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

Instruction — Transition Task

Aim to complete this booklet independently, as it is designed to help you
develop your skills and understanding. If you find yourself needing support, you
can refer to the written solutions available on the Urmston Grammar website.
Once you have completed each section, make sure to mark all your work in
green pen.

First few lessons at Urmston Grammar

During your first few lessons at Urmston Grammar, you will take part in two
revision sessions in preparation for a skills test. Following the skills test, we may
invite you to attend additional lunchtime support sessions. These are designed
to help you build confidence and strengthen key skills, ensuring you get the
most out of your time with us.

We are committed to supporting your learning and are here to help every step
of the way to ensure you achieve your best in your mathematics A Level.

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

Diagnostic for Chapter 1 Algebraic Expressions

1 Simplify:
a 4nin + Smnt - 2mn + mn® = 3mn®

b 3x2-5x+2+3x~-Tx-12
4 GCSE Mathematics

2 Write as a single power of 2:
a 2®x2’ b 26+ 22
c:i(2)2 ' « GCSE Mathematics
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3 Expand:
a 3(v+4) b 5(2-3x)
¢ 6(2x-5) « GCSE Mathematics
30) %I 1 12
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W) 10 - 18
VY

¢) 120c =304y

4 Write down the highest common factor of:
a 24and 16 b 6xand8x?
¢ 4xy%and 3xy « GCSE Mathematics
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1A Indices
Lsimplify (@®)?x2a2 = a4 25¢
= 2%
“z
2. Simplify (4x3y)?  _ équqS
7
— 2 2 (3 3 3
3.Simplify 2x2(3 +5x) —x(4—x%) = Goc“t 10oc ™~ Goc + oc

= Nax® + b -y

=
3
e
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dx oC e
or x o ;Z_
1B Brackets: Expanding 3 3 o

——
p—

Expand and simplify the following
2
LE+DE+2)(x+3) = (oc” +3ac 42)(oc 4 3)

]

3
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P
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u

3.2x—-3)(x—4)

u

2(c?-Foc 1+ 12)

20c - 1Goc 1+ 2¢

4.2x-1P - (2c-1)(20c-1) (22c-1)

(uxt-yoe 1) (2oc-1)

= 8> - gt lx - UdC

= ?OC‘S"‘ZDCI

—

1C Brackets: Factorising

1.x2—-5x—14

= (c-3)(ocH 2)

3.4x2-9
= (ZX’?})(ZI" g)
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Chapter 2 — Quadratics. Chapter 3 - Equations and Inequalities
1D Negative and Fractional Indices

g =
1. Prove that xz = \/x

1E Surds:
1
2. Evaluate 2773 Simplify:
\ \ Vo 4 ‘/a ' -1 -1 - = =
x?yoct: & (Z;@) & 1.y3x2 2.3y5 % 25
\
= oC = 0/3 AED (xS = g/o
°© ' P —
o © % & < é—;\ 4 =

2
3. Evaluate 32s

AL (4
(32/-) 5. 2

N

<
5

ayiz+yz7 = 2{3 +3J3
4, Simplify (% xsy)

[ %’
7 &l
3%
= — — ‘o |
4y = 2 (B+1)W2-3) - Jie r 2 -38g -3
= ¢ 4 J2b = 6\5‘2" -3
2 ‘ \Y 1F Rationalising the denominator: - e
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32 ]_—3— x rl\ . Nz
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More Complicated Rationalising the Denominator

1 1 x CVT-I\ \r?_\~\

T J2+1 _— —_— =
| W2 -1 577
Hug 18 N
(*Q_kaé‘ the
Cor\")osd)e'
3 (JB*Y) _ 3%+ ¢
V6-2 e SR
(SG't2) {+258 -25%
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T3+ R
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o mEr (ST 473) ISy2 + 202 t2J7 1 2¢
VT s ST 4 3) 2542 -4a
= LE_ialdy,
l
S R

5. Solve y(\[g -1)=8

Give your answer in the form a + b./3 where a and b are integers.

G

= 3 x(wﬁé""l\ 8\5‘? 1+ 8 L“E( 12
(52'-1) (s34 ) 2 - o

Need a recap of
the content in this
chapter? Use this
QR code to watch
a Bicen maths
YouTube video.
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Exam Questions on Chapter 1

Qil.

a) Simplify
V32 +V18
giving your answer in the form av2, where a is an integer.

