Fort Street High School 2025
YEAR 12
MATHEMATICS EXTENSION 2

. @~ ASSESSMENT TASK 2
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Syllabus Outcomes

understands and uses different representations of numbers and functions to model,

MEX12-1 prove results and find solutions to problems in a variety of contexts and logical
argument

MEX12-2 choose appropriate strategies to construct arguments and proofs in both practical and

i abstract settings

MEX12-4 uses the relationship between algebraic and geometric representations of complex
numbers and complex number techniques to prove results, model and solve problems

MEX12-7 Applies various mathematical techniques and concepts to model and solve structured,
unstructured and multi-step problems

MEX12-8 communicates and justifies abstract ideas and relationships using appropriate language,
notation

NESA Number:
First Name: Last Name:
Teacher O O O

Time allowed: 90 minutes (plus 5 minutes reading time)
Total Marks: 54

Section | = 5 marks General Instructions:
e Attempt Questions 1-5 on the e Write using a black or blue pen.
multiple-choice answer sheet e Areference sheet containing course formulae has
e Allow about 10 minutes for this been provided.
section. e InSection Il, answer each question in the relevant

answer booklet.
Section Il — 49 marks °

e Attempt Questions 6—8
e Allow about 80 minutes for this

The marks allocated for each question are
indicated.

e Inall questions, show relevant mathematical
section. reasoning and/or calculations.

e Marks may be deducted for careless or badly
arranged work.

e NESA-approved calculators may be used.
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Section I — Multiple Choice

5 Marks

Attempt question 1-5.

Allow about 10 minutes for this section.

Use the multiple-choice answer sheet for Questions 1-5

1. Given that z =1+ 2i is a root of the equation z*—(3+i)z+k=0.

What is the value of k ?

(A) k=3i

B) k=1-2i
(C) k=2-i
(D) k=4+3i

2. Consider the following two statements.

P: WxeR,3yeR, y’=x

Q: IyeRVWxeR,y’=x

Which statement best represents the truth of each P and Q?
(A) Pistrue and Qis true.

(B) P istrueand Qis false.

(C) Pisfalse and Qis true.

(D) Pisfalse and Qis false.



3. Which of the following is the negation of the statement:

“VpeP,pisofthe form 4m+1= p can be written as a sum of two squares”?

(A) VpeP, pisofthe form 4m+1 and p cannot be written as a sum of two squares.

(B) 3dpeP, pisnotofthe form 4m-+21and p can be written as a sum of two squares.
(C) VpeP, pisnotofthe form 4m+1 or p cannot be written as a sum of two squares.
(D) 3dpeP, pisofthe form 4m-+21and p cannot be written as a sum of two squares.

4. Inthe Argand diagram the point E represents a complex number.

4 3
When this number is multiplied by [Zeﬁlj (%e SIJ it gave a new complex number.

I.

Ho

Which of the following points represents the new complex number?

(A) F
(B) G
€ H
() |



5. A complex number @ satisfies

) 1
o+ >
1+w

=

Which of the following is the correct statement about »***?

( A) a)2024 — 0)4

(B) a)2024 — a)3

(C) a)2024 — a)Z

(D) a)2024 -

End of Section |



Section 11

50 Marks

Attempt Questions 6, 7 and 8

Allow about 80 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing sheets are available.

In Questions 6,7 and 8, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (17 marks) Use a SEPARATE writing booklet.

(@) Solve z°-z+(4-2i)=0.

Give your answer in the form of x+iy,where x and y are real.

(b) Prove that 34 is irrational.

(c) Forthe polynomial P(z)=az*+az’ —2z+b, where aand b are real.

Q) Given that P(1+1) =0, Show that a=1 and b=6

(i) Show that P(z)can be written as the product of two quadratic factors

with real coefficients.

(iti)  Hence or otherwise solve the equation P(z) =0

(d) Solve for x

J2e*  1-3i
—=—— where -7 <X<7x
2+1 5

End of Question 6



Question 7 (17 marks) Use a SEPARATE writing booklet.

(@ The points A and B represent the complex numbers
z,=Ina+iln*a and z,=-2Ina+8i respectively.
The point B is rotated about the origin by %in a clockwise direction

to a new point C.

Find out the value/s of « so that the points A and C coincide.

(b) (i) Provethatfor «eC if a=c, then «is real.

