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Answers

1 Algebraic manipulation
1.1 Expanding two brackets

1 a
b

FTQ o oaoo0

m 3517 + 14xy — 15x — 6y

6x2 — 15x
X X g
X x? +2x
* 3 +3x +6

X+ 2+ 3 +6=27+5c+6
22— 10x+3x—15=22=Tx— 15
6x* — 8xy — 15xy + 20y? = 62 — 23xy + 20)?

2x% + 8x

10x? — 10xy
x4+ 10x + 21
x2—=125

63 —x —2
12x2+ 13x — 14

b 18x* — 30x
d > +9+20

f Y+50—14

h 222+ x—3

j o102 —31x+ 15

I 183 + 39xy + 20y?

n 6x2 — 16x — 9xy +24y

1.2 Factorising expressions

1 a
c

2 a
3 a
d
g
4 a
c
5 a
d

3xy(5y* + 3x7)
b=3,ac=—10

b (2xv — 5y)(2x + 5y)

X433 —10=x+5x—2x— 10
=x(x+5) —2(x+5)

=(x+5x—2)

b= —11,ac = —60

Two numbers are

—15and 4

6xr — 1lx — 10 = 6x2 — 15x + 4x — 10
= 3x(2x — 5) + 2(2x — 5)

= (3x +2)(2x —
2x*y}(3x — 5y)
(x+3)(x+4)
(x — 8)(x + 3)
(x — 8)(x+95)
(6x — Ty)(6x + 7
2(3a — 10bc)(3a
(x — )(2x + 3)
2x + D(x + 3)

5)
b 7&b* (30 + 5a>) € 53X (5 — 2x + 3y)
b (x+7x—-2) c (x—5x—6)

e (h—Nx+2) f G+SHx—4)
h (x+7Dx—4)
¥) b (2x = 9y)(2x + 9y)

-+ 10bc)
b Gx+ D@2x+5 ¢ 23x—2)2x—3)
e Bx—DBx—4) f Gx+3)2x+3)

1.3 Using index laws

1 a1l b V9=3 ¢ (V2TR=3=9
d l_: X e 3 § ﬁ=\4
4216 ’ ¥
©_3 h 122_3
o 3 : g6 2¢
2 al b 1 c 1
3 a7 b 4 c 5 d 2
4 a 125 b 32 c 343 d 8
1 1 1 |
5 a 7= b = € 35 d %
358 2 y i -
6 a = b 5 c 3x d = e )2 f 3
2 2x5°
g 2 h x
| 1 8 1 4 16
7 a5 b 5 c 3 d & e 3 f 3
1.4 Algebraic fractions
1 a x—2) _ x-2
6x(2 +x)  3(x+2)
p U*+I&=7 _ x—7
2x+3)x+3) 2x+3
2¢x , 6x+3 _8x+3
€8T E &
2%+ 2 5x— 15 —=3x + 17

=3+ -+ G-3Hx+1D

2 q 2(x + 2) b =~ ¢ ¥%t2
x— 1 x—1 x
X x+3 X
d x5 - X f x—3
13x llx+5 &
8 a3z T T
X 1lx +4 Ix+ 13
d 5 ¢ f =55
Sx + 11 3+ 1D x—38
ol (x+3)x+1) x(x + 3) ¢ x(x +4)

d 2(x— 3) S(x +2) 5x—4
x+ Dx—1) 2x—=3)x+ 1) (x+ Dx—2)
3x+4 2x+3 2—5x 3x+1

59537 b =2 -3 X+ 2

1.5 Completing the square

1T a @E+3>—2—-9=@x+32—-11
3 9. e Iy 5w 1 25 _ . _S5n_ 17
b 2(x E.x+§)—2[(.\ Z) +§ E]—Z[(.\ 1) *E]
— oy o2 17
= 4) 8
2 a (x+27%—-1 b (x—52—28 c (x—4)2—-16
d ¢+37-9 e x—1P+6 f @+Ip-il
3 a 2x—22-24 b 4(x— 1) =20
€ 3(x+2P—21 d 2a+3p-2
s 30, 39 N S
4 a Ac+P+5 b 3x—3P~—3
I e - SN I
¢ S+~ 35 d 30+27+ 3
Don‘t forget!
* four
*ax? + bx+ ¢
*byac