(b) Simplify
V324718

3442
giving your answer in the form bv2 + ¢, where b and c are integers.

(@)

Total 6 marks

C\\ W7 + 357 T a1t bk

uoe less
= 17 oz 3 © 2
- = Haon 6 mins .
7 ‘f"v"’ \
O. a7 4ie . wE , (3%
e - —\ ; e
3402 (3432)  (3-J2)
= 2152 - 1Y
=2
= 382 -1
—
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Q2.

(a) Evaluate (32)5, giving your answer as an integer.

S

()

(ZSY')

(b) Simplify fully\ 4
(2)

(Total 4 marks)

g
h\ / KEL \Qlt - z
| 25/ Soct
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Q3.

Given that 32 v2 = 29, find the value of a.
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-
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Q4.

(a) Expand and simplify (7 + v5)(3 - V5)

7445
(b) Express 3+ V5 in the form a + b V5, where a and b are integers.

{72)
t3)

(Total 6 marks)

o) 214 3SR -0 -5

Le -((ur._sy‘
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Qs.

Simplify
(a) (3v7)?

(b) (8 +V5)(2-V5)

(Total 4 marks)

Q6.

Express 8%*3 in the form 2”, stating y in terms of x.

3\ 204 3 goc+ A (TotaIZmarl(;;
(2°) 2

Cj: boc+ QA

—
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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)2=64 « GCSE Mathematics

«) 2¢ = -10
oc = 25
\;) £ 5¢ +1S = 129€ -6
2| = ¢
3

o¢ =
a—
—

2
C)oc:?_s ~
/‘Vx—l

6
C

e e % J g F*
&) x-8 = 1%_)oz0

il

2 Factorise the following expressions:
a x?+8v+15 b x2+3x-10
€ 3x2-14x-5 d x?-400

) (oc + 3 (ot ¢ 5)
b) (oc-r‘ES(ac-Z\

pu—

Y (3ac+1) (x-5)

A) (x -ze)(oc +20)

e
——

3 Sketch the graphs of the following
equations, labelling the points where each
graph crosses the axes:

a y=3x-6 b y=10-2x
c x+2y=18 dip =52
+ GCSE Mathematics

P

1o
s
(]
/z (5,0 \ x
A-t

(o,-6) }13 =
@z, 0)

&

e

i)
4 9
e {

4 Solve the following inequalities:
a x+8<11 b2x-5=13
€ 4y-7=2(xv-1 dé&t-x<11
<« GCSE Mathematics

a) o« <3

—_

) 2o 2q¢

16 o | A} 4 angoc
Ci8, )
-7 ¢ o¢
o, a) x y- *
=
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2A and 2B Solving Quadratic Equations

By factorisation
1.x2+5x—6=0
(oc + 6)(oc ) =o0

d=z-6 ocz=|

—
_—

T

\

Questions
1. (x—-1)2=5

oc -1 = fIg\

3.yx+3=x-3

(oc43) = (oc- )

3¢ +3 = oct-boe +Q
© - oc-70c 46
© = (oc-4Y(2¢-")

=6 or o€z |
i
ammn—

Using the Quadratic Formula

2.x2+5x—6=0

Usir\a az! b=9 cz — €
oc = -bo \Wf—‘«»c_&i_
¢ o
- -5 t md
2D
ot = 1 or oc = -6
= >
2.Solvex —6,/x+8=0
lcjc e 2 cmo I—)l’\(/‘
0 4= 4
LI - a%‘t g=© ac=f(é
i, -2)= ©
((Q (‘\)(‘6 = 2
o= 4 ‘-\:-2
Q AV oc=z &
=

4. 2x+yx—1=0

%Cﬁu‘\ 0ose X = tn: \é oo like
Oft ose He 5

(2Je <) (= ¢ =0

Zkri\ - ‘ of J_‘.—i\ - 'l
o
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X = | ‘IMPos&\blf :
4
_—
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2C and 2D Solving by Completing the Square

