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Question 1 (1 mark)
Qutcomes Assessed: MEX12-4
Targeted Performance Bands: E2

Solution Mark

T

3
nz=2e3
Hence (C)

|
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Question 2 (1 mark)
Outcomes Assessed: MEX12-3
Targeted Performance Bands: E2

Solution Mark
From the diagram, the distance from the x — z plane is the

d = 3 pnils
y coordinate.

~.d =3 units
Hence (B)

Question 3 (1 mark)
Qutcomes Assessed: MEX12-2
Targeted Performance Bands: E2

Solution Mark
The contrapositive of statement A = B is ~ B=~ 4

.. the contrapositive of "if » is a prime number, then » is odd"
is "if # 1s not odd, then » is not prime."
Hence (D)

Question 4 (1 mark)
Outcomes Assessed: MEXI2-5
Targeted Performance Bands: E2-E3
Solution Mark

I
——dx= ﬂ: let u=logux—)du=ldx

x(logr x) u x

Hence (D)

2
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requirements, as eslablished by the NESA No guarantee or warranty s made or impfied wilh respect fa the application or use af C5SA Marking Guidelines in refation to any specific frial exam
gquestion or answer. The CS8A assumas no fiabilty or responsibility for the accuracy, completenass or usefuiness of any Marking Guidefings provided for the Trial HSC papers

6300-2




Question 5 (1 mark)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E3

Solution Mark

T ot b .
o =+2| cos T +isin ~7 in polar form

10zY .. ( 10 . .
o' =2°| cos ——4—72- +ism[—Tﬂ] using De Moivre's Theorem
- 1
= 32| cos| —2F |+ isin| 2=
2 2
=-32i
.. o' is purely imaginary.
Hence (B)

Question 6 (1 mark)
Outcomes Assessed: 12-2
Targeted Performance Bands: E3

Solution Mark

Considering each option:

(A) "If a person does not own a pet, then they do not own a cat” does not have a
counter-example, as not owning a pet exludes owning any animal.

(B) Four points may be joined in a plane in a way that does not form a quadrilateral e.g.
joining opposite points to form diagonals. 1
(C) The prime numbers are 2, 3, 5,7, 11, ... The first prime number is even.

(D) Any product of even numbers is even, .. if x is even, x? iseven. .. itcan be
shown simply that if x = 2 = x* = 4, a counter-example.

Hence (A)

=
2
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Question 7 (1 mark)
QOutcomes Assessed: MEX12-6
Targeted Performance Bands: E3-E4

Solution Mark
The only unbalanced force is the resistance force
in the horizontal direction. o dmneic
" 2 when! = {), x =0, v = It
Li==kv &
d
—: = —kdt
v
1 mg
——=-kt+c
K 1
fort=0,v=U
1
—_——=
U
1
RSV
v U
L€, 1 =kt + 1
v
Hence (A)
Question 8 (1 mark)
Outcomes Assessed: MEX12-5
Targeted Performance Bands: E3-E4
Solution Mark
dx dx :
== by completing the square
\/B—E.T—X‘ \/9—(x2+2x+l)
3 dx
—] ———3 l
Jy9=(x+1)
. af x+1
=sin" | — |+¢
3
Hence (D)
4
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Question 9 (1 mark)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E3-E4

Solution Mark

The amplitude of motionis a=3
Using the identity v’ = n* (a2 - xz)
atx=0,v= \E

(+3) = (@2 -(07)

n?

h

3

S
3

3

T =

=8

A
3
or

3

Hence (C)

Question 10 (1 mark)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E4

Solution Mark
The diagram show the locus of z relative to the complex numbers

0+ and 1+ 0i. The locus is also the line segment joining the two points.

