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s YEAR 10 — ALGEBRAIC MANIPULATION

\ What do I need to be able
| to do?
By the end of this unit you should be able to:

©  Substitute numbers into expressions
and formulae.

o Collect like terms correctly.

Replace the letter

a letter used to represent a number i

l

|

|

Expression: @ maths sentence with a minimum of one term |

Coefficient: the number in front of a letter I

Like terms:  terms with the same letters and the same powers |
Unlike terms: terms that are not like terms { 3 415 (o]

|

|

|

|

|

|

CHECKIT! /
Ifa = -2

Substitute:  replace a letter with a number

«  Simplify algebraic expressions. Simplify:  write an expression in the simplest form = 3(4)+5 * Replace the letter. Find 5a - 3
o Use the addition and subtraction Index: the small number written above a base (power) S12+5 * Use BIDMAS.

laws of indices. Expand: multiply out brackets |
©  Use the power of a power rule. Factorise:  write an expression as a product of factors = [17] * Negative numbers

o Expand a single bracket.
 Factorise into a single bracket

Common factor: a factor that is shared by all terms go inside brackets.

AF==

= =i = ———
2. Collecting Like Terms @ 3. Sunghfgngg Expressions [R) | 4. Addition & Subtmctmn Laws of Indu;es Q
| | o
5x+3 +2x -7 1 Multiplication
N o e B e =
* = a’xa® = a
~EEEEE BE e | 2% i () | o]
e T - B o).
£ % @_@ . and the letters, i a” PR s !
number 7 i . Division when multiplying.
2% OO0 SRR s [ suns. ||
T alhss (G e s | [ a * SUBTRACT powers | |
_ 2| * Mu\ﬁ':lg e i Cudlhg, |
... Ex[@=axa=a?| L0 lban |l !
alphabetical order. || |

e = == =
| 11 Common Mistakes A
! Take out the highest 1l E g
| Example ke o hmﬂ(':m_ ] X Forgetting brackets when substituting |
| [ 3\ _ 3x4 || negative numbers.
| (a ) =a I X Collecting unlike terms.
| = [ Remember Il X Adding indices when the bases are
: 1. Find the HCF. H different.
| Another example Remember 2. Divide each - i X :’:.ulﬁplying indices instead of adding
e term by the HCF. em.
| (.2\5 2x5 Don't forget the Il % R
x*)" = x = Nt S e Forgetting to multiply every term
! (<) sign in front of s 17 nide o brocet.
| B lmnd - I X Missing the highest common factor

Expand Factorise

} Remember -

r
0 Required step

| Th Rul I Maltiply Find the highest.
} lese Rules! ‘cn'ly:hmg y comng'ﬂs:‘hnm e Extend ste;
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meoosinos  YEAR 10 — EQUATIONS, INEQUALITIES AND FORMULAE ...

CHECK IT!
Choose x = 4
3 -4 <19
12.4c19
16 <19 v

X Forgetting to do the same
operation to both sides.

Getting the order of

3x+ 4 <19
-4 -4
3x < 15
43 43

x <5

y=36) -2

¢
— Make each Letter the subject.
CHECK IT!

Choose x = -6
-2(-6) > 10
12210 v

or dividing by @ negative.
Not. checking the solution.
Not. writing the subject on
its own.

= [ 5

R o s s e = A== ==F= =3
| What do I need to be able 11 Keywords 1] 1. Solve Equations @ |
H - |
g to do? H Equation: @ st shwing o expressions i 1
of this uni should be able to: ars e 574
1139 ehe and{GF this AL gou be 1] Inequality:  a statement showing two expressions [1fjSebve: 213474119 i" x2 +7 == 19 |
| o Solve linear equations. 1 are not equal g7 =19 b
| o Sl fractional equations. 1 Unknown: a value not yet known, usually I = |
| * Solve equations with unknowns on I o biygallatter " 7 CHECK IT! v/ ||
1 et ek ‘V | Solution: the value of the unknown that makes ; | = Remember! T |
5 i ! { =
{ o Stk raqualitias i ! . o ‘::""':" ‘P'“‘un i * Undo +7 by -7 to check: ;
e N nverse: opposite operation. " =
! e tha(m i Ul Coefficient:  the number in front of a letter. I x = 6 Ul Y i 2() !
|« Change the subject of known 1 Subject: the variable. (Letter) on its own. I 12+7 |
| formulae. 1 Il |
| o Change the subject of complex I I |
| _ formulae (extension) L, At J
r = === = —3 2
12 11 3. Solve Equations with Unknowns on Both Sides @ |
|
| Example 1 Solve X +5=9 ety } Example Solw x + 15 = 3x + 7 " Key symbols
I 3 | Left side Right side [1 | Symbol Meaning Number line
I B_> +3 | | I
! aecm v || :
e retus . [ \
| operations in reverse order. T { }
| goons |
| 4+5=9/|1 |
| ! aeccm v |
| Remember! | cots=amer|l
I * Undo -3 by+3 | |
| AT o re | | |
| | |
| 'l |
L A i
F g
| |
| I
| 1
| |
| !
| |
| |
| |
! |
| |
| |