* the difference of two squares; (x — y)(x + y)
ES am +n

3
& g
* ]

n—

* va

=/ (a™) or (Va)"

ALl
nl"

# numerator; denominator

b -4

1

5 d 3 tor: s ,l £
common denominator; equivalen

*px+q)P+r

Exam-style questions
1 a 32—-7x—6 b 6x%%2x+ 5y%)

2 a x? b (x—=5x+7)
3 (x+ 14774
x+2
4 2x+ 3
2 Formulae

2.1 Substitution

c X

¢ (2x — 5y)(2x + 5y)

1 a 2X8+(—6)=16—6=10Db 8+(—6)X%:8—2:6

3IX8 _

2 C:gof(so—n)
ngofls
C=5X18+9
c=10

d 8- (-6)=2+6=8




4 Quadratic equations
4.1 Solving by factorisation

3 a7 b 3 c 20} 25
e —324 f —18 B
4 a —16 b 2. c 28 d —24
22 =1 L o
5 a 23 b ; d -7
6 610
2.2 Changing the subject of a formula
1T v—u=ar 2 r=12-m
_v—u Y
= a ! 2—a
3 20t+r)=5%X3t 4 r(r—1)=3t+5
2t + 2r = 15¢ rt—r=3t+5
2r =13t rt—3r=5+r
(=2 (r—3)=5+r
13 —E T
r—3
= —P=2] -5
5 d= e 6 w 3 T T D
_4q—r __2u __V
B r= P L 2d— 1 s a-+4
o ) _3x+1 _b—c
M y=2+3 12(1“.\__'_2 18 d
_2h+9 ik
Be=5= Be=ois
Don‘t forget!
* replacing each letter with its value
* everything else
Exam-style questions
1 y= 4y —3
x = 247
3 Surds
3.1 Surds
1 V25X2 =V25 XV2=5%XV2=5/2
2 VA9 X3 —2/4X3 =V49 X V3 - 2/d x V3
=7%xXV3—-2X2XV3=3/3
3 \@‘\/7\/64’ V2V —Jd=7-2=5
4 a 3/5 b 5/5 c 4/3 d 5/7
e 10V3 f 2/7 g 6/2 h 9v2
5 a —1 b 9-V3 c 10/5-7 d 26—42
6 a ]5\/2— b \'/g c 3\/5 d v’—?;
e 6/7 f 5/3
3.2 Rationalising the denominator
| @ Lx¥3_73
V3 \4 3
b V2 \/lZ_\@XZVE}_Q
Viz  JI2 12 6
c 3 Xz_\,/?_ 32 —V3) _32-V5)
24+V5 2-V5 4+2/5-2/5-5 -1
=-32-V5)=-6+3/5
V5 V11 W7 V2
2 v 5 b €5 d 5
e V2 f /5 g %i h %
3+V5 2(4 —V3) 6(5 + V2)
B a=y b =3 € 773

Don‘t forget!
# the square root of a number that is not a square number
# 2 V3,3, etc.
#Va x Vb
sVa
Vb
* denominator
b

*bh— e

Exam-style questions
1 2/5 2 9-42 3

(4]
~
<

9]

