TRINITY COLLEGE

Qs

Mathematics Specialist Units 1,2
Test 6 2018

Proof, Complex Numbers

STUDENT’S NAME

DATE: Monday 17 September TIME: 50 minutes MARKS: 52
INSTRUCTIONS:

Standard Items: Pens, pencils, drawing templates, eraser, notes on one side of a single A4 page

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

1. (3 marks)

Express the recurring decimal 21.357575757..... as a rational number.
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2.

(6 marks)

Given (PQ)* =1, show QPQ=P'Q'P™" where I is the identity matrix, P and O

[2]

[4]

(a)
are non-singular square matrices.
) P2 PR = T
~)
wrard = F |
e ey
Pyl = @ F
B o~
gra =Pl @ P
(b)  Ifmatrix 4 is such that 4> =44 71 where I is the identity matrix. Express A in the
form pA+ql. . 2
lf
Al = A A
= (48-70X4h-71)
S h - I8A 284 1491
o (aA-77) —S6A + 49T
2 baA -1l 2T -S64 + 491
= GA - 6321
(4 marks)
Determine two numbers which have a sum of 3 and a product of 3.
Ar B2 32 AB =3
Bz 3-A a(3-A)= 3
2
h-A =7
pD = 4 Po3A
A 37 )9~ 12
2
- R + 5*3

A}

.

i
¢
=)
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(8 marks)
[4]

(a)  Prove, by contradiction, log,, 2 is irrational.

ASSsrE &jm 2 RATIo 4L

La, Zﬂ 2 2 4 LIHERE 2 18 Siepeifs

T

1O
a

o =%

22
Qb: (O
’zb:_ﬁ <
h

2 CANNOT HAVE A FACTeR porf

L Com TRADICTON O 4’3{92 RATIONA L

S

Y Loy 2 ZerATIoMAL
o

(b)  Prove, by exhaustion, (n+1)’>3" where » is a counting number <4 . [4]
3 ] —

n=) Jd > % JRVE

ne2 3 > > 3 * TRV

3 ~ o

n=3 o4 s 3 TRVE

3 & — o

m :4’L 5” > 3 /ﬁf‘/.‘:

3 "
a G”:H) 3 n <4

Page 3 of 8



5. (5 marks)

Prove, by mathematical induction, that »* + 2» is divisible by 3 for any positive integer »

1

LET n= CeaG) = 3 S DIVISIDUE BY 2

pesuit TROE Fok n=4
2 By ad 2 3m

PROVE. TRAVE Fok n= Ao

3
o FROVE (gﬂ’) +2(£+/) NvisBeR BY 3
3
(4—%/> + ;(fg%/)
- %LZL 3422} BZ + 4»,24 + 2

%3+94€ Y AP S
v + 3(%2%‘2’“>

- MULTIPLE OF 3.

1Al

h

SINCE  ARUE FoR n =) TRUE FoR n22
SincE TRUE FoR N=22  TRUE FoR nav

ANVD SO o

. m7+ AN NIVISIBer BY 3 FoR w,// néZ
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(7 marks)
Simplify the following complex expressions leaving the answer in the form a + bi.

@)  6-Ti-(2—4i) = 4 - 34 2]

H
A
1.
Ng
T
W
A

i
}
=)
\}.
<
a

© 2 = = 2]
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7.

(8 marks)

(2) One root of the equation z* +az+b =0, where g and b are real constants, is 4 —i .
Determine the value of ¢ and 5. [4]

(4-Ca-)(3 - (a+0)
:(3»4%£1?~4«4>

2 R )f// .
=1 »4};;/_4; TS %:/%4/

.:07/2’—— g; + 17
=&
Le 17

(b)  Solve the equation 3z = (7 +2i)’ —z forthe complex number z. (Hint: let z =a+bi)
_ [4]
3342 = (radoe0l)

(osbi)ra-be
Ao + gha 2 4$ 4 28l

"

49 144 - (4l ~ 2

a » 2

“

T a2 = A2¢
b = /4
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(4 marks)

Given z =3-4i, draw each of the following on the Argand diagram below. Clearly label each
answer.

(@ =z (1]
(b) P’z [1]
(© Im(z) (1]
(d) iRe(z) [1]
Im
6

Re
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(? marks)

Use mathematical induction to prove the following conjecture:

1+@+x)+ @ +x)*+. . +Q+x)" = (—12%—:-1— , n =1, n acounting number.
Ler wn=! [ = [+X =]
X
TRUE

[ =/
Aefome TRUE FoR n = 4

£~ 4,
e |+ (/-b{) -r(/«fx)év*u-*("’t’t) g (f.i?g——-:

PROVE. TRUE FoR n= é,,u
21 A e
w RovE /7*((+>L) (/IML ({wt) «*-(/«Lx) = (/+?L) -
»C
X -
LHS = [+ (/+9L) +(I-¢)L> NS (M;.z_) ; (,ML)K
4 4
= (/M + (12t)
X2
4 4
= ( +~9() A + (;M()
P C P

A

n
R
—{.
=
—
W
N
[
)
|
L
(‘\

A
= (!+>C> !

S *
4
= ( #aL) -
A
p16
= £HS

StncE  TRUE Fo A 2] TRUE FoR UZ=1
cimwes  TRUE FeR  n=2 TRUE FoR n=7

AnD Su o/

2 h~ “
. /+(/+3L)+(E+>L.) e (/“L) = ((—mﬁ,) -~/ N3l
A
>C R Cova TING
I EER
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