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. (a) Solve each of the following equations.

() Tx+4=3x+16

Ix =3 = 1674

ot = 12

i, i

(i) 3x+2=203-2%)

St 2= 6= U

R tTYo= 62

1ax= 44

s .

/

[6]
(b)  Simplify each of the following.
@ 20r+1)+5r
Grr2+S5c
2
NN T VNS
) 32p+3)-2p-1) il O
Got9 —2e4Z. Mo
4ot 1)
[4]
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4.

13. (a) Simplify 4p*® x 3pr’,
|2 o4r? HX 3= 17
r POxo=pYt
_ {
(6xe*=rd
2]
(b) Factorise 6a°b + 9a.
Bl m 20 ot mw
......... =
Solve each of the following equations.
(@) 6r—11=17+2
G~z 111
Ud =2%
L=
3
(B) 3(x-TN=27
Id—z21=27
o= 2 7 |
S =HR
A= 16
(3]
(el m,%um
e o e A e o—————
25= 16
=9
[2]
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(b) Solve the following equation.

AR

................... e

24, Express

n n

n—3 n+2

as a single fraction in its simplest

Nnta) —n(n=3) , X

; OH.C?_T._.._ ekl
C(C_\rﬂr/z .OLG.W._”O\.«\/
P

(N=23)(Nnt)

Pl

N5 — 3P+rw¥xﬂ

=

(TDRT)

(=31t )
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19. (a) Express the following as a single fraction in its simplest form.

(3= (2 95)
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14. The graph of y = x* = 3x% - 13x + 15, for values of x between x = -4 and x = 6, has been (a) Use the graph to solve x* — 3x% - [3x + 15 = 0.

drawn below. L L...a _\QJUSGO

1 Ny

S ¥ SN =3, 10,3

(11
(h) Using the graph, estimate the gradient of the curve ¥ = x*~ 3x? = 13x + 15 when x = 4.
_oﬁm\aﬁ,ni ,H,mﬁwr ) 5

HIEIEN I R NI

(¢) Bydrawing an appropriate line on the graph, solve the equation

¥ -3x*-13x+5=0.

Goby=0a2 =31 21334150 2.3, 03857

Word Y= 23 —32—33 +.5 O

Dt U=10.

() Use the trapezium rule with 4 strips to estimate the area of the region enclosed by the
curve 3= x* - 3x*— 13x + 15 and the x-axis between x = -3 and x= 1.

10

s .-u., SRS, ) ] A S 5 . N
| SRR | 114

—-30

L 50—

=0

(4]
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17. (a) Factorise the expression 14w 24+23w+3 and hence solve the equation

14w? 4+ 23w +3=0.
Qe Z Lt 2 T3 %\J

Tw(ZurA) Hi[2wt3) [t + 23 F

Qcojﬁciﬁ il

........... L&

4511, 2 s

D
_\A O W=

[3]

(b) Factorise the expression 9e®—49,

(3e l;w/\wm{ltqj

[2]

22. A cylinder, with base of radius x cm and height /# cm, has the same volume as a cuboid with length
x cm, width x cm and height (x + 2) cm.

Find an expression for h in terms of x and 7, simplifying your answer.

<O Wowve = QN\OF*NJ
0 e 0 5 b

\Volime = Thcthn .

an_\, f o) <
([ Thn) = X2 d+7)
M=o +2  ~
hW= oA+2 5]
T

Page 15

trencous g

The sum of Sara’s age and her brother’s age is 22.
Find Sara’s age and her brother’s age.

\/\/
Syultoneous equobions 1o cs

11. Sara calculates that five times her age and three times her brother's age gives a total of 100.

Sa+3b =lo0 )

Otb = 22 (2)

S5a+Sh = 110 Qx5

— 5at+3b =100 )

2L = i0 —

=55

Sub.iato .wl O+5 =22

Or\ ]

[4]
12. There is a positive value of x which satisfies x* = 65.
Find this value of x correct to the nearest whole number.
You must justify your answer.
FE— .5
....... 3 =9 25 Hdodbie
2 = 2,5 160 ol
d-S° =635 Too by 23
a ¥ 2.5
Belseon 2,5 & 3 )
So 3 (ahob Vo) | UMGMWOW
[4]
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5

fa}  Find the equation of the straight line shown in the [ollowing diagram.
Write your answer in the form » = mx + ¢.

h...
- S m_ _
| 5 \_ m._ P
_Pﬁmﬁﬁﬁw«.,._. ' L fri
H—HH- e 3 H=HH
| 3 1 ]
N :
..... T 12 h .::,tlt.Tl.l,,.n,I_Illl
i e
1y i et asbisd b _:_ S N ] Z_T.;;: _ &
i Bl ! , | R 2 I 1 .
~6] =5 —411-311=2 |1 [O[1[[1]. 2\ 113, |4 5 16 x
T i i "
i
e Rimmas eens e -2 2 ;
NEEER Tl‘u___: i ! (e i
e s e S — Rl
IREE | i
i =51 = g 7=
. o
L1l ____. b Bl e L1 mm.ik....._..

m@ rD ........ 50 PnEr ..... _+ ;

(b)  Write down the cquation of a straight line that is parallel to y = 5x.