P TR .
Inverse operations Tnequalities Change the subject
Ad e sbtract R Fip the sign i you Use inverse
ity e e =
maipy o aide | TR AL s ino the orignal.
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idonaipmnak YEAR 10 - QUADRATIC EXPRESSIONS AND EQUATIONS
| What do I need to be able l Keywords 1. Expand Double Brackets @
to do? quadratic  involving the second power of a Bl - o, o GEK
By the end of this unit you should be able to: | variable only, e.g. ax? + bx + c (x + 3)(x + 2) Expand and simplify.
© Expand double brackets. expand multiply out the brackets. x x? 2x T R o
* Factorise quadratic expressions factorise write as a product of factors. R 7 =x"+ 2x + 3x + (x+ )’(x =)
(positive only). factor a number or expression that Remember! Answer: x* 4+ 3% - 10 V/
© Factorise quadratic expressions multiplies with another to ¢ Each term inside the first == =
(including negatives). make a product. bracket multiplies every (3x - 2)(2x + 1)
© Use the difference of two squares. cocfficient  the number in front of a term TR, Answer: 6x* ~ x -2/
*  Solve quadratic equations equal to 0. with a variable. # Collect like terms.
© Solve quadratic equations by constant  a term with no variable. &
2“""‘““’"- ke solution a value that makes an equation \ (x+a)* = x*+ 2ax + ®
o Sketch quadratic graphs of the form =
e Sl trun o | e | -4 | = |R2NETEE eg (xo 4P = o bo 16

2. Factorise Quadratics (Positive Only) @

CHECK IT!

v

(3. Factorise Quadratic Expressions @

Example Factorise x* + 5x + 6
Step 1 Factors of 6 i)
{ Find two numbers that: | | Multiply
« Maltiply to give 6 Tand 6
| [+ Add to give s 2and3
tand 6 | debm7x

Step 2 Write as a product of factors.

| e

X Txs 12

Answer: (x + 3)(x - )V

Example 1 Factorise x* - x - 6

Step 1 Factors of —6

Find two numbers that: Multiply Add

b e aRe Tand -6 T (9-5 x

e “land 6 e6=5 x
2and3 2i3e1 v
Sand2 3e2-1 4

Step 2 Write as  product of factors.

X - x-6=(x-3)(x+2)

Example 2 Factorise 2x* + 7x + 3
Fist: 2x3=6 and 2+5=7

2x% + 7x + 3 = (2x + 1)(x + 3)

27 - x

Answer: (2x+ 3)(x - )V 4x? - 49
x? - 16

Remember! (2% - 7% Anower: (x+ 4)(x - 4) ¥

The signs outside the 13 . -4 SEy

brackets give the sign
of the middle term.

