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Answer ALL questions.

Write your answers in the spaces provided. 8
p
You must write down all the stages in your working. 91
3
1 (a) Simplify m?®xm* ﬁ
Lows of Induces 2
L
XY Xoo = ¢ 344 S m_, ;
m =M el m
>
(b) Simplify (5np*)’ |
3
(‘5 X N X PSB = Couse encn tem 0 the poweroes
(cf\cu'unwwtp |
5 3 @ 2 corre.ck LemMs 7
- s xn3x(P‘) < R ob 2
(= Y == 3 (D o
SRSxnxpP? 1750307 Z
3 3 - I3 el P .............................. o /
- R2Snp? (P 8 =P T=p g
rt olaes =—'E|
(0) Simplify =~ Louws ee inas o
qr = - a-b 2
— = 0
32x9 - §_}_x 2 x — @Zcorrecf:te—f"\s W
3 T q3 r % :
X - Seld Fo 5> O B
Z ¥x o X S0
(Total for Question 1 is 5 marks) , :
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2 (a) Find
Prime

&9

57 @ 56
/\ /'\
e s | €8
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the lowest common multiple (LCM) of 40 and 56

3 : LCH = Prodluceofcll NUMbers tn venn
Foctor'sa tlon oLogram (on Y councun O thase

N Ghe Lntersection oncn,)

@ 9 @ v
VA
@6 @ o LCM = 2%2x2%¥Sx7
=280 2090
A=2>%x3x%x5 B=2*%x3x52

(b) Write down the highest common factor (HCF) of 4 and B.

$)

2x2)3%xs = &0

\

HCF= produict of
Shored pPrune

s |
faetors oY

(Total for Question 2 is 3 marks)
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3 The line L is shown on the grid.

|I
~
\
[\NRY
‘V

Find an equation for L.

3raou'er\t=
E—q,uo.ttbn of a S’U'CMO"‘" e Mz Aﬂ 6 2 0
tj =mxC + C Ae 2

tj=3x 4+ C @

+C = :1 - intercept
K
when oc=g0 5= - £

\\j: 2> -6

(Total for Question 3 is 3 marks)
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4 Raya buys a van for £8500 plus VAT at 20%

Raya pays a deposit for the van.
She then pays the rest of the cost in 12 equal payments of £531.25 each month.

Find the ratio of the deposit Raya pays to the total of the 12 equal payments.
Give your answer in its simplest form.

A) Total Cost of van:
= 120 of £ S00
.2 x 8500= 10200 ()

<
Ll
o
<
@
T
=
Zz
i
=
=
=
=

o

B) Total cost of POy ments :
12 x £531.25=£6375 0

_ A - B
C) DQPOSLt " Van cost — po_:jry\er\t CoSt

= 0200 -~ 6375
= £3825

cC ' B

Deposd: + Totad of 12 Po‘jmer\ts
3825 : 6375 O

N Whole number roto

(Total for Question 4 is 5 marks)
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5 (a) Complete the table of values for y=x?>—x—-6

X -3 -2 -1 0 1 2 3

y | 6 |O |-+ |-6|—6|-4| O

Svbsettute each = valwe into U= i—~-G

to obtoun tre corrcspor\d.v.'rﬁ d\l (same column tn talote )
€9 whenx=-2 y= x2-2¢-¢
= C—z)z' (- a)-C
=4 +2-€
Y=o Q)
(b) On the grid, draw the graph of y =x>—x —6 for values of x from -3 to 3
(2)
Plot each pownt ffomtne toblein @ @ »5 points pored Correctly
(=1 9) V4 O foy correct grapn
T T T1r TITT T
SiE3 oS SRSHRaER Rasa el
N 0P
A
‘\ === -
\ ]
SHEE 1 .
‘ é IG) A=2-6 ;0
S A - O 1 2 [3
N s | | |
16 -
—+ =
\_ | -
N3 Ty
EINTE =y /
_4 { N
(2,7
-5 i
,,,,,, ] AN T /
N 0,-6) /
x‘-!‘;’y@- )
7 HEHH
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(c¢) Use your graph to find estimates of the solutions to the equation x*—x —6=-2

j: :)CZ—DC.—G

<
E P Drow the (e \Lj= -2 gnto Urxéﬁf‘aph @
wal | oe .
=z Findthe © vouues of the 2 points ot -1.6 2.6 @
E whucn thL LL'LQ U Ee9 G 0009009009200 0 el N Qrd D
B the corve y=xX%2-x-& cross ®
‘ ng: (Total for Question 5 is 6 marks)
‘ g 6 A force of 70 newtons acts on an area of 20 cm? .
a . pressure = oree
: The force is increased by 10 newtons. area

The area is increased by 10cm?

