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A Level Mathematics

Year 12 — Starter for 12

Task:

Read the examples and questions in
chapter 1.

You only have to answer every question
from the MIXED EXERCISE (Q1 - Q24 +
challenge Qs).

The answers are provided.

Mark your own work.

Bring your marked answers to your first
maths lesson with any issues/questions for
your teacher.

If you have any questions please email Mr.
Alex Spencer
alexander.spencer@southfieldsacademy.com
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Algebraic expressions 1
Index laws 2
Expanding brackets 4
Factorising 6
Negative and fractional indices 9
Surds 12
Rationalising denominators 13
Mixed exercise 1 15

Simplify:
a 4mn + 5mn® —2mén + mn? - 3mn?

b 332 -5x+2+3x2-Tx-12
« GCSE Mathematics

2 Write as a single power of 2:

a 2°x2’ b 26+ 22

c (232 « GCSE Mathematics
3 Expand:

a 3(x+4) b 5(2-3x)

¢ 6(2x-5y) « GCSE Mathematics

& Write down the highest common factor of:
a 24and16 b 6xand 8x?
¢ 4xy?and 3xy

Computer scientists use indices to describe
very large numbers. A quantum computer with
1000 qubits (quantum bits) can consider 210%
values simultaneously. This is greater than

the number of particles in the observable
universe.

« GCSE Mathematics

5 Simplify:
10x p 20X 4ox
5 2 24

« GCSE Mathematics
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@ Index laws

® You can use the laws of indices to simplify powers of the same base.
s g"xa=aq"*"*
. al" + an — am -n

i  Notation J

(ab)"= a"b" Js— Thisis the base.

—

This is the index, power or

exponent.
Example 0
Simplify these expressions: %
a x2xx’ b 2r2x 3 ¢ 5 d 65+ 3x° e (&°) x 24? f (3x%)3 + ¢
& X2 xP=x2 3=y’ Use the rule a” x a" = a”* " to simplify the index.
b 2¢%%.3r3:=2 X3 X 5exr?
CE RN i Rewrite the expression with the numbers
e . together and the r terms together.
L 2x3=6
bt Pxri=rt?
d e s ey X o _
C — Use the rule @” + a" = a” - " to simplify the index.
=% X5 = 2X°

L . L Mex=x5-3=y2
e (a*F x 2a% = a® x 2a* TRk 2%

=2%4° X g5=2( -

l Use the rule (™" = a™ to simplify the index.
p BET g O
X X aSx a’=a’*2=q®
=27 x X = 27x2
= Use the rule (ab)" = a"b" to simplify the numerator.

(x9)? = x23 = xb

=xb-t=x?

e



Exercise @

I Simplify these expressions:
a xxx?
4p°
2p
g 10x°+ 223
i 8pt+4pd

m 9x? x 3(x?)°

P (4°) +2)°

b 2x3 x 3x2

e 3x3

3x32
h (p%)2 + p
k 2a¢* x 3@

n 3x3 x 2x2 x 4x°

q 2a° + 3a* x 6a°

2 Expand and simplify if possible:

a 9x-2)

d x(y+5)

g (4x + 5)x

i (3x-35)x?

m 4(c + 3d?) - 32c+ d?)
0 x(3x2=2x+9)

b x(x+9)

e —x(3x+39)

h =3y(5-2)?)

K 3(x+2)+(x-7)

- - R

n (r+32+9)-(2r+ 3’ -4)

p 72 - 5y+3?)

r (ix=2)+3(x+4)-6(x-2)

t 3x2—-x(3-4x)+7

u dx(x+3)-2x(3x—7)

q
S

‘!

k3
K2
(}'2 )S

(2a%)? + 24°
21a’h’

Tab*
Ta* x (3a*)®

3¢t x 2a° x &

-394 -3y)
=Sx(4x+ 1)
-2x(5x — 4)
Sx-6-(3x-2)

=205 = Ty + 31?)
Sx-3(4-2x)+6
3xn(2x + 1) - 5x*(3x - 4)



3 Simplify these fractions:

2 6x4+ 10x%® b Ix?—x’ 2xd — 4x-
2x X 4x

d 8x3 + 5x . Tx’ + 5x< ¢ Ox? - 5x°
2x Sx Ix

Expand these expressions and simplify if possible:

a x(2x+3)x-17) b x(5x-3y)2x-y+4) ¢ (x—=4)x+3)(x+1)
a x(2x + 3)x-7) Start by expanding one pair of brackets:
= (2x2 + 3x)(x - 7) x(2x + 3) = 2x% + 3x
= 2x% = 14x7 + 3x? = 2Ix
= 2x2 = 11x2 - 21x You could also have expanded the second pair of
' ' ' brackets first: (2x + 3)(x - 7) = 2x? — 11x - 21
b x(5x - 3))2x - p + 4) Then multiply by x.