1. xz + 12x 3 x2 —2x
2 1
(oc16) -3 Cx-) =1
= . ==
2.x% +8x 4.x2—6x+7
(&
(oc+ &) -t 6 (oc—?ﬂz -qQ+1
= N
(2c-3) -2
More complicated questions (a not equal to 1): e

1. Express 2x? + 12x + 7 in the form a(x + b)? + ¢

2(3(‘,1 1+ boc 1 £ 3 7 Jose Sguaee Oceochets

B o el edls | K et
Z[(ocf%\l—QJfl %}ce&\") o

2(2c +3) - 19 ¢ # of | O
. [
2¢x+3) -1

2. Express 5 — 3x% + 6x in the form a — b(x + ¢)?
2 N
S - 3 - 20c J

~ r 7
b~3); Cx =1) -1 |

-1

L R
S5- 3Cx-n* 43
& - 3oc 1)
e 15

L am COm pl ekng the Spoase
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3. Express 3x% — 18x + 4 in the form a(x + b)? + ¢

3[%1-(,&:] e
3{(x~3")z~q;i 19

3Cx -D° - 23 + 4.

4. Express 20x — 5x2 + 3 in the form a — b(x + ¢)?

r 2
“S{OClsL;oC] + D - ,}/"’ -5 (¢ -2) +20 + 3}
'S? coc -2)° - "*,i t3 > 23 - SCoc -2)2%-

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. /-

(/ IC e woonted lo .

1.Solve the equation 3x2 — 18x + 4 = 0 by completing the square.

Same a3 aboue.

2 Aly
_ 2
B(O‘“'&) 23 = O (&~3Y = 2_% = S
2 A &
3(x-3) = 22 (¢ -3) = 23
s 3
(oc-3) =23 2 =D = 1(7:1
g o
—\
S5 i 5. &;
oe=-3 = ﬁ[-z,? xX=235-03 4
N = p—
-  ETY ) ";71 '
d -2 ‘,Z$ - |~
3 o 23
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2E Functions:
Inputs Outputs
; C
DOMOM\ \(3 ) IA/QC\/\&{ @
x eft
P
IA(Jd vead
oM
exifs ia

Questions

1. f(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) Find the roots of f(x).

d) Find the roots of g(x).

1 i = -
A Bley = o ageey A HO8 zmaless)
= e 12 © = ac Cac-3)
= 2% K=o or OCT 3
b) xt-230¢ = oct b
5 C\\ &= acHd S
x"-40¢c -S:-0
ac = -S
C’)“ “3\)(3“‘ f‘) S % p—— 17
x= S or oc = !
= <=
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2. Determine the minimum value of the function f (x) = x? — 6x + 2, and
state the value of x for which this minimum occurs.

Mia Poir& -V Us€ ccr“p\dm% He ggoent

(Lo Coc-8Y =42
P -
= (oc-3) - %

o ©

min - (3,-3) ° 9c=?2 ak Min point

_—_—

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

Qo) = 2[\221 bac_l -6 LUl -23)
o . )
f?tf:tfa‘;z-q'.—‘(ﬂ kot

s (x4 -18-5

2
= 9 Coe 3) ~2%
4. Find the roots of the function f(x) = 2x? + 3x + 1

e :(2:)(—1\\(5(-‘”\
O = (7ae+ t)(oen 0

8¢ =

2 oc=-l|

=

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

(et-3) (2 42) 0 e ek @R

2 ¢ 4 -
2 2 - -6 = O
x"= 3 % 2 -? t} 3
-+ O
PEE <% A ({\)-?;)(\6‘7'\
——— _‘MPOS _ 0‘2
trm R T
\.\ - \J
xte 3 x ” % A
- 4
s X33 oS

-7 Huiak &raf‘/\ h’msi;mmah'oflg

at ™Mia CRINE



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

2F Quadratic Graphs: Sketch the following, indicating any intercepts with the axis, the turning point
1. Sketch the graph of y = x? + 3x — 4 and find the coordinates of the turning IRl EhrE EQUETT AT b,
point. . NS u: et 3¢ -4 1Ly=x2+4 . o
Y = bc-l.g.BWQ = ok (%)
K) ( Z Z - L\ \ Srckp\«\ ‘\m\SQO'MObl" oN "b B
R \
Uw={(o 4 2\ - 23 \ Ay
( z G \ / \\ 1= ne  cooky:
\ 2% b] N /
we (%, B ? — . - e ey S20
4 ~ /;_
m— / o T
q=Coe + Q) (oe-1) €
ook
vools o2 i x| ~—o
P — = ( 3 - Cj\
FRE