Helen says,
“The pressure decreases by less than 20%”

Is Helen correct?

nitvat  Pressure :
You must show hcI

P=.E-: 70 (D

New Pressore :

Inctval Presse
P E

R 20°1s (ess thmt?sg-?}hmpmssum = 80°o 0¢ LnLtigA ErESSUE. UY\L"E (NCN\-?
3.9x0.9=2.% @

P=£ = 70ti0 =% 2.6
A 20t 10 30

New Press ore_

of
inutiod > T\WPZ\’SSU'Q
P=_F - 28>2.6 o)
A
No, Helen (s tncorrect . Tre diecrcase U's 3rcater than 20 /e

20°s (eSS than the Lnttiokpressue = 80<s 0 ¢ nitigh ErESSUE
[ 80 "o

35x0.8=2.R O

B0le oF | new pressure
fnttvod b I

28>2.¢ 0

No, Helen (s (ncorrect . Tre decrase is 3rta,l:er than 20 /e

(Total for Question 6 is 3 marks)
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N\
- -
VA -
11 ::8::
<, Y z
(@]
e.0. for thenew 10 /‘ ;ii
Potnt x, , e 9 5
Needto rovel / A // A
?'op the distonc. 3 5
betvwentihe 7 %
Cente and xC, / >
=
S 6 g2
& (0,) » (3,10) / / >
(S o shwet of (}:) 5 T Ay | o L
'Iq’ B
3, /1 4= 2,4) i
q XE‘— 3 ‘pfom """"

the Centre pount 3 4lD)
(o) 2
~og =(on, 1) 1.2)

= (| ,LI-) !

Enlarge shape A by scale factor % centre (0, 1)

R posicue SF = expectino O Shapelntre
Same onentotton

SFL 1 = Smolershope —closertsc enure

(Total for Question 7 is 2 marks)
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8 60 people were asked if they prefer to go on holiday in Britain or in Spain or in Italy.

38 of the people were male.

11 of the 32 people who said Britain were female.
8 males said Italy.

12 people said Spain.

One of the females is chosen at random.

Tot
What is the probability that this female said Spain? °

Total, for I= 60-32-122=1¢ ()
F choosina T = 16-8=3 ()
Total F = Go-38 = 22

F ChOOSL'f\a S = 22_”_9:3

P ( the chosen femate. Soug Spawn) =

P 4 8 5§ 2 8 A 0 9 2 4

B| S |T | torat
™ € | 35
£ oy |3 s |22
ok 32112 | 1€ | €6 0,
Femaleswho Chose Span 3
TotaL Number of femates 22
3
................... 22@
(Total for Question 8 is 4 marks)
9 I
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9 Jean invests £12 000 in an account paying compound interest for 2 years.

In the first year the rate of interest is x% «

At the end of the first year the value of Jean’s investment is £12336

. . X
In the second year the rate of interest is B %

What is the value of Jean’s investment at the end of 2 years?
Set Up €quotton for interest W yeor I
12000 x (1+ =)= 2336 U

)4'—2} = 1.528...
’x_ - 0.028...
00
v 2.9 0,

Find yEar ] rote of tnterest :

[.4yle UnCrEOge Wrltten as
. / O decimak Mukkpluer
Year 2 interest:
1233¢  x 1.014 = 1250870 ()

/

" Compound interest' Sowe Work witn the
Ve ot tne @0 op the first yeor

(i +2)

XC °fo (nCrease writeen as o
A2 clmo MUsLLpLLer

(Total for Question 9 is 4 marks)
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10 The vector a and the vector b are shown on the grid.

