
TRINITY COLLEGE 

Year 11 Mathematics Specialist 
Test 3 	2019 

Calculator Assumed (Scientific Calculator only) 
Proof 

STUDENT'S NAME 	SOLUTIOS  
DATE: Monday 20 May 	 TIME: 50 minutes 	 MARKS: 50 

INSTRUCTIONS: 
Standard Items: 	Pens, pencils, drawing templates, eraser 

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

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] 

- I7L r iS odd /lien 	if prirvie 

- False 

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

- 11( , 	if mot prinie -"kept,  4- if //tOt 622/0( 

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

- 	/ 	Is pi 0/- oda' 	 I f Fl O'  /0,e 

FQ /Se 

Page 1 of 10 



2. 	(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] 

Matter eye/ ovie 	7t it 74 6 = /2 

/2 LI a kna/17/01e 9 3 

0 40 	(on ec 	is 

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

2-01- 1)0..yri -F) 	(2yvi 

Lhn 	""t" 2 	+ 

2,frn 

vn+i) 

cj 

	
number mut -friptiect 	Lj 	rejuiff g'vi au 

Not 	ntAvnb6r 

oy)-(citve rts YL f o 0 
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5. 	(4 marks) 

Prove the Alternate Segment Theorem 

i.e. for the circle below, centre 0 , prove ZCAY = ZABC 

X 
	

A 

z. (A V - 

O c vid. a are bo/14. radtC' 

LOAY 	90° 	 (-tovije in+) 

OAC 7  q - 

(1Sosce (-es 6) 

L 	= 	16'0 a(cif0 -10 	(ale S GivYL 

= 2.% 

LA-13C OC (alie 	(e)ifie double ailte 

cilaivvi.f eieoce) 

LCI4Y 	L11-66- 	 E 0 
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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. 

55.  eon, holei = day fo me wiele 	/0(i.  eOnd = peof (e, 

2( people were (1'u2Jept. 7114-e Po01-1X (sate 

Scektotri 0IJ 7i-hal 	peotale 4C-€ ben., an eqc 

7 eYerys Whin Me 2 2 hd f .erd 0 	charen 

lau 	Ch e day km of I- have 	44  "elep 
> 2.2 0 	A4 (1,1-1  be et, 	day 

(4) I 1t 
	

I- 	leaf 	174  Pe k • 

4. (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. 

	

teem- hakf odd /evevt, 	 Aye) YU' mambo] irt bef -sf 

To 	add /z9 	odd 4 c(ivt her , thece 14-7 e/th 

6e 	a vt 	oace 	and 	k7 ufrn. i6 er.  

,frirs /-• 	sv er,s.  ce7w,Y 6e cr/7 

e Ve vt 	o{ 	// 	od d 

d k tis/- be 
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6. 	(5 marks) 

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

LAgc 	LA-0C C 

ASSIAni-e b 	ec°  

L A0c loblvfeJ 	2,4 ( a vie ai fenfre A 

otiVe arye 
orcurni-eve ncei 

010C ael(e>c) 	2.6 	(flop 00-  ceotre doc6(c 

Ole 	01- circulvykfe( evlec.) 

LAOC (abhife) 	(repex) 	360'' 	(akti (-e 

+ 	 7-- 360 e7  

d - f 

7111:1 Conflad ICA oar a I
L
/114 q 	nifunlioh'c)pl, 

f cohjeciale is ilue. 
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= 63°  

7. 	(10 marks) 

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

(ii) 	r = radius of the circle 	 [3] 
A 

.5 2- 	r .2) 	2 

1 	=  zfr -  
/602  

41-0 ,0601 	r 

(b) 	In the circle with centre 0 drawn below, chord AC intersects chord BD at E. 

(i) 
	

Explain, with reasoning, why triangles AED and BEC are similar. 	[3] 

	

L(80 	Z_CAW ( ny (esc 6 n. Jame are) 

	

gete9- 	L 	(41,:yij 60_ x4rfle 

crf oi;/ei 

	

L 8re 	 (Vcod 

	

A AED 	AgEc 	(4-17. /q) 
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(ii) 	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] 

flew?, eC x Or 	cE 
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8. 	(4 marks) 

In the diagram below, ABCD is a cyclic quadrilateral. 
• EAF is a tangent to the circle at A. 
• BC CD. 
• AD is parallel to BC. 
• LBAF = 32°. 

Determine, with reasons, the size of LBAD. 

z_hog = 32° 	 anpe Ifrt 	 ca-e 

LD8C =  32° 	Cq /ler nafe 	 pa ra//e7 liner 

L BC D 	32° 	ifo,f(e /-es-  ,6) 

eco ---- I S-0 - 2(32) 	( iye 	e 01- 

/IC 

L t4 P 	iKO  gb 	(offodife a kileJ 	cfc6c 7i/4d) 

= 6 ° 
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9. 	(10 marks) 

In the diagram below, POT is a diameter of circle with centre 0, 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 
LOTR = 9. 

(a) Prove that AOPQ is congruent to AORQ. 	 [3] 

(fp = 	 (odd) 

06 	oo 	((an-in-loin) 

Lora = 60120 	( fa nie,44 	4 ofe) 

6 	 01°10 	 6012Q 

(b) Prove that OQ is parallel to TR. 	 [4] 

Ot 

Lure 	Lo T = (9- 	(isoscelfi 
Live = 	2.& 	 (61?-e 	ity7 '1kt t4k 

tocqZ. 	- 	in 	26+ 	Surp,I e6i-ev1•I-c{r 	S) 
a& 

1-120G. 	=  Lba = 	(  cot&  it4eLA-4. 

LR-ro 	Lapp 	CGorfesroodivtj 

\--kw ) OGZ i,c  eafaliet -to Tg- 
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(c) 	If TR = TS, deduce that AOTR is equilateral. 

6 tSR, 	IS 	(SoRel.es 	(cjivei/L) 

St gD - 6- 	(Spneifcvj 

LT 	/TS  

[3] 

2. 

ef-006evi iadt'uf ai/j(e 

LLOT LIOC -7  

-Ho/w€ 	AD-rc 	eqi,t; la-ter ct( 
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