(if) Hence or otherwise, prove that if the complex numbers

zand ware such that |z|=|w|=1 , then W s real.
1+zw
(c)  Provethat x*+ % >2 , where x>0.
X
(d) (i) Find the roots of the complex equation.
2’ =i
(it) Hence show that
.3t .. rm 1
sin——sin—=—=,
10 10 2

(e)  Prove, by contraposition, V X,y € R

if Y +y®<x*+xy’, then y<x

End of Question 7
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Question 8 (15 marks) Use a SEPARATE writing booklet

(a)
(1)  Sketch, on a single Argand Diagram, the region C representing

both of the following conditions
—%Sarg(z—i)go and |z-1|<1

(i) Hence, determine, vz e C the range of values of |z +i|.

(b) Without using induction, prove that,

YneZ, n®—n isdivisible by 6.

Question 8 continues on next page



Question 8 (continued)

(c) Asequence of complex numbers a,, a, , &, ,as,,......., a, isdefined as
ak+l:M , nisaninteger, n>0 and 0<k<n-1
(k+1)

(i)  Use mathematical induction to prove that

S .
a, :l’( ]ao , for all integers r>0
r

(i) ltisknownthat a,+a +a,+....+a,=2"

Show that a,=(1-i)"

2
n 2
(iii)  Itis given that Z[n ) = [nn) (Do Not Prove This)

m=0

Also, itis given that if X, X, , ......... , X, are positive real numbers,
then
X+ X o X

2> /%X X,.....X, (Do Not Prove This)

Hence or otherwise show that

Bn+D"

ENE AN — +la,[ < y

End of Paper
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Syllabus Outcomes

understands and uses different representations of numbers and functions to model,

MEX12-1 prove results and find solutions to problems in a variety of contexts and logical
argument

MEX12-2 choose appropriate strategies to construct arguments and proofs in both practical and

i abstract settings

MEX12-4 uses the relationship between algebraic and geometric representations of complex
numbers and complex number techniques to prove results, model and solve problems

MEX12-7 Applies various mathematical techniques and concepts to model and solve structured,
unstructured and multi-step problems

MEX12-8 communicates and justifies abstract ideas and relationships using appropriate language,
notation

NESA Number:
First Name: Last Name:

Solutions

Time allowed: 90 minutes (plus 5 minutes reading time)
Total Marks: 54

Section | = 5 marks General Instructions:
e Attempt Questions 1-5 on the e Write using a black or blue pen.
multiple-choice answer sheet e Areference sheet containing course formulae has
e Allow about 10 minutes for this been provided.
section. e InSection Il, answer each question in the relevant

answer booklet.
Section Il — 49 marks °

e Attempt Questions 6—8
e Allow about 80 minutes for this

The marks allocated for each question are
indicated.

e Inall questions, show relevant mathematical
section. reasoning and/or calculations.

e Marks may be deducted for careless or badly

arranged work.

e NESA-approved calculators may be used.
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Section I — Multiple Choice

5 Marks

Attempt question 1-5.

Allow about 10 minutes for this section.

Use the multiple-choice answer sheet for Questions 1-5

1. Giventhat z=1+2iis aroot of the equation z* —(3+i)z+k =0.

What is the value of k ?

(A) k=3i
(B) k=1-2i
C) k=2-i

’ k=4+3i

2. Consider the following two statements.

P: vxeR,AyeR, y’=x

Q: IyeRVWxeR,y’=x

Lex  tee  Geeas Teex w  Sxoa

Yxad xQxvl = Ax o

(=)« e~ = s
(S N Al T
= o= =

e ofve Qoo NS D - »

Qesamer =& Qoovw = i i) G-
o= Q~asd (S
N Uit NV
H W Aaa

2 Nz Ngme oomd & (s Ssh\aq

Which statement best represents the truth of each P and Q?

(A) Pistrue and Qis true.

P istrue and Qis false.

(C) Pisfalseand Qis true.

(D) Pisfalseand Qis false.



3.

Which of the following is the negation of the statement:

“VpeP,pisofthe form 4m+1= p can be written as a sum of two squares”?

(A) VpeP, pisoftheform 4m+1 and p cannot be written as a sum of two squares.

(B)

(©)

Jp e P, pisnot of the form 4m+21and p can be written as a sum of two squares.

