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1 Advanced Indices
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Indices Recap

Multiplication Law:
am X an — am+n

Division Law:
a™+a"=am™ " (a # 0)

Power Law:
(am)n — amn

Power of Zero Law:
a’® =1 (a # 0)

Other Laws:
(ab)™ = a™bp™

@) L0 w0
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Negative Indices
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Worked Example

Your Turn

Evaluate:

a) 37?2

b) —-372
) (=3)72

Evaluate:

a) 573

b) —573
g (=573

Dr Frost 298a
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Worked Example

Your Turn

1. .
Write yFl in index form

L1,
Write = in index form
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Fill in the Gaps

Negative Indices
271 272 3-1 372 40 273 274 473 174
X 1
As a Fraction — —
21 53
Simplified 1 1 1 1 1
Fraction 2 4 25 7 27
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Worked Example Your Turn

Simplify: Simplify:

) (@) e
0 (-2)° 0 (-2

Dr Frost 298b
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Worked Example

Your Turn

Calculate 0.0871

Leave your answer as a decimal.

Calculate 0.01671

Leave your answer as a decimal.

Dr Frost 298¢
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Worked Example Your Turn

Simplify: Simplify:

a) (5x8)73 a) (4d®)3
6p2q°\ > 2295\ >

b) (18p5q7) b) (6f8g7)

Dr Frost 298d and 298f
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Worked Example Your Turn

Write the following in the form ax? in its simplest form. Write the following in the form ax? in its simplest form.

1 1
a) E a) m

3 9
b) — b) —%

3 9
) = ) T

3 9
d) 7x_5 d) m
Dr Frost 298e
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Expanding Brackets with Indices
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Worked Example

Your Turn

Simplify:
a) 2a3@3a?+5a™%)

b) p§ (210% - p'g)

1 1

c) x? (xi — xZ)

Simplify:
a) 3a%(4a® + 2a)

1 2 1

b)  2p3 (3195 - p_i)

3L 1
c) ns|inz+4+—=
nz
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Worked Example

Your Turn

Simplify:
2m® —m=2)(6m~3 + m®)

Simplify:
(7x3 —x™H)(4x72 + x9)
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Fractional Indices
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Worked Example

Your Turn

Evaluate:
1

a) 64z
_1

b) 64 2

Evaluate:
1

a) 643
_1

b) 64 3

1

o0 (&)
a9 ()

Dr Frost 394a, 394b and 394d
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Worked Example Your Turn

Given that 57" = 0.4, find the value of (53)" Given that 37" = 0.2, find the value of (3*)"
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Fractional Indices
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Worked Example

Your Turn

Evaluate:
3

a) 252
_3

b) 252

Evaluate:
3

a) 81+
_3

b) 81 «

3

o (34
9 ()

Dr Frost 394e, 394h, 394f and 394i
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Fill in the Gaps

Fractional Indices (1)

N[ =

1
273

N[

(-8)

64&5

1
1253

(—27)3

1
100,0005

81025

3202

As a Root

2 —

Integer

Fractional Indices (2

164

(BN

81075

24304

3212

Expanded

2 Indices

(273)°

1 Index

Integer

243

Page 31




Worked Example

Your Turn

Simplify:
1
a) (81a'®h®):z

2
b) (8Bm2ln?*)3

Simplify:
1
a) (100a®p%)z

b) (25p?q®)z

Dr Frost 394j and 394k
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Worked Example Your Turn

Simplify: Simplify:

a) (27p18q6)_§ a) (32m40n10)_§
_z 2

o () o ()

Dr Frost 394l and 394m
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Worked Example Your Turn
. n_ 1 , N g2 1
Given that x™ = \/x X —i= Giventhata™ = a Vw7

Find the value of n.

Find the value of n.

Dr Frost 394p
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Worked Example

Your Turn

Expand and simplify
x| 2 ?
2 ix

expressing all terms in the form of ax?

