Answers

1 Algebraic manipulation

1.1 Expanding two brackets
1 a 6x>— 15x
b X x +2

x X2 +2x
+3 +3x +6
2+2x+3x+6=x>+5x+6

¢ 22— 10x+3x—15=2x2-Tx— 15
d 6x2 — 8xy — 15xy + 20y> = 6x> — 23xy + 20y”
2 a 2%+ 8 b 18x% —30x
¢ 10x> — 10xy d x2+9x+20
e x>+ 10x + 21 f 2+5x—14
g x>—25 h 22 +x—-3
i 6x*—x—2 j 10> =31x+ 15
k 122+ 13x — 14 I 18x + 39xy + 20y?
m 35x% + l4xy — 15x — 6y n

6x2 — 16x — 9xy +24y

1.2 Factorising expressions

1 a 325 + 352 b (2x — 5y)(2x + 5y)

¢ b=3,ac=-10
2+3x—10=x2+5x—2x—10
=x(x+5)—2(x+5)
=@x+5)x—2)

d b= —11,ac = —60
Two numbers are —15 and 4
6x2— 1lx — 10 = 6x> — 15x + 4x — 10
=3x(2x — 5) + 2(2x — 5)
=Bx+2)(2x—5)

2 a 27%GBx—5y) b 720’3 +54%) € 5x%y(5—2x+ 3y)
3 a0 (c+3)x+4) b x+NE—2 € (x—S5)E—6)
d x—8)x+3) e x—9Nx+2) f x+3)x—4)
g x—8)x+35 h x+NDx—4)
4 a (6x— Ty)(6x + 7y) b (2x — 9y)(2x + 9)
¢ 2(3a — 10bc)(3a + 10bc)
5 a0 (—1)2x+3) b Gx+1)2x+5) € 206x—2)2x—5)
d 2x+Dx+3) e Bx—1DH3Bx—4) f (BGx+3)(2x+3)

1.3 Using index lows

1 a1l b Vo= c (272 =3=9
1 _1 3 2 _
d 716 e 3x f p 2
2 ho122_ 3
" 856 26
2 al b I c 1
3 a7 b 4 c 5 d 2
4 a 125 b 32 ¢ 343 d 8
1 1 1 ]
601—3£3 b 5x? c 3x dL, e,% f 3
2 2x°
g 2x* h x
] ] 8 1 4 16
7 a 7 b 3 cv 3 d 1 e 3 f )
1.4 Algebraic fractions
] @ X602 _ x—-2
6x(2 +x) 3(x+2)
b Gc+3)E-7 _ x—7
2x+3)x+3) 2x+3
2x , 6x+3 _8x+3
C Tt % 6
4 —2x+t2 __5x—15 __=3x+17
x=3Nx+1) E=3N+1) @—-3Hx+1)

2 a 2(x +2) P e 2E2
w1 x— 1 X
: X x+3 X
d x+5 e x ¥ x—35
13x 1lx+5 x
§ ¢ I3 b = € 23
X 1lx + 4 Tx + 13
d 32 D) f =50
4 a 5x + 11 3x+ 1) ¢ x—8
G+ +D X + 3) )
d 2(x—3) 5(x +2) 5x — 4
x+ Dx— 1) 2x—3)x+1) G+ Dx—2)
3x+ 4 2x+3 2 — 5x 3x+ 1
5@ =1 € %-3 PE

1.5 Completing the square
1 a x+3P2-2-9=@x+32—-1
b 20—+ h =23+ - Bl=20- -1
23— 4

2 a (x+22—-1 b (x—5)2—28 ¢ (x—4)2—-16
d (x+32-9 e x-12+6 f @+2p-L

3 a 2x—22—-24 b 4(x—1)>-20
¢ 3(x+22-21 d 2 +32p-2

3y 4 39 _lp_ 1
4 a 2x+3P+% b 36x—37—3
3v2_ 9 -

c 5()6-1-—]—0 0 d 3(,\+6)+]

Don't forget!

* four

*ax® 4+ bx+ ¢

* b; ac

* the difference of two squares; (x — y)(x + ¥)

E3 a” +n

% a"l -n

3 a"l”

* 1

*Va

V@ or (Vay"
1

w1

H’"
* numerator; denominator
5% 1
* common denominator; equivalent
*px+qp+r

Check up

1 a 32—-7x—6 b 6x»%2x + 5%
2 a x? b x—5x+7)
3 (et -5

x+2
4 2x+3

c X
¢ (2x — 5y)(2x + 5y)

