TRINITY . COLLEGE

Year 11 Mathematics Specialist Units 1&2
Test 6 2022

Calculator Free
Proof & Complex Numbers
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INSTRUCTIONS:
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Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

Questions begin on the next page.
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(7 marks)

Givenw =3 —5i and z = i — 2, evaluate the following:
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2.

(3 marks)

Determine the complex number w if w4+ iw =1+ 7i.

leb W= e be

Apbe + c(atbl) = | ¢34
arbi o+ oy bl = 14l
(a-L) » (axb)i = 1+t
a—t;: | a :L'
Ary =7 b = 3

(3 marks) W = L’|+3L

Express 0.034 as a rational number.

let 20 = 0.034
100 x = >.4
1000« = 34.4

900 = 34.4 -23.4

900 = 3|
x = 3|
100
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4.

(6 marks)

Prove, by contradiction, /7 is irrational.

A ssume [7 5 rahonal ’ hen(¢ [7 = P where
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ﬂf = Tk /.'- CLL is a naultiple of F
— 9 is & malbiple o T.
A S
R
9 Fe

£ ha§ a  conmen ‘Fuol"w , hence «a Conﬁraﬁ(icﬁm
1
bo assumed  Shabenrent, Y

[_7'/ l\.S l,('fﬂ h~dhw‘ .. Page 4 of 11



(4 marks)

Determine all exact solutions (real and complex) for the equation x3 — 4x% + 13x = 0

x(wt-ga ) =0

X =0 /
)(,L-L{')L Fl3 = 0
QL - )% $13 -4 =0
Oc-1)* vq =0 /

-1 = +]-q

-1

"
H
SN
= -

X = 213%(
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6. (6 marks)

Prove by mathematical induction, a+ ar +ar? +. .

_.n
L+ ar™t = %, rEl,

For n-=|
- -
LHS - av{' ZJ*S
= '
= R = 0"
Case n=1 is frne .
Assume true for (ae n=L
R+ av ¥ 0 +... + ar’” -
Cpse N= Iyl
A+ art+... Farktt ay Lot
Lus = all-r%) + ar* v
| |-r
= a(l—r"\) + ar"(l—r)
l-v
s a-art v ot oack!
I~
[ *le
= Ok(l-f )
(- ‘/

= K4S

& (1)
<4

/

/

for nele and A=lsl

Sl'al»cm.onL 1S M{ ;
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(6 marks)
Consider the expression m” +7

(a) Evaluate the expression m”>+7 for m=1, 3, 5,7 and 9 [1]

§,16,3L, 56 8¢ /

(b)  Use your values from (a) to state the largest integer, p, that m” +7is always divisible by,
when m is a positive odd integer. [1]

p-t 7

(c) Prove that m’ +7is always divisible by p when m is a positive odd integer. [4]

lef m= Zn+l whece npop /use g

MY rF — '@n+\)1*7

= (2ns)(2n¥) +F

ALl

L‘n7’+ Lkn r+ &
L/n(l’l-}l) y 8 /

\

Either n or N+l will be even ,
n{m—l) will be euven. 4 21, /

"\

4 (26) + €
8 (lert)

\l

mty T+ s a|wat’$ Vh'ml‘llﬁ b‘j F

Page 7 of 11



(13 marks)

(a) Given that p™ = —i, where n € Z, determine each of the following:

@ pm 2]
Fr\_[)l
_(F
i) r-p™? 3]
= (g -
- @")" - lp"r‘" +(P"\>L v

N\

1

\

= G0 -1t e (H) L
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Two complex numbers w and z are such that their addition and subtraction are shown on

(b)
the diagram below.
Im
» z+tw
kiﬂ\
N\ /
(1) \
(G
Re
6 —4 -2 2 4 6
\\\
/ ™~
- zZ-w
@)
Add and label each of the following to the grid above.
(1) zl + wi 2]
= ((zrw) = 4t
= l;( l+40)
@ = - T P [2]
f 2
= S—ZL x L ¢
L ¢ = —2-S¢
(i) z - 2]
27 = TAW + Z-wW £ B a4t
= leqe + §-20
= b+l
(iv) w (2]
W = Z+w — Z UJ:"'Z“’GL.
= eyl -(34¢)
4 ( Allsd Page 9 of 11
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