Expand and simplify

23x 3\’
(5 +3)

expressing all terms in the form of ax?
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Worked Example

Your Turn

Write

1oi/_+

2

N AR T

as an expression where all terms are in the form ax

1

b

Write

§/_+T+\/_

as an expression where all terms are in the form ax

b

Dr Frost 394q
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Worked Example Your Turn
3057 3 34,7
Full simplify %, Full simplify _‘/1271’;3"
writing your answer in the form ap?q°. writing your answer in the form ax?y°¢.
Dr Frost 394r
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Worked Example

Your Turn

Write

3 1
5m2zn3 4 2m2
3
10mz2

in the form an® + bm¢%, where a, b, ¢ and d are constants to
be found.

in the form ax + bxcyd, where a, b, c and d are constants to
be found.

Dr Frost 194m
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Worked Example Your Turn
Express Express
2 2
10x° + 6x — 8x3 + 2x* 6x3 — 3x3 + 3x + 3x?
4+[x 2+/x
in the form of ax? + cx? + ex’ + gx" in the form of ax? + cx% + ex” + gx™"
Dr Frost 394s
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Change of Base
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Worked Example

Your Turn

a) Write 27 as a power of 3
b) Write 274 as a power of 3
c) Write 27* as a power of 3

d) Write 8%* as a power of 2

Write 8 as a power of 2
Write 83 as a power of 2
Write 8* as a power of 2

Write 83¥ as a power of 2

Dr Frost 358a
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Worked Example Your Turn

Express 252*~7 in the form 57, stating y in terms of x. Express 88¥76 in the form 27, stating y in terms of x.
y y

Dr Frost 358b
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Worked Example Your Turn

Write 647 X 4> x 16! in the form 4%where k is an integer. Write 23 x 41% x 82 in the form 2% where k is an integer.

Dr Frost 358c¢
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Worked Example Your Turn

. 12x(v32) 7" e : . 12x(v8)** o :
Given that ——>"=— can be written in the form 2P, find an Given that ——--"-— can be written in the form 2P, find an
expression for p in terms of y expression for p in terms of y
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Equations with Indices
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Worked Example

Your Turn

a) 36"=6
Write down the value of n

b) 64" =16
Write down the value of n

b)

64™ = 4
Write down the value of n

27" =9
Write down the value of n

Dr Frost 394c and 394g
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Worked Example Your Turn

a) Giventhat 1259 = %find the value of g a) Giventhat 277 = %find the value of z

b) Giventhatz™* = L find the possible values of z b) Giventhatq™? = L find the possible values of g
16 25

Dr Frost 298g, 298h and 298i
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Worked Example

Your Turn

a)

b)

Given that (5°)% = 0.008 find the value of z

Given that (y~2)3 = 0.000001 find the possible values

of y

a)

b)

Given that (57%)? = 0.04 find the value of p

Given that (z72)? = 0.0625 find the possible values of z

Dr Frost 298j and 298k
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Worked Example

Your Turn

Find the value of x that satisfies:

a)

b)

2% x 2%73 =32

22x -~ 2x—3 =32

a)

b)

3¥ x 3¥7%2 =81

33% + 372 = g1

Find the value of x that satisfies:
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Worked Example

Your Turn

Find the value of x that satisfies:

1 2
125% x 52X¥+3 = 253

1 2
64% x 43%+1 = 163

Find the value of x that satisfies:

Dr Frost 358d
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Worked Example Your Turn
Given that Given that
42x—4 92x—4
n—__ 311 =
643y+1 34y-3
Express nin terms of x and y Express n in terms of x and y
Dr Frost 358e
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Worked Example

Solve
a) x_l = E
3
b) x73=27
c) x72=100

Your Turn
Solve
a) x1=0.2
b) x3=1000
c) x72=100

Dr Frost 395a and 395b
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Worked Example Your Turn
Solve Solve
11 11
3 = — 4 = —
Y3 =3
Dr Frost 395c¢
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Worked Example

Your Turn

Solve
2
a) k; =
2
b) m3 =45

Solve
4

a) ms =16
2

b) as=

Dr Frost 395d and 395e
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Worked Example Your Turn
Solve Solve
10x = 8103/x 7x = 63%/x
Dr Frost 395g
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Worked Example Your Turn

Solve the equation Solve the equation
5 2 _1 3 1 _1

2x3 + 5x3 = 3x 3 2x2 —3x2 =2x 2

wherex > 0 wherex > 0

Page 58




Extra Notes
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2 Calculating with Surds
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Multiplying Surds
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Worked Example