= (5x% = 3xy)(2x -y + 4)

=5x22x -y +4)-3xy2x -y + 4)

= 10x3 - 5x%y + 20x% — 6x%y + 3x)?
- 12xy

= 10x7 = 11x%y + 20x% + 3xy° — 12xy

Be careful with minus signs. You need to change
every sign in the second pair of brackets when
you multiply it out.

Choose one pair of brackets to expand first, for

: _ _ example:
& e =vpteySlx.) * (x=4)(x +3) =% + 3Ix —bx — 12
=(xF-x-12)(x+1) =R mx—12
=X+ D=x(x+1)-=12(x + 1)
=X+ X2 X2 —x—12x - 12 You multiplied together three linear terms, so the

o :
X2 =-13x-12 final answer contains an x3 term.



Exercise @

1 Expand and simplify if possible:

a (x+4)x+7) b (x-3)x+2) ¢ (x=2)

d (x-p)(2x+3) e (x+3y)4x - yp) f 2x-4y)3x+y)

g 2x-3)x-4) h 3x+2y) i (2x+8y)(2x+3)

i (x+52x+3y-3) K (x=1)3x-4y-5) I (x=4y)2x+ v+ 5)
m(x+2y—1)(x+3) n (2x +2y+ 3)(x+6) o (4-y)d4y-x+3)
p 4+53x-y+2) q (Sy=2x+3)(x-4) r dy-x-2)(5-y)

2 Expand and simplify if possible:
a S(x+1)x—-4)
d x(x=y)x+y)
g y(3x = 2y)(4x +2)
j x(x+2)(x+3y-4)
m x(2x + 3)(x+y-35)

T(x = 2)2x + 5) ¢ 3(x-=3)x-3)
xX(2x + y)(3x+4) f vx=35)(x+1)

W7 = x)N2x =5) x(2x + y)(5x - 2)
y2x+y-1)(x+)5) I y3x+2y-3)2x+1)
2x(3x - 1)d4x -y -13) 3x(x = 2y)2x + 3y +5)
p (x+3)(x+2)x+1) (x+2)(x=4)(x+3) (x4 3)(x=1)x=-35)

S (x=35)x—-4)x-3) 2x+ INx—=2)x+1) (2x + 3)(3x = I)x + 2)
v 3x-2)2x+ 1)(3x-2) wix+y)x=pyx-1) (2x = 3y)°

- a B s T

”“ E = O



3 The diagram shows a rectangle with a square cut out. Problem-solving

The rectangle has length 3x — y + 4 and width x + 7.
Use the same strategy as you would use

The square has length x - 2. R i Vi
Find an expanded and simplified expression SEIRCEEER WSS BN SRR

for the shaded area.

6cm

3cm

10¢cm

x=2

Ix—y+4

4 A cuboid has dimensions x + 2¢cm. 2x — I cm and 2x + 3¢cm.
Show that the volume of the cuboid is 4x* + 12x2 + Sx - 6¢cm’.

5 Given that (2x + 5y)(3x — ¥)(2x + p) = ax’ + bx’y + ¢xy* + dy’, where a, b, ¢ and d are
constants, find the values of a, b, ¢ and d. (2 marks)

Challenge
m You can use the binomial expansion to expand

Expand and simplify (x + y)4. expressions like (x + y)* quickly. -» Section 8.3



® A quadratic expression has the form
Example o ax? + bx + ¢ where a, b and ¢ are real

numbers and a = 0.