This means that the locus is defined by arg z_—;} =%7 1
Hence (B)
5
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Section Il
%) marks

Question 11 (15 marks)
11 (a) (i} (2 marks)

QOutcomes Assessed: MEX12-4
Targeted Performance Bands: E2

Criteria Marks
Correct solution 2
Expresses z in modulus-argument form 1
Sample Answer:
z=1+i
b . T
z=\5 ¢os| — |+ism| —
4 4
w_ cos +isin
_——= —— — 1 _——
z ﬁ 6 6
V2 z)
=—| cos| =— |+ 7sin| ——
2 12 1
6
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11 (a) (a1) (2 marks)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E2

Criteria Marks
Correct solution 2
Applies De Moivre’s Theorem. or equivalent merit 1

Sample Answer:

N W
wZ is similar to — with a modulus of \E :
z

T . b
wz=1+{2| cos| —— |+ismn| ——
V2 12, 12

(wE)S=(\[2_)s cos Sx;—;’-_ + isin SX%

7
DISCLAIMER

The infarmation contained in this document Is intended for the professional assistance of teaching staff, it does not consfifute advice [o students. Further il Is not the intention of CSSA fo provide
specific marking oufcomes for all possible Trial HSC answers. Rather the purpose is [0 provide teachers with information so that thay can befler explore, understand and apply HSC marking
raquirements, as estahiished by the NESA:No guarantes r watranly 15 made or implied with rasgact ta the application or use of CS8A Marking Guidelines i ralation lo any specilic nal exam
guestion or answer The CSSA assumes no liabiity or responsibility for tha accuracy. complefenass or usefulness of any Marking Guideiinas provided for the Trial HSC papars

6300-2




11 (b) (2 marks)
Outcomes Assessed: MEX12-3
Targeted Performance Bands: E2

Criteria Marks
Correct solution 2
Finds the correct magnitudes of the vectors or the dot product 1
Sample Answer:
2 -1
a=|1| and b=|1
3 Ze
a-b

=414
g =(-1) (1) +(2)
=+/6

5

SCosf=———
NN
5
@=cos'| —
84

=56.938...
=357° (nearest degree)

8
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11 (¢) (3 marks)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E2-E3

Criteria Marks
Correct solution 3
Makes some progress towards solution 2
Uses conjugate root theorem 1
Sample Answer:
P(z)=2'-42"-32" +502-52
letz=3-2i

If P(z) =( then P(E) =0 (conjugate root theorem)
z =3+ 2i 1s also a root ofP(z)

taking the sum and product of the roots:

z+Z=6

Z = |z|2

=13

Let the other roots be « and J.
sum of the roots: ¢+ f+6=4=>a+f=-2

product of the roots: 13af=-52= = —g—

solving simultaneously:

4

o-—=-2
o

o’ -4=-2a

o’ +200-4=0

co=—=1245
.°.ﬁ=—2—(—li\/§)
=155

The solutions ofP(z) are —l+\/-5-, —-1-+5,3=-213+2i

9
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11 (d) (1) (2 marks)
Qutcomes asscssed: MEX12-3
Targeted Performance Bands: E3

Criteria Marks
Correct solution 2
Finds 4B to use in the general form of a straight line in vector form 1

Sample Answer;
OA= a=i+3j-2k
AB=b=(2-1)i+(-1-3)j+(5--2)k
=i-4j+7%k
The equation of the line through 4B is given by:
r=a+4b whered €R

=(i+3/-24)r 2 (i-4j+78)

10
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11 (d) (ii) (1 mark)
Outcomes assessed: MEX12-3
Targeted Performance Bands: E3

Criteria

Mark

Correct solution

Sample Answer:
The parametric equations of the line are:

x=1+4

y=3-44

z=-2+74

Testing the point (3, 4, 9):
3=1+4,

A=2

substitute A, = 2 into the other parametric equations:

y=3-4(2)=-5
z=-2+7(2)=12

. the point (3,4,9) does not lie on the line g=(g+3g—2g)+z,](g-4g+?g)

11
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11 (d)(ii1) (3 marks)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E3

Criteria Marks
Correct solution 3
Correct substitution without correct geometrical interpretation 2
Progress towards solving the parametric equations 1
Sample Answer:
Equating the parametric equations of the two lines:
1+4,=1-4, (D
3-44,=2+34, (2)
=2+7A, =-1+4, 3)

rearranging (1) = 4, =-A4,
substituting into (2):
3+44,=2+34,

Ay==1 (4 =1)
substitute 4, =1 and A, = -1 into (3)
LHS =-2+7(1)=5
RHS =-1+(-1)=-2

since LHS # RHS the lines do not intersect and are therefore skew.