Simplify:

a) 5x+6

b) V5x+6

) 2V5x3V6

Your Turn
Simplify:
a) V5x+7
b) V7x5
c) 3VEx2V7

Dr Frost 335a and 335c
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Worked Example Your Turn
Simplify: Simplify:
a) V3x+6 a) V3x+8
b) 4V3x5V6 b) 73 x2/8
Dr Frost 335e
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Worked Example

Simplify

a) V6x+6
b)  (V6)’
o (2v6)°
d) 2(v6)’
e) 2(V6)’

Your Turn
Simplify
a) V7 x+7
b) (V)
o9 (27
d) 2(v7)°
o) 2(v7)

Dr Frost 335b and 335d
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Dividing Surds
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Worked Example Your Turn
Simplify: Simplify:
a) V60 ++2 a) V90++6
b) 6V60 + 32 b) 8v90 =+ 26
Dr Frost 335g
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Worked Example

Your Turn

Simplify:
a) V60 -++3
b) 12v60 + 23

Simplify:
a) 90 ++2
b) 12490 + 32

Dr Frost 335h
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Worked Example Your Turn
Simplify fully Simplify fully
160 99
(V10)x? = — (Vi1)x® + o
Dr Frost 335i
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Adding and Subtracting Surds

Page 70




Worked Example

Your Turn

Simplify:

a) 2V5+5V5

b) 220+ 5V5
c) 2v20 +5V10

Simplify:

a) 2V6+ 5V6
b) 2V54+5V6
c) 2v20+5V15

Dr Frost 336a and 336b
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Worked Example

Your Turn

Simplify:
2v/20 + 5v5

V5

Simplify:
2v/54 — 5v6

V6

Page 72




Expanding Brackets with Surds

Page 73




Worked Example

Your Turn

Expand and simplify:
a) 2(5++3)

b) —V3(5++3)
) VI2(5++3)
d) VI2(/5++V3)

Expand and simplify:

a) —2(v3-5)
b) V3(vV3-5)
) V27(/3-5)

d —V27(3-+5)

Dr Frost 337a and 337b
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Worked Example

Your Turn

Expand and simplify:

a) (2—-+3)(4++3)

b) (2-5V3)

Expand and simplify:
a) (V3-2)(V3+4)
b) (5V3-2)

Dr Frost 337c and 337f

Page 75




Worked Example

Your Turn

Expand and simplify:

a) (2-+v20)(4++5)
b) (2-2v20)(4 + 5V5)

Expand and simplify:

a) (V54-2)(V6+4)
b) (2vV54 —2)(5V6 + 4)

Dr Frost 337d and 337e

Page 76




Worked Example

Your Turn

Expand and simplify:

(3+v2) - (3-V2)’

Expand and simplify:

(2+3) - (2-V3)"

Page 77




Worked Example

Your Turn

Expand and simplify:

(V6 —1)(4 +V6)(5 — V6)

Expand and simplify:

(11 -2)(3 -VID)(1 - V1I1)

Dr Frost 337g
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Worked Example Your Turn

Given that all lengths are in centimetres, find the exact value Given that all lengths are in centimetres, find the exact value
of x. of z.
6
X 5
4
Vv 5l

Dr Frost 338c
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Worked Example Your Turn

Given that all lengths are in centimetres, find the exact value Given that all lengths are in centimetres, find the exact value
of x. of z.
. V2 +8 . V3 +5V5

1 1

442V 2 V15 +5

Give your answer in simplified surd form. Give your answer in simplified surd form.
Dr Frost 338d
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Worked Example

Your Turn

Express b and c in terms of a:

(@a+V12) =b+cV3

(a+V8) =b+cV2

Express b and c in terms of a:
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Worked Example Your Turn
Find the value of a and b: Find the value of a and b:
2
(a—3v5)" =b—42V5 (a—2v3)" =b—20V3
Dr Frost 337h
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Rationalising Surds
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Worked Example Your Turn

Rationalise and simplify if possible: Rationalise and simplify if possible:
3 10
a) ﬁ a) ﬁ
3 10
b) NG b) NG
3 10
) e o)
3v5 10V3
9 & 9 5

Dr Frost 392a, 392c, 392b and 392d
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Worked Example

Your Turn

Express
30
——V24
V6

in the form a6 where a is an integer to be found.

