DULWICH COLLEGE
FOUNDED 1619

Year 9 Entrance and Scholarship Examination
Mathematics

MARK SCHEME

Specimen Paper A

TIME allowed for this paper: 90 minutes

Instructions
e Use a calculator where appropriate.
e Answer all the questions.
e Show all your working.
e Marks for questions are shown in square brackets [ ].
e There are 100 marks in total

e You must not write in the squares at the bottom right of each page



Use your calculator to work out the value of:

32 +4°

4445

(a) writing down all the digits of your answer from your calculator,

s L FORO T3S 1y O

(b) correct to 2 decimal places,
Answer: , , ? ’ [1] Elﬁ&

Answer: ' Q( 2[]] Blg‘

(c) correct to 5 significant figures.

\pk On F

Below is a sequence of numbers: +l‘€ir suel
Coabained o
15, 8, 1, —6, ... 2elo whith

> ;\ﬂa\pkm“

Calculate:

(2) the 7" term of this sequence,

',3/ "ZO/ \—29_

Answer: 2 ?‘ [1] B |
(b)  the 100™ term of this sequence.

M odem = “ta +22 mj%é'f
- < +100 ¥ 22 hiw

Answer: ()%X [2] a1
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A shop is currently selling a games console for £245.
The shop buys the console from the manufacturers for £175.

(a) Calculate the percentage profit that the shop makes.

25— IH )xi00
Al

-5~
M|

H

Answer: L‘L U % [2]

The shop needs to add on VAT (Value Added Tax) at 20% to the current selling
price.

(b) Calculate the new selling price of the games console, i.e. including VAT.

2k x 1. 20 Nl

Answer: £ QL [2] (4 /

The shop also sells games for this games console. Each game has a selling price,
including VAT, of £18. A student is entitled to a student discount of 7% off any

games purchased.

(©) Calculate how much the student will pay for 5 games.

Sx 0.92 x\&

P
|

Answer: £ 83?0 (2] (QI

Page total:

6




Calculate the value of 4 and B in the following:

A 2
T
Iz -4 =2 M
(> |5 1> %J@
Answer: 4 = [2]
3 B 11
ST
=0y
y 2 7

Answer: B = 3 2]

Expand and simplify the following:

(a)  5(4x+8) A @ \
1/ J
Answer: Zol + A‘ O [2]

)  a(a—3b)—4b(2a-5)
>0%-Sab-gab+ 20k

o 3l i3

/‘““‘1/—\——\ /S~

Answer: al_,llub_,,zo_l%]

(©) Cx+4H)(3Bx-7)

s br LI +NRX-28

{ [ l
2,5
Answer: & "Z(— - ZX [3]

A

Al
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A pack of 40 cards is made up of red and black cards. The probability that a red
card is chosen at random is 3. Calculate how many black cards there are in the

S « kO a

e

=

pack.

Answer: 2’ S [2] (4 ’

(a) The angles in a triangle are in the ratio 10 : 3 : 5. Calculate the size of the
largest angle.

£ prts — SO° M| fpc elther

L bt s (O of Mese 2 steys

4

Answer: 10@ [2] 74/

(b) The ratio of Mark’s age to Chris’s age is 3 : 4. Calculate how old Chris is
if he is 7 years older than Mark.

c =g 3 10 foc elher

c = hm of ther < ua@
= o 0[® 'efB\
b = m+ 7 mechod

3
Lo ~ S0 +2.|
M=2\

Answer: Zg [2] /? /
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8. An L shape is drawn on the graph below:

On the graph:

(a) reflect the L shape in the x axis labelling this shape A, 8L me
s.c. Cortectrefiechonn Y wns scores 280

(b) rotate the original L shape 90° anticlockwise about the point (-1, 0)
labelling this shape B, %) cotrect retutpa

8| e lwaken 2]

(c) translate the original L. shape by the vector ( J labelling this shape C.

| cotrect hon'%un]u"g 2]
@ correck V?_r'\‘fcm\ﬁjﬂ
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9. The diagram below shows 3 right angled triangles. Calculate the lengths marked x
and y, giving your answers to 3 significant figures where appropriate.

