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1 Expanding Double Brackets
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Worked Example

Your Turn

Expand and simplify:
a) x+3)(x—4)
b) (2x +3)(3x —4)

Expand and simplify:
a) (x+3)(x—7)
b) 2x+3)(3x—7)

Dr Frost 299a, 299b, 299c, 299d, 299f, 299g, 299h and 299i

Page 7




Worked Example

Your Turn

Expand and simplify:

Expand and simplify:

a)  (x—3)* a) (x—=7)?
b)  (2x —3)? b)  (3x—7)?
Dr Frost 299e
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Fill in the Gaps

0y —ag —za

9e + [eT + ,/
v—S—Jv+J
(z+2106+ )
9 —DZ+DE—,D
(€-D6—(c—12
@—-a+y)
02 — 9% — 95+ ;9
6+19— ;2 6+ 1€ —1€— ;2
(8+29)L+(8+9)2
9-pv)z-(0O-pr)p
F-w(Ee+uw
T+9E-9
(z-06+ (-4 | (2-H(6+4)
0Z+X6+ X | 0Z+XS+ Xy + X | F+X)S+F+2)x | (F+x)(5+x)
uoissa.adx3y uoissa.adx3y s1ayoe.g s19)oelg
payduis payldwisun 9|buis om] ojul yds 3|qnog
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Fill in the Gaps

x | (e-01+%)
T+ x X
6+
x | (6+x)F—x)
T— x X
G1— | Xe—| €—
x | (€=x(5+x)
S+ x X
¢+
x | (Z+x(09+x)
9+ x X
8¢+ | Xv+ | ¥+
XL+ | X | x | B+ +X)
L+ X X
9+ | X¢+ | €+
9+ XE+XT+ X | X+ | X | x| (€+X0)(T+X)
¢+ X X
_uw__%e.__mn_"_xm_ w04 papuedx3 pLI9 w04 s)ayoe.lg

payiduis

aiqnoq

Page 11



Fill in the Gaps

Ve +XTT + X
X
12 —Xg — XL+ X
X
0€ + X9 +XG + ;X
X
g—
x | (8—x)(5—%x)
G— | x X
/—
x | (L=00-x)
- | x X
¥+ | X9— | 9—
xXy— x | (9-%)(F—x)
y— | x | X
¢+
x | (Z+x0(e-%)
S— | X X
—— w.io4 s)9yjoelg
papuedx3y w104 papuedxy p1io
payduns =ltete
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Fill in the Gaps

(6§ —2)(T +x¢)

T+ xg X
€— | X9— | €—
x | (=00 +x27)
T+ xXZ X
(€ +x)(€ + x¥)
X
T+
x | (0+x)(Q+x2)
L+ b4 X
9+ | xZ+ | Z+
X6+ | x€ | x¢ | (Z+xe)(€+x)
e+ X X
S+ | x0T+ | S+
SH+XOT+X+,x7 | X+ | Xz | x| (S+X)([T+x7)
I+ | xz | X
_uwﬁu:.”__MM__xm_ wio4 papuedx3y pLo w04

paylduis

s1apeag ajqnoq
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Fill in the Gaps

XG—

€ (X5 =€)
XG—| € X
1+
XZ (1 +x2)

1+ | xZ X
I—

X9 | xz | (0 —x)(T +x¢)
T+ | x¢ X

(8 —x)(1 —x¢)
X
9+ —

x | (Z-0(—-x7)
€= | XC X

(§+2)(1 — x9)
X
e+

x | (e+x)(g—x27)
S— | XC X

w04 non
papuedx3y | w.do4 papuedx3y pILID

payidwis

si1a)yoeag ajqnoa
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Fill in the Gaps

(pz —28)(F + gqv)

X
(£ =)L+ ;%)
X
(p —2)(q + 1)
X
S+
A (s +Ox—¢)
— S X
A7+
+ ,X¢ /XE X (L7 + x)(£ — x¢)
A— | xg X
q+
+qvz + vz |qvz+| vz | vZ | (@+ (g + D)
q+ D X
uw__w_...__mnu__xm_ w04 pIID mu“”.%m"_._m
peyiduns papuedx3 s1qnoq
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Worked Example

Your Turn

Expand and simplify:

(4x75 = 3)(2x> = 3)

Expand and simplify:
Ot =70+ 1)

Dr Frost 299m
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Worked Example