2 Formulae

2.1 Substitution
1 a 2X8+(—6)=16-6=10b 8+(—6)><~%=8—2=6

3X8_ _y d 8- (-6)=2+6=38

2 c=§of(5o—32)
=5
—9of18

5X18+9
10

c

C
C

53



20t+r)y=35 rt—1)=3t+5
2t + 2r = 15¢ rt—r=3t+35
2r = 13t rt—3t=5+r

2r Hr—3)=5+r

==

—_

3

- S

5 d= T D
—_— =—V
8 r= a+4
_b-c¢

a

M4 g=

* replacjig each letter with its value
* everything else

ck up
_4y-3
2= 2+y

3 Surds

3.1 Surds

1 VB X2=V25XV2=5%XV2=5/2

2 VA9X3 —2/4X3 =49 X V3 — 2/4 X /3
=7XV3-2X2%XV3=3/3

3 VO -VIV2+V2VT —VE=T7-2=5
4 a 3/5 b 5/5 c 4/3 d 5/7
e 10V/3 f /7 g /2 h 9/2
5 a —I b 9-V3 c 10/5-7 d 26-4/2
6 a 15/2 b V5 c 3V2 d V3
e 6/7 f s5/3
3.2 Rationalising the denominator
1, V3_V3
T a \—EX—3—T
b VL VI _VZX2/5_%
viz  v1z 12 6
" 3 2-V5 _ 32 —V5) _32-V5)
2+V5 2-V5 4+2/5-2/5-5 -1
=-32-V5)=-6+3/5
V5 vatl W7 V2
2 a = b I ¢ = d 5
e V2 f V3 g g h %
a2 o 3+V5 2(4 — V/3) 6(5 + v2)
I s R
Don‘t forgeft

* the square root of a number that is not a square number
*2,V/3,V3,etc.
“Va x Vb

Vb

* denominator
* \/3
*h— /e

Check up
1 2/5 2 9-4/2 3 10+5/3 4

1

35
5 5

4 Quadratic equations
4.1 Solving by factorisation

T a 5x2—15x=0
Sx(x—3)=0
So5x=00rx—3=0
x=0orx=3

b x+4Hx+3)=0
Sox+4=0o0rx+3=0
x=—4orx= -3

c Bx+4HBx—4 =0
So3x+4=0o0r3x—4=0

c= —1dorr=14
x = 1301.x 13

d 2x+3)x—4)=0
So2x+3=0o0rx—4=0

x=—lorx=4
2 2 3
2 a x=00rx=-—§ b x=00rx=z
cC x=—-50rx=-2 d x=2orx=
e x=—lorx=4 f x=-Sorx=
g x=4orx=6 h x=—-6orx=6
i x=-T7orx=4 j x=3
RO Y = 2 s e
k x= Sorx=4 I x Sorx
3 a x=—-2o0orx=5 b x=—-lorx=3
¢ x=-8orx=3 d x=—-6orx=7
e x=-50rx=5 f x=—-4orx=7
e = =3 ppgp= 51 = b e
g x=-3orx=2; h x Forx

4.2 Solving by completing the square
1 x+32+4-9=0
(x+32=-5=0
(x+32=5
x+3==x/5
x=-3*+/5
x=-3+V5orx=-3-5
2 2 -Ix+21=0

_ Iy _ 49
2A-Fp+2- =0

G p=10=0
=Mz = 17
Sl
o1+ 17
X Z * 15
x—%=i%\/ﬁ
J\_7+4\/ﬁ0m_7—\/ﬁ
3 ax=2+VTorx=2~-V7
b x=5+V2lorx=5—-v21
¢ x=—4+V2lorx=—-4-V21
d x=1+V7orx=1-V7
e x=-2+V6Sorx=-2—-V65
_—3+v8 __ —3-—.80
f x= 0 orx = 0
4 a x=1+VIdorx=1- V14
b —3;@0”6_ 3—2\/ﬁ
c 5+ V13 _5—-V13
x 5 orx==—

4.3 Solving by using the formula

(@) =62 -4xX1X4
= 2X1
_—6+36—16
2
_ —6*v20
=
2
_ —6*x V4 X5
S
f=6+2/5 _ —6-2/5
2 2
x=-34+V50rx=-3—-V5

X




2 a=3,b=-7,c=-2

= 1EVE —AX3IX =2

2X3
po 1V F A
’ 6
_1=VT3
.\——T‘
X:7+6\/ﬁ0“_=7—6\/ﬁ
3 G'x=—l+§0rx=-—1—£
3 3
b x=1+£01‘x=1—ﬂ
2 2
_1-V17

4 g x=7+8‘/ﬁorx

8

b x=-1+VI0orx=—-1- V10

Don‘t forget!