Factorise:

a xX-5x-6 b x2+6x+8 ¢ 6x2-11x-10 d x*-25 e 4x’ -9y’
a x>-5x-6- c 6x°-11x-10

ac= -6 and b = =5 =GCx2 -=19x +4x - 10 ~—

SoxX2=-5x-6=x*+x—-6X—-6

=x(x+1)-6(x+1) — 3-\.(2:\. = 5) + 2(2\ — 5)

s doa G = (2x - 5)(3x + 2)
b x*+6x+ 8 d x*=-25-
=X+ 2x+4x+ 56— = x2 - 52
=x(x+2)+ 4 x+ 2+ =(x+5)(x-5) -
=(x + 2)(x + 4)
e 4x% - 9y?
= 22y2 — 322

=(2x + 3y)2x - 3y)



Exercise @

1 Factorise these expressions completely:
1 Factorise these expressions completely:

a 4x+38

d 2x* +4

g x'-Tx

j 6x?=2x

m x*+ 2x

p 5 -20y

s 5x1-25xy

v 12x* =30
2 Factorise:

a xI+4x

d x4+ 8x+12

g X2+35x+6
XM+ x-20
Sx* = 16X+ 3
2x2+Tx - 15
xt—4
4x? =25
2x* = 50

o

woe =2 5

-

b 6x—24

e 4x+20

h 2x* + 4x

k 10y -5y

n 3y + 2y

q 9x)7 + 12x%y
t 12x2y + 8x)?

w x)? - x?%y
b 2x?+6x
e X'+ 3x-40
h x*-2x-24
kK 2x2+5x+2
n 6x°—8x—§
p 2+ 14xT+ 24
r - 49
T 9x—25
w 6x—10x + 4

- .

o = = Q

20x + 15
6x% — 18x
Ix?—x
35x% - 28x
4x + 12x
6ab — 2ab’
15y — 20yz?
12y = 4yx

c x2+1lx+24

—8x+12
i x2=3x-=10
Ixt+ 10x — 8

m For part n, take 2 «

factor first. For part p, le

u 36x--4

X 15x2+42x -9



3 Factorise completely:

a x>+ 2x b x'=x2+x ¢ x'=5x

d X’ -9x e Y —x?-12x f X+ 117+ 30x
g X3 —7x%+6x h x'-64x i 2x3-5x2-3x

j 2x 4+ 13x2+ 15x kK x*—4x I 3x3+27x2 + 60x

4 Factorise completely x* — y*. (2 marks) Problem-solving

Watch out for terms that can be written as a
function of a function: x* = (x?)¢

5 Factorise completely 6x? + 7x° — 5x. (2 marks)

Challenge

Write 4x% — 13x2 + 9 as the product of four linear factors.



m Negative and fractional indices

= You can use the laws of indices with any rational power.

1
LI

":'::.
- ﬂ_m — l
ﬂﬂ'l



SETLE 0

Simplify:
x3 L 3 2 . 3 2xi-x
Nz b xxx™ ¢ (x) d 2x5 +4x025 e V125x8 I S
%3 s al— Use the rule " + a" = a™ "
8 ==X T VI=XY
\-—3
P—— This could also be written as v x.
b xTxx¥T=x2%7= 2 L— Use the rule a™ x a" = a™* .
R S L. Use the rule (@) = a™.
c (X’P=x""3=Xx°
i ’ | Usetherulea™+a"=a™"".
15 = ~025 — 1, 15=--025) — 1,175
d 2X2HAXTE g S X 15 - (-0.25) = 1.75
e V125x° = (125x6)* Using a = "a.
= (125)3(x8)% = V125 (x5 *3) = 5x2
22Xt =X 2X%X* X
f x5, x5 x5
= 1 ' - - Divide each term of the numerator by x5,
=2 X X°"0=x"%=2x" - x*
- B R
= 3y USlnga - am



Given that y = -,%.\‘3 express each of the following in the form kx”, where k and » are constants.

a y: b 4y-!

I Substitute y = i.\-z into y.
1 ’ 16
a yi=(55x°)
= '}6.\‘? X7 = ; op (_116_)7= (—:_6_ and (xz)f.=x2x§
v Vv
byt 4(715‘3)— I
-1 ‘ (16) =316and ¥ L= X"
= ‘4(11 ) x*-N =4 % 16x"7

= 64x? :
. Problem-solving

Check that your answers are in the correct form.
If k and n are constants they could be positive or
negative, and they could be integers, fractions or
surds.




Exercise @

1 Simplify:
a x°+x2
d (x):

g 9xi+3xi

2 Evaluate:
a 25:
d 4
g (7)

27

i (&)

0
3

o

> o= 6 T




3 Simplify:

1 -3 _ 2 | . .3
a (64x0): g ¢ (125x12) g 8
X- X
2x + x? (i 4)? OxZ—15x° 5x + 3x?
¢ e f 9" B Ix h 15x°
4 a Find the value of 817, (1 mark)
b Simplify x(2x ). (2 marks)

5§ Given that y = %:-;-‘ express each of the following in the form kx", where k and » are constants.
a _1,'1— (2 marks)
b (2 marks)



@ Surds

If n is an integer that is not a square number, then any multiple of v is called a surd.

