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1. (6 marks)
Consider the statement: If n is prime, then n is odd.

(a) State the converse of the statement and comment on its validity. [2]

- I,7L n fg odd , then n /" prime

- False

(b) State the inverse of the statement and comment on its validity. [2]

- /( n /f not /)iﬂ}ﬂé Theme n /J noy ool

- Falge

(c) State the contrapositive of the statement and comment on its validity. [2]

-/[ n l’f not odd Fhéen n ,f N OF /0/7/}’76
"~ False
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(5 marks)

For each of the following, decide whether the conjecture is true or false. If it is true, prove it. If
it is false, give a counter example.

(a) The sum of 3 consecutive even numbers is never a multiple of 3. [2]

(ounter example : 2+ %+6 = /2

12 10 a  mulbple o 3

mnjec/wf M ,/cz/fe

(b) When the product of two consecutive odd numbers is added to the next consecutive odd
number, the result is always even. [3]

= (2m-fam+) + (2m +3)

4m® =1 4 2m +2

(1

= 4m*+ AIm +2

= 2(2m* 4+ 1)

v

av\j aumber  multplied EJ 2 reultt o an
tn  number

J

o covi)a{we S e
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5.

(4 marks)
Prove the Alternate Segment Theorem

i.e. for the circle below, centre O , prove LCAY = ZABC

[et LAY = X

08 and OC are  botm  radic

LOAY = q0° (MWJWB
LO0AC = q0-x
L0(A = q0-X (15o5cetes 1)
LCOA = /80 - 2(90 -%*) (an e Sum n )
= 2x
LABC = o [amjtg at  cenhre  double ange

aF  circumfertnce)

4]

co LAY = LABLC
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3.

(3 marks)

For a group of 25 people, prove that there must be at least one day of the week on which at least
4 of those people were born. Justify your answer using the pigeon hole principle.

F/&]em» hok) = p(ajf of the weel P{j@&ﬁ{ :peap/g
If 20 people were chojen  the WOt case

Scenano 15 that 2 /oeo,&/e ar¢ born  on Cach

7”{0’(7& wien  fhe  Qak4 perfon S chagen  at

leas+  one p(aﬂ Ml b have y /ow}a/e.
2511 s MUt e g My

with  al  Jeart & pffa,a/c,

(3 marks)

From the set of counting numbers up to one hundred {1, 2, 3, 4, ..., 99, 100}, a subset of k
numbers is chosen. What is the smallest number that k can be, such that there must be a pair of

numbers in the subset that add to an odd number? Justify your answer using the pigeon hole
principle.

/o/ﬁean hoky = odd /EVCVL ,ﬂ/jfamj = munﬁ’ty nymbers

JO add  fo an  pdd < number, trere  wriF

be an oA and VP usn o er.

The HISt SO hnumbers  chaem  couty be ay

elen or all ool A.
Sk omut be S/
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6. (5 marks)

Use proof by contradiction to prove that the opposite angles of a cyclic quadrilateral are
supplementary.

let LABE=hH &  LADC = C
Assume  prd + 1&0°

L AoC (abtiie) = 2o (angle af (entrey
A oyble ﬂ/\/y(«e ott
Cifcwmerencel

L AOC [WH@Q = 2b (Mtjle ak centre  double

fm\jié’ ok [if(um£€(€m0e> D

LAOC (obhve) + LAOC (reflex) = 360° [anﬂte af /oar'mf)
24 + 2b = 360°

Tl conpraclictS owr 0/7/;45(/ Wl fwmphdn

g (onjfcf Uure i frue.
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(10 marks)

(a) Determine the value of the pronumeral in each of the following.

(1) [2]
Q a = 5]00
O b= 63°
(i1) r = radius of the circle [3]
o 12.5% =Qr-2)x 2
= 12.5 m : 12.5m N -
(S6-2S = 4r - &4
o 160-15 = Uy
. G40-0bm = (

Q

(b)  Inthe circle with centre O drawn below, chord AC intersects chord BD at E.

(1) Explain, with reasoning, why triangles AED and BEC are similar. [3]
y LBD = LCAD /4,/(,7({5 on same ar)
A LBA = LBDA /”Vy"”’ on Same ac)
< - e
o L Bec = cpEp ([ W/f'ﬂ@//j opp te)

L AAED ~ ABeC  (AAA)
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(i)  Prove that when two chords of a circle intersect, the product of the lengths of the
intervals on one chord equals the product of the lengths of the intervals on the other
chord. [2]

EE 1o g

e - PR

HE Ve

Henee, BE x e = CE X AE
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8. (4 marks)

In the diagram below, ABCD is a cyclic quadrilateral.
e EAF is a tangent to the circle at A.

e BC=CD.
e AD is parallel to BC.
e /BAF=32°.
C
D
B
F
E A

Determine, with reasons, the size of ZBAD.

LADB = 32° (angle N alkndde \gﬁmeyn‘)

CDBC = 29° [4 Ier nate a?yﬂgj /TI/L /ﬂé?r/é‘///za/ ///’If{

LRCD = 32° (ifosceles  A)Y

LBcp = 16D- 2[32> [pufzj'/g Jum in A)

= /b
LBAD = 180~ Jlb [a//mffe a//y/ef (n (yc/,‘c gvadl)
= 640
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(10 marks)

In the diagram below, POT is a diameter of circle with centre O, QP is a tangent to the circle at
P, QR is a tangent to the circle at R and PT is extended to meet QR extended at S. Hint: Let
20TR = 6.

S
(a) Prove that AOPQ is congruent to AORQ. [3]
0P = 02 (radil )
08 = OQ (tommaon)
LopB = (LORA (-Miyem - fadus 477&))
Co AOPQ = DoRQ (PHS)
(b) Prove that OQ is parallel to TR. [4]
ot = oe (adi
S Lot = LORT = & (igoseles B)
LToC = |%0- 28 (anJQ Sum A
PO = 180 - (ig0- 26) (SUFPle mentg “j L 'S)
= A
LPOR = LROQ = @ (tonquent  A)
LRTO = LOOP = & ((;O(fcgyooy\a({mﬁ L's)

Henee ,  0Q 1 palle( 1o TR
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(¢) IfTR =TS, deduce that AOTR is equilateral.

[3]
OISR 15 isasceles (3{‘/6""‘5

LSTC = 180- &  (Supplementary 2
LTS8 = /TR = 18D-(i50®) (Wj‘f fumy
2
- &
1
LIRS = 90-6 (ffamﬁmhmd{uf mﬁ(‘e\
n = &
2
& = 60

LOTR = LORT =

tewce , AoTe S equilateral
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