Your Turn

Expand and simplify:

a) (8x?%—7x)(4x?*+9x —5)
b) (8x%—9x + 4)(6x? + 5x)

Expand and simplify:

a) (9y*—-7y)(5y*+4y +5)
b) (5y*—6y+7)(5y*+8y)

Dr Frost 299j and 299k
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Fill in the Gaps

Double Brackets . Simplified
Form Grid Expanded Form Expanded Form
X | x%2 | +2x | +3
x(x% + 2x + 3) x3 +2x% + 3x x3 +2x% + 3x
x | x3 | +2x%| +3x
X | x%2 | —x | +4
2x(x? —x +4)
2x | 2x3
X | x%2 | +3x | +2
(x+1Dx*+3x+2) | x | x3 |[+3x%| +2x | x3+3x*+2x+x%+
+1 | +x?
X | x%2 | +4x | -3
(x+2)(x>+4x—-3) | x | x3 |+4x?| —3x
+2 —6
X | x2 | —x | 45
(x—4)(x> —x+5) x
—4 | —4x? | +4x
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Fill in the Gaps

X | 2x% | 4x | —1
(x+52x*2+x—-1) | x

+5

X | 3x% | +2x | —1
(x—3)Bx*+2x—-1) | «x

-3

X
(2x + 1)(x? — 5x + 2)

X
(3x — 2)(6 — 3x — x?)

X
(7 — 2x)(6 — x — 3x?)

Page 24




Worked Example

Your Turn

Expand and simplify:

a)  4x(2x —5)(3x + 3)

b) 5y(3y—2)?

Expand and simplify:

b) 3x(2x —6)?

a) 3y(2y—3)(2y—6)

Dr Frost 299I
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Worked Example

Your Turn

Expand and simplify:
Bx—-6)3x+1)—

4x(x + 1)

Expand and simplify:

2x—-2)(x—4)—-3(x+2)

Dr Frost 299n and 2990

Page 28




Worked Example

Your Turn

Expand and simplify:

(x +5)(2x — 1) — (2x + 3)?

Expand and simplify:

(2x +5)2 — (3x —4)(3x + 6)

Dr Frost 299p and 299q

Page 29




Worked Example

Your Turn

Expand and simplify:

(2x +3)2 — (2x — 1)?

Expand and simplify:
(3x —1)? — (2x — 3)?

Dr Frost 299r
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Worked Example

Your Turn

Expand and simplify:

(5-3)

Expand and simplify:

2-3)

Dr Frost 299s
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Extra Notes
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2 Factorising by Grouping
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Worked Example

Your Turn

Factorise:

a) 3x(x+1)—-5x+1)
b) 3x(x +1)2=5(x+1)

Factorise:

a) S5x(x+1)—3(x+1)
b) S5x(x +1)2=3(x +1)

Dr Frost 365a
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Worked Example

Your Turn

Factorise:

a) 2(x +8)2 —6(x + 8)
b) 2(x + 8) — 6(x + 8)2

Factorise:

a) 8(x +2) —4(x + 2)?
b)  8(x+2)*>—4(x+2)

Dr Frost 365c¢
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Worked Example

Your Turn

Factorise:

a) (a—9)(a—4)—-2(a—4)
b) (x=7D*+ (x+3)(x—-7)3

Factorise:

a) (x—8)x—-1)—-5kx—-1)
b) -3+ -8)-3)*

Dr Frost 365b and 365d
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Worked Example Your Turn

Factorise 35xa — 20x + 21a — 12 Factorise 10px — 35p + 16x — 56

Dr Frost 365f
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Worked Example

Your Turn

Factorise:

a) 2x?2+2x—3x-3
b) 2x?+2x+3x+3

Factorise:
a) 2x%2—-2x-3x+3
b) 2x%2-—2x+3x-—3

Page 42




Worked Example Your Turn
By grouping together pairs of terms, fully factorise: By grouping together pairs of terms, fully factorise:
6a® — 36a% + 12a — 72 6x> — 18x2 + 15x — 45
Dr Frost 365j
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Worked Example Your Turn
By considering groups of terms, factorise fully: By considering groups of terms, factorise fully:
5x?> —9x — 2 — 4xy + 8y 2a®* —9a — 5+ 6ab + 3b
Dr Frost 365q
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Extra Notes
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3 Factorising Quadratics

Page 46




Sum and Product

Sum is Positive

Sum is Negative

N _X__ =14 _x__=14
Product is Positive 4 =9 4+ =9
. . X ___=-14 _ X = —14
Product is Negative n _ n — _g