4. Difference of Two Squares (3

Example 1

-25

+

= 52

'

(x + 5)(x - 5)

CHECK IT!
Factorise:

v

Example 2

x

(2x + 7)(2x - 7)

Answer: (3x + 1)(3x - 11)

9 - 121

6. Solve Quadratic Equations by Factorisation @)

=
7. Quadratic Gre of the Form y = x* + a
. \

SR Example 1 Example 2 e Gereral shape | Effect of changing o Tt i
S x’oixAG:O 2x*-3x-5=0 e y i ‘i goxtea | % Theshape st the
x4 3)(x s 4) =0 x+ (x - 5) = . 5 Aois of | e
SRR (x+2x+3 =0 @xeD&x-5=-0 o -ae-1220 aymatry | ¢ The axis of syrmetry
= 4 ) 24120  x-5-0 | Awersix=6 -2 sger || i(o.st yert s always x = 0.

s |
r @ 3¢ ex-220 ! e CHECK IT!
T x| | St 2 | Whats the vertex
Arow 7Y © 0 ! 2 ofy=xi-5?
([ Aisage check your slions by subaituing back into the orignal equation. | | i©.-2 Answer: (0, -5) V'
i (e T ( Common Mistakes  4) ) A e ————————
Juops To solve ab = 0, || Check solutions Lommon Mistakes | (ChackiYolet Arswer ( Y
ke terme = X Forgeting to iy every tm (spanding wcuiors
e oty ||| EAO brockt || by btting ! [l el o St s st | Y Required step
equal to zero. back nto the X Choosing factars tha. multply but. dor't add to b. e G
your answer. . » Expand brackets to chack i
original equation. X Forgetting BOTH solutions after factorising. | @ Extension step
2x+3x=5x | a=0orb=0 X Joing po ight ines on E— et s _J
¥ e J vertex at x 0.




image4.png
www.boosttuition.co.uk

YEAR 10 — PERCENTAGES

KEYWORDS

What do I need to be able to do? @

the end of this unit you should be able to: parcsiiage
Y
@ Find a percentage of an amount. il
@ Increase or decrease an amount by a percentage o
© Apply repeated percentage change. R ipHlen:
@ Express one number as a fraction or iAereae:
percentage of another. bcrease

© Express a change as a percentage.
O Find the original value after a percentage change.

original value

)

a number or ratio expressed as @
number out of 100.
@ number with a whole and

1. Percentage of an Amount @

Method 1 - Using percentages we know
100%

fractional part, eg. 0.35
a rumber we multiply by to
increase or decrease a value
make a value larger.

make  value smaller

the starting or initial value
(100%)

REMEMBER!
F100% = the whle amunt.
e SO% = half of the whole
*10% = one tenth of the

CHECK IT!

Find the following
) 25% of £72
b) 12% of 350
) 7.5% of £240

BOOST TUITION

v

Example Find 35% of £60

Remember!

115 x 120 = £138 0.82 x 120 = £98.40

Coleulator method: 100 x 1.10° = £133.10

Percentage: 0.75 = 75%

@ Calculate simple interest. interest ity poid Sheamadifee by Method 2 - Using @ maltiplier o Write the percentage as o
; several yonts. o
© Coleulate compourd interest (extension) bt e, | 35% =035 0.35 x £60 = £21 decimal (+100).
© Choose the most appropriate method original amount each year. * « Multiply by the amount.
to solve percentage problems. compound interest  interest s calculated on the Answer: £21
new amount each year.
r "
2. Percentage Increase and Decrease @ 3. ted Per e Change @ 4. Express One Number as a Fraction
Tncrease by p% Decrease by ph Each change is on the NEW amount. ek v/ o "'“"‘“9' of Another
ey % (1| | | Bmele Tmose £100 by 10% ok yor 3 o = Erangle Bprss 18 s o racin and GEKIT
@ c@ @ @B der by ey o3 e 15 o fotion
Example  Increase £120 by 15% Example Decrease £120 by 18% 110 110 110 | o ;;;f“’ Fraction: 9 = G and percentage of 20.
((£100)—» (‘€110 ]—> ((e121 ]—> [£133.0 |» 3 I ExpresibZlos octisn
15 P o p
Matgr =1+ 15 < 115 Mitgr = 1~ 4 = 0.2 Desinal: 3 = 0.75 b