"’('\GA = - - =
x =0 6_ < (o, -4 S‘A'"QJ\_CC(’\

i
2. Sketch the graph of y = 4x — 2x? — 3 and find the coordinates of the 2.y=x2-7x+10 i

turning point. Write down the equation of the line of symmetry. |
~ - /
, 5 6;(.)(—__)-‘\10(1(0 /
6: Lo qoe -3 2 < /
© /
T (x X\t -«
6: ~2[sc1-29c1_3 6 2) -
. -
W = "ZECOC—H —11-3 v 5
v Ce, -1\ oC PG (1‘ b
L e Y g
3: - 2(:)(' -1) -1
M&Y(ll—lw, 53 \\ t\:({)c—SBCDC-l)
Qoadiadic formaton \ ™ ene\ oc = 2. ¥ eooky
—\
N S NN YZTE ) \
Lt T R T
?(—(‘,. \\-’\e c& 5:31\1‘&\:1\ P o = 1;_
29¢ = ~q t J‘_‘g" J 2
—_— 19 g 20
(T .
/(.;_"Q— P rt;"_’; as i”'AQ

discnminat <O ¢
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3.y =5x+3— 2x?
5‘- “2 % 8> 4+ .

= - 2 |
¢ 2[“ TSk | 43
£ v o

3: 'ZCDC-E) 1’z-g 3
“ b
= -2(x -\ 4 s
U < ¢
mox (S, 48
o T

4 y=x%>+4x+11
6: Coc + Z\L ~ & 1
G = (x4 D+t

(\),./;”———"_‘t
C-2,%). min

(Ceets
e
o = -4t \()-:11' G L
) )
ye = -u * 'S.':zgw
I J—

AL ;oo ad Tl

A tales cep ®

/I
T
7L
[
C4 N

S
“~ line °b S umae
3

line 06 sg\m\m

§er . "
OJ«.‘;{“*“‘\V’Q‘»‘" 2 neac
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Determine the equation of this quadratic graph in the formy = ax?+bx+c
4® o (x4?) (-2
dhey ocz O t& 2=12

Az= o (3)(-2)

7. = iex
/ a:z(oc—q 3y (oc-2).
3 2 > X
.12/T. S:ZC-’CZ'[OC*Q\

- (3 g
OSe CSDO( roa\fs 6 = X t23¢ (2

Determine the equation of this quadratic graph in the form y = ax?+bx+c
6: o (oe4 ) (o€ -3.8).
(2 1_2 S oC R SW
y (1\ A = S [e] . S
\’Y\\)\\-}‘o \C O 8 ~~erg ay et

doatl [AY-TH the Yria ‘-{"‘fi’zé’

/\ botk c: mos b b V\E@cw’ut

= —25e% 4 %c +7F

22
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Determine the equation of this quadratic graph in the formy = ax? + bx + ¢
EB: o (ox + 33(:)( - S\

W= o Coc? . Q)

10 ()

Lq\/\gj\ o 2O S-IO

e = oo C'c\\
x

3 3
7 \ ”

—— - oL

-9

. (o) ¢ 1O

weE 1L o =
o © k\') (_\‘ X

23
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2G The Discriminant
The quadratic formula is used to solve any quadratic equation of the form

ax? + bx + ¢ =0, and it looks like this:

—b+ Vb - dac
2a
The part under the square root, b? - 4ac, is called the discriminant. It helps us

understand what kind of solutions the quadratic equation will have before
solving it. Here’s what the discriminant tells us:

« Ifthe discriminant is positive (b? - 4ac > 0): There are two real
solutions. Intercepts the x-axis twice.

2 coovS

/)

« If the discriminant is zero (b? - 4ac = 0): There is one real solution.
Touches the x- axis once and has a repeated root.

d re pected oot

« If the discriminant is negative (b2 - 4ac < 0): There are no real solutions,
therefore does not cross the x-axis.

| U ikt

Understanding the discriminant helps you quickly predict the number and type
of solutions before going through the full solving process.

