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Instructions

® Use black ink or ball-point pen.
@ Fill in the boxes at the top of this page with your name.
centre number and candidate number.
® Answer all questions.
® Without sufficient working, correct answers may be awarded no marks.
® Answer the questions in the spaces provided
— there may be more space than you need.
® Calculators may be used.
® You must NOT write anything on the formulae page.
Anything you write on the formulae page will gain NO credit.

Information
® The total mark for this paper is 100,
@ The marks for each question are shown in brackets
~ use this as a guide as to how much time to spend vn each question.
Advice

® Read each question carefully before you start to answer it
® Check your answers if you have time at the end.
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Answer ALL TWENTY TWO questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.
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Giventhata < b < ¢

the four whole numbers «, @, b and ¢ have

AxL = 3¢

Work out the value of a, the value of h and the value of ¢.

7 700

a mode of 7
a median of 8.5
amean of 9

t
V.V
wnt

7
.. 10

]

___ [(Total for Question 2 is 4 marks)

(4} On the number lire, show the inequality -2 < 3 < 1

|
-
|
()
o —
>

i is an integer.

(h) Write down all the values of i that satisfy —3.4 < n -

(=]

-3)_2"{10) ll 2

(Total for Question 3 is 4 marks)
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4 Atrain journey from Pans to Amsterdam took 3 hours 24 minutes
The total distance the train travelled was 433.5 km.

Work out the average speed of the train.
Give your answer in kilometres per hour.

24
3%

= 3l hrs

(275

kmi'h

(Total for Question 4 is 3 marks)
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5 The diagram shows a cuboid and a cylinder.
Diagram NOT
accurately drawn
' A |
/ '
[}
xrem i _____________________ 2xcm
wH S5cm
12¢m g e I 4
\"‘-——-___.__._-——-"'/
The dimensions of the cuboid are xem by 12cem by Sem.
The volume of the cuboid is 270cm’
The radius of the cylinder is xem.
The height of the cylinder is 2xem.
(a) Work out the volume of the cylinder. 1
Give your answer correct to the nearest whole number. !
270 =42 ¥5 ey |
X =27 - |
x Jx ‘
VOI - /nwx X x |
|
2 :.
> Trx b x les |
- (
o cm
{3)
(b) Change 1 m’ to cm’
3 |
X {00 |
'l 000; 000 3 |
cm
i) b
(Total for Question 5 is 4 marks) |
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6 (a) Make ¢ the \ub_]ect of A= j =5
A+rs, = C
C = Y(A+52)
o (2)
(b) Write down the value of g
-I "E_ 5]
(¢) Factorise x° —ﬁl_r +§4 'i
1
(-3 )oc-8)
(2)
- S (Total for Question 6is Smarks)
J
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7 Kuro invests 50000 yen for 2 years in a savings account,
She gets 2.4% per year compound interest.

Work out how much money Kuro will have in her savings account at the end of the 3 years.
Give your answer correct to the nearest yen.

—

IJ

50000 X 1024 = 53687-0.

53697

(Total for Question 7 is 3 marks)

yen

et
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8 The diagram shows a regular pentagon, ABCDE, a regular hexagon, CFGHID,

§ and a quadrilateral, EDIJ.

| .

F Diagram NOT

§ accurately drawn

!

| |

|

!

|

,I AEJ and HIJ are straight lines.

é Work out the size of the angle marked x.

5 Show your working clearly. (5_ l g )( (80

| | - (5-2) |

Penta gon inter n6l| h > 0%

| 5

| - . - . N r. ,

Hexaggn mjtemal - (6 2) x| 90 S /20

| 6

|

|

X = 360- (724 132+460)

|

! R

& S * (Total for Question 8 is 5 marks) _____J
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A=2x3¥x11' B=2x3x11"

(a) Find the highest common factor (HCF) of 4 and B.

2e3alt

P 6 6 2 9 8 A 0 1+ 0 2 8

(b) Find the lowest common multiple (LCM) of 2.4 and 35.
Give the LCCN; as a prgc_{,ucz of poliers of its prime factors.
A= ) x3 x| |
£ 3 8
3B =2 " x3 xll |
6 p! I
HCF =27 x 3" x| A
~ 3 3 |
Leftovers = 2" x 3" x|l |
q 5
LM =D x 3 x|l
(Total for Question 9 is 4 [lllill\l_'k_%)mw ;.
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10 The diagram shows one face of a wall.
This face is in the shape of a pentagon with exactly one line of symmetry.