Vp e P, pisnotof the form 4m+1 or p cannot be written as a sum of two squares.

Jpe P, pisof the form 4m+1and p cannot be written as a sum of two squares.

4. Inthe Argand diagram the point E represents a complex number.

4 3
When this number is multiplied by [Zeﬁll (%e 3‘} it gave a new complex number.

.

Which of the following points represents the new complex number?

(A)
(B)

=
G

@H

(D)

3 xd = 2eos =
Q
At
Qﬁ*q‘)\\ = ' S wWrnsS = \& we w
. o Q 3
A - 53 g = N -
" W E G
RO U N
A - 3o _ AN\ Ge 3w - = M o= -w
L‘\ “ ) - K—x) S = b
(T wsN [ iy \E Baaw w A @s(
[NESRN - EY = AN s (-
SN E =T R
12@&@\‘.\.\_-\13)
= Qe -5
D

Wra  ewd Rpimd e\



5. A complex number @ satisfies

) 1
o+ >
1+w

=@

Which of the following is the correct statement about @***?

0 — o e \\ o=
a1 G

RN

o\ - W
\x
2024 3
(B) @ =0 W I O A '-33
L.;\ﬁ c_.:.’s—\cc.s__n..:.*v\ = O
(o) LY - @ & _w ] = ok (D
2024 2
©C) o =w Wy = o
WS o \
Ney
e &_L'-‘&) o
2024 ey
D) o™ =0 e
- N ﬁm\\
A
—1 (S

End of Section |



Section 11

50 Marks

Attempt Questions 6, 7 and 8

Allow about 80 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing sheets are available.

In Questions 6,7 and 8, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (17 marks) Use a SEPARATE writing booklet.

(a) Solve z°-z+(4-2i)=0. 4

Give your answer in the form of x+iy,where x and y are real.

Qg. 2 ’ .
Con 27 - 2 N u-ad) = o Marker’s comments:
2 Generally Answered well.
Fa . Q:'\} - oA KC_"\.—-Q:\L\) y
=N = Ww-24)
= N — AR R
= —AS Ry /
= = —ay X -NE xR
2L
s Txdn = Yosass
(‘_}‘.—-\-33‘) = —\S %8,
2 _J S © =8 &
A )
(s..«-‘:s) = @ “:\.)Q . L\-f_"—:;‘}-
Y . 2x
- a1 S ow ey
= D%y
Fi?*:% = X\ (a1 Ny "E‘-H‘"L = 0O
E)
"‘_‘B =3
S |
® - a=} — aQ
w2 - g
I Y /




=
ity S \_
[ T .
= = _\/ N
"\.ﬁ:\lu:ﬁ = tk\\A\_\;X
2 = N\ oA c‘_\\‘k‘\‘r}
-
= = |
\:_E::.i:x") =2 = = \-—Q\‘v‘-\&w
e N
2 ‘E—
= Nee @y b
Ez: \*‘QHL == —_‘.;1 - A
15| ~eens




(b) Prove that 34 is irrational.

&6 \.‘9-\- e D e AT

™ (-4 T ool
SR i Whace o 3 E€FE o wang
CL‘ o CgrmsrrmiCrm Jg:{*-cr‘vu.o
etreg M /
Ly = \?3
%
=
&) 3 |
T2 ag @
,
= % e eNewm
- A s exem
Lok Ao = Aaw whete v NE O Aese T
L,/
Them Koo ©
{3\&3 = WS
2> we®
‘:3.:" = = ‘*&3
= 5 = esewn
= I Nm =aew
= A% o g hene Carenmemcm %Su&“ 2
el = RS o Corr™a AR NISA =%
’—Q? Sy '-:5._, M ety | A -%_:;_—chg-
Sfrtegs \
St r\’*"j: S N

vd
@ o\

Marker’s comments:

Many students made the

incorrect statement that if
b? has a factor of 4, then b
also has a factor of 4. This

resulted in loss of a mark.