Sum is Positive

Sum is Negative

Product is Positive

Positive and Positive

Negative and Negative

Product is Negative

Positive and Negative
where the size of the

positive is greater than
the size of the negative

Positive and Negative
where the size of the
negative is greater
than the size of the
positive
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Worked Example

Your Turn

Page 50




Fill in the Gaps

Q Integer 1 Integer 2 Sum Product
1 5 7

2 -5 7

3 -2 =35
4 -5 —12

5 8 15
6 -3 -15
7 3 -15
8 -3 -5

9 10 24
10 -4 6

11 -2 —24
12 -6 -10 24

Page 51




Quadratics

Every quadratic expression can be written in the form

So far, we have factorised monic quadratics, where a = 1.

ax® + bx + ¢ Now we will learn to factorise non-monic quadratics, where a # 1.
a is the coefficient of x?2 ¢ is the coefficient of x°
(or the constant term)
xz_x_l‘ x2 + 8x 3x2+6x+7
b is the coefficient of x ) 3x2 —6x+7
(or x1) X +9x—1‘ -
22
x2+x+12‘—2 16 —x
- : x"—121 7x% —7x +1
Quadratic Not quadratic
expressions in x expressions
x*+4x+3
Iy 47y 13 X' +3x°+6x+7
2
4x* =35
%43y 3x> +6x7 +7
—5x° —x
7_ 52 7+£+5x2 X2 —6x>+9
2

Page 53




Worked Example

Your Turn

Factorise:
3x%+10x + 8

Factorise:
3x%2 —10x + 8

Dr Frost 364a and 364b
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Worked Example

Your Turn

Factorise:
3x2+2x—8

Factorise:
3x%2 —2x —8

Dr Frost 364c and 364d
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Fill in the Gaps

. X to give ac Split the middle - Factorised
Quadratic |aXc L i term Group and Factorise Quadratic
2x2+7x+6 | 12 +4,+3 2x2+4x+3x+6 2x(x+2)+3(x+2) | 2x+3)(x+2)

3x24+19x+ 6| 18 +18,+1 3x24+18x+x+ 6 3x(x +6) + 1(x + 6)

8x?>+6x—9 | =72 +12,—6

5x%2 4+ 12x — 9

9x? —9x — 10

6x>+x—5

8x2—18x+7 2x(4x —7) — 1(4x — 7)

4x% —12x+5

+15,+2 6x% 4+ 15x + 2x + 5

4x(3x —2) +503x - 2)

(5x —4)2x + 1)
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Worked Example

Your Turn

Finish factorising:

a) (x+2)(10x + 50)
b) (4x + 2)(10x + 50)

Finish factorising:
a) (x+2)(Gx+15)
b) (4x + 2)(5x + 15)

Page 60




Worked Example

Your Turn

Factorise:
6x2% + 20x + 16

Factorise:
6x% —4x — 16

Dr Frost 364e

Page 61




Worked Example

Your Turn

Factorise:
x% 4+ 20x + 96

Factorise:
x% —4x — 96

Dr Frost 362a, 362b, 362c and 362d
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Fill in the Gaps

T+

v — X6l — X

9—X—,X

T+

6+ X9 — X

6 — X8 — X

1C — XY — X

8T + XTT + X

8T — XE + X

S+

0T — XE + X

8T + XTT — X

0T + XL — X

/4%

Y+ XPT + X

12+

12+ X0T + X

S+

S+

9+

S+ X9+ ;X

e+

9+

S+

9+ X5+ X

(€+x)(5+x)

e+ S+

ST+

8+

ST+ X8+ X

uoissa.adx3
pasiiojoey

sanjeA jJo Jied

3onpo.ad

wns

uoissa.adx3
onesJpend
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Fill in the Gaps

6— | X6—
zX 6— X8 — X
X
01—
XG+ | X 0T —X¢ + ;X
X
Cl— | XC—
zX T — Xy + %
X
ST+
XE—| X ST + X8 — X
X
CLHXE+XY + X | CT+ XL+ X
X
L+ | XE+
X6+ | X LT+ XE+ X6+ X | LT+ XCT + X
X
0¢+ | Xp+ | ¥+
F+2(S+%) | |XG+| X | X || 02+ XP+ XS+ X | 02+ X6+ X
o+ X X
uoissaadx3 uoissa.idxy uoissaadx3
PMD
pasiioloed papuedx3 oneJpend
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Fill in the Gaps

v — X6l — X

0€ — XL+ X

8+ X9 — X

NH|R|NR

8T — XL + X

VC+XTT — X

12+ X01 + X

uoissaidxgy
pasii0loed

PMD

uoissaidxgy
papuedx3

uoissa.ldx3y
onelpend
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Fill in the Gaps