12
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Question 12 (15 marks)

12 (a) (1) (1 mark)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E2-E3

Criteria Mark
Correct solution 1

Sample Answer:
completing the square:

2= 2(14+2)z+(1+2i) = ~(1+i)+(1+2i)
(2-(1-20)) =-1-i+1+4i-4

.-.(z—(l—zi))2 ——4+3i

13
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12 (a) (ii) (3 marks)
QOutcomes Assessed: MEX12-4
Targeted Performance Bands: E3

Criteria Marks
Correct solution 3
Correct solutions of 4x* +16x° —=9=0 2
Progress towards finding +/—4 + 3; 1

Sample Answer:

Consider (x + r'y)2 =—4+4+3i wherex,yeR
(¥ = )+ 200y =4+ 3i

equating the real and imaginary parts:

x*—y'=—4 (1)

3
2xy=3 .'.y=2— (2)
x
substitute (2) into (1)
9
-2 — 4
8 4x°

4x* +16x’-9=0
(2)c2 + 9)(2x2 — 1) =0

1
Lx=*+— sincexeR y="—""F-
V2

2
.‘.\f—4+3f=£+3\,{55 or —g—%f
B V2 32
.-.—(1+.-..!)——’)- = I or _7_71
= £+[ + é£+2 i or —QH + -3—%+2
2 2 2 2

14
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12 (b) (2 marks)
QOutcomes Assessed: MEX12-4
Targeted Performance Bands: E2-E3

Criteria Marks
Correct solution 2
Correct sketch of one of the lines and curves 1

Sample Answer:

—> Re

15
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12(c) (4 marks)
Outcomes Assessed: MEX12-5
Targeted Performance Bands: E2-E3

Criteria Marks
Correct solution 4
Definite integral correctly integrated 3
Correct new integral 2
Rewrites integrand using substitution 1
Sample Answer:
using 7 = fan— let ¢ = tan 2
2 2
8si ( 2 s £=lsec3£
smx—8_1+r3] and 6cosx—6.1+r3. a2 3
0 dr=2cos’ = dt
£ N 2
J’ S L 2 oar
s 8sinx+6¢cosx—10 ) Lt, 6—6:: ~10 l1+¢ [
I+ 14+
A
e 2dt whenx:O,t:tan%:O

16:+6-6:3—10(1+r2) . -
: whenx=—,t=tan—=—
3 6 3

_J'\_G' dt
o —8t*481-2

|
__lj?? dt
2}y 474141
i
l 3

dt
2], (2:-])3

0

N

b | —

16
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12(d) (3 marks)
Outcomes Assessed: MEX12-7
Targeted Performance Bands: E3

Criteria

Marks

Correct solution

Attempts to solve for two cases of 5 —|x|

Correct solution in part of the domain

Sample Answer:

)=t
to solvef('x
4
5|
for 5| >0
4] <2{s )
41x‘ < 10—2|x|
6lx <10
E)
3
5 3

—Z<x<z

3 3

|) <2 we need to solve the inequation:

<2

o <

Hence the set of solutions for the inequality f (|x|) <2is:

55
xe(—oo,-—S)u ~3°3 u(S,w)

17
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for 5-|x <0
4 22(5-|x)
4|x210-2|x
6|x| =10

‘x'Z%

5 5
80 X&—— Oor x2-—
3 3

but 5-[x| <0 ie. |4 >5

SLox<=5or x>5

war it 5 nof fha infention of CSSA to pravids
HSC marking
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12 (e} (2 marks)
Outcomes Assessed: MEX12-2
Targeted Performance Bands: E2-E3