10 + 5/3 4

1 a 52— 15x=0
Sx(x —3)=0
So5x=0o0orx—3=0
x=0o0rx=3
b (x+4)@x+3)=0
Sox+4=0o0rx+3=0
x=—4dorx=—3
c Gx+4)3Bx—4)=0
So3x+4=0o0r3x—4=0
X = —l%or.\'= 1%
d 2x+3)x—4=0
So2x+3=0o0rx—4=0
.\':—1%01‘.\'=4
2 a .\':001'.\‘:—% b _\‘:Oor.\'=%
€ x=-50rx= -2 d x=2o0rx=3
e x=—lorx=4 f x==So0rx=2
g x=4orx=6 h x=—-6orx=6
i x=—-Torx=4 i x=3
k \:—%01'.\'24 | «\‘24%01‘.\'25
3 a x=—-2o0rx=5 b x=—-lorx=3
€ x=—8orx=23 d x=—-6orx=7
e xy=—50rx=5 f x=—4dorx=7
g .\'=—30r.\'=2% h .\’=—%or.\‘=2

4.2 Solving by completing the square
1 (x+37+4-9=0

(x+32=5=0

(x+32=5

x+3= ivf

x=—-3*V5 B

x=-3+S5orx=-3-V5
2 2 —Ly+21=0

A —IP+2 -1 =0

oIy N7
C—gpr—16=0

. — Iyg = 17
=" =16
.\'—ZZiH

A 16
=4 =+ L7
YTy 1

_7+VIT 1 =V17
X 4 orx 1

3 ax=2+VTorx=2—-V7

b x=5+V2lorx=5— 20

¢ x=—-4+V2lorx=—4-V2I
d x=1+VTorx=1-V7

e yr=-2+V650rx=-2—-V65
_—3+V89 _ —3-V89

f x 0 orx 10

4 g x=1+VIdorx=1-V14
.*—3+v’§§ __—3—\/5

b x= 5 x= 3

/17 —_ a7

¢ xoStVEy 5=y 3

4.3 Solving by using the formula

—(6) £/(6)* —4X1X4
F=
2X1
-6+ 36 — 16
2
_ —6+20
B
—6+V4 X5
2
_ —6 + 2V5
5 orx 5

1




2 a=3,b=~-7,c=-2
(= 1FV49 -4 X3X 2
’ 2% 3
p= 1 VA + 24

b x=—1+VI0orx=-1-V10

Don‘t forget!

*two: b ac

x —b = Vb’ —dac
2a
* negative

Exam-style questions

A1 -
1 _\_:7+v41 orx:7 Var
2 2
—1%01‘.1':2
_-34VE -3 /&9
20 . 20

N
=
Il

5 Roots of quadratic equations

5.1 The role of the discriminant
1 a=3,b=7,c=5

b2 —4dac=T>—4 X3 X5=49 — 60 = —11; no real roots
2 b —4ac=0

a=1,b=4,c=p

PP —dac=4—4X1Xp

16 —4p=0
4p =16
p =4

3 b —4dac<0
a=hb=3,¢c=-17
br—4dac=3"—4XhX—-7=9+28h
9+28h <0
28h < =9

h<—§

4 no real roots 5 two real and distinct roots
6 two real and equal roots 7 no real roots

8 g==*8 9 g=+6V2

10 = +5 noe>-2

5.2 The sum and product of the roots of a quadratic
equation

1 a=2,b=6,c=-5 2 —z_’:_7‘%=10

S“m=—§=—g=—3 ¥ =(=Tx+10)=0
Product = =23 = —25 24+ Tx+10=0
3 sum = [1, product = 30 4 sum = —1.6, product = —4.2
5 sum = 0, product = 591—6 6 sum = %l product = %3
7 X*+2x—-8=0 8 3+x—-2=0
9 2+ 17x—9=0 1022 +3x—29=0
Don‘t forget!
2a

# discriminant * two real and equal roots
# two real and distinct roots * no real roots

% _b % C
a a

s _\.2 — (_%)'\. + % e

Answers

Exam-style questions

1 *=8/3 2 27 +5x+9=0

6 Simultaneous equations

6.1 Solving simultaneous linear equations using
elimination

1 2x=4 2 6x=1
x=2y=—1 x=3,y=5
3 x=1,y=4 4 x=3,y=-2
5 x=2,y=-5 6 .\‘:3.)'——%
7 x=06,y=-1 8 v=-2,y=5