©H+R®|NR

0C + XTT — X
9+ XL — X
T =Xy + X
GE—XT + X
2T + XL — X CT +XE—Xp — ;X
0 + XET + ,x
6+ X0T + X
8 + X9 + ,x 8+ X7+ X+ ,X
87 + XTT + ,X 8Z+ XL+ Xp + X
9E — XG + ,X (¥ —x)
8 + X9 — X -
ST —XT+ X (§+)
8T + XL + ;X 2+
G—X+XG— X (T +%)
12+ XL+ XE + ;X (€ +x)
(z—x) (€ -2
(§—x) ¥+ %)
(9 +x) (€—x)
0T + XL + ;% 0T + XS + X7 + X (5+x) (2 +x)

w04 payldwis

wJio4 papuedx3y

1edq e

19deld ST

Page 69



Worked Example Your Turn
Show that (x + 5)? + (x + 8)? — (x + 11)? can be expressed | Show that (x + 7)% + (x + 8)%2 — (x + 9)? can be expressed
in the form (x + a)(x + b) where a and b are constants to be | inthe form (x + a)(x + b) where a and b are constants to be
foundanda <b foundanda <b
Dr Frost 362e
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Worked Example Your Turn
Factorise: Factorise:
—x% —11x— 28 —x24+5x—6
Dr Frost 364g
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Worked Example Your Turn
Factorise: Factorise:
—6x% —19x + 7 —12x%> +11x -2
Dr Frost 364h

Page 74




Worked Example Your Turn
Factorise: Factorise:
6x2+41x+30— (x +6)(x +7) 6x%+22x+ 12— (x +3)(x + 5)
Dr Frost 365e

Page 75




Worked Example

Your Turn

Factorise:
6x% — 23xy + 20y?

Factorise:
5x2 — 17xy + 6y?

Dr Frost 365h
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Extra Notes
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4 Difference of Two Squares
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Worked Example

Factorise:

a) x2-9
b) 9—x2

c) x2-—09y°

d) 16x2%—9y®

Your Turn
Factorise:
a) x%2-25
b) 25— x?
c) x?-—25y*

d) 16x% — 25y*

Dr Frost 363a, 363b and 363c

Page 81




Worked Example Your Turn
Factorise: Factorise:
a) 2x2-8 a) 2x2—50
b) 2x?%—8y° b) 2x?%—50y*
Dr Frost 363d

Page 84




Worked Example

Your Turn

Factorise:
a) 16x2%y —9yz?

b) 2x2%y3 — 8y3z2

Factorise:
a) 16xy? — 25xz?
b) 2x*y? — 50x*z?

Dr Frost 363e and 363f
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Worked Example

Your Turn

Work out 512 — 492

Work out 532 — 47?2

Dr Frost 363g
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Worked Example

Your Turn

Factorise:
x2—y2—Tx+7y

Factorise:
x% —y? —6x — 6y

Dr Frost 365g
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Worked Example

Your Turn

Factorise fully:
81x* — 16

Factorise fully:
16x* —1

Dr Frost 365
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Worked Example Your Turn

Factorise fully: Factorise fully:
a) (11x —8)% — (4x — 7)? a) (9x —7)% — (7x + 4)?
b) (8x —5y)? — (x + 3y)? b) (7x +9y)? — (4x — y)?

Dr Frost 365m and 365n
Page 89




Flowchart

Can you identify a highest common factor? (> 1)

7 N

Yes No
Factorise using a single bracket / Is it the difference of two squares?
Yes l
No
Return to step 1 for the expression
inside the bracket
Factorise into double brackets using sa=1?
a2-b?=(a+b)a-Db) E \
Yes No
Attempt to factorise into double brackets Attempt to factorise into double
using the sum and product brackets by grouping
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Worked Example

Your Turn

Factorise:
a) 2x3—14x*+
b) 54a3 — 24ab?

24x

Factorise:
a) 2x3+4x%—70x
b) 32a®—98ab?