Examples of surds are v2, V19 and 5/2.
m Irrational numbers cannot be written
Surds are examples of irrational numbers. in the form %where a and b are integers.

The decimal expansion of a surd is never-ending
and never repeats, for example v2 = 1.414213562...

You can use surds to write exact answers to calculations.
SE]E
® You can manipulate surds using these rules:

Surds are examples of irrational numbers.

« Jab=Vax\bh Expand and simplify if possible:
o \I."% = % a v2(5-V3) b (2-3)(5+3)
.a $'2(5 - \,"‘3)-
=5/2 -=V2V3
=5/2 - /6 —

b (2 -V3)5 +/3) -
=2(5+vV3)—-V3(5 +V3)
=10 + 2/3 = 5/3 =9 »
=7 - 3/3




Exercise @

1 Do not use your calculator for this exercise. Simplify:

a 28 b \’ﬁ c VA

d 1;3__2? ¢ '."ﬁ I %

g % h V20 + 80 i V200 +V18 -\72

j V175 +v63 +2/28 k V28 -2/63 +V7 1 V80 -2v20 + 3V45

m 3-.,?[1 - Evrﬁ + 51;?13 n l‘%'_';l— 0 HT_ + Eﬂﬁ + 1r"_5
2 Expand and simplhify if possible:

a v?{g + vi} b 1“5[3 - 1’?] C a-“EM — w’g}

d 2-V2)3+V3) e 2-VD3-vVD f (4+V52+5)

g (531 -v3) h (4+V3)(2-V3) i (7-VIDR2+V11)

) 3 Simplify v75 =12 giving your answer in the form av3, where a is an integer.



@ Rationalising denominators

If a fraction has a surd in the denominator, it is sometimes useful to rearrange it so that the
denominator is a rational number. This is called rationalising the denominator.

® The rules to rationalise denominators are:

* For fractions in the form -l, multiply the numerator and denominator by /a.

vd

* For fractions in the form 1 > multiply the numerator and denominator by a -\ b.
a+y

* For fractions in the form = = multiply the numerator and denominator by ¢ + /b.
G=v

Rationalise the denominator of:
| i 1.."3 +v2 |

a —— i, S— g ——— d —
V3 34+4y2 vy —v2 (1-V3y




- 11X V3
V3 V3 xv3

. Multiply the numerator and denominator by v 3.

B C V3 xy3=(/3)2=3
3
1 1x(3-V2)

= = . Multiply numerator and denominator by (3 =v2).
3+V2 (3+V2)3 -V2) Pl y3-v2)

= 3-- \2 fix(i:Z
9-3v2 +3ve2 -2

3-y2
7

: 9-2=7,-3/2+3/2=0




Vo + /2 » (x5 +v2)V5 + V2 )

¢ = == |
Vo =vV2 (V5 =v2)(y5 +v2)

e A

5+»5\2+ VO + 2

d - .
(1 - \"3)? (1-v3)(1-v3)

1
— 1-V3 -V3 +V9

1
T 4-2/3

1X(4+2»3)

T G- &&m+&3f

_ 4 + 2»"3
16+ 8V3 - 8/3 - 12

_4+2V3 _2+V3

-4 Bt

Multiply numerator and denominator by /5 + 2.

—2V5 and V5v2 cancel each other out.

V5/2 =10

Expand the brackets.

Simplify and collect like terms. 9 =

Multiply the numerator and denominator by
4+ 2V3.