(c) For the polynomial P(z)=az" +az*—2z+b, where aand b are real.
Q) Given that P(1+1)=0, Show that a=1 and b=6 3
56 e> W Marker’s comments:
Q=D = cxz\ ~ =t _a= s o Many students used sum
N a and product of roots to
Q xd) = S A=) 4 =AY —aQixd) x B9 .
various levels of success.
= 2AQRLY xaledd —2-2ix v The simplest solution is as
. . shown here.
- =1 o Qe s — D™ =Q w AW
- (:‘1\&—:;-*\03 K 4 Laa-Q) /
Givnew LAWY = ©
- LS —aate =0 QA -2 =&
—WXY - ~%v = o
e =0 \
We~te Deoton . \/ @
(i) Show that P(z)can be written as the product of two quadratic factors 2

with real coefficients.

Siwma. O At Cn% Loy ke Qe .
T LAY = 0o
N AN LD

\__.;' " Cl\%_.:;, (=% Rowx Q& Q C.‘:?—-)

Qe=>= (2= Gadd) (2-0-33) Q)

E:-i__:;zﬁ-a“) @ 2N ‘/

Q
N = *xa2x3
= —32*:;\) j% 2R am o c

—\—12:}‘

1

—-Qa2?

13“\1‘5"-*:‘\2

322 Qa2 «xQ

ba

o =D = @*51‘“{@3 CQ?* B /

Marker’s comments:
Students are reminded that

solution “by inspection” is
not enough for a 2 mark
guestion. This time,
students were not
penalised. As the previous
part, many students
attempt to use sum and
product of roots to various

levels of success.
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(iii) ~ Hence or otherwise solve the equation P(z) =0

. o
L.?_; C_\,\_‘;)“B L?_.—.Q\-.;:,) (2 ~az~xa) = )

Marker’s comments:
Students who had

successfully found the roots
earlier were given full

marks.

(d) Solve for x

J2e*  1-3i

=——— where -z <X<rmw

2+1 5
By el
B .
AS_-Q ‘E:L - N—3a
o 5
S = V=31 % Qe
s I3
E:Q.’\. _ Q_Ei)(‘_‘:qt\i-}
= RO
= 3a
o v Lasxa~i-es)yS
=SS a
~A Cs -5
R
= SN — X
DESEER v
i 55—"_%&3 on —Ss = & W
e =T
5 = =5
~ - =]
e\

End of Question 6

-9-

Marker’s comments:

Generally answered well.
Common error was ignoring

the given domain.




Question 7 (17 marks) Use a SEPARATE writing booklet.

(@ The points A and B represent the complex numbers 3
z,=Ina+iln*a and z, =-2Ina+8i respectively.
The point B is rotated about the origin by %in a clockwise direction

to a new point C.
Find out the value/s of « so that the points A and C coincide.

£ . A
@ 2 = e vl 2 2 —alew gy Marker’s comments:

Tee Ooiwt C  CocteePomds Ao ‘e CGremglex Some students did not

know the meaning of

et e -a Q_-'A-anl -\-Qi}
coincidence and did not
I TN SR / allow for comparison of
Qi & ca Q. Ceim wde both real and imaginary
parts.
- ’Q"“ﬂ)—{-’v A Q..-:Lq_‘_-_ 2 X \M-LA;E

= %“QQ&-;.'Q'“_\.L

Cnm—@‘a\-{ma Rea o Q"'—-t‘-‘:'_\);‘r-b.\a Racdy

S R‘“ - = gL-QmBL @
/kfv--l = -2
’Q-"'}"-—QQ—“..L - ©
=l - Q_Q’
= . ‘Q"“‘-LQQN—-‘J'_.Q:) - o
-’k‘n-l.lﬁ o< Q/M-L:Q
= =\ oc L el = QQ.
[t

OEEN sl e Gty Q) e @

v 5

-10 -



(b) (i) Provethatfor ¢ eC if a=c, then ais real.

Oa Lex o= ISP Lhass X ol o aste geld
N Gt
S~xds = ©.- i
adAe = o
P
=

Rt sen. S m

(i) Hence or otherwise, prove that if the complex numbers
+wW

Marker’s comments:

Generally answered well.

z and ware such that |z|=|w|=1 , then is real.
1+zw
Ged
2 xw = = N
k\"t')—m \xz=w
= 2~
N
GRS © /
L a T
Sl 2o L=\ =\ Vw\ = A\
v2a =y (RS TN
22 =\ o S =\
== M o = A
= =
© — D N
A © X = =2 D o = 2 Nt
\==w NN =
2w 20 AN
. 2w
= P ] - =W
2ts N
v
— .
Su~La
=2 N0 S - =2 o
= 2w a2
2. < W N R\ \/
LR} @