[ Increase = postive percentage  Decrease = negative percentage

Answer: £50

Answer: £138 Answer: £98.40
e Don't add the ) | 10% then 10% is NOT 20%. Answer % or 75%
Tnerase:100% + g% mltiplir = 1+ 55 percentages! Tt is 110 x 110 = 121 (2% increae everal)
Decrease:  100% - p — maltiplier = 1 = 765
sExﬁ Change as a_Percentag . Find the Original Value after o Per e 7. Simple Interest
e CHECK IT! v/ e CHECK IT! &/ )
el zwl. After a 108% increase, the value is £54. =y Tnterest s calculated on the original amount each year. CHECK IT! v/
3 The population Find the original. value. a rease, e
ke ‘*‘ o l( "t |+ (%80 | s o g the vl i £150, e £50 s et fo 3 g o 54 s Ll i
WU || O - s | i gt ||| e i |t et R
Eranple The price of  jackeh hanges fom £30 o £92. - S o = £500.00
Clnge = £92 - 530 = £12 r = — — LT W L) At
Rercentage change = 12 + 80 x 100% = 15% persentage Spl 1% = £54% + £0.50 2 £25.00 £550.00 M~
[ Stp2  100% = £0.50 x 100 = 3 £25.00 £575.00 =

each year,

(8. Compound Interest (Extension) @
Interest is caleulated on the NEW amount each eur.

(£50000) - x105) (es25.00 ) r105) [s5st.25] 205 )
Year 1 Year 2

Mltlr mathed: 500 » 1.05° = ES78.81 (o b vt pemg)

E5F

cHeEk I/
£600 is inested
at 3% compound

nterest for
2 yoars.
Find the total

amount.

Year 0

9. Choose the Best Method @
Use the most fficint methad fr the umbers goen.

Common Mistakes A\

Purcnt means "ot of 100",

X Using 0.2 insteed o 0,02 fr 23
100% = the whel amaunt

Fogetng to add bt the hane st
¥ b e To find o percentage

X Using the s volu iend f the it vlue fr | | e« mlipir (4100 then )

change

Increase: malt 1+
X Adding prcentage changesintend of wsingmligr gl

[T e =,
ko) |_I0% f e amt | Dvi by 10| 0%t 30+ 30
e i) 5% ot | ot 10| 0+ 10 s
ok 80 ) 250 ¢ e st | Dby 4| 200290 R
calultor f ) | Any prrcentage | Use mltipler | 37 of 420 = 0.37 x 420
E Tncrense/decrense | Use maltipler [Incese 420 by 125 = 112 5 420

X Canuing single trst vith composnd et
X Tining 135% = 1.35% (& hould be 135

P

R chk g anser
makes sense. e

Remember These Rules! e

of an amount,

iyl
%

Decrease: mliply by 1 - &5

rO Required step
.| @ Extension step

)

Uit o calulator
sensbly and check

sour answer!
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YEAR 10 - RATIO AND SCALE