11 cm

™ _;.2_:“024 WY
w = 05.88...

(7

Answer: x =

v

allow He!
Diagram not dra:/ W
to scale
2 s s 0 m
Y= KlQ0 - Loy
& T 32353

ﬂ: 1355’

bl -5 A2

10.  Factorise 49xy” +21xy

6l Al
r‘*ﬂr—‘j’

Answer: ‘1/.“4 (714 {'3 (2]
R
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11.  (a) The test scores of six students were:
5 7,0,5, 17, 8

Calculate the mode, median and mean for these test scores.

0,5,s, 3,81+

meot/l:O+>‘+>‘+°f+3+]:'L M~ 2

~—
—

& 6

mode = ,{ , median = '6 ., mean = ‘.7— [4] A 3

(b) The total weight of 5 rugby players is 425 kg and the mean weight of 10
badminton players is 50.5 kg. Calculate the mean weight of all 15 players.

ot batdpaca b uuet‘j)«t = \Ox3S0.y = Sos Al
bl u&ghr = Li Y4 SO5 = 92RO
MG :“9 207 M wﬁL/? Hel ' }'DL‘Q/( «kajﬂt

) N

Answer: /62. kg [3] ﬁ' '

(c) The mean age of three people is 22 years old and their median age is 20.
The range of their ages is 16 years. Calculate the age of the youngest

person.
x ,20 , x+16 Jou
meon = 2x 436 =22 M
>
21 +36266
ZDC: 20
.l - IS Answer:lij-[?’] IC%’
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12.  Solve the following equations for x:

(a) 3x-5=5x+6

—)=2X M| Cor el ther S(C[L (Qerect

T m A

(b)  4(2x—6)=3x

M| and a sensiba' ofenpt

—2L =3
Lot 2L X ho olve
Sx = 24
oc 48
b 2-'/’; 2] '4‘
© Z--s
2x= 410 Ml
x= —20 [2] A’l
(d) (x+2)(x=5=x(x=-7)
X CS2 -1 O = x " =Fx M for both scdad
(‘_Orre_L
—3x-10 =~ Z.x mi G QCM.CQ\}& U A (3(1&
_ lD I_z":) CN'\.d _‘széﬂlo
AL = orenot o solue .
x =10

10/4

or o
x= f‘ Ur[s] /4'
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13.  The diagram below shows an overlapping triangle and parallelogram, with the
parallel lines indicated by the arrows. Calculate the size of the angles marked x

and y
N
N

?Z\ éb Diagram not drawn

to scale
\F
>
1830-72-62 @

A

xr = ?Z+63 mil fb(‘
Cllre—
& SlXO-LS=63 Une 4| y

Answer: x = \.3,5_/ y= ;2 [3]

14.  The diagram below shows a regular polygon.

Diagram not drawn
to scale

(a) Write down the name of this polygon.

Answer: Od_oti)oa [1 @]

(b) Calculate the size of the interior and exterior angles for this polygon.

W temo omgUL RO -"a4s” = 1z M| MHO}IU
NG (0 =~ 20 - 15 M M@lr”
exte Mj ~ =< ”L\k)—

Answer: interior angle = } %_35 , exterior angle = g - (4]
Al /

T Il U L

l_é)/ LfVD/ Page total:
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15.  The diagram below shows a triangular based prism. The triangle forming the base
is a right angled triangle. The volume of this prism is 108 cm’.

Diagram
not drawn
to scale
X
6 cm
Calculate the value of x.
m|
3“——"—_—___'7
| xbxx ) x 9 = 103 Ml for x1
5 and seneble
method h sole.

272x = O

x = (0%
27

Answer: L'L cm [3] 4 /
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16.  After a test there are 180 test papers to be marked. It would take Adam 30 minutes
to mark all the papers whilst it would take Brian 45 minutes to mark them all.