6.2 Solving simultaneous linear equations using
substitution

1 5x+32x+1)=14
Sx+6x+3=14

2 4x+32x—16)= -3
4+ 6x— 48 = =3

x=11 10x = 45
x:],),'::; A\':4.5,)7:_7

3 x=9,y=5 4 x=-2,y=-17

8 x=ky=al 6 x=ly=3

7 x=-4,y=5 8 yv=-2,y=-5
=1, =3 R . |

9 =Y 14 10 x 253 5

6.3 Solving simultaneous equations where one is
quadratic

1 2+@x+12=13

X+ +2c+1-13=0

22 +2x—12=0

202 +x—6)=0

x+3Hx—2)=0

x=—-3orx=2

whenx = —3,y= -2

whenx=2,y=3
5— 3y

T

¥ —3y) _
=

2y2 + DI p—g

2

42+ 5y —3y2—24=0

V+5y—24=0

y+8(y—3)=0

y=-8ory=3

wheny = —8,x = 14%

2% + 12

wheny=3,x= -2

3 x=0,y=5
x=-5y=0

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

g p=lEd5 _ —1+/5

x= Ly = 8 x=
5 )

_1-=V5 ,_“1:\/3

X = = g =

2 2

»H
-
Il
|
= e
—
I
|
u'E

I
Il

I
)
- -
o
| wRlow
S NS
N

|
s

Don’t forget!

* elimination; substitution

* two

Exam-style questions

1 x=4,y=-2 2 x=2

19—
=
Il

19—

7 Arithmetic series

7.1 General (nth) term of arithmetic series

1 Firstterm=4X1+1=5 TFourthterm=4 X4+ 1=17
Second term =4 X2 + 1 =9 Fifthterm =4 X5+ 1 =21
Third term =4 X 3 + 1 = 13 First 5 terms are 5,9, 13,17, 21



2 5n—2=173
Sn="175
n=15
3 a=3,d=5
nthterm =3+ — 1) X5
=3+5n—-5
=5n-—2
4 8+ 13+ 18 5 3n+2;62 6 17—2n;—37 82:402
8 8.-97 9 25 10 53 ns

12 first term = |, common difference = 3

7.2 The sum of an arithmetic series
1 a=1,d=4,n=730 2 §,=432,a=7,L=41

$,=X2x1+@E0-1)x4] 432 = &7 + 41)
S,=15X(2+29 X 4) 432 = 24n
S, = 1770 n=18

3 5,=352,a=7,d=2 4 S, =1,n=2
352="12X T+ (n—1)X2] I =2[2a+ 2 — 1l
704 = n(14 + 2n — 2) 2a +d=1
704 = 2n% + 12n 93 =a+ (20 — 1)d
2n2 + 12n — 704 =0 a+19d =93

n”+6n-352=0
(n+22)(n—16)=0

a+ 19(1 — 2a) =93
a+ 19 — 38a =93

n=16 19 — 37a = 93
—37a =174
a=-2,d=5

first term = —2; common difference = 5

5 610 6 1395 7 —5350 8 290
9 341 10 1370 M 488 12 10
13 first term = 2; common difference = 3

Don‘t forget!

* sequence .

*

“ nth term
* the same amount
a+(n—1d

'57[2(1 + (n — 1)d]

5 1l

% j(a + L)

Exam-style questions

1 a first term = 60; common difference = —7
b —1245

8 Coordinate geometry
3.1 The equation of a line

1 _\s:—%v\'-i-} 2 3_\‘:2.\'—4
2y=—-x+6 b :%.\' —%1—
x+2y—6=0 gradient:m:%

y-intercept = ¢ = —% or —1
_ _7—-4_3_1

3 m=3 4 m=g—5=%=73
y=3x+c¢ )'=I§x+c
13=3X5+c¢ dorT)=1x2(0r8) +¢
13 = 8+ e 4(r7)=1(ord) +c
c=-2 c=3
y=3x—2 _\'=%_\‘+3

