equation
(k + 3) x2 + 6x + k = 5, where k is a constant,
has two distinct real solutions for x.
(a) Show that k satisfies
k? - 2k - 24

(b) Hence find the set of possible values of k.

Q4.

Find the set of values of x for which
@)3x-7>3-x

(b) x> - 9x < 36

(c) both 3x =7 >3 -xand x? - 9x < 36

(Total 6 marks)

(2)

(4)

1)
(Total 7 marks)

(4)

3)
(Total 7 marks)

(Total 7 marks)
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