What do I need to be able to do? @ Keywords @ 7 1. Equivalent Ratios @ &
- CHECK IT!
By the end. of this unit you should be able to: ratio :wmmbfmﬁm PARTS, not the Make equis (multiply) Make equivalent.ratios (divide) RN
@ Find equivalent ratios and. simplify ratios. Aphi !xu o whole. - ““"hB e
@ Share an amount in a given ratio Sl "‘"““w""’ﬁ x2 2:3 | > | 4:6 12:18 | = | 6:9 igalan
when. the whole is given. 1 bk, = e B Simplty 24 : 36,
© Share an amount. in @ given ratio Rad¥ara [ 8 oA o W g x3 | 2:3 | [6:9 12:18| > | 4:6 ©) Express 2:5 in the
when. a part or the difference is given. S g, e ‘ form 1:mand n: 1
@ Link ratios and fractions. Bial x4 2:3 | — [NAEE 12:18 | — | 2:3
© Combine a set of ratios (Extension) i s g Remember!
@ Share in a ratio using algebra (Extension) e s x10 [ 2:3 | > [20:30 +12 [12:18] > [1:15 Find. the HIGHEST
@ Sobve problems involving ratio e N common. factor (HCF)
and scale. real. object to o draving to simplify a ratio.
L
=
2. Share in a Ratio (Whole Given) @ 3. Share in a Ratio (Part or Difference Given) @ 4. Link Ratios and Fractions @
Example  Share £64 in the ratio 3 : 5. Example Share £18 in the ratio 5 : 3. Example The ratio of boys to girls in a class is 2: 3. CHECK IT! v/
Step1  Draw a bar model and find Step 2 Find the value of one part. The difference between the amounts is £18. Write as fractions of the whole. A = W
the total. number of parts £6h + 8 = £8 Step 1 Draw two bar models. Total parts: 2 +3 =5 of Rour and 1 cup of
3[parts Sipare As e (B il Boys (2 parts) Girls (3 parts) ouger.
Step 3 Find each share. L Difference Wiite cach as a fraction
3 parts: 3 x £8 = £24 B (3 parts) SIELR L~ A T of the total.
[ N S = e e
Nl 5parts 5 x £8 = £40 5 parts (the whole) ol ——
P Step2  Find the value of one part. Step 3 Find each share.
CHECK IT! v/ Remember! Si-13) 2R2 pasts ANS fEINGHERS Boys: Girls:
Share £90 in the ratio 2 : 7. N per e, £18 +2 = £9 B: 3 x £9 = £27 2 parts out of 5 3 parts out of 5 R 3
2 parts 7 parts Remember!
e s CHECK IT!  Share £26 inthe reio 72 [ Remembert 2 3
‘ P"'ONEM The difference between the amounts is £24. Y‘:““"""‘““ S 5 r:‘m
Answer: £20 and £70 i Anowar: A = £21 B-t6 el okl parts
5. Combine a Set of Ratios @ Share in a Ratio (Algebraically) @ [ 7. Ratios and Scales @
Example  Red < Blus = 2:3  Blus : Yellow = 6:1 Euanple  Shars 30 n the et x 1y = 2:3. Example A map uses . scle of 1: 50 000. KT
1 Make the common part (Blue) the same. " g On. the map, two towns are 6 cm apart. | A map scale is
step part Step 1 Draw o bar model. Stop 2 o the vl o e part. O s e Al =
L1 x2 e : Wha S : Wl 2 parts. 3 parts. 30+5 = 6 Stpd Wit the seala A o
2:3| —> [(4:6 | —>| 6:1 tep. lake is 8.4 em on
I 5y Pt e, 1 cm on map = 50000 cm in real ife | the map.
Step 2 Combine the ratios. —_— x = 2x6 =12 Step 2 TW‘!;::DMP:::;:O W“W::Ml
((Red : Blue : Yelow = 4 : 6:1 ] YR y=3x6-18 - = = ®
i1 Step 3 Cort to suitable. it .
([ Remenbert » gty s o b, ot ot comnen port | ([ Rmambec 4 e it ot o i ot by i || 300000 cm - 3000 m = 3 km
Common. Mistakes ) Remember These Rules! ¥ CHECK IT! Mini Test Caleulator Tips
X Only multiplying or dividing one part of  ratio. % Multiply or divide BOTH parts by the same number. © simpitfy 36 : 54, © Combine A:B=2:3andB:Cn:1 || # Use the + buiton to share an ameunt in  rato
X Forgettng o odd the rotio parts st Ay implty . ot to i simplst. form. OV seciarle. i 30 G AiBIC * P % b fnd . goun part of mbole.
% Miing up “par” and "diffrmce” quastions. # Add the parte st when sharing  whole A e © Share 45 tn tha rotio x19 = 253, Erample: 300 x 25% = 75
X Witing rotios as fractions (e9. 2:3 = §-.). * Rtio compares parts, frction compares part t whole i = @ A map scale s 1 : 100 000, * Use x to multiply by o scole facor
% Nt uaing th sama. it tn scla. qmtions. ¢ Motch the conman.part befos combining ratis. © Wnte 317 o fains o th whde A roud 8 45 om on e map Example 6 50 000 = 300 000
X Combining ratins without matching tha comman part. | [ % Convert to the same units when using scals. What is the actual. distance in km? # Use () to find one part when sharing
o whole amount.
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= e —
e o ;E”fnsf;m 2 [F ooy, T« el ol . e R L e it e B A common misTakes
= A fraction i v -
alljyuttajiudlepatioar | of amounts and solve problems in real-life contexts. TN
e : | fraction instead of the fraction
whole or a quantity. ) o 2
=== - — (1) FRACTION OF AN AMOUNT (2] INCREASE O DECREASE AN AMOUNT BY A FRACTION  (3) USE A FRACTION TO FIND THE WHOLE e