< YA
e

<
& 6
= ¥

= -3
E al

° il +

‘ g L-20

a -y
2

/ |

‘41
>
0 2 4 6 8 X
0. a§ o.column veCtor
(a) On the grid, draw and label vector —2a l) _[2x) =<“2)
—2(0)= -2(2)7 L)) )
(b) Work out a +2b as a column vector. Vectors anlyShow mogn ttuoe and
d.l'fCC(;t'Of\, soujcor\be arowun ondwhereov\
I:hean'ck.

Work ovt a. ano b as column vectors :

() b=y W [BJ@

o, b

a + 2b = (;‘)+2>J3) 0, 5
. 2\

B ( 2 ) * (zx-g (Total for Question 10 is 3 marks)

J
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11 fand g are functions such that

2
f(x) = e} and  g(x) =4x*
v Substkitute >c=-5

o
. o
(a) Find f(-5) tnto £(x) fonction. ;;3;;
=
£(-s)=2% - 2 =2
-5 2 z
AAAAAAAAAAAAAAAAAAAA P T— -
(1) 1
(b) Find fe(1) R
AN CompoStte Cuncelon
'doa(mer\dop‘ E F(S(‘ac))= F(g('))
9(1)= fx" 0) H;iy,;:;;g;
=y
f(U) :_2__. = _)_-_; ._'_ {
: 8 — O
e T
(2)

(Total for Question 11 is 3 marks)

12

P 4 8 5 2 8 A 0 1 2 2 4



PhysicsAndMathsTutor.com PMT

: 12 Of the farm
g y y U= moc +C
< =6
g =mC
L Graph A Graph B J
u
= N R
= 0 x 0] x
wl
B =f
I~
=
F -
2 Y A tendsto ox(s y
8 3: Rac?
Graph C Graph D
o > o

o x , o x
doesn't 90tvough ongin

The graphs of y against x represent four different types of proportionality.

Match each type of proportionality in the table to the correct graph.

constant of ) T .
proportionalit ype o
Y proportionality Graph letter
=Rx - yoox B
ﬁht_/ﬂ =max +C
Smph / y oc x? D @ 2 correct
y Correct
= koc? y o \/; H @
+ (lua(xratt'c 1
yoc = C
X
T ., (Total for Question 12 is 2 marks)

Inversel Plupuu ttona
as Y Lncreases, ¢ d€creases
P"°P°V(=Lbna.u:7
= Wunot gqo t:v\roush thonat'n
There ase NO el SOWLLONS far
wnenx=o (< X) , SO th€ 0 faph
WIW tend to the J OxLS .

J
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A ltemodte
Se ﬁment

F

A, B, C and D are points on the circumference of a circle, centre O.
FDE is a tangent to the circle.

(a) Show that y—x=90
You must give a reason for each stage of your working.

The tongens of the Circle s perpendicitos t0 LS radivs

. LODE = (opF =90 (O

[BOE = >+ LODE LBDE=3 clve t o the akermate §eamer\t the.orem
() Correct Cercle buorems forchosen
=2t °lO Mmeonod

; LBDE=3=‘DC+ 9o :j::;c,+°(o

Y-x=a0  Gs required ()

Dylan was asked to give some possible values for x and y.

He said,
“y could be 200 and x could be 110, because 200 — 110 = 90”

(b) Is Dylan correct?
You must give a reason for your answer.

____________ N.O.,......_._.5...MU.St.....b.€..._lQSS_._.___._li_lf_\.Q_.__m_.__l_8_0__._._._.Q_S__L__'t..l..'s..a(\..Q.A.@Le.....__L?l__._(l___(i_nanj_L.e_

(Total for Question 13 is 4 marks)
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14 The distance-time graph shows information about part of a car journey.

A

160 s=9d .4
t <
140
_A
120 m= 23
A=<
100

. The rodent ce a
Distance travelled

80 distance-time vaph
(metres) ot & 8t'ver\ pom@ Wil
60 e Vs avollue for tne
Speed .
40 by
ODrowa t ent
20 ik
i at t=5 @
0 B>

0 1 2 3 4 5 6 7 8

Time (seconds)
Use the graph to estimate the speed of the car at time 5 seconds.