24
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Quick fire questions:

Equation Discriminant No. of distinct real
\ 2 roots
b -Lac.
x2+3x+4=0 -2 &
x?—4x+1=0 L2 2
x2—4x+4=0 o \
2 _ —_ =
2x*—-6x—-3=0 L © 2
x—4-3x2=0 -y ¥ )
1-x2=0 4 2

Harder Exam Question

8.  The equation x2 + 2px + (3p + 4) = 0, where p is a positive constant, has equal roots.

(a) Find the value of p.

(b) For this value of p, solve the equationx? + 2px + (3p +4) = 0.

Uano\ b®-bac < ©
U

(?ff - [, {J}{?,r* 1(4\";; = O

Lﬂol -12p-lb=o
Pt - 3p -4z @
(p ~L¢‘)(P-,():O
pek  or L PT
—_ "(:_ con T
x4 2¢4) x 4 UgyY+ 4 = ©

_'rz ‘ﬁ gf)( ‘i'(‘/:o
.2
(x +<«)y = ©

ox = - & {-oice

p—
—

%
2 4
t-4ac:0 @
)
be ne o, .
A
25
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Harder Exam Questions

1. x2 + Skx + (10k + 5) = 0 where k is a positive constant.

Given that this equation has equal roots, determine the value of k.
y bi-Yac =0

Bl YCiY(iotetg) = ©
281 Lol e T O
G- gw -4 = ©
(ste 2 (e -2)= ©

lez -2 2

—

5 e

2. Find the range of values of k for which x2 + 6x + k = 0 has two distinct
real solutions. LV bt-Gac 7O

éz‘l-t(l}lzg 7 O

Q6-4lc 7O
36 7 e

Ve & &
S

26
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2H 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.
Chin £=0 h(e) =12.2%

te dhe inched hegold o the yeer
/———ji//___. )

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

wher (&) = © [soloe oiex ML\ el
AN | Y
O = ‘(f qez _‘(L(.-T(" ‘(‘IZ'?S / i't\i'Yc
' Yoo ton OSE g volt®
L= -0 6FQ or € =32.6% rmolen .
_—

c) Write h(t) in the form A — B(t — C)?2, where 4, B and C are constants

to be found.
heE) = 12,28 « 14.% €& -4, a ¢t
hee) = 12,28 — 4,9 (er-3).

= 1228 ~ &4 L—(_tf%

3\ 4
128 -4.a (e-3) - Y

~

g LY
= 23.2%5 - 4.9 (€£- 3)
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?

(-;-, 23.2%5 )

boraine cink
¥ id

e Mox  hagha 23,235 m

27
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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.
ey he-16CN 4 66C1) 50

hz ¥

—

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

he <16 e?-yel+g0 moax (2, 144) -
- 2 &
W= ~lé[ (e-2) -4 +80 ak €22 ok {@6;“1 1Gha
he -16 (-2, ( ¢s0
he -16 Ce-2Y" 414y,
c) Calculate how long will it take before the ball hits the ground.
O= -letz ffue +%0
C= %2 -
G e S Need a recap of
the content in this
o= (¢ - S\}C € + '3 chapter? Use this
QR code to watch
t =% €= - ) aBicenm.aths
p— X YouTube video.
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Exam Questions on Chapter 2

Qil.

The equation
(p- 1) +4x+(p-5) =0, where pis 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.
(@)

\ |2 (Total for question = 7 marks)
C\) no rea,i I‘OO\’S o) 'L‘ ac ¢ ©

Lrl - ‘fcgo-'\(()—f)\) < ©
|6 - Lf(voz -b'o 45) < ©

6 - 4p° +2up -20 <O

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

In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
(i) Solve the equation
132 ~ 18 =x

writing the answer as a surd in simplest form.