/._ ............................................................................................................. o

(¢) Find the mid-point of the straight line that joins the points with coordinates (2, —7) and
(6, 13).

Page 19

11. The diagram shows a straight line graph.

)

A\r mﬂﬁm.
=l s

(a) Find the gradient of the straight line.

3 =7

\-S

(b)  Write down the equation of the straight line in the form  y=mx +c.

= Za+43
bt

Page 20
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19. Make £ the subject of the formula
10¢/: = 2e) = T(h—

loh- M@WI,?,AW
[0, = —(K+2pe
= IS+70¢
Doe=1

3 =
= ~TK+70¢0 Or
%] <

(3]

21. Make e the subject of the following formula.
10b + 5be =3e + T¢
JT&F@&

1Qb +8be = 3e+7C -
= JP_OFAWK,
€ (8k=3) = IC—I0b mlww@%@

She — 3¢
€ — TJC—10b
Sb=3

[31

Page 23

8.

(a)  Solve the following simultaneous equations by an algebraic method,

Show all vour working.

3x+4y=19

; = |
LH+®.HN.~%

Page 24
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14.

The graph of ¥ = 25 — »* has been draw
v

n below.

-304.

(a)

(h)

Use the traperium rule, with the ordinates x =0, x=1,x=2, x=3,x=4and x = 5, to
estimate the area of the region bounded by the curve, the positive x-axis and the positive

B = 215

Z

(e)

y-axis.

— Hri2tlgt2 4205
= B0 5
[4]

Page 27

9.

4x* + 10 for values of x from —3 to 3.

The table shows some of the values of y =
{aj Complete the lable by linding the values of y for x =1 and x = -2.
X -3 =2 -1 0 1 2 3
=437+ 10 -98 | 6 10 42 118
. o A _ /ﬁ
__ Hti0.

4x |+ 10

(b) On the graph paper below, draw the graph of ¥ = 4x* + 10 for values of x from -3 to 3.

[

v
A

..50“..

120 3

Page 28
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18. (a) The diagram shows the sketch of v =5x> On the same diagram, sketch the curve
y=-— 5x3.

Rotlect 1n o€ aotLs

y

{b) The diagram shows a sketch of y=f(x).
On the same diagram sketch the curve y =f(x-2).
Mark clearly the coordinates of the point where the curve crosses the v-axis.

W Rylet &

Page 31

{1

(2]

18. (a) The diagram shows a sketch of y = x%. .
On the same diagram sketch the curve y=x* - 4.
Mark clearly the coordinates of the point where the curve meets the y-axis.

Doven U

ki

(2]

(b) The diagram shows the sketch of y=f(x).
On the same diagram sketch the curve y =f(x - 5).
Mark clearly the point where the curve meets the x-axis.

NS

(2]

Page 32
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(hj

The diagram shows a sketch of » = cos x,

¥

FTT T R ™~ | P b T
[ 1 | _‘_ ' ,t..s\, | i i 1 Lo A @ I
- L ) B ,Ommur,. .‘_\ I 1 R SR

_._ { R i H ,.. 1 _.._O,,m...if.‘“ J_: ,H.. _._. _|“. eL |
P L1 [ 11 I
_‘_,, 11 i ,u T .cmn—-.w T _‘_ T N ¥ i H
I i ) _|_... 1. _\_ \\_ L._ _l..
_. Q,‘N....., _|_ i 3 1\ Nn ;_ ) [
P T
(P
Y
» Tt

EEANNE
e
B 0% W
RN RRS

Find the values of x in the range —180° < x < 180° which satisfy the cquation
cos x = 0-5.

Page 35

14. Match each of the
spaces below.

following equations to the appropriate sketch by writing the equations in the

y=sinx y=tanx y=2+cosx
LY
> Equation : = N+ﬁ8 A ¥
& J
e
* mazmmo“Jr _ Gn
U.
* mm:w:on/q Hllu_) o

[2]
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