5 a m=3,¢c=5 b m=—%.c=—7
c m=2.c=—% d m=—-1,c=5
e m=%.c=-%or—2% f m=-5.c¢=

6 y=5x ) )
y=—3x 42
y=4x—17

7 a x+2y+14=0 b 2x—y=0
c 2x—3y+12=0 d 6x+5y+10=0

8 y=4x—-3

9 y= -2+

Va y=2x—3 b y=-1x+6
cC y=5x—2 d y=-3x+19

8.2 Parallel and perpendicular lines

T a x+2y—4=0

Answers

T m=2 2 m=2
y=2x+e 1-_1
9=2X4+c¢ m 2
c=1 y=—5x+¢
= 2%
y=2+1 5=—dx-24c=1+c

c=4
] y= —%,\' +4
3 m=5
I S
n
y==2%+e
3I==—2X—=5+¢c
c==7
y=—2x—17
—-1-5__6__2
4 m= 50 = 3
1.3
m 2
y= %\ + ¢
0+9 5+—1):(g ,,)
b 72
= %\' + e
39 _ 21
2= 5X3 +c= T +c
2= =
=L 1B

5 a y=3x—-7 b y=-2x+5
c y——%_\' d y=%x+8

6 a y=—1x+2 b y=3x+7
c y=—4x+35 d _\'=%,\‘—8

7 a_\':*%.\' b y=2

8 a parallel b neither ¢ perpendicular
d perpendicular e neither f  parallel

Don‘t forgett!

*y=mx+c

*ax+by+c=0

% =2 N

m=N=x

# gradient

T
m

Exam-style questions

b x+2y+2=0 c y=2u

9 Graphs of functions
9.1 Recognising graphs

1 G,b y Y
P,
0 X
0 X p
..... ...
7 A
P




2 a,b
YA YA
normal /
tangent 0} f\
tangent
0 X
P
normal
..... C... B =
YA YA
normal
tangent N\
9) X %
%/ * O/ tangent
normal
..... B.. A
N !
Py N
> 0 X
(0] \x
tangent_ " P
I:
............ normal
..... D..
3 B,.C,A
9.2 Drawing and using graphs
Val oles|=2l=1]ol o |2]a]a]s
y 10 3 =2 |=5]—=6]| =5 =2 3 10

@ b x=—-l4or—150rx=34o0r35

b

4 a

b

0 2
—3 11
X =3 | —2 | =1 0 | 2 3
y | —18] =1 4 3 2 7 24
yx=—14,x=0o0rx=14
i 3| —2 | —1 1 2 3
y 13 2 1 4 5 =2 | —23




9.3 Sketching graphs
1 Y

2 Whenx=0,y=0"-0—-6=—-6

(0, -6)
E—3)x+2)=10
y=3o0rx= -2
(—=2,0)and (3,0)

4 x=3,lor—2
(—2,0).(1,0) and (3.0)
y=-3x-1X2=6
(0.6)

90° 180° ¥

<

.

30 —6%)

10

12

B3 %)
o A 4 x
-12]
vy
1
o0 x
Y1
> >

n

15

17

Answers

Iy
6\
O 2 3 ‘Y
2% =%
y W (2,4
(0) X
y
O x

Y4 /
4 ==1 0 3'.\'
—{2

o)

tad
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9.4 Graphs of circles

3

7 a (1,-2)

Centre

SF

-

- 71
gl | N
el w
N =

=]
=
X’E&!
V]
O L N m
NC T II\
I
m
I
<
T
l5
Es
©o
e
-
I~
— nwlan o~ m
T
~
T
3A —
T
<
I
Lol L
_ . S
o |
Ty