(ii) Solve the equation

A5 ()
x = 3T

(52 -V) (52 +0)

Lshen ov diuide o = 6+ 32 _ &+ 382
=P $2lhp = 4. & D, P J A WL s ba e
bu o neo choage 28]
pto- é‘o 11 >0 ) :
Yre mfgcsj,i%' £33 (21\30“2 ) 2‘3/1
[:\) {32~(:>|o +1 = ©
2(3ac -2) = -3
P = %'f Zvr?:‘ P = % - 2‘5\‘2‘/‘ S ¢
et of possible ualoes Eoc - ¢ = -3
- > ’é-
\ M° o ¢3+2R O p»3-202
N SRE P J p7a-d S boc = S
\ - =
\—/3-?55:\ A Sed notolyon = S
2

31297 29
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a\ ——l[(ccl—iwcﬂ -5

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

Q3. 3 Q4.
A { e -4} -0
4x-5-X=g-(x+p) _@c ”z\;l -1 f(x)=x"+(k+3)x+k
where p and q are integers. “|-(x - z\z _— where kis a real constant.
(a) Find the discriminant of f(x) in terms of k.
(a) Find the value of p and the value of q. g | p=- 2

(2)
e e =y
— N

(b) Show that the discriminant of f(x) can be expressed in the form (k +a)?+ b,

(& w
(b) Calculate the discriminant of 4x - 5 - x* ¢ - 4N C ) where a and b are integers to be found.

- 16 -20 =-§
_—

(c) On the axes on page 17, sketch the curve with equation y = 4x - 5 - x (c) Show that, for all values of k, the equation f(x) =0 has real roots.
showing clearly the coordinates of any points where the curve crosses the

coordinate axes.

{ f\h\iﬂw‘l' !
ne disc &) bi- 4. cw L 3)2 L) (Ley  (Total §marks)

no  resl oot

= Gy 6V 49 - Gle

= W42k 4 a
———
b) (W1ﬂz-l1

Cre1 ) 4y
(\, (Leat rools -0 ‘Ol‘ Go C >0

s (wn\z 4 7 70
o R

t € aloaas
me NS
0 5 X 5?0(\;9 ‘\_g)t\"\\OU )
€z, 7 I
! ;i clescun S PO s tiwe
O
-p_f,v:,i e o ©

(Total 8 marks)
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Q5.

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

Find the value of p.

b-lac= O
(3\031'&(‘)(\0\ =0
et - Gp = ©
r’(c“o'l‘l) = 0

a= Y
p=o o 773
=

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

1 A4 = {factors of 12}

7
B = (factors of 20}
Write down the
z 9
numbers in each

of these sets:
a ANB b (4UB)

2 Simplify these expressions. =
a V7% b 2\/45 z 3v3

1) 583
—

D) 2(38) + 3 (L)

a y=9-2 by=(x-27%+4
¢ y=(=-7)@2x+5)

a) 4= q-oct negskupe,f\

—
b) 6
! ¢ ~ ="
- 5 2§ Uy + )
(AoR) = &3, 9,1,1%Y : \2u2
A T—— et
= &
- e .
= §8 1287
P~ < oS
v & rac. >\C
3 Match the equations to the correct graph. Label 3\) ‘C} = (e-2) ¢+ 4
the points of intersection with the axes and the
coordinates of the turning point. o = O T~ (0, 83 -

& - (31&\ c - oc="F oc= S’
4 (3 -2¢) Y (O S
ac = sc=~3. b %:-%s
crosSses ok LATP
~ A _,D
(3,0 (-3,0) (0.%) (< <)
(q—? c‘,i)
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3A Simultaneous Equations

You can do this on your calculator — check every question on your calculator,

make sure you come at the beginning of the year with an A-Level standard

calculator.

Solve the simultaneous equations

Method 1

YJoc + o= ¥

: Elimination

3x+y=8
2x—3y=9

Method 2: Substitution
© =¥

25 - 3(% -3) = A

= 8—33(
Q

U 2oc -24 1 9oc = @
llac = 33.
. " N -26= 9
D - ~
e v [1x = 33
|f\VU C)
= 3
= ¥
%C’b\ .*6 Sobo InNy© C,\/
'_-l
G’f 5(1}4 b’- 'd
(% -0) t.—,«l
— |
3, -\
—_—

Checly on CBOO( colde l
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3B Linear and Quadratic

1.Solve the simultaneous equations:

(Dx+2y=3
(@ x2+3xy=10

@:7 o = 3“’23
(3»?&\7‘ f%(3’zb\6: i
; A 1
112014y +qb‘(’
Fa - 4B |

3 3

(20 41) (91t

gi™.

us - .- |
- 9

R
t

©

"