Express

21
~_++28
V7

in the form a7 where a is an integer to be found.

Dr Frost 392f
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Worked Example Your Turn
Express Express
4 —+/32 14 —+/28
V2 V7
in the form a + b2 where a and b are constants to be found. in the form a + b7 where a and b are constants to be found.
Dr Frost 392e

Page 88




Worked Example

Your Turn

Express
2\ 5
o

. avé . .
in the form ET3 where a is an integer.

Express
2 7
5

. av3 . :
in the form rve where a is an integer.

Dr Frost 392h
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Worked Example Your Turn
Solve the equation: Solve the equation:
2v/2x =3 5v3x = 8V5
Give your answer in the form a—f where a, b, and ¢ are Give your answer in the form a—\C/E where a, b, and c are
integers to be found. integers to be found.
Dr Frost 392g
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Worked Example

Your Turn

A rectangle has area 64 cm? and a width of v/32 cm. Find the A rectangle has area 60 cm? and a width of v/12 cm. Find the

length of the rectangle in the form avb

length of the rectangle in the form avb

Page 91




Conjugates

Is V3 — 1 the conjugate of V3 + 1?

Is —/3 + 1 the conjugate of v/3 + 1?
Is —v/3 + 1 the conjugate of 1 + +/3?
Is 1 — /3 the conjugate of 1 +/3?

Is —1 — /3 the conjugate of 1 — /3?
Is 1 + /3 the conjugate of 1 —/3?

Is 1 + /5 the conjugate of 1 —/5?

Is 1 — 3v/5 the conjugate of 1 + 3v/5?
Is 33/5 — 1 the conjugate of 1 + 3/5?
Is 3+/5 — 1 the conjugate of 3v/5 + 1?
Is —3/5 — 1 the conjugate of 3v/5 + 1?

Is —3/5 — 1 the conjugate of 3v/5 — 1?

Page 92




Worked Example

Your Turn

Rationalise the denominator of
6

V3 +1

giving your answer in the form a + bv/3

Rationalise the denominator of
5

V6 -1

giving your answer in the form a + b\6

Dr Frost 393a
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Worked Example

Your Turn

Rationalise the denominator of

83

3—+5
giving your answer in the form av/3 + bV15

Rationalise the denominator of

3v/3

V7 =2
giving your answer in the form av/3 + bv21

Dr Frost 393b
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Worked Example Your Turn
Rationalise the denominator of Rationalise the denominator of
8 4
V7 +3 Ve-2
Give your answer in the form av7 + bv/3 Give your answer in the form av6 + b2
Dr Frost 393c
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Worked Example Your Turn
Rationalise the denominator of Rationalise the denominator of
4 12v2
25+ 4 555V
Give your answer in the form a + bv'5 Give your answer in the form av2 + b\/6
Dr Frost 393d
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Worked Example

Your Turn

Rationalise the denominator of

2+4/5
V5 -2

Give your answer in the form a + b5

Rationalise the denominator of

9+6
V6 —1

Give your answer in the form a + b\6

Dr Frost 393e
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Worked Example Your Turn
Rationalise the denominator of Rationalise the denominator of
3V5+5 42 -3
5—2v5 322
Give your answer in the form a + b5 Give your answer in the form a + bv/2
Dr Frost 393g
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Fill in the Gaps

Question Working Answer Question Working Answer
5 Xx/_§ _5V3 _5V3 3 Xz-ﬁ _3(2-2) 632
V3 V3 V9 T3 242 2-2 N -T2

R ;

V7 7 4—+3

5v5 V5

V6 6 ++5

243 | V5 | _VB2+V3) | 25415 3v5

V5 v5 | V25 B 5 37

3—-+5 7+V2 ><3+\/E _(7+V2)3+V2) | 23+10v2
V2 32 3+v2 | 9-+4 -7

1++2 1-+8

2V3 5+v2

V2 -3+v5 a++Vb

5v2 avh

Page 100




Worked Example Your Turn

Show that Show that
3 —+54 9 —+\75
3+46 2 -3

can be written in the form a + b\/6 where a and b are integers | can be written in the form a + b\/3 where a and b are integers

Dr Frost 393f
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Worked Example Your Turn

Show that Show that
4 + 254 8+ 5v12
V6 —1 V341

can be written in the form a + b\/6 where a and b are integers | can be written in the form a + b\/3 where a and b are integers