(a) Calculate how many test papers Adam marks per minute.

'So  m
30

Answer: é 2] /4' (

(b) Calculate how many minutes it would take them to mark the papers if they

did so together.
Sricn ' = 4 pxpers e min
K-S
)

Ao+ Brpn = 644 =
~Time = \80 ]m

U_an "Hl@.r ",6_4_ Ll— Answer:_\g_,minutes [3] (Q‘

17.  The diagram below shows a square divided by three equally spaced horizontal
lines and a single diagonal line. Calculate the fraction of the square which is
shaded.

<« 1=

2\ - S, v - @r Yastb
,4,2+2.>+2>+&_é | toc oy

\ é c .3_
ﬁ a CA /= ‘é_ Fraction of square shaded: _lb ° g 2] /4 (
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18.  The diagram below shows 3 intersecting lines.

Calculate the valueof a +b+c+d+e+ f .

(arbyc+dyes L) + ZKIXOF - 2 x 360 U f?f é:_\,u
2 % ' Sumo
O*\gu—x-l'na .
(:r\uaSLﬂ.

Answer: 7’2@ [2] /4 }

19.  Find the biggest number which is less than 50 and is the product of three different

prime numbers.
I Bx T U

— 2 A
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20.  The shape below is formed by a straight line of length 20 cm and two quarter

circles with the same radius.

ntr (]

Diagram
not drawn
to scale
) 20 cm i
For the above shape calculate, to 3 significant figures, the:
(a) perimeter,
N (ZT)X 10 + 20
[
— — —
m| M|
6( @ Heo gh'a
}D UE ”ZTTF' + Answer: ‘Yl )"\-
(b) area.
2
X107 + (1o><l®_ T x O
i T A
A e .
e M|
M|
6{' GH"'?G\(_)“'%Aj
ko vse "
| OO

Answer:

cm? [3] (4/
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IZcm

A

The diagram below shows 2 overlapping squares with regions 4, B and C as

6 cm

Diagram
not drawn
to scale

_9F_ 4T my

-—

2l
shown. Calculate the difference between the areas of the regions 4 and C.
o7
B
A
9cm
1 |
R S

Sl-26

c =O

Answer:

_bricmz 3] /4,
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22.  The diagram below shows a square contained within a circle which is contained
inside another square. The length of each side for the smaller square is V8cm.

g «/gcm

Diagram
not drawn
to scale

U3

V7

Calculate the perimeter of the shaded area A, writing your answer to 3 significant
figures.

cty Tt oS U—é{)L mi

P _ T HZ r uZH v f,L/( m( ol”ow" '
L ‘7L)7EL‘F r

Answer:

LRI
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23.  (a)

oW !

Possibly_
b ke,
Stw CLP_ Al

(b)

All of the students who study A-level Mathematics at a particular school
decide to go on a march. They find that if they walk in pairs, i.e. two
students in each row, then there is one student left in the back row. They
find similarly that if they walk with three students in each row then there is
still one student left in the back row, and that if they walk with four in each
row then there is still one student left in the back row.

Calculate the minimum number of students that there could be who study

A-level Mathematics at this school.
2 3 b

: : : or LCM(ZJ,IJJJ

L
|
— = /
5 3 g K ni EJ/\ C\"h\@‘
;

A

N
> sc. Lom(z,34) o
AU p VJ
Scotes ml ‘qlo) Answer: A 2] (4[

Inspired by the Mathematics students’ march, all of the students in the
school decide to go on a march the following week. In the same way, if all
of the students walk in pairs then there is one student left in the back row,
but now they find that whether they walk in threes, fours, fives, sixes,
sevens, eights or nines, they always have one student left in the back row.

Calculate the minimum number of students who could be at the school in
total. '

Len (2,3, 0y, 6,3r/8,‘7) + 1 mt o

_ 2x33x2x She 2x3x2 4+ | Wy
s 1500
guiodind Mmethod

252\

Answer: Mcm [2] ﬁ /
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