Dr Frost 365i

Page 94




Extra Notes
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5 Basic Functions
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Worked Example

Your Turn

Below is a function machine.

x — -3

—b|><5

—> (x)

Find an expression for f(x)

Below is a function machine.

x4D|+1

]

—»/(x)

Find an expression for h(x)

Dr Frost 432c
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Fill in the Gaps

o=/ | [@F] —~< | < ||
c+i=oon | @] et || < | H=
a-or=w/ [@F] < | <o ||=
L—xz= )6 | [@F Tm T@ =
g+re=00) | [0F] | (ot | —Cex||A=

e | e || GO e | G
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Fill in the Gaps

Input Function Machine output Function
[ [~ [~ | @] | w2
5 [ - B =

b | e >~ v @] fwm=wEe
T e [ | [ D= | 58 | s
T D o | O ey
= -~ [ 90 =5

Page 102




Worked Example

Your Turn

If f(x) = 3x + 4, evaluate:

a)
b)

f(2)
f(=4)

a)
b)

g(5)
g(=2)

If g(x) = —3x + 7, evaluate:

Page 104




Worked Example

Your Turn

If f(x) = 2x% + 3x, evaluate:

If g(x) = 3x? — 4x, evaluate:

a) f4) a)  g()
b)  f(=2) b)  g(-2)
Dr Frost 432a
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Fill in the Gaps

Ao eRERA A

putd
=S

putd
=S

(2)4 puid
X
6+ T xS

auvnbs

(eM S pud
X = (0]

-+

(S—)y puid
£+ x) =)y

(=) S puid
(z+x)g=()J

(524 puld
I+ w =@/

(¥)f puid
S+ xp=(x)f

(11)6 pui4

(4
= (xX)b
€+ x *)

aupnbs

(¥) 4 puid
Q- NR = ARV.\

-+

(¢—-) S puid
c+xp=(x)J

pEH0NNNEANEE

(S) 4 puid
I—xz=(x)Jf

aindino

aujyoep uondung

andug

uonsand
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Fill in the Gaps

Question Input Function Machine Output
fx)=(2x+1)7 . square
Find f(4) > ' > ' 1 > '
2x —5
Find g(6.25)
f(x) =v3x—2 | square
Find £(9) : : root >
h(x) = 2(x3 —6) L, > > >
Find h(—2)
3
flx) = ¥ +7.5 > reciprocal >» } 3—»
Find f(2)
Find
f(x) - 7 > +2 >—» reciprocal > square
Find pot

Page 108




Fill in the Gaps

(%) S pue(s—)/ )/

pul} ‘9404243Y3 pue ‘(x) f10} uonouny 3jqissod e puly ‘suoiisanb 924y ise| ay3 Jo4

IT-

IS K]

Yi— 91

=4

2= 0/
:

Z =/
S

XS = (%)

XG+ x = (%) S

xg+<= (1))

s+&=)/
X

S+xz7=(%)f

g+x=()/

&y
T

(s-)f (©)J

:suopouny Buimolioy aus 1oy (£) / pue (5-)/ ()

:JO sanjeA 3y} pul4
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Worked Example

Your Turn

If f(x) = 3x + 4, find x when f(x) = 19

If g(x) = —3x + 7, find x when g(x) =1

Dr Frost 432d
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Worked Example Your Turn
Given Given
flx) =2x%+2x—2 gx) =3x*>+x+19
gx)=2x2+x—4 h(x) = 3x%2—3x+3
Solve f(x) = g(x) Solve g(x) = h(x)
Dr Frost 4321
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Worked Example

Your Turn

If f(x) = x? — 2, evaluate:

a)
b)

fx—=2)
f(2x)

a)
b)

g(x —3)
g(3x)

If g(x) = x% + 3, evaluate:

Page 115




Worked Example Your Turn

If f(x) = 3x? — 5x — 2, evaluate f(x — 2) If g(x) = 5x% — 2x + 3, evaluate g(x — 3)

Page 116




Worked Example

Your Turn

Given g(x) =3x% +2x + 1

Find an expression for:

Given h(t) = 2t?2 -t -3

Find an expression for:

a) —4g(x) a) 5h(t)
b) g(x)+2 b) h(t)—3
Dr Frost 432f
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Worked Example Your Turn
Given f(x) = 3x%2 + 4 Given f(t) = 4t* + 3t
Find (h(x + 1))2, giving your answer in the form Find (f(t — 4))2, giving your answer in the form
ax* + bx3 +cx?+dx+e at* + bt3 +ct? +dt+e
Dr Frost 432i
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Worked Example Your Turn
Given f(t) = 4t? + 3t Given f(t) = 3t% — 4t
Find f(t) — f(t — 2), giving your answer in the form at + b. Find f(t — 4) — f(t), giving your answer in the form at + b.
Dr Frost 432h
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Extra Notes
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6 Changing the Subject