Criteria Marks
Correct solution 2
Attempts to prove the statement or substitute values to find a counter-example 1
Sample Answer:
1 1 1 2.
for —<— thenp®>g’ie.p>gq
7y q
since this was not stated in the conditions, a counter-example would be
p=Lg=2
1 1 1
3 =1 and 5} = -
p qg 4
1 17,
- Vp| Vg, — <— | is not true for all p,q real numbers.
P2
18
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Question 13 (15 marks)

13(2) (i) (2 marks)
Outcomes Assessed: MEXI2-5
Targeted Performance Bands: E3

Criteria Marks
Correct solution 2
Correct value of two of the vairables 1

Sample Answer:

—x14+2x+5 =ao«:+b+ C

(@ +2)(1-x) x*+2 1-x
—x2+2x+5§(ax+b)(1—x)+c(x2+2)

letx=1

-(1)2+2(1)+550+c((1)2+2)
6=3c

Le=2

letx=0

(o) +2(0)+5=b+2{(0) +2]
5=b+4

b=

letx =-1

—(-1)2+2(—1)+ss(-a+1)(1-(—1))+2((—1)2+2)

2==2a+2+6
sa=3

C —x 42x+5 =3x+1+ 2
“(x2+2)(l—x)-x2+2 1-x

19
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13 (a) (ii) (2 marks)
Outcomes Assessed: MEX12-5
Targeted Performance Bands: E3

Criteria Marks
Correct solution 2
One correct integral 1

Sample Answer;

"

ﬂ dx =J—3¥—1 dx+j—2— dx
(x*+2)(1-x) X’ +2 I-x

=J i dx+J 1 dx—EJ =
X +2 X +2 1-x

= —;—loge (x2 +2)+—\/%tan-' 5—5 210ge(l—x)+c

13 (b) (i) (1 mark)

Outcomes Assessed: MEX12-6
Targeted Performance Bands: E3

Criteria Mark
Correct solution 1

Sample Answer:
Since the particle is moving upwards, gravity and air resistance are acting

against the direction of motion.
SLX=—-g-3v
=—(10+3v)

20
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13 (b) (ii) (3 marks)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E2-E3

Criteria Marks
Correct solution 3
Correctly finds integral 2
Correctly uses i = vﬁ 1
dx

Sample Answer:
using X = v—
8X = Ve

v%= —(10+3v)

vdy _
10+ 3v

1(10+3v-10)
30 10+3v

l[l——l—(}—)dv =—dx

3 10+ 3v

l 1—19- —J—) dv=—dx
3 31043

integrating both sides:
%[v —%logl,(10+ 3v)} =-x+c
fort=0,x=0, v=120 ms™

1 10
5[l20——3-loge(10+3(120))}=c

~c=40- %)-logc 370

nx= _%[v—%loge(llh3v)]+40-%10gu370

the maximum height is reached when v=0

1{ 10 10
=—=| ——log (10) |+ 40- —1log_370
X 3[ 3 Ogc'( )] ) Og“

=Elog_ Ly +40
9 T\ 37

=36 metres (nearest metre)
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13 (b) (iii) (2 marks)
Outcomes Assessed: MEX]2-6
Targeted Performance Bands: E3

Criteria Marks
Correct solution 2

Uses ¥ = % to find integral relating x and ¢ 1
t

Sample Answer:

using ¥ = ﬁ
E*=1

dv
-E;:“(10+3v)

av
10+3v
integrating both sides:

1
510& (10+3v)=~t+c
when r=0,v=120 ms”'

%loge(370)= c

1 1
3 log, (10+3v) =~ +3log, (370)
the maximum height is reached when v=0

%10&_(10): —r+%loge(370)

e (370
3% 7o

=1.2 seconds (1 decimal place)
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13 (¢) (i) (2 marks)
Outcomes Assessed: MEX12-3
Targeted Performance Bands: E3

