
TRINITY AJCOLLEGE 

Year 11 Mathematics Specialist 
Test 5 	2019 

Calculator Free 
Proof by Induction and Complex Numbers 

STUDENT'S NAME 

DATE: Wednesday 25th  September 	TIME: 50 minutes 	 MARKS: 46 

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

1. 	(3 marks) 

State the following recurring decimal as a fraction. It is not necessary to simplify the fraction. 

1.28333333333... 

Le -  

1000X 	12g3,3S. 

i0Ox 

1100X = 1155 

(100 
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2. 	(2 marks) 

For the complex number z = 3i — 2, state: 

(a) Re(z) 	 [1] 

(b) [1] 

-2-1L 

3. 	(3 marks) 

Determine the complex solutions to the equation 2x2  — 4x + 7 = 0 in their most simplified 
form. 

X 	
- (-4)t J HO  

2,() 

1- 7 If 	J  lb - 5-6 

X 7= 	Frf0 

Nit---0 
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ir 	lila 

36 - Lt(c) - 
2 

Lf C 	%/ITT+ c 

Real 

2 
6 	b 

4. 	(4 marks) 

Plot the following complex numbers on the argand diagram below. Label all the points clearly. 

(a) 	zi  = 2 + 4i 
	

(b) 	z2  = —3 + 2i 

(c) 	Z3 = 
	 (d) 	z4  = iz2  

Imaginary 

, 

4 11 

7 1 5-6 

—3 
—4 

3 —5 
—6 

5. 	(4 marks) 

If 3 - 2i is a root of the quadratic equation x2  + bx + c = 0, determine the values of b and c. 

Real 

\fr 

— 

Page 3 of 7 



6. 	(7 marks) 

If z = 2 — 5i and w = —3 + 2i, determine: 

(a) z — 2w 	 [2] 

(2— ci,)— (—& -1- 1-6) 

g - 

(b) [3] 

2i-SL 

-6 -Is( 441, 4-10L1  

_ 	— 

2.61 

(c) WW 	 [2] 

— 

t s; 
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7. (4 marks) 

Determine a and b 
if (1 — 302

=a+bi. 
2—i 

ec+bc 

—8-61, 	,24 • afbc: 
1-c 	244 

tr 
	• a-fbc` 	

s a 

-2.. - 4c. 	a4-10c 

8. (6 marks) 

Prove, by mathematical induction, that 4" - 1 is divisible by 3 for any positive integer n . 

Let ftiq be lint statemet4t 4"..I 	311 	6 zt, 	e 

i-ts P(): U-AS 	 e 	(  

= 3 

19(0 ts trLAe 

Assume P(k) is 'true i.e. 	34, tivi4e(e PI 6 zr 	/9 r 
cotsi otey- 	p(i< 4 I) 	\on) 	14.1c4.1 is 	rx, 	Hy( t 04- 	v 

1,14S z 

cvf) 4 

(14•IA 	 WCk 	iiViSribk, t91 3 ./ 

	

eoc) =op Oft) p(i) 	truC Page 5 of 7 
P 	I c true kitfu vx- 	2'r 
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9. 	(6 marks) 

Use mathematical induction to prove the following conjecture: 

1+x+ .x2 + +...± 	= 	Xn  

I—z k" 
c5-161-ten'qtAf. 1-I- X 4XL+ 134 	4-X"-1  

ffi): L-HS x1  

X ° 
RHS 

—x i 

I — X 

e(i) is beue. 

ASStmle 9(k) ts ,tytke VI<1  lc 6 

(0 	Sri atf 	P(+' 	o 	prove 	I fx 	4 DCI"-f X6441)-117- 1 —  

k. 
— 9C 

t —DC 

LS 7; 	f 	t 3c14 	3c(k46  

?(K) 4 

4 .9c 
% 

—L 
. c 

— 77% 

,k 
91- 47(, — X 

f'os 

o 	oc) .47 fo<41), to(() 	'kite 
p 

„or qn) S 	Vvk tA-- 

, n > 1, n a counting number. 



3 	914+3 
41-  2(04_ty1vf -2) 

P ot) 
	

1°N-0) 10(() tc We. 

VOc 	tYlitt 	14 k 6- 
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10. 	(6 marks) 

Use mathematical induction to prove the following conjecture: 

1 	1 	1 1 3 2n +3 
1(3) 	2(4) 	3(5) 
—+--+---+...+ 	 , 

n(n+ 2) 2(n +1)(n + 2) 4 n > 1, n a counting number. 

leF P(IA b 	t Sia+ornetAl- . , 	4 • 4- 
(;) 	.2(4) 	411 4-2) 

CRS -7  
	

Ck-tS = 3 _ 	+2 
( 	"t 
	 q. 	2(14 1)( 1-fz) 

3 
	 _ 

t2 

3 
aGie ?(t) kg -hut, 

Ac,cbtole e(k) 	hve ki l< K 3 4- _4 . 
(;) 200 qic-P)  

CoviSlokir P(K-H) 	fntse ' 	 4- 	4- 

(-HS .27) 4- 	+ 	4- 	1 	
3 

I 

K(Pc+-4 	(14-fi)(04-41)+2 v  

1(3) 	2(c) 	Ic(k. f 2-) (4.-44 fl`A-2)  
4. _ 20,C 	-(- 

••••• 

	2(4  ti)  

/000 4 1 )(4.46 +2-) 
-= 

(k+O(te +3) 

21t4-3 
-̀t 2(k 41)(k+2) 	0(  qk 

4_ 2(-f2)  (VI S)( -+D 
717 	2 6(1.4() t 4 	tt.i. 

att4 
7:t 	20,(4-iyi4,4a)bc+1) 

= 	.4- -2k 2-- 7(4 
,Utt - flYit -F 2Y 1€ +3) 

.... 	2 

2(k 4-) 	2)(ic ) 

2(4A- 	3) 

-1:17  

_ 
tt 

‘24.4 

_ 	2.k. -I- +3 
7-4-  

3 _ 	+  
44- 	2((c-tayk. .4-;) 
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