TRINITY COLLEGE

Mathematics Specialist Units 1,2
Test3 2017

Calculator Assumed
Proof, Vector Proof, Circle Geometry

STUDENT’S NAME

DATE: Friday 19 May TIME: 60 minutes MARKS: 52

INSTRUCTIONS:

Standard Items: Pens, pencils, drawing templates, eraser

Special Items: Three calculators, notes on one side of a single A4 page (these notes to be handed in with this
assessment)

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

1. (6 marks)

Consider the true statement:
“If quadrilateral ABCD is a rhombus, then it is a parallelogram”

(a) Write down the converse of this statement and state whether it is true or false, and if it
is false, provide a counter-example. [2]

TFE A PARACCELDGRAH THEN A RUOMEUS

FALS &

MNoT ALl <IDES o~ A PARALLELOGRAM EQUAL

(b) Write down the contrapositive of this statement and state whether it is true or false, and
if it is false, provide a counter-example. [2]
LE WoT A PARALLELOGRAM THEN MoT A RHorpus
TAE
(c) Write down the inverse of this statement and state whether it is true or false, and if it is
false, provide a counter-example. [2]

TF NoT A RHOMBUS THED Mo T A PARALLECOGRAM
FALSE

WHICE NoT A Ribompus (T coven STiLe BE A
PARA LLE L OGRAM Page 1 of 7



(8 marks)
In this diagram, AOB is the diameter of a circle, AC is a chord of the circle and CD is
perpendicular to the tangent AD.

(a) Prove AABC is similar to ACAD [3]

ALT ANGLES

)BCA = [CAD
(ALC = ﬁgﬁ? = ‘?&O GIVEN, ANGLE (N SEHI O RCLE
LA pge ~ AcAd A4

(b) Hence show (AC)* = AB.CD

ABC pc . AL
s o ae

de - AB K CD
3]

Determine the radius of the circle when AC =15¢m and AD =12 cm.

() > h
ey o+ 120 s
cy = 9
2
4(’/ ~ 48 X CD
/;l = )4‘3)('%
225 < 48
7
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3. (6 marks)

OABC is a parallelogram with OA = g and OC = ¢. M is the midpoint of the diagonal OB .

4 B
a
~— ~1 <&
\
0
c C
[
(a) Determine CM in terms of a and ¢ [2]
CcH = 'j‘C + iﬁ (C-{/&)
= a &
2 2
(b) Determine C4 in terms of a and ¢ [1]
ChA = a-¢C
() Hence show that M lies on CA and is the midpoint of CA. [3]
CHt = ﬁ(é{ - C>
C A - a -~ C

M LIRS on CA AOD HIDPOINT OF CA

v
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4.

(10 marks)
The circle with centre O and the circle with centre C meet externally at D so that DE is a

common tangent and 4B is a tangent to both circles.

(a) Prove O, D and C are collinear. 3]
co L DE RADIVS L 70 TAN GENT
oD 1 DE pan)US L 0 TANGENT
0,0, ¢ CorLinEAR
[3]

Prove the common tangent at D bisects 4B.
Dis PAVCE FROM ExXTERNAL P T

(b)

EE = &)

EA = EB TO PN T ©oF TANGENCY
O ER = BA

(c)  Prove LADB =90°. )

A pDE ISOSCELES ( Fror hy)
DAE = |ADE = o /DED = 20 EX TERVAL ANGLE
JEBD = (EDB =Y o J0EA = 24 ExTERNGC ArGLE

&@+LB_§!):180 Lo+ 29 = (9D

)C’i‘j = ?Q - Lﬂé@
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5.

(7 marks)

In the diagram, AP is a tangent to the circle, D is the point on BC produced such that 4B is
parallel to PD.

X A P

Prove that ACDP is a cyclic quadrilateral.

LET 55/4‘(7 =

&&5 = ¢ ArJGLE (1 ACT SEGHENT
|ABC 4+ PDB (¢0° co —(TERI0Z ANGLES

L+ (PD{)’ = (?Oo
[P B = (§o -

[CAC 4 (PBB = X+ (89
:{%OG ‘

OPPOSI TiE ANGLES OF woADRILATERA
LD ARE SUPCLEHENTARY

o ACDP CYcLie QUAD.
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6. (7 marks)

In the diagram above, O is the centre of the circle. LMON and JKL are straight lines.
Let £JON = 8 and £ZKLM = 6.

The length KL is equal to the radius of the circle.

Prove that f = 36.

Lééi - Z’//Q—M -~ & (SO ScrLES A
oKT = 28 Ex TERMAL Ard G LB
(Ko = 29 IsoscECES A

= [80 - 48
[poS 4 (F20C 4 Kom = (€U
g+ 180-40 + & = I8
ﬁv’B& = O
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(8 marks)

Parallelogram OABD has C on DB suchthat DC = —2—7)79 and Eon OD such that
— 2

OE=—-0D .
3

Let OA= a, OD = d, OP=hOC and AP =kAE where P is the point of intersection of
AE and OC .

Determine the values of % and k.

A

=
_A-nh o
&\"234: { /Z 5‘{
_ [ ~ --3,(;1 :O
he ot £

=
/
N
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