Criteria

Marks

Correct solution

Finds the radius of the sphere

Sample Answer:
The radius of the sphere is given by

r=la-d

=27 +22 +2

=J12
The sphere has equation:
(x-2)' +(y=2) +(z-2) =12

23
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13 (c) (i1) (3 marks)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E2-E3

Criteria Marks
Correct solution 3
Finds correct equation of circle without geometrical description of centre and radius 2
Finds the value of z for which the spheres intersect 1

Sample Answer:

Solving simultaneously:

(x=2) +(y-2) +(z-2) =12

(x=2) +(y-2) +(z=5) =1

subtracting equation (2) from (1)

(z-2) —(2-5) =12-1

(zz—4z+4)—(z2 —102+25)=11
_ L

6 3

substitute z = !:? into eq (1)

(x—2)2+(y—2)2+[%—2}- =12
(x = 2)2 + (y — 2)2 = g is the equation of the circle.

This circle has centre [2. 2. %] and radius r = é
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Question 14 (15 marks)

14 (a) (3 marks)
Outcomes Assessed: MEX12-2
Targeted Performance Bands: E3-E4

Criteria Marks
Correct proof 3
Deduces that p is divisible by 5 2
Establishes assumption to prove by contradiction 1

Sample Answer:

+v5 . . . L :
Assume 1—22 1s rational, i.e. J5 is rational (since 1,2 Q)

let \/— = £,where p and g are integers with no common factor, g # 0.
q

)

-(2)

g
2
s=£
q
5q2=p2

. p isdivisible by 5i.e. p=5k, ke Z
- 5¢7 =5k
qz =5k?
. g is also divisible by 5, a contradiction since p and g have no common factor

\E is irrational

1445
2

is irrational.
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14 (b) (1) (3 marks)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E3

Criteria Marks
Correct solution 3
Correct amplitude or period 2
Correct transformation of trigonometric function 1

Sample Answer:

. T . .|
Express sin—#+cos—¢ in the form rsin| —7 + ¢
7 7 7
. 1 e T
Sin—!+cos—¢=r| sin| —¢ {singr+cos| —¢ |cos&
7 7 7 7

. . . T i4
equating the coefficients of sin ?r and cos—t

rsinag=1
rcoser =1
S F =\/5 and a’=%

| 1
Sop=154+—sin—f+—cos—¢
2 7 2 7

V2 x

=1.5+—sin EH—
2 7 4

amplitude; a= 3
period: T = 2 =14 days
i
7
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14 (b) (ii) (1 mark)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E3

Criteria Mark
| Correct solution 1

Sample Answer:
12pm on Monday is 12 hours afier midnight Sunday.

s.1=0.5 days

2
p=1.5+£sin Zxo05+Z
2 \7 4

=2.0987...
= $2.10 (nearest cent)
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14 (b) (iii) (3 marks)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E3

Criteria Marks
Correct solution 3
Correct values of ¢ 2
Correct differentiation 1

Sample Answer:
dap _ V2. x 4

= — X —(08 —!+£
d 27 \7 4

let % = 0 to find stationary points

\/5 T n

— X—Cos| —f+—[=0
7 7 4

2
T ® & 3r
Lol ===, =
7 4 2 2
7 35
A
4 4

dp 2 (zY . (7 =

—=——X| = | sin| =t+=—

dt 2 7 7 4
2

forr:z,dp 2

4 2

dr’
35 dp 2 (=

fort=—,
4 " drt 2 7

. the fuel price is first at a minimum at ¢ = 8.75 days

Le. £ =8 days, 18 hours after midnight Sunday

- fuel price is first at a minimum at 6:00pm on Tuesday week.