Eo. Naeremmionpd
1AV OCABULARY] To find & of an amount, dvide by b TP W P T — o

3 Incorrect: £80 +

A number that shows then multiply by a. subtract it. mutiply by b. :
fraction parts of a whole or 5 = Correct: 1 of £80 = £20.
i xample Increase Decrease Example 4
quantity. Exapel — L e 5 L) £80 + £20 = £100
The top numbe Find 3 of 250 . i nereass [EB0ltvie: Decrease 60 kg by 5. 2 of o number is 24.
numerator It tells you how many 250 ml 1 hrEamst 34 s /el What i the number? X Only finding a unit fraction and
ol arts Sot taley 1. 250 5 =50 ————|| 7 ofEs0=£20 5. 200r=30 Bar model: ot considering the numerator.
(value of 1 part] 60 - 36 = 24 k 1244328 (1par)
|| 00 T @00 cro . “ e B
e It tells you how many 2. 50 x 3 = 150 [ £100 (increase) | 24 kg (decrease) 2.8x5=40 (5parts) ——A———\ . =
lenominator —_— J Correct: 12 x 2 = 24
equal parts the whole (3 parts) e A = =
is divided into. 3 Bar model (decrease by 3) The number is 40. | X¢TFigatiihayto theia;comenon
& f = of the whole o) e lenominator when adding or
A fraction where the % of 250 ml = 150 ml 5 74 ok o .‘ i sl
unit fraction  numerator is 1 ! Ty T T subtracting fractions.
= el whole =
(e 3) il- 04, P Rl 2 X When dividing fractions,
Fractions that have e 2 decrease 36 ko) ot fipping the second
equivalent | the same value but fraction.
fractions different numerators EQUIVALENT FRACTIONS AND MIXED NUMBERS ADD AND SUBTRACT FRACTIONS 6 MULTIPLY FRACTIONS \ — —
d d inatc e 5 |
- i z 2 Same denominator ( \
Equivalent fractions Mixed numbers . 2 e | | Mgty the mmerstors. ° CHECK IT!
A whole number and Multiply or divide the Convert between 2 2 = =) Multiply the denominators. 3
e G s, fumerator and denominator mixed numbers and 72 g Z Example s Flodrgelgaa0:
together (e.g. 21). g improper fractions. - o & 4 3 3 2x3 6 2 Increase 90 by 2
3 by 5 5 B % i = - 2 by §
5 3 X0 T s T s s ‘i 4
A fraction where the e ol S| B S o Fony il 3§ of o number is 30.
improper numerator is greater = ek e = i I | . &l sl pifying Find the number.
fraction than or equal to the - T i iR e L T | 4 Write 3 as an equivlent
denominator. x2 x2  =x2 ETRR T 2 2 3 A 2 2 fraction with a denominator
B S WL, W Area model of 6.
s =i ———————— e Fraction strips 5 3 ®oans ns. = Sas | 2 3
e il ST . . 20 w3 sov 2 | [FER 2t 0
GCSE EXAM TIP EN o 3 Adaition on a rumber e 2 2,3.8.2 &
| i o ! 3 Gl - s
oot} R i i
i . —_— Th 2 WA
Is the question asking for a fraction 4 |‘L i = F + ) 3 & 3
1 1 :
of an amount, an increase/decreaze, & | & £l 3 It: % s 8 A cake costs £18. It is reduced
v v
CE0iE® (@ DIVIDE FRACTIONS SOLVE PROBLEMS WITH FRACTIONS Fraction wall P SRRttt
| Multiply by the reciprocal. Exomple 1 Example 2 : saleypricai
{ = 3 A recipe uses £ of a tin of tomatoss (400 ), A TV it reduced by § in o sole
I ! 3 o Sifie i The orginl price f £450.
=Lk = ST Whot is the sale price?
20400+ (400 +5) 2805 2% 10 gumese- 4 of 450 = 50 L J
s o Soleprice = 450 - 90 =
CAN; YOU | REMEMBER? KEY CONNECTIONS REAL LIFE LINKS REVISION CHECKLIST NEGTeS TERS 1
’ From Algebroic Maripulation: o promond¥ltia o parcantapea  Cooking and boking o foc g frocton of i emeurt_ @ et oy o
What is the differance betwean @ ol represant parts of o whole. * Discounts and soles e O ey e et
term and a coefficient? + Ratio problems involve fractions. * Time and timetables ] 1 can solve problems with fractions o