Page 122




Is a the subject?

a=3x+1 a is the subject | a is the NOT subject
a+1=3b+2 | aisthesubject | aisthe NOT subject
4a = 3b + 2 a is the subject | a is the NOT subject
4b+2=aqa a is the subject | a is the NOT subject
a=5a—7b+ 3 | aisthesubject | aisthe NOT subject
a’? =3b+2 a is the subject | a is the NOT subject
1 . . : :
a = 3 b a is the subject | ais the NOT subject
a = w a is the subject | ais the NOT subject
Vb =a a is the subject | a is the NOT subject
Ja=b»b a is the subject | a is the NOT subject
a+0=>b a is the subject | a is the NOT subject
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Intelligent Practice

Formula

Is a the subject?

a=b+3

b+3=a

a+3=Db>

a+c=>,

ac=>

a = bc

a=bc—6

a=bc—x

a=bc—a

a = bc — a?

—a=b+3
1
—=b+3
a

Formula

Is a the subject?

a’=b+3

a=>b*+3

2a = b%> +3

va=b*+3

b% +3
2

a=
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Worked Example

Your Turn

Make x the subject of the following formulae:

a) 6x+1=7y+2

__9z+8w

b) y=

2x

Make a the subject of the following formulae:
a) 5a—-3=9b+6

2c+5d
b) b= 9a

Dr Frost 201b and 201d
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Worked Example Your Turn
Make x the subject of the following formula: Make a the subject of the following formula:
_7-5x b — 2—a
Y=73 ~ 8
Dr Frost 201e
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Worked Example

Your Turn

Make x the subject of the following formula:
3(6z—5x) =2z—4

Make a the subject of the following formula:
5¢ —2 =3(5¢c — 2a)

Dr Frost 260a
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Worked Example

Your Turn

Make x the subject of the following formula:

2 X
2y’ 4= -3

a—2c

2_1=
4b z

Make a the subject of the following formula:

Dr Frost 260b
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Worked Example Your Turn
Make x the subject of the following formula: Make a the subject of the following formula:
_ 2(3w — 2x) b= 2(5a —6)
- 5 - 9
Dr Frost 260c
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Worked Example Your Turn
Make x the subject of the following formula: Make a the subject of the following formula:
7y = z—4 . 10c
Y= 3x—2 ~7a—2d
Dr Frost 260j
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Worked Example Your Turn
Make x the subject of the following formula: Make a the subject of the following formula:
5 3 3 3 7b =9 2c
Y= 4x B 5a
Dr Frost 260k
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Worked Example

Your Turn

Make x the subject of the following formulae:

a) 3y=6-—2x2

_ 3x*+1

b) 2y =—

Make a the subject of the following formulae:
a) 4b=3-5a?

3x%+2
b) 4b= 5

Dr Frost 260d and 260e
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Worked Example

Your Turn

Make x the subject of the following formulae:

a) S5y=2(y—x°)
b) y=@B-2x)°

Make a the subject of the following formulae:
a) b=5Bb-a®
b) b= 3d-a)’

Dr Frost 260f and 260g
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Worked Example Your Turn
Make x the subject of the following formula: Make a the subject of the following formula:
3 =3(X+1)3 ) =2(3_a3)
7 9
Dr Frost 260h
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Worked Example Your Turn
Make x the subject of the following formulae: Make a the subject of the following formulae:
a) 2y?=7-—+/3x a) b=73a-1
b) y3=+7—-9x b) 3b3=+5a+7
Dr Frost 260i
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Fill in the Gaps

Q a= b = CcC =
1 a=b+c
2 a=b-c
3 b =ac
2b
4 c=—
5 a=2b+c
a+c
6 =
2
7 b=2+
a
=h% —=
8 c >
a
10 :2b—2\/5
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Worked Example

Your Turn

Make a the subject of the following formula:

ax +ay =3

Make a the subject of the following formula:
ak +am =5

Dr Frost 391a
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Worked Example

Your Turn

Make a the subject of the following formula:

2d = 4a? — 4a’c

Make a the subject of the following formula:
2d = 4a® — 6a’c

Dr Frost 391b
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Worked Example Your Turn

Make a the subject of the following formula: Make a the subject of the following formula:
ax + 2y =5y +am ab+ 3y =7y + ak
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Worked Example Your Turn
Make x the subject of the following formula: Make x the subject of the following formula:
ax + ay = cx + by yx +wz = 3xz + 3yz
Dr Frost 391c
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Fill in the Gaps

X)0—7=Xq—D

X,0+q=T7—xDg

Xq—02=1—X,D

X2+ q=1—Xx7

I+ XxXq=x0D+7

X+2=q—XxD

p=(q9—-1)x D=Xxq—X Xq=D—X
X2—p=q+ XD
P—q=X24+X0D | p—X2=(q—XD
X2 =¢q—Xxp
2 =Xxq+ XD Xq—92=XxD
denx 2=(q—-v)x ) =Xq— XD 24+ xq =xp
>un_wvw_n_uu__ﬂ.””_n_ ._mowwmw “”h:ooEw.w__MH x __Me“_n.v_w_u_ou uopsend

303[gns ay3] X aew 03 ejnwJio) yoes abuelieay
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Worked Example Your Turn
Make x the subject of the following formula: Make x the subject of the following formula:
x+a X+ 2y
w = w =
xX—a xX—=y
Dr Frost 391d
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Fill in the Gaps

Rearrange each formula to make x the subject.

estion Multiply by Multiply out Collect all x Take out x as a Divide by
Qu Denominator bracket terms common factor bracket
S b) = by = = b (y—a)=b S
y_x—b y(x —b) = ax xy — by = ax Xy —ax = by x(y—a) =by x_y—a
— X ( ) —
y = P via—x)=x
_ 2x
y_x+b
2y = X
Y= x—1
AL I D ty=x+
= X =x+4+a | x =x+4+a | xy—x=a-—
y x 1 y yry y y
_x+2
y_x—a
_x—a
Y= x—D>b

Page 150




Worked Example Your Turn

Make a the subject of the formula: Make x the subject of the formula:

,_ [3at1  |sx—6
= |2a-3 Y= 2x—1

Dr Frost 391e
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Worked Example Your Turn
Given that a > 0, make a the subject of the formula: Given that x > 0, make x the subject of the formula:
b_4—30t2 _6x2+4
~ 5a2 -1 Y =3x2_5
Dr Frost 391f
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Worked Example

Your Turn

Make x the subject of the formula:

Make y the subject of the formula:

4y + 6yw 5x3 — 3y?
—— =2y —5x 4—3y=—— "
3y + 3w y+2

Dr Frost 391g
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Worked Example

Your Turn

Make x the subject of the formula:

Make a the subject of the formula:

2y  Sx 4b a
y—6 x+z 3b—5 a+c
Dr Frost 391h
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Extra Notes
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7 Inverse Functions
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Worked Example

Your Turn

Find the inverse function:

Find the inverse function:

2x + 3 4x — 3
[ =—4 9@ = —
Dr Frost 436b
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Worked Example

Your Turn

Find the inverse function:

3
f(x)=2—5x

Find the inverse function:
4

5—-3x

gx) =
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Fill in the Gaps

f(x) Wyriie. as S;"r’;pyx Make y the subject f‘ﬁ?;fjs
f)=3x—1 | y=3x-1 x=3y—1 x+1=3y x‘;l:y f_l(x)zx;r1
f(x)=2x+5
f(x) =x*+8
fx) =Vx—3 y=vVx—3 x=.y-3 x2=y-3
foo="1"

) =%-5
Fo) =~
Fo)=—
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Worked Example

Your Turn

Find the inverse function:

2x — 3
fe) = xx+2

Find the inverse function:
() = 4x — 5
g = x—3

Page 163




Fill in the Gaps

Write as
y — eee

Make y the subject

Write as

f—l(x) — ..

xy+2x =y 2x=y—xy

2x =y(1—x)

2x
1—x

f) =
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Worked Example

Your Turn

Find the inverse function:

3x—2
x—4

fx) =

Find the inverse function:

5x — 4
x+3

g(x) =
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Worked Example Your Turn

5x—-3

Given that f(x) = (9x—10)2' find f71(x) Given that g(x) = (

)2, find g71(x)

2x-9
10x-1

Dr Frost 436f

Page 167




Extra Notes
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