'®)
@

&

2. Solve the simultaneous equations: 3x? + y2 =21landy =x + 1

SLb@ ke @
B o (ocﬂ\’zz 2t

Bt 4t 1

Gocl ¢ 2 2@ = ©

-0
2t 4+ x-10©

(2oc +)(oe -2) = ©

:;(:1'6 oc = 2
/

Z

LShaen ‘-"’a
o = 3-2("/z
x = 4

{O
'—‘L\L/\ W= -\
J

2 = 3 - 2C -
o = §

Co 2k [G-4)
— —_—
©)

=) - =9 - -3
hen & > b %

= 2 a‘. 3

-S
(%, %) (2,3)
f {/-"—_
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3C Simultaneous Equations and Graphs

1a. On the same axes, draw the graphs of 2x +y = 3and y = x2 - 3x + 1

\ e

2x +e = ®

he

&g

L
S

/P-

ose cor cole

o fadole e‘b volued
«— RS
o %U

colrc

Crc'm

(2.62, 6) e (0.332,0)

1b. Use your graph to write down the solutions to the simultaneous equations
ce, =Y.

croSses «f

("'/SX

anch

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

intersected twice?
(O = 3-2=
R=25¢c =
© =

as oct - 3x 4 |

oxcl-3acd |

x?

-0C - &

v

o creke

‘%né« (00\"3'

Transition Task. Chapter 1 - Algebraic Expressions.
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2.a) On the same axes, draw the graphs of:

y=2x-2
M\ &/b&e code
-2 % lo crtohe
T lob) €3
o -2 N
e o

b) Prove algebraically that the lines never meet

Zx -2 =

2
o +gocy |

O=x® 420 73

bz‘ oo =

Use bi-4ac 70O
(8 ‘? -
/ D - ¢ Ci)('Z) for mufl»ipf?
q > O reatl  ooky
oo molhiple wol ook -

-¥

o) -4 €Y (3)

G -12

< ©

P

y=x*+4x+1

A\

& (=)
N 1
~ly i
=3 ~2
-2 -3
- -2

° @

{ ¢

Con
e \\ neeC
o e
ad k, I
&1:: \a\o o 2 O
3 Q. o° roo s -
ne recd rools
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Exam Style Question

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:

2
a)Findthevalueofk. ~ b -lac = ©

b) For this value of k, find the coordinates of this point of intersection

Sob &: 2oC +( in ko L‘Lxl + ZU + (1 -2) =0
el 4y 2022+ 4+ be=2 = ©
koct 4 oo 4 bt = O

Osine b -tot

CaY - § (L)) = o

[(:’Lfl'ﬁz = 0
ql—cl &l G
LL’L o L’
le = 2
‘/k' S ‘OOSFH'V*Q °~° lce=s
b\ ‘1& =2
2xt 4 qoc 42 =0 -y solbed abe *®
sct 4 25ct = ©
2
(oc + ) = ©
acz-l
C-v, -9
%: 2C-1) 4 | i

6:-( ) 39

e\.
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3D 3E Set Builder Notation

Recap from GCSE:

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

* If Aand 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.

* AU Bisthe union of A and B, giving a set which has the elements in A orin
B.

* (@ isthe empty set, i.e. the set with nothing in it.

* Sets can also be infinitely large. N is the set of natural numbers (all positive
integers), Z is the set of all integers (including negative numbers and 0) and R
is the set of all real numbers (including all possible decimals).

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

Quick Fire Examples

(1.23}n (345 = £ 3%
{123}U{345}= § ., 2, 3.4,5 %

{1,2}“{3,4} = ¢ -p oM pl\_\ ser
o
~~ Z meons i'\"UQQS e éo,°>3,—2'»l ,O/‘/Z/SQOGS
1.{2x:x €L} s
eAA et Y Me;&f& ‘
2 - 2 (& é oooz
£ eeoo - é-/ - i e ’ o, / ’ .
P Aedvcal nombes i 51,2, 3 aoeg

2.{2%:x €N}

i
3. {xy: x,y are prime}

W

S EL“G, Qa, to , 18, 2S co o §

40



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

Solving Inequalities

Linear inequalities

1 2x+1>5

Roc 7 G
x2

——
P

2. 3(x—=5125-2(x—-8)

Ic - 1S 7 & -20c ¢ (€

Soe 2 36

Combining Inequalities

When combining inequalities always draw a number line to help!