Dr Frost 393h
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Worked Example Your Turn
Show that Show that
3424 V150 — 3
(1-v6)’ (1+6)’
bV6

) ) b6
can be written in the form a+c‘/_

in their simplest form

where a, b and c are integers

in their simplest form

Dr Frost 393i

Page 104
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Worked Example Your Turn
Solve Solve
(2-V2)x=6 (V5 +2)x =2
giving your answer in the form a + b2 giving your answer in the form a + bV/5
Dr Frost 393j
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Worked Example Your Turn
Solve Solve
3x — V45 = V6x Véx — 20 = 2x
giving your answer in the form a5 + bv/30 giving your answer in the form a+/30 + bv/5
Dr Frost 393k
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Worked Example Your Turn

A rectangle has an area of (2 + \/ﬂ cm? and a width of A rectangle has an area of (15 — 6\/§) cm? and a width of
(3vV2 — 4) cm. Find the length of the rectangle in the form (2v/3 = 3) cm. Find the length of the rectangle in the form
a+bV2 a+bV3

Page 107




Worked Example

Your Turn

Rationalise:
4

1
ﬁ—l_\/?

Rationalise:
3

= 1
\/E-l-\/—7
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Extra Notes
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3 Algebraic Fractions
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Simplifying Algebraic Fractions
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Worked Example

Your Turn

Simplify
6xy?
10x2y

Simplify
8x?%y
12xy3
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Fill in the Gaps

. Write Each Term | Simplify Each . Write Each Term | Simplify Each
QHEsLOn Separately Variable L AL Separately Variable L
2 2 7 /]
10a 10 Xa 5 % G 5q 41 4Xa 9 % gt
2a 2Xa 2a3 2Xad
9b 9xb 16b°
3b 2b?
2a 2a°
4b 4xb 10a?
12a3 5a®
3a 2a
5ab 25ab’ 25 x ax b’
a 5b2 5 x b2
15a? 14a*b®
5ab 2a3b®
24ab 24 x axb 9ab®
4bc 4xbxE 3a2b3
6ab? 15a*b
3azb 25a%b?

Page 114




Worked Example Your Turn
Simplify Simplify
a) 8(2z-1) a) 7x(5x—1)
7z(2z-1) 9(5x—-1)
b) (4z-7)(8z-3) b (6x—4)(3x-7)
(72—1)(4z—7) ) (3x—7)(6x—9)
Dr Frost 387a
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Worked Example

Your Turn

Simplify

a) x+3
2x2+4+6x
5x+25

b) >
4x<+20x

Simplify
xX+4
a) ——
4x3+16x2
6x2+4+9x
b)
6x%4+9x3

Dr Frost 387b and 387c
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Worked Example Your Turn

Simplify Simplify
xX+5 x+3
a) x24+x-20 a) x2—x—12
x%—x-2 x2-9
b) x2—4 b) x2+6x+9

Dr Frost 387d and 387e
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Worked Example

Your Turn

Simplify
2x% + 14x + 24

3x%2 —15x — 108

Simplify
2x% + 14x + 24

3x2 + 15x + 18
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Worked Example

Your Turn

Simplify
x+1
a) ————
2X2+7x+5
2x%4+5x—-25
b) ——7—
2x%2+4x-15

Simplify
4x+3
a) ———
4x%2+7x+3
4x2421x+20
b) —————
4x%2-3x-10

Dr Frost 387f and 387g
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Worked Example Your Turn
Simplify Simplify
7x — 3x% + 20 2x2—x—6
3x2 —16x + 16 x—3x2+10
Dr Frost 387h
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Multiplying and Dividing Algebraic Fractions
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Your Turn

Worked Example

Simplify:
5a? 5b

Simplify:
6x 4y
A X

) XX

2y2  5x

a) 2b " 30a3

5a? 5b
b) —+—
2b 30a

Dr Frost 388a and 388b
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Fill in the Gaps