* two; b; ac

+ —b = vb® - dac
2a

* negative

Check up

2
= —]Z0orr=2
% 1301x 2

orx =

_ 7+ V4l 7 — V41
T x= 5 2

2
3 x

- =3+v89 . _ —3-/89

20

20

5 Sirhulfaneous equations

5.1 Solving simultaneous linear equations using

elimination
1 2x=4

x=2,y=—1
3 x=1,y=4

5 x=2,y=-5
7 x=6,y=—1

2 6x=18
x=3,y=5
4 x=3,y=-2

5.2 Solving simultaneous linear equations using

substitution

T 5x+3Qx+1)=14
S5x+6x+3=14
llx =11

v =1,y=3
3 x=9,y=5
5 x=%,y=3%
7 x=—-4,y=5

_1._.3
9 X—Z,y—14
5.

2 4x+3(2x—16) = =3
4x + 6x — 48 = -3

10x = 45

x=45y= -7
4 x=-2,y=-7
6 x=—é—,y=3

8 x=-2,y=-5
10 x=—2,y=%

3 Solving simultaneous equations where one is

quadratic
X4+ (x+1)2=13
X+ +2x+1-13=0
r+2x~12=0
202+ x—6)=0
xE+3)x—2)=0
x=—-3o0rx=2
whenx = -3,y = -2
whenx=2,y=3

_5—3y
2 x= 5

22+ X8 =3 = ) -

— 32
PN ) R P

2

4y* +5y =32 —24=0
Y +5y—-24=0
+&»r—-3)=0
y=—8ory=3
wheny = —8,x = 14%

ant

wheny =3,x= -2

3 x=0,y=
x=-=5,y=0
=8 ,=_19
4 x= 3y 3
x=3,y=5
5 x=-2,y=-4
x=2,y=4
6 x:%’yz
x=3,y=5
7 y=L1*V5 -1+V5
2 2
e 1595 o —1—d5
2 2
_—1+V7  _3+V7
B x 7 2
c=—1=V7 3-V7
2 ’ 2
Don‘t forget!
* elimination; substitution
* two
Check up
1 x=4,y=-2
= 3l 1
X = -2v.) 2
2 x=2ky=1

b

Answers




Answers [

6 Cpy=f(x—90°)
Cry=1f(x)—2

7 Ciy=fx-5)
Cory=1f(x)—3

8 yT
y="f(x+2) y=f(

7 Transformations of functions
7.1 Applying the transformations Yy = flx) £+ a and
Y = flx = a) to the graph of y = f(x)

7.2 Applying the transformations Yy = f(+ax) and
Y = *af(x) to the graph of y = flx)

fo Iy 21;(L :ll
VT TN

90° |
)

T

[=)
°

y="fx-3)
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Answers

8.2 Parallel and perpendicular lines

W2 51—2=73

5n_=;5 1T m=2 2 m=2
= | y=2x+c _1_ 1
=3.d=5 — T2
= 9=2X4+c m
term =3+ (@ —1) X5 - y=—§x+c
- y=2x+1 5=—gX—2+c=1+c
4 8+ 1 82; 402 c=4
8 8 —97 10 53 ns R
12 first term & 1, common difference = 3 3 m =%
_1_ 5
m
1 a=1,d=4, 432,a =7,L = 41 y=—2+c
S, =2 x1 =27 +41) 3=-2X-5+c
c=-1
S, =15X (2 + 2 = 24n = —2x—7
S, = 1770 18 p o les_ 62
3 §,=352,a=17,d= S,=1,n=2 1 9-0 9 3
3
352 =22 X7+ (n— 1=2[2a+ @2~ 1d] — =3
704 = n(14 + 2n — 2) 2a+d=1 y=3x+c
704 = 2n* + 12n 93=a+ (20 — 1)d 0+95+-1\_(9,
22 + 12n — 704 =0 a+19d =93 2 * 2 )‘(5’)
12 +6n— 352 =0 a+19(1 — 2a) = 93 p=dt e
(n+22)n— 16) =0 a+19—38a=93 .3 -
n=16 19 — 37a =93 2=5Xgte= "t
‘—37a =174 e 19
a=-2,d=5 4
first term = —2; cpmmon difference = y=%x—%
5 610 6 1395 7 %350 8 290 S _
9 341 10 1370 n 48 12 10 3 = # p=_ Sty
13 first term = 2/common difference = 3 C y= 3 d y=5x+8
Don‘t forgeft 6 a y=—%x+2 b y=3x+7
- _ =%
* sequence cy 4x + 35 dy x -8
* pth term 7 o y=—lx b y=2
ithe samg/amount 8 a parallel b neither ¢ perpendicular
fa+ (nf~ Dd d perpendicular e neither f parallel
Don’t forgett

*y=mx+c
*ax+by+c=0

am-style questions

@ first term = 60; common difference = —7 P Y2 : N1
b —1245 . 'Xg X
* gradient
¢ .1
o w1
8 Coordinate geomeiry m