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

P
————O
¢ b T T
o L 2 = (¥ S < -
7z ¢ oc &3
41
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Quadratic Inequalities:

1.Solvex2 4+ 2x —15> 0 (oc +8)Cot =3) = ©

xcz -S oc = 3
St ao Yo non -
§ 2 sce-95 L 273
=% /3 G
ac
W 73
2.Solvex?+2x—15<0
-
2
goc e —9 f£oc £ 3§
S

oct¢Soc t & = ©

3.Solve x? + 5x > —4
toe. 4 wYloe AN =0
oc =-4 oc ==
§ s ¢
o oce~b O ooy -
e TS
4.Solvex? <9 o = =V
e 1%
>4

)
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3D 3E Division by x

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

BN v molbip S X oy e de
() Ccon [S) ‘ls 6
not oo \é} s '\ec\&)uy\u(‘ of pesihx
k4
o &e& oroon o Hus e MQ‘HP!B bd oc
4 a)
— 72
x

Transition Task. Chapter 1 - Algebraic Expressions.
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3F 3G Sketching Inequalities:

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.
L = Lo
R
X s 12+ Goc
oe -2

act-yoc ~12 =06 o

N (x -eY(x4+D:=0
C 2 SCC?DC'G) oc = 6 6,:\'Z~1LJ(Cv\)
xzb x=-2 a8
= = T
o = oc (25c - 6) <
(-2, W (6,36)
¢ 2 © > =7 -e{xzocacg’sg
w b)  (244oc > 2
/}.
\{ne e > (Zwmclrcx,li(‘
o 3 -2 ¢ oc ¢ &
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2. Shade the region that satisfies the inequalities:

2y +x <14
y=>x2-3x—4
d
23&3(‘: L ¢
= QO QQ:!L‘ =
e e
=0  u=F \\ N
O
\\
T.L‘
=1\ |
oct -3x=( \‘
i
- s Y oc 11y "L'\T\'**" pr

Need a recap of
the content in this
chapter? Use this
QR code to watch
a Bicen maths
YouTube video.
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Exam Style Questions
Ql.

Find the set of values of x for which

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

(b) 3x*+8x-3<0
a) €oc £ § 7 L-°C (Total 6 marks)

Toc 7+

. ¢

‘,( xS aoc 7 7 N
C

P
o

0 (2o - NG = © | 7[

‘ PR T
R T

o

e ? .2 L 9c &3
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(vi3)act 4+ bx+ (w-8) = ©

Q2. Q3.
Find the set of values of x for which The equation /\7
(a) 4x-3>7-x (k+3) x*+6x + k=5, where kis a constant,
(2) has two distinct real solutions for x.
(b) 2x*-5x-12<0 (a) Show that k satisfies
(4) K*-2k-24
(c) both4x-3>7-x and 2x*-5x-12<0 (4)
(1) (b) Hence find the set of possible values of k.
(Total 7 marks) 3)
5 1 O
) Soe v <) bl & . (Total 7 marks)
~ac

E;cbe7Z’g

éz_ < (e 43\('«"5\ 7 6

\J\) (ZDC"&)[DC-(‘\?O

26 - § L =20 -.13\,‘1 7 O
9(:'3/ Xz G %
2 26 ~Gle 4§ 4 60 7 ©
: Gt gk - a6 <O
g%s 'l\5<3c<‘-(g
L _ 2w ~24 ¢
IS
C\ bo tWh .
o=V b»« (L/L\G)(L‘L-fg) - ©
O =0
1 \ 1 "L:G [’L: —Q‘
- o Z G —_— —_—
4 ° - &
éS(‘bZL:X,C(_(:‘z G o« wo¢
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Q4.
Find the set of values of x for which

(a)3x-7>3-x

(b) x*-9x<36

(c)both3x-7>3-xand x*-9x<36

(Total 7 marks)

B\ B8 » Qoe -6 € o (9c -12)(oc 4y = ©
o s ol Y z - -2
2 e ‘3._49(<|2§ SRS e
L.,
O— —7
e
-
y S
"% % e 3
{
ol 2.8 < 57Z§
=
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