ﬁno\x‘rg the Sroacent Of the bmgent'-
M= Speeo= By _ €8 -u

JAES

7.8-3.2
= 6y

L-6
=13.9

ANy vale [N the ran
J U-19m/s ¥

Bq ....................... m/s

(Total for Question 14 is 3 marks)
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15 A darts team is going to play a match on Saturday and on Sunday.
The probability that the team will win on Saturday is 0.45

If they win on Saturday, the probability that they will win on Sunday is 0.67 @
If they do not win on Saturday, the probability that they will win on Sunday is 0.35 @

(a) Complete the probability tree diagram.

Following & win On Saturday,
Saturday th% wut on Sunday

@ SUV\QG:J win

win
d) - 0.67-03>
033
QXV\ OUSU: e not win
Set of Qutcomes
= probabfu't\-'es @ win
myust Sum
Y
not win
0 1-035=0-65
065
not win @

(b) Find the probability that the team will win exactly one of the two matches.
(honzontaluy)

NOrk.L'l\\l) ACross —  ree mw , S0 we MM,U:L'pl:j

P(wtn on Sat, (seonsun)= 0.4Sx0.33= O.1ugs () Provobicties.

P(lOSQOﬂSat, wt'nonsm): 0.55%0.35= 0-1925

TO\:(LL Probcxbtu'ij = 0-1485+0.19725 @
= 034l

(Total for Question 15 is 5 marks)

P 4 8 5 2 8 A 0 1 6 2 4
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16 (a) On the grid, draw the graph of x? + y*=12.25 | )
Circle. > T rodsos ={ 225735
DCZ O.V\dd7' Lr\eqmm VA

/

yd

—.*-—

/'
N\

)

>
[
SK

1
55
g8

S
5
KRR

(2

%
2

<
230RRRKKS
SRR

(b) Hence find estimates for the solutions of the simultaneous equations

R
s
I8

SR
58

<
55
0&’
'
5

x*+y?=12.25
2x+y=1

XX
XX
o~

Yo% %
B2R0%3
(\“s
53
o2

QLK
.o
BT
YIS
v"'o’g’o
S

iz 43
247820

o

TS

2e%%%
BB

l[ S AD nere 1t MQQLS the
@) Praw on 8nd £ing wnere | e

2 correct

(Total for Question 16 is 5 marks)
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17 The histogram shows information about the times taken by some students to finish a puzzle.

Frequency
density

[
»

0 10 20 30 40 50 60

Time taken (¢ minutes)
Freqluer\c\(j = Freq,uenc\‘j aensity
X ClaSswtolen

(a) Complete the frequency table for this information.

08050

TSP
v

Time taken (¢ minutes) Frequency

5
5

SRR
5

205
s
5

0<t<5s 4

5
35

29%3
0
25 K
53

= IS-5=10
> @O | 0.6x'0

| X §

6-2% 20

@ ()

I5<t<25 6

Class wieltn |, s/ <15 L O.u%\0

25 <t <30

U

30 <t <50

r

51
¥

00y
TS bIAY

%
75
SRR

RS
S

X

18
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. —
(b) Find an estimate for the lower quartile of the times taken to finish the puzzle.
Time taken (f minutes) Frequency CcF Q ' f\_:;_l th V(ler
0<1<5 4 u
5<t<15 [ 3 23+ :_Z'E’i: € en @
15<t<25 6 14 4
25 < 1< 30 5 19 E"valwe (sh the 5<t&1S intervol
30 <1< 50 [ 23 G;J = 5' ‘/ho_lfwog thro u@h (ntefuot
/\ 5-5=10 5+ (20)= 10
\=2r=23 lower bound 0,
Ofintevad e IO AAAAAA minutes
(2)
(Total for Question 17 is 4 marks)
J
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18 ABCDEFGH is a cuboid.

