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Year 11 Specialist Units 1,2
Test 6 2021

Calculator Free
Complex Numbers, Mathematical Induction

TRINITY COLLEGE

STUDENT’S NAME

DATE: Monday 20 September TIME: 50 minutes MARKS: 51
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser, 1 A4 page of notes

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

1. (4 marks)

If one root of a quadratic equation is -2 + 51, determine the quadratic equation in the form

y=ax’+bx+c
(j - (ff’- (—2+\’£)XX‘(-Q~§4'>)
- (X +2*§'ATX7( + 2 +§'«'>

2 . \ R . L
=X A2 S 2L g O AL~ 04 = 26

2
U = 4 + 29
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2.

(4 marks)

The sum of two number is -1 and the product of those numbers is 1. Determine the two

numbers.
a+b = -l ah =/
-~ 1
G+ L = - b T a
48
a +to +\ =0
a= ~1 1 | — 4
LY
= ] 1"{3’ “
—/
2
L =z =~ ij/ A
(-—»—5"“'
(6 marks)
Given z=5+2i
(a)  determine z’
A+ 204
(b)  determine (2)2
21— 204
(c)  describe the relationship between z° and (2)2

2
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4.

(5 marks)

For the complex number z, where z = x +iy

D(—h\j - (X~lj> 2~ 4

. = 44
(@) Skeich z—7=4i 24 o B
Im j B
- =
Re
-6 z 4 6
(b) Sketch Imz>2 and Rez<2 2]
Im
v ; 3
I e A % o ot O
Re
-8 4 6
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(8 marks)

Determine the complex number z, in the form a +bi, if

(@) (z-2)°+3=0

2
(3-2)= -2
7-2 = :’“ﬁ},
% = T '34.\ + 2

() 2z+3=i(z)-5

2>c+,’24‘j + 73 = 4:3(~»c’2j -3

|

<
!
3
A
R

Lo+ 3 r;«ij

o 2+ 3 = g% T
4y +3 = j«f
3y = -8
g = -5

h
oS

[4]
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(9 marks)
Given z=2-5i{ and w=1+6i, determine
(a) iz+w

2

S 24 ~Se + [ ~ba

:é—~4/£

(b)

)
NN
%
c\
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7.

(8 marks)

If w=-2+3i, on the axes below plot the following.

Im
/”‘4 L i ™
L \
/ )
/
/ i
f i
6 -4§ 2 \ .
y N\
\;\\\ \
\
\'\\ 2
) 4~
6
@ w® = a4 (2434
I3+ 2«
® W - S2%3°
= ;)3
(C) E - '(',("2 ~ 34, )
3
1
= 3-J«

Re

[3]

[2]

(3]
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(7 marks)

Use mathematics induction to prove n!>2" for n a positive integer greater than or equal to 4.

h =4 4! = 24 _er: A
4 5 2%
ASSumE TRYE fog w-kh e n
@ B> a#

oV TRus FoR n = %4—)
e PRovie  (he1) | > o %

7%
= (4+1) 4!

Wi ,Z’ > 24?

AND Ly > 2 (ns 4)

N4l > 2.0 *

(»Z-H)! > ;l{“

SINCE  ALSUMED TRuE FHK n=&€ AwD TRuE For Vt-ﬁ'é’”

AND TRUR FoR W=2¢ THEA

TRVR FeR wn=%

SINCE TRVR Fol N=Y  PIEN) TAUE Fel n=2 6

ArnD so on)

i)

TRVE fFeR N> 4
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