28
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14 (¢) (i) (2 marks)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E3

Criteria Marks
Correct solution 5
Correctly uses i = vﬁ 1
dx

Sample Answer:

d %vz
=2x’ +6x’ +4x

d %vz = I(2x3 +6x° +4x) dx

x4
v =?+2x3+2x2+c

b | —

vi=x'+dx’+dx’ +c
whent=0,x=1v==-3
(—3)2 = (1)‘t +4(1)3 +4(1)3 +c
9=9+¢
Le=0
s =xt e dx’ + 47

=x2(x2+4x+4)

=x’ (.7c+2)2

y=1k .:cz(.7c+2)2

v= —x(x + 2) since initially v=-3

DISCLAIMER
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14 (c¢) (ii} (2 marks)
Qutcomes Assessed: MEX12-6
Targeted Performance Bands: E3

Criteria Marks
Correct solution 2
Correctly integrates to relate x and ¢ 1

Sample Answer:
% = —x(x + 2)

_
x(x + 2)
using partial fraction decomposition:
1 dx=~=dt

2l x x+2

integrating both sides:

=—dt

%(Inx—ln(x+2))= —t+c

1 x
—In =-t+c¢
2 (x+2}

whenr=0,x=1
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14 (c¢) (iii) (1 mark)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E3

Criteria Mark
Correct solution 1

Sample Answer:

fort— e

X -—)l1mT
el e |

2
_)_-

-0
. the limiting position of the particle is x=0.
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Question 15 (15 marks)

15 (a) (3 marks)
Outcomes Assessed: MEXI2-5
Targeted Performance Bands: E3

Criteria Marks
Correct solution, or equivalent merit 3
Correctly uses integration by parts and applies it again 2
Attempts to use integration by parts, or equivalent merit 1

Sample Answer:
I= je"‘ sin(—x)dx
using by parts integration:
u=e’ dv=sin(—x)dx
du=—e "dx v= cos(—x)
sl=e cos(—x) - j—e_x cos (—x) dx
=e" cos(—x) + Je‘x cos(—x)dx
using a second application of by parts integration:
I=¢" cos(—x) + Je" cos(—x) dx
=e " cos(—x)—e "sin{-x)- I(—e"‘ ) X (—sin(—x])dx
=¢ "cosx+e “sinx-— Ie" sin(—x)dx

_—  ——
I

21=¢""cosx+e "sinx
¢ "cosx+e "sinx

)

J=

je"" sin(—x)dx = %e'x (cosx + sinx) +c

32
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15 (b) (i) (2 marks)
Outcornes Assessed: MEX12-6
Targeted Performance Bands: E3-E4

Criteria Marks—

Correct solution 2
Correct use of vertical component 1

Sample Answer:

_10 +0.4x10\/§><s'm60°(1_e_04,)_ 101

g (0.4) 04

10+4J§x§
T4
25
_25

== (10+6)(1—e4’4‘)—25r

=100-100e "% —25¢
y=40¢"% -25
the greatest height is reached when y =0
0=40e"%-25

(1—e4"")—25r

e—ﬂ 4¢ =2§
40
5
-0.4t=log | —
g, 2
t= ——5-10 >
2 %8
=1.175...
=1.18 seconds (2 decimal places)
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15 (b) (i1) (3 marks)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E3-E4

Criteria Marks
Correct solution 3
Correctly finds the magnitude or direction of the velocity 2
Correct value of horizontal component of velocity 1
Sample Answer;
fort=2.6

J:} — 408—0.4)(2 & _ 25
=-10.86 ms™ (2 decimal places)

alsox = —-——uczsg(l—e_*’)

y 10\600860O (l e 4;)
0.4

:2_52‘/_5(]_8-04:)

.fc=5\/§e_ﬂ4;
forr=2.6
j:S\Ee_MXEG

=3.06 ms™' (2 decimal places)
- the magnitude of the velocity of the particle is:

i =\/(|0.36)2 +(3.06)

=11.28 ms™'

L o 4f 10. .
the direction of the particle is tan™ —%Q = 74° below the horizontal (to the nearest degree).
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15 (¢) (i) (2 marks)
OQutcomes Assessed: MEX12-4
Targeted Performance Bands: E3

Criteria Marks
Correct solution 2
Correct method in finding roots of unity 1

Sample Answer:
letz = r(cosG + isinB)