F G o
(@)
H 3
—
=
=
-
m
8.lem =2
-
L
w
4 %
m
>
C :
AB=7.3cm LHCA and é{\ BC Mustle A0°
CH=8.lcm QS we are working wibh
Angle BCA = 48° Cupbold. .
Find the size of the angle between AH and the plane ABCD. 7
Give your answer correct to 1 decimal place. : 8
Q St.f\ G— = —E— Z
. A 73 B S
CO,LCUlOJfAl:? Staus = 73 (J =
HC h ue AcC :_E::
- = 9.531 o
gl.f\ l.(,g ( . E .
Fl'r\dﬂ.'n\cj LHAC! A USe the exoct vodwe k 'u's i
tan G = % (n ColculotronS ; :
g9 >
an(® = — J 5885,
9.823). .. S5
A Q.%Z_?;I.._C 5555
o~ <1/ % 55
G = tan ( — > e
G.g23... S
=39.s08 9
<3as 5
"~round. to lop. =
e
o
z
o
% e
s
20
0.1 1058
@ 2

(Total for Question 18 is 4 marks)

20
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19 Shape S is one quarter of a solid sphere, centre O.

4
‘W Volume of sphere = EEFS a
, Surface area of sphere = 477> '

Shape S

The volume of S is 5767 cm?

Find the surface area of S.
Give your answer correct to 3 significant figures.
You must show your working.

Fllr\(it'rtj r: «— Volume of o whole Sphere

L}.XS—/g - _‘j’_ rBG‘) = 4 x volume oF S
o=

2304 = ?‘PrS

r3 = 3x230u
U
r]
r =72

f‘:)lcm@

2 DA of curved (ow:,er) foce '

-L'Tx (ICr2= Trt @

SR of Other paces: < ha'F curcles
W raduus r

j-_[;r_zx 2 = JTr*

2
Totad SA= J0r24JTr2 =272 @
2= 23 x12d
=28sn () to3se
= q04.779..,
.................. qOScm2

(Total for Question 19 is 5 marks)

P 4 8 5 2 8 A 0 2 1 2 4
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20 Martin did this question.

14

2+\B

Here is how he answered the question.

14 14x2-B3) F_\V\J
2443 2+V3)2-3) (2”_5)(2“[%3
281443 NS
C4+23-2J3+3 - (2x2\+ (Zxﬁ)"' (?K‘\E)J" (‘1_3*"]%\)
_28-1443 = 4425-2\%@

7

—4-23 -3 =303

Rationalise the denominator of

Martin’s answer is wrong.

(a) Find Martin’s mistake.

.................................... \E; X-\G:—3

Sian did this question.

5

Rationalise the denominator of E

Here is how she answered the question.

5 —

Ji2
SO N

12 = 203

[a—
[S—
Sl
XS‘
[\]
S

Sian’s answer is wrong.

(b) Find Sian’s mistake.

(Total for Question 20 is 2 marks)
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21 Jackson is trying to find the density, in g/cm?, of a block of wood.
The block of wood is in the shape of a cuboid.

He measures
the length as 13.2 cm, correct to the nearest mm
the width as 16.0cm, correct to the nearest mm
the height as 21.7 cm, correct to the nearest mm

He measures the mass as 1970 g, correct to the nearest 5 g.

By considering bounds, work out the density of the wood.
Give your answer to a suitable degree of accuracy.

You must show all your working and give a reason for your final answer.
| =
m,= la72.5 M = (967.5 *

o The procuct of Larger wmberscso.

:Z_S3 Mass = l°|7012-53

V= %wxh V, = L,x Wy, Xh, Lurse,( numbes
3sF uB | LB \/ = [3.2Sxl6.05%21-7S
ve
L |3'2 l3~2—S l'$.|S = L‘— st‘u..‘
wl 16-0 | 16.05 1S.a5
Vie = O
A1 2.7 21.75 21.65 e~ 4S5 40.9...
ol=M
v /Sreater U mMerotor
_ My = [ cwrgastd - M
0y= — I.8vama. o v
V, &~ lower denominosor v
d. - 1972.5 - OL|.3L}.L4-- d(.: %12 - 0425k --.
VT ystoa... 46854

Rotn the upper and  lower bounds for gensiewy

O.43 glem?® found to O.y3to 2op. @

(Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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