_/

(0] X

8 a (2,3 2
L YR ] ] T
1\ T i 6 T 0 | T
o | - | | |
[ K 1 |
L LATN HEEN
|| L 1 RN
{ | I |l T
| |Ceﬂ\tre- -J % } :
i 1 i I
} | \\'J/T -
; | | R
| J6I5Ja-3-2-10 435 6 3
| WL
! |
I =72 T | !
L | |- |
] = i
i =4 —
- s |
: | ‘ L 1
| Nk |
9 a (0,2 2
c I TT7 ' L |
6 !
i 5
V4NN
I
2%
i | , |Centre,
L
5 ’ N P% '
—6—5—-4-3-2-19 y 4 6
Ll
| L5
| - |
: ¥ l
1 A |
| &
i | 5
1 !
i i 6
| | ,
10 (x— 272+ (y—32=36
N centre = (—2,5), radius = 4
Don‘t forget!
* a straight line
* parabola
# y
0 x
E y
/|0 X
! 1y Y
fora>0 fora<0
jo X (0] ‘.\
# y
fora>1

1
w0<a<1

0 x

y = sinx

T T T T T >
o o o o o Jo o X
Q Q O\ O Q O\ AQ N
\g) AV D7\ 9 W\ )
/b‘/fi’\,/\ '\\)ébt
1_

Ya
/ Y = cosx
T 0 b by

! Y ' y = tanx

! R ; / |

SAIBIL SBIL S
SO SN P i B IR NS SNl

* touches the curve but does not cross it

* perpendicular
*x=0
*y=0

*# the curve gets closer to but never touches or crosses
* complete the square

* turning points

#(x —a)’> + (y — b)> = r*; centre; radius; x* + y? = ?

Exam-style questions

! Equation Graph 2 Y4
y=3 D 6
y=@x+2)x—-2) |C
y=2-x2+x) |A
y=2 E ][1 0
y=@+27% —x)|B

3 a

i

b —24,08,26




Answers

4 2 [ Y T -
I 4 o
| 3
l
2 o
-4 43 42 1.4 2% 4 1
Py
el y=-2
P <
TSk =3
yTx i 43
o | e
3 I[ ~IX
i T
AT
Nix+Hy=s5
3 -
10 Inequalities .
y=pxt3 |48 L ly=loisthe
s i - i =
10.1 Solving linear inequalities , . |x-axis
] a —2sx<4 b §<,\’$2 —1a 43 _1? 2 3 4 ‘}“\f X
c x<12 d —5x=-10 =1 B
x<6 ) L5 s
e 4x—8>27—3x / I
7x > 35
x>5 4 ‘\‘ ' ! 74
2 a xs<—4 b —-1sx<5 c y<1 T [ 5 4
d x<-3 e x>2 f x=<-6 o + Lin
3 ax<-6 b x<3 3 /
4 x> 5 (which also satisfies x > 3) k. 5
° ° ° 990 ‘\"
10.2 Solving quadratic inequalities % /
1 x+3)H+2)=0 —5 -4 -3 —2—140\\ 2 3 4 5
x=-3,x=-2 !
<—3otx>—2 =2 . o
2 (x—5=0 3 Z+3—10=0 L L / i |
r=0,x=5 (x+35)Hx—=2)=0 | ! %
Y4 x=-5x=2 i I | "
. ya - — { %
y=3J\—47 1 | y=—\:\
5 [ L [ T ] [
, 1] L] LA
5 6O 2 L A 1|
™ & v
: i 3 ]
0 5 ¥ i 2 1
| p L~ : ' L
*‘ 1 1 ] ]
O0=sx=5 I A"l
5=y=2 —15—4—3—2 h p. 4 6 7 ) 10 -~
| = | f T |
= 1 | ,
x<—2o0rx=6 5 —7<x<4 L2 !42 : :
Lo 3ol - 3 |
§<\<3 7 x< Fory>s ] — ' B
—3<y<4 9 2<x<2k [ e=l—3 ™ ; [ |
3 5 ! i . L | —
00r=<-—sorx=x c = .
20T =3 6T y T ¥-%
| ! 6 l
10.3 Representing linear inequalities on a graph 1 5 ﬁ ;
1 Y g | [ I
— 3 1‘ . ‘ |
| 2 ‘ ‘ > | | |
[ R J *.L B > !
| 1 | ' ‘ l E 4 I I
i 1
[ . > [
-4 53 -2 - P T
|_1* T B | 7465443219 | 3 5
' (s : i x[+y[=2
be=|-3 B } =2
=3 2




