MATHEMATICS PREPARATION
WORKBOOK

ANSWERS

UNIVERSITY OF WARWICK



Contents

Expanding brackets and simplifying eXPreSSions ..........cccevieeeveneeeenieeeeeseeee e e 2
Surds and rationalising the deNOMINALOK ..........cccveviieieiiiiieece e 3
RUIES OF INAICES ...ttt sttt ettt ettt b e st b et et et et ebeenesbenbenaen 4
FaCTOrISING EXPIESSIONS. ..c..evitinteiteteie ettt sttt ettt ettt se e bt e b et b e bt e b e sa e b e e e s et e e eaeeneebeneenen 5
COMPIELING TNE SQUATE.......c.eiiieiiiieieete ettt sttt et et ae b sbeene e 6
Solving quadratic equations by factoriSation .............cccceieeceieceeiiceeere e e 7
Solving quadratic equations by completing the SQUAKE..........ccecveevieeeciirieece e 8
Solving quadratic equations by using the formula ... 9
SKetching qUAAIratiC GraphS ......c.ooeiiiireeeeee ettt 10
Solving linear simultaneous equations using the elimination method...........cccccocvveveeinieeciennenene. 12
Solving linear simultaneous equations using the substitution method.............cccocoevveeineevieieenene. 13
Solving linear and quadratic Simultaneous eqUALIONS ...........cceeieeevierieeerece e 14
Solving simultaneous equations graphiCally ...........cc.coevirirereriiiieseeeee e 15
LiNEAT TINEQUAITTIES ..ottt sttt ettt b e bt bbbt eseebesbesbesbeneen 16
QUAAIALIC INBGUANITIES ....cveveeeieiecieeeete ettt ettt s e et e s be e e e s teereenbesteessenseereenes 17
SErAIGNT LINE GIaPRS.....ceeeeeeeeee ettt s e b e st e e e e s teebeesbesteeseentesreenns 18



Expanding brackets

and simplifying expressions
Answers

1 a 6x-3 b -10pq - 8¢

2 a 21x+35+12x-48=33x-13
b 40p-16-12p—-27=28p—-43

3 a 12x*+24x b 20k®- 48k
4 a -y*-4 b 5x2-11x
5 a -1-2m b 5p®+12p%+27p

6  7x(3x —5) =21x?— 35x

7 a xX2+9x+20 b x*+10x+21
c x2+5x-14 d x*2-25
e 10x2-31x+15 f  12x*+13x-14
g 4x2—28x+49 h  16x%— 24xy + 9y?
8 a xz—l—i2 b x2+2+i2
X X



Surds and rationalising the denominator

ANswers
1 a 35 b 55
c 43 d 57
2 a 152 b 5
c 32 d B
3 a -1 b 9-43
¢ 10/5-7 d 26-4J2
4 a ﬂ b Q
7 2
c ﬁ d 1
3 3
— 3++/5 b 2(4-+/3)
4 13
6 XxX-—y
7 a 3+22 b Xy




Rules of indices

Answers
1 a 1 b 1
2 a 7 b 4
3 a 125 b 32
4 a L b 1
25 64
3
5 a 3% b 5x2
c 2x8 d X
6 a 1 b 1
2 9
7 a xt b X’
1
8 a 3Yx? b —
Jx
1
9 a 5x? b 2x73

10 a x3+x? b X3 + X

w |




Factorising expressions

ANswers

1

~

a  2x%3(3x - 5y)
5x2y2(5 — 2x + 3y)

(x+3)(x+4)
c (x-5x-6)

a (6x—7y)(6x+7y)
c 2(3a—10bc)(3a+ 10bc)

a (x-1@2x+3)
c (x+1)(x+3)

2(x+2)
x-1

X+2
C [
X

3x+4

4(x+2)

7a%h?(3b® + 5a?)

(x+7)(x-2)
(x-8)(x +3)
(2x — 9y)(2x + y)

(3x +1)(2x + 5)
(3x—1)(3x—4)




Completing the square

ANswers
1 a (x+2?2-1
c  (x—4)2-16
2 a 2(x-2?%-24
c 3(xx+2)?%-21
2
3 a 2(x+§j +§
4 8

2
5[x+ij S
10 20

(5x+3)?+3

(x —5)2— 28
(x+3)2-9

4(x —1)>-20

2
2(x+§J B
2 2



Solving quadratic equations by
factorisation

Answers
1 a x=0orx=-2 b x=0Oorx= 2>
3 4
C X=-borx=-2 d x=2o0orx=3
e x=-lorx=4 f Xx=-5orx=2
2 a x=-2o0rx=5 b x=-lorx=3
c x=—3orx=2l d xz—lorxzz
2 3



Solving quadratic equations by
completing the square

1 a x=2+J7orx=2-.7 b x=5++21 orx=5-+/21
c x=-4+2lorx=-4-J21 d x=1++7 orx=1-47

2 a x=1++14 orx=1-.14 b x=_3+2\/£orx=_3_2\/ﬁ
5+4/13 or 5-13

2 2




Solving quadratic equations by using
the formula

1 a x=71+£orx=—l—£ b x=1+ﬂorx=1fﬂ
3 3 2 2
5 = 7+2\/41 or x = 7—2\/41

—3++/89 o x —3-4/89

20 20

3 x=



Sketching quadratic graphs

ANswers
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Line of symmetry at x = —1.
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Solving linear simultaneous equations
using the elimination method

Answers

I x=1y=4

2 x=3y=2

3 x=2,y=-5

4 x=3,y=—%

12



Solving linear simultaneous equations
using the substitution method

1 x=9,y=5

2 x=2,y=-7

3 x=

4 x=

13



Solving linear and quadratic
simultaneous equations

Answers

1 x=1y=3
9 13
X=——, y=—"—
5 5
2 x=2,y=4
X=4,y=2

3 x=3,y=4
x=2,y=1

4 x=7,y=2
Xx=-1,y=-6

14



Solving simultaneous equations
graphically
Answers

1 a x=2,y=5
b x=2,y=-3

N
QD

X=-2,y=2
x=0.5y=05

(op

w
QD

x=1l,y=0andx=4,y=3
b x=-2,y=7andx=2,y=-5

4 x=-3,y=4dandx=4,y=-3

15



Linear inequalities

Answers
1 a x>4 b X<2
2 a x<-20 b X<3.5
3 a x<-+4 b -1<x<5
4 a t<E b nzz
2 5

5 x>5 (which also satisfies x > 3)

16



Quadratic inequalities

ANnswers
1 -7<x<4
2 1<x<3
2
3 3<x<4
4 2<x<2l
2
5 xs—E orxz§
2 3

17



Straight line graphs

Answers

1 a m=3.c=5 b m=—%,c=—7
c m=2,c=—§ d m=-1,c=5

2 a x+2y+14=0 b 2x-y=0

3 y=-§x+7

4 a y=2x-3 b y=—%x+6

18