214

£cx9

7AST
Lcxpg

[ Jx s
£,x¥y XD

G XX
Axc x 7

0g.
Axy

§gXxX9
Ky x x

9

zx

o
Xt

EXY
X7 X X

(s1q1ssod aiaym)
Jamsuy payduis

Jojeulwiouag pue
JdojesdwnN Ajduwis

uonpe.y ajbuis
e se 9jLIM

uonsand
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Fill in the Gaps

Aot ) xc
() *s
A8 (], « e | L
49 A ] L) O
¥ | Axs
LY AR
6 4
Axy  x7
Ax ¢
0T xS
£ g
x  A£x9
4.8
xXg X
9 Xt
£x ~ Ay
.5
£s = Ax
€ £. €
A Kz v A7
A I & fx &
£,xg Ax xg T xg
4 Lid X ¥ AT ¥
A Axz Az = x x
(s1q1ssod a1aym) dojeuiwouaq pue uonedidnin uonsand

Jamsuy payijdwis

JojesawnN Ayjdwis

e se 9JIM
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Worked Example

Simplify:
8(p-2)* 5p*
3 T X 52
b 2(p+2)* | 4(p+2)?
) 79 9q

Your Turn
Simplify:
4x3 5(y—1)2
a) 7(y-1)* 7x*
4 2
b) 3(p+4) N 7(p+4)

10q3 = 4q2

Dr Frost 388c and 388d

Page 129




Worked Example

Your Turn

b)

Express
2x—4 3x+12

6x+12 10x-20

as a single fraction in its simplest form.

Express
20x—-80 . 10x-30

9x+36  3x+12

as a single fraction in its simplest form.

b)

Express
5x-5 8x+32

4x+16 15x+45
as a single fraction in its simplest form.

Express
20x+60 _ 10x+30
9x+36  3x+6

as a single fraction in its simplest form.

Dr Frost 388e and 388f
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Worked Example

Your Turn

Simplify fully:
x?>—9

x—4

X
x2—x—12 2x—6

Simplify fully:
x3 — 4x?

x%? —25

X
x2 —9x + 20

5x

Dr Frost 388g
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Worked Example

Your Turn

Simplify fully:
2x + 6

~10x + 50

xZ+2x—3  x2—1

Simplify fully:
5x —10

20x — 40

X
x2—25  x24+x-20

Dr Frost 388h

Page 132




Worked Example Your Turn
Simplify fully: Simplify fully:
2x2+7x—15>< 2x + 12 2x%2 —17x+21 5x%+ 15«x
X
x% —36 2x3 — 3x? x?% — 49 2x?% — 3x
Dr Frost 388i

Page 133




Worked Example Your Turn
Simplify fully: Simplify fully:
3x* +8x+5 3x*+5x 3x* —x—14  x+2
x2—25 = 5x2-—25x 9x2 —4  3x2 4 2x

Dr Frost 388j
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Adding and Subtracting Algebraic Fractions
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Worked Example Your Turn
Simplify Simplify
3x 4x 4x X
A T3 )5S
3y _ ¥ w_y
b) 2 6 b) 3 4
Dr Frost 389a
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Fill in the Gaps

X Ax07

c €
XY XV n XV
9+ mi.
Ax Ax Ax
£—¢ J O
b b X X
LA el X
z (] Z S
X0 _ xS
6 9
X b4 X X
Xz, XT x . x
O U € L
%% _ ¥
XL Xg
vz 9
XIT X
0,0 | o,
X§  X/I X XL1
a.zu v, €
U x ' xg
81 _81 6 _81
Xy XL xX¢ XL
0z oz, 02 0z, ¥
xX71 X/ X9 X/, X
(3191ssod aiaym) Jomsuy Jdojeujwouaq uonsend
Jomsuy payidwis | payidwisun uowwo) e yum =

Page 137



Worked Example Your Turn
Simplify Simplify
a) 5x+2 + 4x—-3 a) 4x-5 + 6x—1
3 2 2 3
b) 5x+2 _ 4x—-3 b) 4x-5 _ 6x—1
3 2 2 3
Dr Frost 389b and 389c
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Worked Example Your Turn
Simplify Simplify
7 8 4 5
I + R —_—
4x  5x 3x 8x
Dr Frost 389d
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Worked Example

Your Turn

Simplify
3 8
5x-3 4x+1

a)

3 8

5x-3 4x+1

b)

Simplify
5
a)
3x+4
b) —— —
3x+4

Dr Frost 389e and 389f
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Worked Example

Your Turn

Express
5 1

8x+12 6x+9
as a single fraction in the form

where A, B, C,and D
B(Cx+D)

are integers to be found.