Exam-style questions

8.1 The equation of a line
1 a x+2y—4=0 b x+2y+2=0 c y=2X

1 y=—-dx+3 2 3y=2—4
2 9 4
2y=—x+6 y=—§x—§
x+2=6=0 gradient = m = 2 Graphs of functions
: —e= 411 5
y-intercept = ¢ = —zor — I3 9.1 Recognising graphs
g grap
3 m=3 4 m=;—:—;=%=% 1 ab
y=3x+c y=%x+c
13=3X5+c¢ 4(or7)=5X2(0r8) +c
13=15+c¢ 4(r7)=1(r4) +c X
c=—-2 c=3
y=3x-2 y=2x+3
5 a m=3,c=5 b m——%,c 17
c m=2,c=—% d m=-1,c=5
e m=%,c=——§-or—2% f m=-5c=4
6 y=>5x
y=-3x+2
y=4x—17
7 a x+2y+14=0 b 2x—y=0
¢ 2x—3y+12=0 d 6x+5y+10=0
8 y=4x-3
9 y=—%x+7

o2

M0a y=2x—3 y=—%x+6

c y=5x—2 d y=-3x+19 e B.. @



Answers

2 ¥ K .
4 2 2
v 4 3 'l' ‘
2 ?
|
£ i 9 X4
N\ l"% i {
4 ¢ N
432019 1 2 3 23 ‘l
py o s
1 "' y= -2
S5its i
W ‘ =X 2 =3
o b ) £ 3
= T e — ot
i
3 "y
51
O
PN xHy=s5
3 4 DY
10 Inequailities AT s
o - o e Aot 1o ly=loidthe
10.1 Solving linear inequaiities ! el . |x-axis
4_ e e
1 a -2=sx<4 b z<x=<2 _a 43 1/ 110 2 3 4 56 X
c <12 d —5x=-10 = -
x<6 x=<2 = s
e 4x—8>27—3x /
7x > 35 '
.x>5 4 £ 4 |
2 o xs—4 b —-1=sx<5 c x=1 RN 5 L4
d x< -3 e x>2 f xs-6 b2 -3 LA
3 a x<-6 b x <% ‘*." Lo bgll ~/
4 x> 5 (which also satisfies x > 3) el Sl )
e
10.2 Solving quadratic inequalities i /
T (x+3)x+2)=0 543210y 2 3 4 5%
x=-3,x= -2 =1 /\\
x<—-3o0rx> -2 S s
2 x(x—=5)=0 3 X2+3x—-10=0 L3 / “‘
x=0,x=5 F+5HE-2=0 . .
Y x=-5x=2 [ .
YA L. 8
y=3r—47 y=—x\\
5 Ty
5
5 o f2 x oL
BE2 yr-4
13
© > X —tp |
t i
1 |
0=sx=<S5 i x
s5<y<9 5 44 432 ; 4 5 6 7 8 910
1 =1
B
4 x<-2o0rx=6 5 —7<x<4 Y = X >
I 3 1 3
6 §<x<3 7 x<-—jorx>gz 3
8 —3<x<4 9 2<x<2i .- =4
3 5
Mxs—zorx=2 .
2 3 6 ¥ U—x=4
6
10.3 Representing linear inequalities on a graph . 5
1| AT e I .
3
2
1 »
-7 46 544 -3 =2 10 2 4 A
] = xFyl=2
=2
o e 4
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Don‘t forgett

* a negative number

* solve; sketch the graph; values
* shading regions

* unbroken (solid)

* broken lines

Exam-style questions

1T 3sx=2

2 e

s

€ 21 +20=105m/s

d Between 0 and 10 second?
2 a 15min

¢ 6mph ph
3 a 2min b 10min

Answers

\

c ; - ,
4 i : :
i {fta
’g 3 i g
2
2 s
a Y
0 S o
10 20 30 40 50 60 70 8¢ 90 100
Time (minutes)
4 a C b A
N.2 Speed-tilne graphs
1 a 9+ 12=075m/s?
b Methodl:%x9><(20+32)=% 9X52=1234m
Method 2:% 9X 12+ 9 X204 54+ 180 = 234m

Speed (m/s)
|t
/

0
0 5 10 15 2

Tirge (seconds)

b 2m/s ¢ 100m
4 a 100km/h? b 57 miles
5 a 4m/s? b ¢ —2m/s?
6 a 30m/s b 1m/s?
7 a 5s b 275m
Don't forget!
* distance
* the time taken
* speed
* faster
* no movement
* speed

* the time taken to travel
* constant speed

* acceleration

* deceleration

* the distance travelle

Exam-style quesfions

T a 4m/s?
b 150m

12 Direct apd inverse proportion
12.1 Direct prgportion

¥*=20+5=4

®