Marker’s comments:

Not answered very well.
Students missed the link
with part (i) which resulted
in length approaches and
errors. There was also lack
of recall of features of
complex numbers and
conjugate, making it
difficult for students to

arrive at a result.
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(c) Prove that x* + is >2 , where x>0.
X

G--en Neo RLe o~ o

1~L1_'§->; o Ree > g
s
T™ O D r‘y}-f\ -

>

3_-'3:
See @ad e s eee Sy
. @—\% >
SN\ao > o o "t o
, 3 N
— =y oo
,.y_'i
S A —-—n =09
-3:3-
-
o s SuE LN = Q
A

Marker’s comments:

Students used a variety of
approaches btu the
guestion was generally

answered well
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(d)

(i) Find the roots of the complex equation.

3
5
" =1
: > . ==
G- @ = = o ) Marker’s comments:
LeX > = caem
- Often students did not
>5_ < e s e Qﬁ-:& Qe V\Cﬂ\‘ﬂ’iﬂils . ‘
(%mgﬁ « Caeocem define z as part of their
S = o working out
N2 e s g S N\ w (e.g. let z = rcis0).
(s /
=
LY = 3 —_— =—
. = = B SENIN hu
(exy S
== € =\
&= Besanys
LY a)
s TN =8 = «
™~ = Q\“*‘QE = N
‘o
TS = We sy 2 \o
B EN CHE S
=\ - =8
B ==
l\
K - _-Q" -'\_4 QJ_. \J Q /
= __':‘4 S = _Ei
gy
A & = —2aS
TS
Y
= e = F
- vs)
o= & = Sw = =
- AN Q
<= 2 @ = AN,
- \D
o 3
' \\'\e_ Q-muk‘) (= =%
Lef =10 Qs ¢ — A Crefw Cre & ; W
1N L 3 VAR = Qs AW
(- \';b C— \0) - Qﬂ ’ (;\ s ( O
e NN .;i_s: &= N
~ O e. ‘Q-_ e \o’ =3 q_'_ E_“ Y

-13-




(i) Hence show that

.37 .. 7 1
SIN—-SIN—=—.
0 10 2
[ e ] =
o S 0% e Redn RN egrewen S o
ie -~ . o .= ~ o e
St N — . ;:\ & 5= 5 .3};- & BN
O - © o S
(=N s A e x < = Q
A\
. LA AT £ S
- = SasT — AAS -—""lr‘_;‘-3 3
o NO 2 —_
(E?_ < o \@.) =< CQ ~ © ) = Q
1
o N
e. \D i —t =R Ya
~
=LA == -] - —- “3;::‘
e ‘o ‘o \/
\
RV~ T < DS W = ac - - o
O __‘\Q

D a AT =

R A

AT oy
o o

Marker’s comments:

Not answered very well,
students did not realise
they could use sum of roots

and equate imaginary parts.
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(€)

Prove, by contraposition, V x,y € R

if  y+yx®<x*+xy?, then y<x

L&“}

~ I
CD-""‘ < o QOsIWNQ %NQ&QN\Q‘\- N

R =

-1

>
A SN ™A — Al

= (20 & v -

1

C.S—-":J L:S ~ XN é} A a (-

1

Q—'ﬁ—) kdqwiavfb ~2ax (a-x)
= CA-»D Q‘%Q"r%k;l?—‘a%)

= Rex D o

Y
=~ v
i “?‘-\’33 > Q

e P WS Y pos— .

(> CV ey = e

Q
_”.)\3 —

S
Neae X ama 53 -2 L'?‘«-’Sb

L

i N e

&

DT R
{S —\TQ-\_Q .