2> =1 can be written in mod-arg form:
(Jr*(cost’;’ﬂ'siné?))5 =cos0+isin0
r (cos 56 + :'sin59) =cos{+isin0 using De Moivre's Theorem

or=1 and 59=2kn=>9=¥

fork=0,0=0

for k=1, Bzgz
5
fork=2, 6’:4—;1r
5
for k =-1, 9=—g£
5
fork=-2, 9=~—4?7r

- the rootsof 2’ =1

are:
2 .. (2%
z, =cos| — [+isin| —

5 5

4?{] » [41:)
© —— [ dSI | ——
2] )

2

i
= COS(—
1

+isin

z, = COs| — +isin

uul":_:‘ U‘l;i)

T
[_?
4z
(_?
z, =
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15 (¢) (ii) (2 marks)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E3-E4

Criteria Marks
Correct solution 2
Correct use of the conjugates to simplify complex factors 1

Sample Answer:

From part (i) it can be seen that:

z,=2 and z;=2

using the fundamental theorem of algebra:

25—1=(z—1)(2—-zl)(z~zz)(z-zs)(z—z4)
=(z-1)(z-2)(z-2,)(z-7,)(=-=)

using the property (x— a)(x—c_x =57 —2Re(a)+|a|:
2r

—]+1 z* —2cos iz +1
5 5
+1} z

zs—l=(z—1) z* —2cos

5
-2 L z°=2cos 2 ?_2¢os o7 +1
z—1 _ 5 5
36
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15 (¢) (iii) (3 marks)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E3-E4

Criteria Marks
Correct solution 3
Progress towards solution 2
. 2rn 4 . . .
Attempts to establish cos] — | and cos = as roots of a quadratic equation using 1
part (i1)
Sample Answer:

The sum of the roots is 0.
;;+%+%+a+%=0

z,+zz+E2+El+l=O

2¢os 2—75 +2c¢os 4—75 =-1
5 5
2 1

S, CO8 el +cos ﬂ =—= (1)
5 5 2

also, from part (ii):
5

3 __ . o)
Z-1_ _--3—2¢:c:)s(f_£ +1]| z* —2cos iz +1| asi
z—1 5 5 z—

Atz +z+1=| 2" —2cos 2?% +11} 22 —2cos 4—;—]+1

considering the z* terms on both sides :
LHS =7

dr

RHS=22+4005[2?E)003 —5—-J+Z‘=z2 2+4cos —SJI-JCOS[TE
5

equating the coefficients:

2+ 4cos 2l cos[iﬁlzl

5 5
2 ;
cos =i cOoS ﬁ]=—l (2)
5 5 4

.
- from (1) and (2), cos( %] and cos ESE] are the roots of a quadratic of the form:

x’ +lx L 0
2 4
4x* +2x-1=0
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Question 16 (15 marks)

16 (a) (3 marks)
Outcomes Assessed: MEX12-2
Targeted Performance Bands: E3-E4

Criteria Marks
Correct solution 3
Significant progress toward completing the inductive step 2
Shows statement is true for n= 3 and assumes true for n= & 1
Sample Answer:
Show the statement is true forn=1, 2, 3:
u,=(1-1)5'=0
u,=(2-1)5* =25
1, = 10u, - 254, u,=(3-1)x5’
=10x25-25x0 =250

=250
hence the statement is true for n=1,2,3.
Assume the statements are true for n = £, that is:
u, =(k~1)x5" and u, =10u,_ ~25u

k=1

Prove that the statement is true for n= k + 1, that is, required to prove u,  =kx 5!

