TRINITY COLLEGE

Year 11 Mathematics Specialist.

Test S 2019

Calculator Free
Proof by Induction and Complex Numbers

STUDENT’S NAME SUCU T

DATE: Wednesday 25™ 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...

Lt x> 12833

1000x = |283.35'é
00x - 12833
qp0x = 1SS
x = 1SS
900
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2. (2 marks)

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

(a  Re(2) [1]
=-2
b z (1]
= -2-%
3. (3 marks)

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

v AT JED - a0)
2(2)

Page 2 of 7



4,

(4 marks)

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

(a) zy =24+ 4 (b) z, = -3+ 2i

(©) Z3=7; d Zy = 17,
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(4 marks)

Real

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

Real: \W\(Lﬂl NG\,

5= 22 0= V3b-4(O
Z 2

8:'b ~LHF: .36-4(/

b= -b o= 36- Yo

-S2 = -4
(% =¢

W
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6. (7 marks)

Ifz=2—5iand w = —3 + 2i, determine:

(a) z—2w
= (2-50) - (-6 +40)
= §-1

(2]

® 2
B, 2HS
2-St( 1+St

[3]

-
-

§

= —b-ISU+4C+I00
4415

= ~1b—ill

24

[2]
= 4 +4

\3

\§
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8.

(4 marks)
(1-3i)’

Determine a and b if T:a+bi.
—1
=330 +40% | g4pd
2-(
-8-b6L 2+~( - athe
2-( 2+
-16-8(-12046 _ adbe .
4+ 0«
-1 — ' . h= -4
07200 - a4y
S .
-2 - 4 = a+tbe
(6 marks)

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

let 9(n) be Hhe statement 4l = 34 yu wezt Ac 2

P(): LHS = Y- eHS = 3(1)

B , v
2o P() 1§ tine

Assume  P(ik) 15 Wve e L{K-I:jéh/wi/fere ne 27¢ AET
onsider  P(<4)  fo prwve 4™ 1 iy o mulkple oF 3 v

HS = 4t - d
= 4 (44t
= u(4Co) 3 v
= 4(3p) 43
= 3 (4R +1) which i divisible bfﬁ 3 Vv
Lo REY = plkd), p() i¢ frue o Pagesof?

Py 15 trve gn, w € 27



9. (6 marks)

Use mathematical induction to prove the following conjecture:

n

, n =1, n acounting number.

1+x+x*+x° +..+x" " =

1-x i
|-X
| | n-t _ _
Lok 00n) he {he latement: T+ 4234 #2000 = G250, Uik
- 1
'P(\)" LHS = x“ QHS: [ -2
° |- X

= 1 i /

= |

1]

Joo () S e
73
k-t ] =9

nsidey  Plctl) pYove [+ eae, 4+ a7 9(“”‘)"-. (- x

I - o
LHS = [ a?+,,, + a8y 5 0t0! P
= ple) 4 k0!
i
i 2 o
-2
"
= -+ (1m0
| t~2(
l i e+
N e A N A ¢ /
B \—
e
k=4 \-—9{, \/
-
- ¥HS
s opl) = oe(ka), e() s tme Y
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10. (6 marks)

Use mathematical induction to prove the following conjecture:

1 1 1 1 3 2n+3 .
+ + +...+ =—————————, n =1, nacounting number.
1(3) 2(4) 3(5) nin+2) 4 2n+1)n+2)

i

leb o0y he the Shatement . U ...y .3 n8s
(2)  234) V\(VH'23 4 2(v1-(—t)'w\‘l>

e

p(Y):  (HS = CHS = 3 _ ()42
1(1+2) © O am) )
= “"'i"‘ = 3 - <
& 4 Tz
- 4 J
5000 e |

S v B

e Plk) ¢ YK Kézt e
hegume - (k) 15w I RO N e S 2eeY ke

(onsiler ) o poue - ¢ L e L3 2(k) +3
s q BAECH Mw> (cWetd2) % g chennte s+ 2)
LHS = i(3) ﬁ)ém + ! 2(lt)+3
I<(ice2 oS EL-
Pl \ s (llrbes) L) 40l 42
= e 4+ —
( (e ¢fle £3) = 2 - e + 2 +3
T 2 +2)(ke+3)
Ct.
L)WY fogle43 =3 - oS
loslles2) T ayeee) V
= 2 4 2(K42) - (2k+3)(k+D)
4 2(e40) (te4+2) (e 2)
=32 Qi+ 4 -2 -Gl A
+
1 2u+Yle+2) i +2) v
= —Z‘F + =2k -7 -§
2kl +2)(Le+3)
=3 QS e o) oelen), () hue
2O (42)(let2) .
: & 72t
- 2 24> ¢s \0('/0 I e HM PagZe7of7
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