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WAND,
Independent Schools
Examinations Board

- COMMON ACADEMIC SCHOLARSHIP EXAMINATION

'MATHEMATICS

Monday 27 February 2006 |

Please read this information before the examination starts.

This examination is 90 minutes long.

You may not use a calculator for this examination.
You may attempt the questions in any order. ;

Show all your working.

The questions are mtended to be increasingly difficult.

Concentrate on complete solutions ‘to questlons rather than fragmentaryl
answers.
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1. (@) Evaluate 2§x33-47 (4)

- i | @)
(b) Simplify —5-5 X 2xy ®

- BxTy© . .

(c) Given that 6789 x 6789 = 46090521, find 6790 X 6790 @)

2. Each of these regular" polygons is partially s’haded.
" The horizontal dotted lines are equally spaced.

7/
\

a - b i} . C
in each case, find what fraction of the érea of the polygdn is. shaded. |

Explain your answers carefully and simplify fractions as much as possible. (3, 3, 4)
3. - E o “ a not to scale ‘

5cm

‘H 5cm G

The quédrilateral EFGH is shown in the diégram' above.

The lengths GH = HE =5cm, FG=1cm.
The angle EFG = angle EHG = 90°

(a) Use Pythagvo‘ras,’ Theorem to-

(i) show that the length EG =50 S | (1)
'(ii) fi'r.wd the length of EF. o ' (2)
A square ABCD has the same arearas the quadrilateral EFGH. |
(b) Find the length of the perimeter of the square ABCD. ' @)
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#4. (a) Solvetheequation = 3~4Ex-6=7-8x = (3)
(b} (i) Solve the inequality  2(7y - 6) >’5(3y“ 4)‘ " | a (3)
- (i) List ail of the prime numbers that satisfy the inequality in part (). (1)
(c) It 5i+4j+8k=35 and j+2k=5, find thevalveof i @
s
¥
5]

' spinner H ' ‘ spinner P

A game uses two spinners as shown above.
- One is a regular hexagon and the other is a regular pentagon. -
(i) What is the probability of scoring a 3 on pentagon spinner P? o (1)

Spinner H is spun once and then spinner P is spu'n once. .

(ii) (a) Cbpy and complete the table below shoWing all the possible totals
from the scores on the two spinners..., ' '

_ épinnerH
0‘ + |1 1] .3' 3 3,
1l2)213]4l4]a
11(2 o] 4
spinnerP 2 3 B 5
s l4a] 6

| 3_\ D e o ‘ 3)
(b) What is the probability of scoring a total grééter than 37 {2)

(iii) By making a similar probability table to that in bart (ii), or otherwise, find
the probability that the difterence between the two scores is 1 (3)

{iv) Whatis the probability that the total of the two scores is twice as muchas =
the différence between them? (2) -
S.A.28C6201 3 - Turn over
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P

8 cm

A sketch of the tnangle PQR is shown above

Thete are two possible values for the length of PQ both of whlch are a whole'

number of centimetres.

(i) Usmg a ruler, a protractor and a pair of compasses, ‘construct accurately

the two triangles PQR each showmg a different length that PQ can have.

There are many tnangles with whole number iengths of S|des and a 60° angle'

between the longest and the shortest side.

~ One way to find them is to substitute a whole number value for nin the

expressions in the dlagram below.
Q T nottoscale

on+1

R

P
n+2n

(ii) Ca{culate the iengths of sides PQ, QR and AP when n=7
(i) 1f PF:’ = 195 mm,
(a) write down an equatlon in terms of n

(b) find n by trial and |mprovement.

@

(@)

(1)
(3)
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| (a) Describe fully a combination

of two reflections which together would map

the solid ™ onto the dotted AP

(2)

(b) Describe fully the single 1ransformation which maps

{i) the solid S onto the dotted

()
()
(2)
@

ot
-

)

(i) the solid b onto the dotted I

3)

(iii) the solid T onto the dotted 1

(iv) the solid A onto the dotted A

Turnover -
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\\ 8. Ahare and a tortOlse ran a race. They started at the same tl
~ The tortoise started to run along as fast as he could ata steady 50 crer

() How many metres did he run in 20 seconds’P e a2 W

~ After 20 seconds, a fnendly cheetah raced by and the tortmse grabbed his tail.
He was dragged along by the. cheetah for 12 seconds ata speed of 12 m/s.

(i) How far was the tortoise dragged along by ihe cheetah? - R )

After 12 seconds the tortolse lost his grip and so fell to the ground.
- The tortoise stayed still for 6 seconds. '

Then he ran on at his prevnous speed of 50 cm/s and reached the ﬁnishing tape‘f
t seconds later. :

" (iii) How many metres did he run in the t seconds? : o i (1)

(iv) Using your answers to parts (i} to (m), write an expression in terms of tfor -
the total distance that the tortoise travelled. @ @

 (v) Write down an expression in terms of t for the total time the tortoise took (1}

Meanwhile, the hare had been leaping along at a constant speed of 3 /s -
and arrived at the llnlshlng tape at exactly the same tlme as the tortoise.

(vi) Use your answer to (V) to wnte down an expressnon in terms of tforthe -
distance the hare had travelled (2)

(vii) Write down an equation in t and solve it, to find the total time it took for
the hare and the tortoise to run the race. :

- gAz2sce20t . ©
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The diagram above-shows a design for the_lettef S .

Itis made from fwo three-quarter circular rings jo‘z.ned' at the middle. -
The rings have an internal radius.of ycm and are x cm wide. "

An expression for the total width of the letter S is (2x +2y) cm.

() Write down an expression in terms of x and y for the total height of the

letter S. | (2)
The letter S has to be 32 cm wide and 60 cm high. -
(i) Using this information, write down two equations in x and y B {2 )
(i) Solve the equations in (). ©
(iv) Show that the area of the letter S is 1687 cm®. | | {9
The Iet.ter S is cut from a recténlgle of>plastic as shown in the diagrani above.
The area of the rectangle is 60 x 32 = 1920 om®. |
(v) By making a suitable approximation ‘for m, esti.mate the pefcentage of the
rectangle which is used for the letter S, ' :

8AZSCE201 o T
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10.
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The quadrilaterat ABCD in the diagram above fits exacﬂy inside a circle.

(i} Explain why angle AOBis equal to 180° — 2p (2
{ii) Find a similar express:on for angle BOC. (1)
(iiiy Form an equation by addmg together expressions for the angles
AOB, BOC, COD and DOA
and simplify it to show that p + g + r+ s = 180°, (3)
(iv) Deduce a connection between the angles ABC and ADC. | (1)

(v) Use this restlt to find
(a) angle ADC
{b) angle CAD.

S.A28C6201

(1)

m

(2)
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{Total marks: 100)
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