7m | 7m Diagram NOT
I.I accurately drawn

6m 6m

[ I []
10m

Omondi is going to paint this face of the wall once.
He has to buy all the paint that he needs to use.

The paint in each tin of paint Omondi is going to buy will cover 16 m” of the face of the wall.

Work out the least number of tins of paint Omondi will need to buy.
Show your working clearly.

x=/7-5% = 2J6

Aea = [ ] + .2
. - (Ioxg) + (310 ¥ 2J7)
s Y49, m
e = 52§

- € tins.

(Total for Question 10 is 5 marks)
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11 The manager of a call centre asked the 120 people. who rang the call centre last week,
how long they each waited before their call was answered.

The table gives information about their replies.

Time waited (7 minutes) Frequency
P 5 8
5<1<10 R 15

10<r< 15 17
15'<¢<20 28
W<EL2S 33
25 <1< 30 19

(a) Complete the cumulative frequency table.

|
Time waited (f minutes) | Cumulative frequency

V-

0<i<f 5 ¥
0<1410 23 |
0<rg 15 Z(.O

i 63
0<1425 ot

0<i430f 120

NS
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(b) On the grid below, draw a cumulative frequency graph for your table. ' ‘]‘
A |
|2” - it
110 |- 1 i
!
Y. EiEdiees i |
100 et e e [I
90
R0 H-iL bl ,;,j
% | i H
Cumulative 70 o T B £ S
frequency - H-HHH —HH
60 . mmmmm 3
50 i mEm , i
{ I ] il
40 |- 7 A 1 ——— ' : i | M%m i
H Frtb-H - ! i
; S i - | i i
;- J / , i . |, ......... f j
20 . e NI A R el
| ; | i S b { Ly
i EmEE GERmE i §i BES SSass s AENS 6 :
10 ] ﬁgw : e = 1 i
ﬁ? I i— T i 2
5 | HER SWSSHEI BEy USRSSS yREE N " %
0 5 10 15 20 25 30 |
Time waited (minutes) )
(2) !
) Use your graph to find an estimate for the median of the times waited. I
|85
{ :
m S 7 ') 20 £ minutes
{1)

(d) Using your graph, find an estimate for the percentage of the 120 people who said

that they waited longer than 23 minutes before their call was answered.
Show your working clearly.

24

!20)([00

Ens: 25-29]

~ (Total for Question 11 is 6 marks)
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12 (a) Simplify (16¢" /)’

-\/TE:[F \‘/70)(‘““5 6 'L ~
_/ 2 Z#-Qb)(_g

2x+1 x-=2
3

3(2x+]) +4(X~2)

| 2
6x +3+4x-8
R

(b) Write

as a single fraction in its simplest form.

1y

t/
S
~

|
Y

li
!

Given that 4" =16 x 2"

(¢) find the value of £.
Show your working clearly.

‘ x |
(27_) +?: 21;_)(21(
221(4—6? 24+K e 2K+6:[I_4_K‘

k=

e :
~_ (Total for Qucsllon 12is 9 marks) N
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13 Here are two vectors.

S
Ii
Lh
S—
S

-2
| (3
Find, as a column vector, AC B? s [2

| |
E ;
! 1
! |
1 i
&

1

|

|

|

. OO oo

§

i - ATotal for Question 13 is 2 marks)
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Diagram NOT
accurately drawn

B, D, E and F are points on a circle.

ABC is the tangent at B to the circle.
Angle ABD =39°
Angle EFD = 18°

Work out the size of angle BDE.
Give reasons for your working.

& =39 (alfernate segment theorem)

opposite angles in o cyclic quadrilelenl

sym to (%0

o gpE = 130- (39+1%)

[23

(Total for Question 14 is 4 marks)
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L 15 (a) Use algebra to show that 4. 57 = 433

leb  x- oﬂ57”
100x = 5757

YW = 57

D¢

so b7 =

e ———

(2)
(b) Show that = _23 B can be written in the form +h\/(_£
where a and b are integers.
Show your working clearly. E
2 £ +3J2 |
3 ¢
6-3V2 " £ +3)y
_ 12460
_ 124642 Z+ \/
— —_—
(3)
_am (Total for Question 15 is 5 marks)
A
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A
¥: 42 ~8

2 -JrQJ(Q -%x| X

x| 42x -8_/1

X3 -6x - 8
(b) Express x*— 10x + 40 in the form (x + @)’ + b, wherc a and b arc integers.