V3x/3=

16-12=4,8/3-8/3=0



1 Simplify:

L
\.-2—
V12

e

V156

2 Rationalise the denominators and simplify:

b

v

1
2+V5
5
2+V5

V4l +v29

V41 =29

V3
/15
V7
\6§
4 % |
3-V5 /5 -V3
11 . V3=V7
34+V11 j V3 +V7



3 Rationalise the denominators and simplify:
1 | 4

a — b — C —
(3-v2)2 (2+V5)? (3-v2)*

d 3 " | [ 2
(5+12)? 5+vV2)(3-V2) (5-V3)2+V3)

4 Simplify =1 giving your answer in the Problem-solving
¥y -

You can check that your answer is in the correct
form by writing down the values of p and ¢ and
checking that they are rational numbers.

form p + ¢V'5, where p and ¢ are rational
numbers. (4 marks)



Mixed exercise o

1 Simplify:
a x> b 3x%x2x° ¢ (4x°) +2x° d 4bH% x 3b° x b*

2 Expand and simplify if possible:
a (x+3)(x-935) b 2x-7)3x+1) ¢ 2x+5)3x-y+2)

3 Expand and simplify if possible:
a x(x+4)(x-1) b (x+2)x=3)x+7) ¢ 2x+3)(x-2)3x-1)

4 Expand the brackets:
a 3(5r+4) b 5x2(3-5x+2x%) ¢ S5x(2x+3)-2x(1 - 3x) d 3x(1 + 3x) - 2x(3x -2)



Factorise these expressions completely:

a 3x?+4x b 47 + 10y c X7+ xy+x)? d 8xy® + 10x%y
Factorise:
a »¥+3x+2 b 3x? + 6x ¢ x2=-2x-35 d 2x‘—-x-3

e S5x:-13x-6 f 6-5x-—x*

Factorise:
a 2x3 + 6x b x3-36x ¢ 2x3 4+ Tx?-15x
Simplify:
a 9x'+3x7 b (42): ¢ 3x2x 2¥ d 3x5+6x°
Evaluate:
8\ 225\ °
! (2?) b (239)
Simplify:
a ] b V20 +2/45 - V80

V63



11 a Find the value of 35x% + 2x — 48 when x = 25.

b By factorising the expression, show that your answer to part a can be written as the product
of two prime factors.

12 Expand and simplify if possible:

a \7( 3+ \g) b (2- \3-)(5 + \?) ¢ (6- ‘.j)(4 - \7)
13 Rationalise the denominator and simplify:
8= e g o2 T S SN .
V3 V2 =1 Vv3-=2 v23 +v3 (2+V3) (4-v7)

14 a Given that x* = x> = 17x = 15 = (x + 3)(x? + bx + ¢), where b and ¢ are constants, work out
the values of b and c.

b Hence, fully factorise x* — x2 - 17x - 15.

. 15 Given that y = éx-‘ express each of the following in the form Ax”, where k and »n are constants.
a y (1 mark)
b 4y-! (1 mark)



16 Show that — 3 — can be written in the form vVa + b, where @ and b are integers. (5 marks)

V75 =50
17 Expand and simplify (V1T = 5)(5 = 11). (2 marks)
18 Factorise completely x — 64.x7. (3 marks)

19 Express 272+ 1in the form 3, stating y in terms of . (2 marks)



20 Solve the equation 8 + xv'12 = %
3

Give your answer in the form avh where a and b are integers. (4 marks)

21 A rectangle has a length of (1 +v3)cm and area of v12 cm?2.
Calculate the width of the rectangle in cm.
Express your answer in the form « + bv'3, where @ and b are integers to be found.

22 Show that 2 :%;)- can be written as 4x " — 4 + x°. (2 marks)
23 Given that 243y3 = 3, find the value of a. (3 marks)
24 Given that 4'\.3% -k can be written in the form 4x“ + x”, write down the value of «
and the value ;)f b. (2 marks)
Challenge
a Simplify (Va +Vb)(Va - Vb).

e : =
VI+V2 V2+V3 V3+Ve V24425

b Hence show that 4



Summary of key points

1

i M WN

You can use the laws of indices to simplify powers of the same base.

® d"xd"=am"*" e a"+-a"=q"" "

® (a")" =a™ ® (ab)"= a"b"

Factorising is the opposite of expanding brackets.

A quadratic expression has the form ax? + bx + ¢ where a, b and ¢ are real numbers and a # 0.
X =pP=Kx+yx-y

You can use the laws of indices with any rational power.