Comrea Ragivn &

%:‘{Q_""

““:;'1” ~ ‘:33

e
Ao

W

e @ T

-
*53-._.3*8 e R e S}

R

SR C I S

o

3

= XD

&

Marker’s comments:

Generally answered well
but marks were deducted
when steps in the proof

were left out

End of Question 7
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Question 8 (15 marks) Use a SEPARATE writing booklet

(@)

(i)  Sketch, on a single Argand Diagram, the region C representing 3

both of the following conditions

—%sarg(z—i)go and [z-1<1

AN =Sy =

Qd e
]ﬁ S—

V2o = Tole L @ adedhe - ovw Lerie

Toddva  \

: : - 7 s
2 . D\‘\fﬂ//aﬂ)
—
.

| - T
\/ Foc CoccaeX Swerah of - = -
T e £ o2

Coxcach s\aee-:\% 2\ =

\/ Toe
, 3
\/ Cos<o X tv-%\'vﬂ-. Qi oRew O cha OF (‘Ql\) B

Marking guide:
3 - Correct solution

2 - Both Correct circle
drawn and correct two rays
drawn or correct circle
drawn and correct region
shaded but one of the ray

did not cross the x-axis at 1.

1 - Correct circle drawn or

correct two rays drawn

-16 -

Marker’s comments:
Majority of candidates were

able to score full marks.
Some lost 1 mark due to
incorrect region or left the
part below the x-axis
unshaded.

Some lost 1 mark if one of
the ray did not cross the x
axis at 1.

Some candidates drew the
two rays intersecting at the
origin instead of (0,1),
despite correctly shading
the region, it made the
question easier so they can
only score 1 mark under the

marking guidelines.




(i) Hence, determine, Vz € C the range of values of |z +il.

Q% =D oy

D

o,y

N\ea™ e %i‘bﬂ-— CQ, "\)

e e R e S SRS = o™
N RS siaNe~ta  bexweew (o —O emd ON)
= R
o
“""‘-C‘-*r-\ e AanadNoe~Cg A = G~
= Ta

Qe e T =R “eSey N

L A N

v
®)

\/ Toe Cacce N et Yo TSR PN CP .-3_3'_.

/ ) re e ol e W e AN

Marking guide:

2 - Correct solution

1 - Correct min value or

correct maximum value

-17 -

Marker’s comments:
Many scored full marks.

Some found the minimum
distance to the circle
instead of the ray.

Quite a number of students
attempted to solve the
problem algebraically
instead of using geometry
which also made the
guestion harder to solve,
they were able to find a
range of values for the real
part and imaginary part but
the question asked for the
range of value for the
modulus. No candidates
were able to gain part or

full mark using this method.




(b) Without using induction, prove that,

vneZ, n®-n isdivisible by 6.

&8 (&oy SCTRENN - e s aw e
= “nQ"nrb‘m*fS

2O wOnan

Q-.\} L™ SN Cn _.TCB cxe RN

NeASRely \/

- e &--\B o.h_b_ Qe C’gﬁ.—.s‘Qc_“ﬁ;“ﬂ.{pl cras Q& -

CamsaouinNe,

Coteeaen ee | T\ RNa e& Q

S~ C_nﬁﬁ\\ > -~ embh e AN) ada CemmoeNg

NG <= G Ao Mramalr laae A TN ARG
Ne& >, L] & [ A3

R a.

b»_\) “'Q.‘.\*{B e AN~alol\e \Q:S Vo D e
3
« @ b_\'} o e %\\_) \\'& G"\“\‘S‘Q‘i\e_ o

QA <

“r

o< >

7 1

v

r

\R)

Marking guide:

2 - Correct solution

1 - Prove the expression
is even

Marker’s comments:

Poorly done, only a small proportion of the cohort was able to gain full or 1 mark.
A few students was able to get full mark by considering 6 cases, n =6k, 6k+1, ...6k+5 and showed
algebraically that all 6 cases resulting the expression involving k has a factor of 6.

Many candidates only considered 2 cases, n = odd and even, but was not able to infer for both cases,

the expression is even.

Some candidate realised it is a product of 3 consecutive after substituting n = 2k+1, and made inference
about the factors, was only able to score 1 mark as they only prove it is divisible by 6 for n odd.
Most of the successful candidates realised after factorisation, the expression is a product of 3

consecutive integer, and explain one of the factors must be even, and one must be a multiple of three.