2
= (x~5)-25 +40

v
(x-5) +15

(Total for Question 16 is 5 marks)
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1 17 Solve the simultaneous equations
| AN o 6 +5
x—-06y=35 -x 3

? xy—2y"=6 !

Show clear algebraic working.

r‘—“\\
.g_\
<
i
WJ
v
N
X
-+
NS
~—
|
S

a1 s 3 5
s )y b ) 1‘1__7;% 2

(Total for Question 17 is 5 marks)
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18 The histogram and the table give some information about the amounts of time, in hours,
that Year 11 students at Bergdesh Academy spent, in total, on their homework last week.

No student in"Year 11 spent longer than 9 hours on their homework.

ry
)g it
D/ HEEisiEate
p) Ry tEEasizaEs asangse
1 O
Frequenc mHuE
g T Lol
1 N 0
| s
n
LO -
]
: 6
&
2 it
- -
0 1 2 3 4 5 6 7 8 9 10
Time spent on homework (7 hours)
28 - 14 = 54
2
’d'
\.
20
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if '
'”fr'm'é';pi:iLBEEQSEB}R” 3 'Freq“er;;_'
|| 2sese | B0 1 20x2
4<i1<5 30 30 x |
ir 5<1<6 | 24. 24,\’ I
| [ s<se | 36 | 1243
? Using the information in the histogram and in the table, work out an estimate for the
é mean amount of time the Year 11 students spent on their homework last week.
{ Give your answer in hours correct i@m
II -~
j m ld P ts f f X
" x28 = 28
| 5 x 30 = {35
L5 x24 = 132
| = x 36 = 270
| /15
x> 685
685 - 4335
! - 1
;I —
| 158
1. 4_ ¢ 3 Lf"
; o o hours
: - (Total for Question 18 is 5 marks)
21
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k= — (20
i JE</3:5

= 14 correct to 2 significant figures
a = 7.8 correct to 2 significant figures
h = 3.4 correct to 2 signiticant tigures 7, 2 5—-

Work out the lower bound for the value of k. a <

Show your working clearly.

b
Ky af - h

R -
(785~ 3:35)

3

__(Total for Question 19 is 3 marks)
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20 A particle P is moving along a straight line.
The fixed point O lies on the line.
At time ¢ sccm.ids (t = 0). the displacement of P from O is s metres where
S=£ -9+ 33t—6
Find the minimum speed of P.
d 2
v= L5347~ 18t 433
dt
_ 2
3[75 6E+I]
_ |
2
3[(£-3)*~ 9 +1]
5 i
3(t-3) +¢€
min  when t=5
when 1°3 v 6
............. m/s
o TR ST (Total for Question 20 is 5 marks)
S V.
23
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| 21 The nlh term of an a.z'lthmetic series is u_where u > 0 for all n

1
!
[

The sum to n ter of the series is S, 3& 6
Given that u, =6 and that S = (u,)'+ 18 U4 = a+t
find the valuc of « SO a = 6 Bd

2 z;

U6 = 045d SO S“ 2 (O+5d’) +18
5'“: ﬂ[ZaHOdJ 8 (Cf 4'560 H'S

lla +554 = @ 2L 2540 H0gd +8

(6-34)#550 = (6-34)'+ 254 +10d 6 )4
(6-33d 550 =36+94"-36d +250 " +60¢

-30d4° + 18
:34-d 7L2d_I2 %
O e

O =(2d-3)d+2)
reject d = -2 as Uy >0
so d 3 2 az6- 3(‘“) = g

)

Uyy = a+19d = ?(3)

=30

) O O O

2d* +d - 6 E

NMIEY SIHLE N ILR-M LONOC YIUY SIHL NI JLHM ION

Y38V SIHL NFFLYM LON OJ



P

T

22 ABC is an isosceles triangle with 48 = AC.

B is the point.with coordinates (-1, 5)

C is the point with coordinates (2, 10) |
M is the midpoint of BC. §
Find an equation of the line through the points 4 and M.
Give your answer in the form pv + gx = r where p. ¢ and r arc integers. |
A M % ~ 10-5 _ 5 j
21 3 |
Mhiw = = 33"*
M=/ | 42 +10
- BL—H— “ i |
. M1 2
Use Yy =M 4
J v S NNV |
2 512 |
- 19 |
5
5 b |
5 y T BX = |9 F
J 5 mar kS ‘
26 — BURSIEERPE
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