® a;};:"{r’z @ a%="\7—(ﬁ
) a-nl — a_];;; » ao - 1
You can manipulate surds using these rules:
/
= a
® Jab=\Jax\/b ° I,@=‘__
Vb Vb

The rules to rationalise denominators are:

® Fractions in the form ji_ multiply the numerator and denominator by Va.
vd

e Fractions in the form — = multiply the numerator and denominator by a — Vb.
a+y

® Fractions in the form ! = multiply the numerator and denominator by @ + v'b.
a—y



b 6x*-12x-10

CHAPTER 1

Prior knowledge check

1 a 2m*n+ 3mn®

2 a2 b 2¢ C
3 a 3x+12 b 10~ 15x C
4 a 8 b 2x ¢
D 8 2% b 10x C

2‘»
12x - 30y

FEPo oS FTR S ESET

=

Exercise 1A
a x’
e X

2a®

27x8

4a®

Ox - 18
-12y + 9y
-3x° - 5x
4x* + Sx
-10x° + 8x
4x - 1

9d? - 2¢
33 - 2x% + dx
-10y° + 14y - 6y4*
llx -6

~2x° 4+ 26x

3¢ + 5x°

e - Bl W -
(™) :
i~

e o] o

< ~mop==rmaor

b 3r*-22°

5 7x"
4x* + = e ——+x
2 5

k d

Sx’ h p°
ba” |
63a'? p

x’+9x

xy + 5x

-20x* - 5x

-15y + 6y°

3x* - bx?

2x - 4

13 -r2

14y* - 354" + 21y°

4x + 10

72 -3x+7

-Ox? 4+ 23x°
xI{

C -é--x

[ 3:1"*—2'fﬁ

3



522 — 15x - 20

. 2 a k 2% + 9xy + xy° + 54° - 5y
Exerc's? 18 b 14x*+7x-70 1 6x?g+4xy2+g;z-§lxy-3y
I a ¥+11lx+28 ¢ 3r? - 18r+ 27 m 21 + 2x% - Tx* + 3xy - 152

b x*-x-6 d 2 -2 n 24x - 6x%y - 26x? + 2xy + b6x
¢C x*-4x+4 | I g 0 61 + 15x* - 3x%y - 18xy* - 30xy
d 22+ 3x-2xy -3y e 62"+ 82"+ 32y + dxy P X468+ 112+6

e 41’ + 1lxy - 3y* I xy-4xy -5y q »¥+2°-14x-24

f 6x° - 10xy - 4y° g 12x°y+6xy-8xy* -4y r x*-3x"-13x+15

g 2¢2-11x+ 12 h 19xy - 35y - 2x%y s x'-12x2+47x-60

h 9x° + 12xy + 4y° i 10x* - 4x% + Sx%y - 22y : (Z;i";g;zsxl'li .

i 4x®+ 6x + 16bxy + 24y S P e Sl S u + + -

J 2x2+3xy+5x+ 15y - 2 A i X 1§x3-215x2,-4;t;+4

k 3x2-4xy-8x+4y+5 M . A

| 2x% + 5x - Tay - 4° - 20y . EKASESINEY IR —ETY
m x* + 2x + 2xy + 6y - 3 3 202 -xy+29x-Ty+ 24

n 2x*+ 15x + 2xy + 12y + 18 4 42+ 122* + dx - 6cm?

0 13y-4x+12-4y°+xy 5 a=12,b=32,¢=3,d=-5

p 12xy - 4y* + 3y + 15x + 10

q S5xy-20y-2x°+11x-12 E:Iﬂ"{":g{" s . .

r 22y -4y’ -5x+2xy - 10 X'+ 4xty + 6%y + dxy’ + i



Exercise 1C

1 d(x + 2)

5(4x + 3)

4x* + 5)
x(x-7)
x(3x-1)
a2y - 1)
x(x + 2)

4xix + 3)
3xy(3y + 4x)
S5x(x - 5y)
(3 - 427
xy(y - x)

x(x + 4)

(x + 8)(x + 3)
(x + 8)(x - 5)
(x + 2)(x + 3)
(x - 5)(x + 2)
(2x + 1)(x + 2)
(5x - 1)(x - 3)
(2x - 3)(x + 5)
(r+ 2)(x - 2)

sE¥FacgrFrTReESSEZIESFoCcCEFTRS SR

(2x + 5)(2x - 5)
H3x + INU3x - 1)
2(3x - 2)x - 1)

®emngg="Fmagrx<~tTSE~"rmar

6lxr - 4)

2(x* + 2)
bx(x - 3)
2x(x + 2)
2x(3x - 1)
7x(5x - 4)
Y3y + 2)
oyly - 4)
2ab(3 - b)
dxy(3x + 2y)
6(2x% - 5)
4y(3y - x)
2x(x + 3)

(x + 6)(x + 2)
(x - 6)(x - 2)
(x - 0)x +4)
(x + 5)lx - 4)
(3x - 2)(x + 4)