7 N Lo
L -
1 o 1| | .
| = K | .'l |
s“ [ o | ) ‘T 1
L N ! 4 7_ . 1
S, | i
o ) .
I B / [ My=x+3
-2 / - |
I~
A L% & |
; \‘I l
! “ |
Jalz 193 23 4 5 o\g 8 T
] |l . .
AN
| <l e N x+y=6
b i
-3
' e |
4 * ==X
_ -
y‘\ =/ )
8
Don‘t forget!

# a negative number

*# solve; sketch the graph; values
* shading regions

# unbroken (solid)

* broken lines

Exam-style questions
1 —3=sx=<2
2

1 Distance-time and speed-time graphs

1.1 Distance-time graphs

1 @ 2or4 (depending on whether you’ve counted the start and

finish)

6+ 10=0.6m/s

21 +20 = 1.05m/s
Between 0 and 10 seconds
15 min

6 mph

2 min

Qano0ancT

b 15 miles
d 48 mph
b 10 min

Distance (miles)
N

NG

0 B | 34 S aus) Bl WA
0 10 20 30 40 50 60 70 8‘0 90 1
Time (minutes)

4 a C b A

1.2 Speed-time graphs
1 a 9+ 12=0.75m/s?
b Method I:

00

X9 X (20 +32)=1x9x52=234m

il
2
Method2:%><9>< 124+9X20=54+ 180 =234m
2 a 4+8=05m/’
b 1x4(12+22)=68m
3 a 1 [ [T
20
E \
3 |
o | \
& NER
]
[ ] [
0+ — \‘ .
0 5 10 15 20 25 30 35 40 45 50
Time (seconds)
b 2m/s ¢ 100m
4 a 100km/h? b 57 miles
5 a 4m/s’ b 150m c —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 travelled

Exam-style questions

1 a 4m/s?
b 150m

12 Direct and inverse proportion
12.1 Direct proportion

1 a Pxh b P=7h
P = kh P=7X1l
56 =kX8 P=£77
k=56+8=17
P="17h
2 a y=hk? b y=5x
45 = kX 3? y=5%X5
k=45+9=5 v=125
y =52
c y=5¢
20 =5 X x?
=4

2=20+5
x=2



@

an
QS © v

an
S

c 6
6 a B=2/C
2
7 a =3
8 a v=3y
9 a m=2'

Lo 20 « i o i <

12.2 Inverse proportion

k
1 a IOO—E

k=100 X 10

k= 1000

p — 1000

Il
]
S

SES v‘

7 a s=
8 a y=

9 a ‘I—T

Don’t forget!

* direct
* inverse
* o

x x; = kx

_k
Ry

=l

b

T = o o

YA
:\—7JorJ
; ) X
QA
ﬁ Q=322
(0] Z
Yy
y = 2.5x?
'6) X
16 c 100
300
11.1
5
_ 1000
0
1000
20= ="
o
0 = 1000 + 20
0 =50
vX
§ =
VX -
Vi=5+5=1
x=1
S4
s=4
O t
2 c 10
VA
80
UZE
—>
(8] w
6
24 c 4
1
0.1 ¢ 0.1

Exam-style questions

1 a A=3B

Answers

Bl

13 Transformations of functions

13.1 Applying the transformations y = f(x) + a and
y = flx = a) to the groph ofy = f(x)

1 y

= f(x) +
/ y=f(x)

\

=f(x)

y="flx—3)

y = ()

y = f(x)

=Y

7 Cpy=fx—25)

y = flx—5)