.
U, =10u, 25,

=10(k -1} 5 - 25(k - 2) x 5+

=2(k=1)x 5" — (k= 2)x5*

=(2k -2~k +2)x5*"

=k x 5!
hence the statement is true forn=k +1.
since the statement is true forn=1,n=k and n=k+1 it is true by mathematical
induction for all positive integers n > 1.
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16 (b) (i) (4 marks)
Outcomes Assessed: MEX12-5
Targeted Performance Bands: E3-E4

Criteria Marks

Correct solution
Correctly recognises the equivalent integral on the RHS

| Correctly uses one application of integration by parts
Attempts to use integration by parts

— | |

Sample Answer:

b 4

2
Let! = jcos”" xcosxsin’ x dx
1]
let u =cos™' x dv = cosxsin’ x dx

du=(n—l)cos"'2x(—sinx) v=%sin“x

using by parts integration:
I =uv- Ivdu

. 4

|

= lsin" xcos" x| - J. %sin3 x(n - l)cos”'2 x(—sinx)dx

V]

sin’ xcos"? xsinx dx

Il
<
+
l-‘:x
W
——
o S

3
I
—

1l
]
Wl
—
[ S e el = | n

sin? xcos™ xsin’ x dx

L.»J'

sin® xcos™ * x (l - cos’ x) dx

& i [

= i;—l sin’ xcos"* x dx — nT—l sin® xcos” x dx
=nly A=l
30" 30"
31, ={n-1)1_,—(n-1)1,
3 +{n=1)1 =(n-1)1_,
n—1
ol =2=7
"op+2 T
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16 (b) (ii) (1 mark)
Outcomes Assessed: MEX12-5
Targeted Performance Bands: E3-E4

Criteria Mark
Correctly applies recurrence relation 1

Sample Answer:
2-1
L =—1
24270

13 .
=~ cos’ xsin’xdx
4 0
z

2
=-}f%(l—cos2x)dx
1}

7
= l x—lsin2x
8 2
T

E--zl—sinn' - 0- %sinO

OO | —

N
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16 (¢) (1) (1 mark)
Outcomes Assessed: MEXI2-2
Targeted Performance Bands: E3-E4

Criteria

Mark

Correct solution

Sample Answer:
Forx>1:

exl>x>0
80 xNx>x>+x >0

by taking the reciprocals:
0< 1 < 1 < 1
xe X r/:

16 (c)(ii) (1 mark)
Outcomes Assessed: MEX12-2
Targeted Performance Bands: E3-E4

Criteria

Mark

Correct solution

Sample Answer:
ForO<x<1:

x>x'>x'>0
sovx >x>xvx >0
by taking reciprocals:

oL L o1
\/; X xvx
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16 (c)(iii) (2 marks)
Quicomes Assessed: MEX12.2
Targeted Performance Bands: E3-E4

Criteria Marks

Correct solution
Correctly integrates the terms of the inequation

Sample Answer:

1 ] 1
Forx =1, <—<—= with equality when x=1.
xe X \/; e

Integrating fromx=1tox =¢
1 1 i
de < | —dx < | —=dx
.;1 XvVX I x o ‘\/;

~ u

=2x

t
~

u|—-

|
, 1
< |:1n:c]l <| 2x?

<Inf—Inl sz[J?—l]

[
Joo
2(J?—1

L IE 2(\5—1).
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16 (c)(iv) (3 marks)
Qutcomes Assessed: MEX12-2
Targeted Performance Bands: E3-E4

Criteria Marks
Correct solution 3
One limit correctly evaluated 2
Attempts to use the squeeze law of limits or equivalent 1
Sample Answer:
2(Ve-1)
from part (i) ——— <Inr < 2{+/7 -1).
part (i) ——~ (Vi-1)
multiplying through by ¢ gives:
24r(Ve-1) <l < 2¢(r -1
ast—0
2Wi(Vi-1)-0
and 21(t ~1) >0
~.0<lim(rlns) <0
]t!_l;l.gl(f ln!) =0
2(Vi-1)
from part (ii) ——— < Int <2(V7 -1).
part (ii) '\E ( )
dividing through by ¢ gives:
2(ve-1) _lnr_ 2(Vr-1)
Mt f !
Zo2 Ll L
TN I A
asf—>oo
Py -0
P Wt
and 2 | -0
N
S0 lim[h;—rJ <0
1im(ﬂ]=o and lim{fInt}=0
1—po i 1—0
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