Express
X 3

30x+5 12x+2
as a single fraction in the form

Ax+
C(Dx+

are integers to be found.

Dr Frost 390b and 390a

Page 142

BE) where A, B, C, D, and E




Worked Example Your Turn
Simplify Simplify
p 2x%2 —13x + 20 1— x—4
(2x —5)(3x + 2) (2x +5)(3x +5)
.. . ax+b . . . ax?+bx+c
giving your answer in the form — giving your answer in the form T

Dr Frost 389g
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Worked Example

Your Turn

Simplify

X 4x + 3
x+1 (2x+3)(x+1)

.. . ax+b
giving your answer in the form —

Simplify
3x 5x -4

3x+2 (Bx+2)(2x+5)
giving your answer in the form ax+b)
cx+d

Dr Frost 389i
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Worked Example

Your Turn

Simplify
10 1

x2 —14x +24 x—12
Leave the denominator in factorised form when applicable.

Simplify
7 6
y2+6y—40 y-—4
Leave the denominator in factorised form when applicable.

Dr Frost 390c
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Worked Example Your Turn
Simplify Simplify
2 3 2 5
a?—36 a*+7a+6 y2—-9 y24+7y+12
Dr Frost 390d
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Worked Example

Your Turn

Simplify

1 x—4 N 2
2x+1 20x% —8x 8x?+ 4x
Give your answer in the form

integers to be found.

A
B(Cx+D) where 4, B, C and D are | Gijve your answer in the form

Simplify
L, y=2 2
3y—1 30y2+4+6y 18y?—6y

B(Cy+D)
integers to be found.

where 4, B, C and D are

Dr Frost 390e
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Worked Example Your Turn

X 5 1 11 7 x+3
O ks i)
x—2 \x—2 x+1 2x+3 x-1/ x-1 (bsc)
. . . x(x+b) . . . __a(bx+c)
as a single fraction in the form pYETYS as a single fraction in the form (dx+e)(x+)

Dr Frost 389j
Page 148




Worked Example

Your Turn

Write as a single simplified fraction:
x?—16

3—(x—4)~+

x_

5

5—-(x—2)+

xZ

x+3

Write as a single simplified fraction:
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Worked Example Your Turn

Express Express
. 5x2—16x+3-5x2—21x+4 ; 3x2+7x 2x + 5
x 2x+5  x2—9x+20 x 3x2+x—14 3x2—_8x + 4
ax?+bx+c ax?+bx+c

as a single fraction in the form as a single fraction in the form

dx+e dx+e

Dr Frost 390f
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Solving Equations with Algebraic Fractions
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Worked Example

Your Turn

Solve
x+4 x+1_
2 5
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Worked Example

Your Turn
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Worked Example Your Turn
Solve Solve
3m+6 m—4_3 6 4x — 2 4x—1_ b4
2 g o 2 3
Dr Frost 258p
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Worked Example Your Turn
Solve Solve
3m—5_3m—2 om + 3 3x+4_4x—1 x4+ 1
5 2 m 2 2 x
Dr Frost 258q
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Worked Example

Your Turn

Solve
4 5

=1
x+6+x+8

Solve
4 5

=2
x+3+x+4

Page 157




Worked Example Your Turn
Solve Solve
3 N 4 . 3 4 3
x—6 x—9 x—2 x—3
Dr Frost 462d

Page 158




Worked Example Your Turn
Solve the following equation: Solve the following equation:
4 3 4 3
— =2 — =2
3x2+x—14 x-—-2 x—2 2x2—x-—6
Give your answer in exact form. Give your answer in exact form.
Dr Frost 462e
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Rearranging Formulae with Algebraic Fractions
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Worked Example

Your Turn

Make x the subject:

3
a x-—2

Make x the subject:
S5p | p

— =2
x+3 T b

Dr Frost 391i

Page 161




Worked Example

Your Turn

Make x the subject: Make p the subject:
1 1 1 1 1 1
x y z p q T

Dr Frost 391j and 389k

Page 162




Worked Example

Your Turn

Make x the subject:
5x b _Ax— d

A c a

Make x the subject:
3x f _5x—h

E g F
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Extra Notes
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