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RADLEY COLLEGE
Entrance Scholarships

MATHEMATICS I
Friday 15® Fcbruary 2002

. 1
Time allowed 15 hours
You may try the questions in any order and
are not expected to complete them all,

Show all working.

1. (No calculating aids are to be used in this question)
a) Work out exactly
i) 931x608
i) 17429529

b) Give the answers to the following as fractions in their simplest form

. 3

1 —+=

) 0 4

iy 3343
5 4

i

1t1) (31--2—1~}+l—
4 2 g

¢) Give the answers 1o the following in standard form.
B (a6x107)-(71x107)
i) {2x107)x(9x10%)

i) (7.2x107)+{6x107)
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2. (No calculating aids are to be used in this question)
Work out us simply as possible
a) 863137
b) (54 =x67)+ 67 - (67x21)
) (42 65)—(19%35)+{65x 23) - {16 x 35)

701x361-361°

d) =
170 % 36.1

3. a) Mulliply out and simplify
i) (3a-2b)(a+2b)
i) (x—2y)(x" +2xy +457)

b) Factorise fully
iy 18a’h-24ab’
iy 5x° -20y°
iiiy 2x* —x—1

¢) Simplify

4q’

Bu' ~12a°

iy X —(—"4]
¥

4. Solve each of these equations forx

1)

a) 3{dx-1)-42x+1)=13

b) 7ii—-13=15

d) (x5 x=-1—(x+1)' =2
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5. Rearrange cach of the following formulae to make x the subject

a) ax+b=c¢

by =l ¢
v b
L) '\,J X +_ =b
6.
B X A
House
y
Gravel

C “D

The diagram shows the right-angled corner of a house. The owner
wishes ta place gravel in the symmetrical 1. shaped region as shown
above, AB=DE - xm.and BC=CD=ym.

You are given that the distance ABCIDE =24 m, and that the arca of
the pravelled region is 48 m’.

a) Derive the equations
x+y=12
2ay—x' =48

b} Hence show that Xz - 8+ 16 = 0

¢) Solve the above equation for X,
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The diagram shows a circle of radius 2 m. A regular hexagon,
ABCDEFA, is drawn inside the circle as shown above.

a) What can you say aboul triangle OB
b) Calculate the perimeter of the hexagon.

¢) Caleulate the perimeter of the circle, leaving your answer as a multiple
of

d) Show that the ratio
{(perimeter of hexagon) @ (perimeter of circle) =3 :
¢) Find, in a similar [orm, an expression tor the ratio

(area of hexagon)} : (arca of circle).
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8. The following assertions arc claimed to be true for all positive
integers ». Some are always truc, and some are sometimes fulse. For
those which are always true, explain why. For those which are
sometimes false write down a value of n lo show this.

1 4+l is always odd

2 n’+n is always cven

3 2r+1 is always odd

4. -1 is always prime

5 n—n is always a multiple of six
6 n'+a+11 is always prime