Quite a few candidates made no attempt on this question.
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(c) Asequence of complex numbers a,, &, , @, ,8;,....., &

_i(n=k)a,
T (k+1)

, hisaninteger, n>0 and 0<k<n-1

()  Use mathematical induction to prove that

LN .
arzlr( jao , for all integers r>0
r

. s defined as

(e O = s (e -wdag
= -_—

[aka et
Evexarmem

<
e gy, G = a Q"‘.\ Q"Q
Q_-&\) J < <
2N ‘7,5
Q5 Ay - Ne Qeeone  Ame Sxoelemm ok ~s, “eCwm e %w:
< =00
L-wa. . C;ke
QLowa = © ~ a
(=)
= RN Qo
= o,
Lowes, = Qaoasa.
-, B =Y DB AR A @ 18 SCwo %\% < = ) /
et Qasueme >-a SN etermammt Vs Nue %3“‘
T - % oves e YNy ame Naiegee
=0
a0 ™~
e o C B a_ @
e
L N  Rcove SomaX  Tae @heNermewt g AQua
.S?N < = A Y
h Y
X e o 2% oo S SN C i B Q.
A
apD ~ & U =Dy
&¥T\ - S = W
N =N
- AQ“_\;_\ . L BQ Oy X
ACEE AN
e
‘{-*:\

Marking guide:

3 - Correct solution

2 -Prove n=0is true, and
make a correct substitution
using the inductive
assumption into the
recursive formula when n =

k+1 or equivalent merit

1-Proven=0istrueor

equivalent merit
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Marker’s comments:
A number of candidates correctly proved n

= 1is true and correctly proved n = k+1 is
true given n = k is true, the question states
prove the result is true for non negative

values of n, so they can only score 2 marks

Cheid & = 2 / as a result.
A Many candidates were not able to
O‘ =
s correctly show n = k +1 is true given n = k
_ R j“ is true by omitting the last few steps that
SR involve simplifying factorial expression.
- S, - N Many students assumed the formula (n-
C eyt k)/(k+1) nCk = nCk+1, this needs to be
I P, proven as it is not a formula stated that
- .
o can be used in the syllabus.
L~ Quite a few candidates made no attempt
: Q\B - Q\§$5 \/'
on this question.
(i) Itisknownthat a,+a +a,+....+a,=2" 2
Show that a,=(1-i)"
3 N —
GE@> W Gemnes Marking guide:
L e \ Q.
- e
ac.. = *° = F 2 ° / 2 - correct solution
LS & O ey,
1 - Showed the
= T T e ™ - LHS = ao (1+])".
= o
N YD = =) “
(D Nt Marker’s comments:
= ST e o i i
- . X Many candidates failed to
ey e |
: make the connection
Lo >\ . Mo between part i and part ii.
e Y, (-t Candidates were able to
\ score full mark when they
i ™ ~ C\.D
= = Q e S used the formula in partiinto
the LHS and realised it is the
e . - q_.,\q‘\%erh\ e IS %b‘ =
abe expanded form of (1+i)" and
. NN subsequently divide it on the
NN - 3 ~e SN o ey m\xk&-—g - q y
st Sn s 2. =2t \wAsgess < 7,0 || RHStomake ao the subject.

yd

Quite a few candidates
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attempted to use the sum of
GP formula.
Many candidates made no

attempt on this question.




L n(nY) (2n .
(iii) Itis given that Z(mj =(n j (Do Not Prove This)
m=0

Also, itis giventhat if X, X, , ........ » X, are positive real numbers,

then L 2> X X,.....X, (Do Not Prove This)

Hence or otherwise show that

3n+1)"
2’ +[asf + [l + ot g%
@] @ Gl *\é Q}Q ) LQ“ ) % Giega Marking guide:
e e
~~z0 3 - correct solution
Q, N A -
\Qo\ A \Q~\ ~\ S\ v o s N\ % 2 - Simplified the expression

N R A TG L IR RO

&
MERUPHGANCIREIR R G R

= AV 0D
TN A AT GA NI A
R (VR GARGAREER Y
A %Q}

e (T VO
Sle-my oty e

2
= =) C‘“)

- @ ()

)

Gilvew

*D

/

(2nCn) to an expression with
n!in the denominator and

cancelled the other n!

1- Correctly substituted the

formula from part i into the

LHS and used the formula to
simplify it to 2”~n (2nCn)
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Marker’s comments:

A lot candidates made no
attempt on this question.
Only 1 candidate scored full
mark in this question.

A number of candidates was
able to score 1 mark.

Many candidates incorrectly
deduce that they needed to
substitute the LHS of the
inequality into the given AM
GM inequality.

Again many candidates failed
to make the connection
between subsequent part
which made it very difficult
for them to make progress on

this question.
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End of Paper

-22-