2(3x + 2)(x - 2)
2(x* + 3Nx* + 4)

(x+7)x~7)

(3x + Syl3x - Sy)

20 + S)x - 5H)

3(5x — 1)x + 3)

3 a x(x*+2) b
¢ Y25 = D) d
e xix-4)x+ 3) f
g x(x - 1)x - 6) h
i x(2x + 1)(x - 3) i
Kk x(x + 2)x - 2) |

4 (@4 Nx + ylx -y

5 x2(3x+5)2x-1)

Challenge

(x— 1Mx + 1)02x + 3)2x - 3)

Exercise 1D

1 a2 b x* C
e x° f 122°=12 g
i 62 j x Kk

xx*-x+1)
xix + 3)x - 3)
x(x + 5)x + 6)
x(ix + 8)(x - 8)
x(2x + 3)(x + 5)
3x(x + 4)(x + 5)

x4 d 2
3x: h 5x
X ] =



2 a5 b 729
e 1 l-z_ls g
& I 2 k
3 a 8 b S
X X
d ;rli‘+4 e fs pe
g %—Sf h §%+31;
4 a3 g, 16
vE
5 a 5 b :i‘—z
Exercise 1E
1 a 2\"7 b 6,2
e 3710 f v3
i 72 j o127
m 23,5 n 2
2 a 2/3+3
¢ 42-y10
e 6-2V7-3V3 +y21
g 8-613
i 3+5V11
3 3.3

== " e T o RS

d L Exercise 1F
5
h 216 1 a 2
| & 3
49 —
=
¢ 52 d %
8 /
1:
] — 1'3
2 a
-2
d 3++v5
B - g 5'[1.? - 2)
Hv2 d 4,2
V3 h 6/5 j 2 —v2l
-3/7 1 9/5 =
19,3 m -1
3\'5-5‘15 ]] f‘; E
. =i - + b
6+2\5-:3"2_le N
13+ 6/ -
i g 81-30/2
5 - 2\ 3 EE{;

V5
+ e
4

s | =]

J11
11 =
1
> r
1
3
W 3 — 2 C
VH +43
y I
5(4 +v14) i
14- /187 |
3
9-4y5hH [
13+ 2V2 ¢
161

3+ 1.'I-|'r
2

£3 — -.E}'[-q- + l."El

11
11(3 - J11)
-2
35 ++v1189
O

44 4 2402
49
7-3/3
11




Mixed exercise
1 a y b 6
2 a ¥*-2x-15

¢ bx-2xy+ 19x - 5y + 10

3 a x¥+3x*-4x

e 6=-52=-17x+ 6
4 a 15y+12

¢ 16x*+ 13x
5 a xidxr+4)

¢ xix +y + i)
6 a (xr+1llx+ 2

¢ [x-7Hx+ D)

e [dx+ 2)(x - 3)
7 a 2x(x+3)

¢ z(2x-3)x+5)
8 a 3 h 2
9 a 1ir b 1%
10 a % b 4/5
11 a 21877

h (5x+6){7x-8)

Whenx=25.5x+6=131and 7x - 8 = 167; both

¢ 32x
b 6xf-19x -7

=

=2l - T - - T - - T

d 12K

¥+ hxi-13x - 42

15x% - 252% + 102°
Qx? — 3x* + 4x
2yl2y + 5)

2xy(4y + 5x)
Jxix + 2)

(2x - 3)(x + 1)

(1 -2x)(6+ x)

xlx + 6)(x - 6)

Ly
5%

bt d

131 and 167 are prime numbers,

12a 3/2+/10 b 10+2/3-55-/15
¢ 24-6/7 -4v2 +V14
13 a ‘j b VZ+1 c -3/3-6
g 30-1851 e T_4/3 [ 23+87
2T : 81
14 a b=-4andec=-5 b (x+3)x-50xr+1)
15 a %r b 2567
16— ' ofF:/2
Vio =v50 V3 -=v2
17 =36+ 10v11
18 x(1 + 8x)(1 - 8x)
19 y=06x+3
20 4.3
21 R—I.--R CIT]
29 4_4IE+I!=4I|—'—4+I]’
Ir:
23 %
24 4.t5+.r3,ﬂ=:iéb=2
Challenge
a a-50

b

V1 -v2)+ (2 =V3) +... + (V24 - V25) B

=I5 -/T=4

-1



