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Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

1. (3 marks)

Prove by contradiction the statement “No integers a and b exist for which 24a+12b=1”

S\A\)POSQ Zita.omoL 12b (Un ao\oL to j\‘\H/ |
[Zha +10b = 1 ] 50

Joo b = _L
1z

Siace the sum 0][ i/\Feﬂerj awoand bois a
Feachon and the sum of 4w iakeﬂea cannet
yield d non —ineglr

statement cannet be proven Lalce

staleonl s fue .
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(8 marks)

(a) For each of the following statements, state whether they are always true or sometimes
false. Support each answer with an example.

6) If P = Q then it follows that O = P. [2]

False
l\C xX=21 thea KI:L} but ,’{, 7&:1,, he L =+2

(i) If P< O, thenit follows that Q= Pand P= Q. 2]
True

I 20=6 4dhe =3

(iii) If P= O then it follows that P=> Q. [2]

False

If =2 +he x* =4 bub f{: L#2 L% can
shll equal H when x=-2.

(b) If B= A is a true statement, write a statement which relates to 4 and B which will be
always true. [2]

A>B
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(3 marks)

In the diagram below determine the values of x, y and z.

r = \00O
4 = 7o’
Z = 200°
Allow 2 = |60°

(3 marks)

Triangle ABC is inscribed in a circle with AB as a diameter. The tangent at C meets AB
produced at D, the point E is on the line BD such that BE = BC. Given that
Z/DCE =x"and /ZBCE=y".

cC

Calculate, in terms of x and y only, the angles CEB, CBA and CAB.
LCER =y
LCBR - 2y o0 10— K-y
LCAB = 90-2 Y
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(7 marks)
(a) In the diagram below £AEC = 85° and ZBAC = 38°. Determine the size of ZADB.

(Show all relevant angles on the diagram below) [3]

LADB = 43°

Draws l'ne ER /
Calculabes LAER v

(b) In the diagram shown below, not drawn to scale, a circle with centre O has tangents at £
and C that meet at B. If the length of BC is 8 cm and the length of AE is 9 cm, determine
the length of DC. [4]

EB = gCW\— \/

Frow AARBC @ ACT
A C

A

s/

ACx AD = AE® (Sqw;m, o} Jrqng{,nlf - Pmolwb{' o inkﬂcpﬁ)
\$ x AD - o]‘L
AD = SV
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6.

(& marks)

Two circles are tangent to a line and to each other, as shown in the diagram below. The radius
of the larger circle is twice the radius of the smaller circle.

A B Q

(a) Prove that the triangles AOQ and BPQ are similar. [2]

qo0° (Jromgedr malees b with raAius>
LOGA = LPRB  (commen)

LOAG = [PBAL =

4
ARo® ~ NBFQR (AA)

(b) Show that PQ =3r where r is the radius of the smaller circle. [2]

PB = r

0A = 2r

oF = 3r /

B\j Sim;l%f'.J’\/ _O’Q_:_QA_ :__Z_E__ =
P& TR r Y
L 0Q = 2P hence PQ =P = 3~
(c) Determine the radius of the smaller circle given that AB =20 cm. [2]

BQ = AB = 20

3r? = * 5 ZOL \/

e = 400
r~ = 50
C = s(z \/
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T (7 marks)

Consider the diagram below. AABC is isosceles with AB = AC and BOD is a diameter where O
is the centre of the circle.

Prove LZAED =3x ZABD .

In A0AB and AOAC
OA Is Common
OB = 0C (beth cadic)
AB = AC

(jidm)
NOAR = Nonc  (SSS)

leb L0AB = «
= LORA = « (ba/SC,Lo]C iSOSCele/s)
. LA0D = 2o (€X+L = Sum o)t OPP ind [.§>
L OAC = [ 0AB = « ('Cor{&SPMAI'I\j Ls o{r cona. L\;)
." LA/ED e 30L (t)(’r. L = Sunm o# OFF |/L+ LS>
Hente [LAED = 3LABD.
Q.E.D.
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8.

(6 marks)

The points P, Q, R and S lie on a circle of radius ». PR and OS meet at 4. PQ and SR are
produced to meet at B, and AQ0BR is a cyclic quadrilateral.

P

NV
R

Prove that BS is perpendicular to PR.

d

] S¥fai3k"’ ong les — SKFP)Q/MAM*:] .

v

LPRS = 180°- LBQAS
L prsS = |g0° - LPRB

also LPRS = PES [ sabknd same orc)

=> 1¥0° — LBAS = \g0°-LFRB
> LBQRS = LPRB v
Nso /BRS + (PeR = |PO° COFF angles i CSC\CC quow\)
= 2/PtB = 180°
[P = q0° /S
ie. BS _L.pr. /
Q.E.D.
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