NS0, N7 e

6 C;:y=1f(x—90°
Cory=flx)—2 Cyy
8
flx + 2) y = f(x)
., o/ s
y="fx)-2

=f(x)—3



13.2 Applying the transformations y = f(xax) and
y = =af(x) to the graph of y = f(x)

E | ]

|| y = 2f(x) |

2 - —
O\

1

|
il
|
Ite)
2l
°
o | |
°
o0
o
°
S SR ),

2 . g
27y =H2w
4 y-=f()l
, y=f()
—180%_—9%¢ |4 90 0°
Ty = ()
=
3 a U}
N7 = Bt
y = f(x)
i 510 / X
Z
je)
b g
y = f(2%)
y = f(x)
] 5 %
7S
U
4 [y = (30
y = 1)
X
y = —2f(x)
5 U1
\ 4=
Y= ()
0 X
y = —ff(x)
6 y
1 y=-F(=2x)
\ y =]
= I

7 y=1(2x)
8 y= —2f(2v)ory = 2f(—2x)

9 ab [T [ T TV l 1
12 '
L AN RVANE
|
FPEA PSS
/ /|
r =27
L L ! f y =120
10 O,b ‘ _i‘ y = f(x
La | 42 410 2 4 3
y=f( Ix
, I
/ / N
Don‘t forget!
:I:_\'
#x; left; right
wd L
(l"‘
sl
a o
*(Z;_\'
*a,y;x
Exam-style questions
1 a Tk
) y = flx) +2
1
2/410 A
o,
2
y = f(x
b 7
y="flc=2) 3
-4 3—%— 2 7
/ AEREL
2 a U4 b U

y =| 2f()

—
/
.

14 Area under a curve

14.1 The trapezium rule

1 h=1

x 0 1 2 3
y=0@-0x+2| 6 | 6 | 4 | 0

Yo = 6’."1 = 6!,\'2 = 4’.3'3 =0
=1x1x[6+26+4) +0]

(26]

=13 sq units @

| —



3
x 4 6 8 10
y coordinate for the curve p; 12 13
y coordinate for the straight line 7 6 5
=0, =6,m=8,y;=0
A=1x2[0+26+8)+0]
= 1x28
= 28 sq units
3 34 squnits 4 149 sq units 5 14 squnits

6 25% sq units 7 35 squnits 8 42 sq units

9 26% sq units 10 56 sq units n 6% $q units

Don‘t forget!

* the area under a curve

* Area = %/1[)‘(, + 2(y, + ¥3 ... + ¥4-1) + y,]; the values of y for
each val—ue of x used

* number of equal strips the area has been divided up into; the vertical

boundaries of the area
* the number of strips, nn
s_b—a

n

Exam-style questions
1 71.25 sq units
2 35 squnits
3 72 sq units

Practice Paper

1 x=—-4y=-5
3 4y — 6xy — 617

2 m= i\/%

4 a (2x—3)(x+1) b 525
5 a Y4

y = flx + 2)

0 3 X
Minimum point at (1, 0)
b Y4
y="Ff(—x)+2
0 3 £

Minimum point at (—3,2)

Answers

6 3+EV2 b 45 —29V2
1 _c _ 1
tu 2x b 9a*h’ £ 3
8 a b=1l,c=-6 b a=4,4q=16
9 a x>32 b —3,-2,-1,0,1.2.3
10 a 399 b 22
4 —1 8—4_
na dilxBodo b 125
a |l [ 3]=2-1lo|1]|2]3]4
y |-18] 0| 4| 0] -6|-8|o0]|2
b
i
|
I
;
¢ x is approximately —2.3,0.6 or 2.7
4x—3 3
Ba 5 b 3
14 a16p> — 4 X 4 X (dp + 5) = 16p> — 64p — 80
b —1,5
15 a EERBRESEASANMS AARNAKECRRS)
50+
§40
g 30
]
0 20
a B
10
O 10 20 30 40 50 60 70 8071L
Time (s)

b 70 cl.7+x02m/s
16 a (3,-2) b A3.,2):;B(3,—6) c —2+2/3
7 a 540g

b Cxd

C=kd
36=kX12
C=3d
—3/3m
3 5
sy [om
=3X 15
_ofm
N5
18 a 4,12) b 14 sq units
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