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HSC Year 12 Mathematics Extension 2 Trial Examination Solutions and Marking Guidelines

SECTION |
Answer and exblanation Syllabus content, outcomes
P and targeted performance bands
Question 1 A MEX-V1 Further Work with Vectors
3\ (0 MEX12-3 Band E2
51111(=5
-2)10
5
cosf =
V32 152 1 (2% <12
6 =35.8°
Question 2 A MEX-N2 Using Complex Numbers
Rewriting the equation gives: MEX12-4 Band E3
-1
arg( £ j =arg(z — 1) —arg(z +2i)
Z7+2i
=r

This represents the line segment between points (1, 0) and

(0, —=2). These are the only possible positions of point z such

that the difference between the argument of z —1 and the

argument of z +2i is .

Question 3 D MEX-P1 The Nature of Proof

The contrapositive of the statement is: MEX12-2, 12-8 Band E3

‘If my teacher did not give me a detention, then I did
complete my homework.’

Hence, the converse of the contrapositive is:

‘If I do complete my homework, then my teacher will not
give me a detention.’

Question 4 D
(a+bi)(2-i)=3+i

MEX-NT Introduction to Complex
Numbers

da+bh=3=4a+2b =6 MEX12-1, 124 Band E2
—a+2b=1

~5a=5

sa=1,b=1

Question 5 A MEX-N2 Using Complex Numbers

As |z| =1, z +1 is the long diagonal of a rhombus with side
length of one unit.

e+

Hence, arg(z +1) =§ , and COSE =

|Z + 1| = ZCos(gj
2

1

MEX12-1, 12-5 Bands E3-E4

2 TEN_Y12_MEx2_SS_2023
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HSC Year 12 Mathematics Extension 2 Trial Examination Solutions and Marking Guidelines

Answer and explanation

Syllabus content, outcomes
and targeted performance bands

Question 6 C

C is correct. The line passes through point (5, 2, 1); hence, the
5

fixed point of the vector equation is | 2 |. The line is parallel
1

to the x—y plane and x—z plane; thus, the direction vector is
1

0 | as it represents movement in the x-direction only.
0

A is incorrect. This equation represents movement in the
x-direction and y-direction. This would make the line parallel
to the x—y plane but not the x—z plane.

B is incorrect. This equation represents movement in the
y-direction and z-direction. This would make the line parallel
to the y—z plane but not the x—y plane or the x—z plane.

D is incorrect. This equation represents movement in the
x-direction and z-direction. This would make the line parallel

to the x—z plane but not the x—y plane.

MEX-V1 Further Work with Vectors
MEX12-3 Band E3

Question 7 A
Given that v =20 —16x —4x? :

Hence, the particle moves in a simple harmonic motion about
2r

the centre x =-2, n =2 . Therefore, its period is 7 =r.
Given that v? =20 — 16x —4x” :
0=-4(x2+4x-5)

=4(x+5(x-1)

Hence, the turning points are at x = -5 and x = 1 and the

amplitude is 3.

MEX-M1 Applications of Calculus
to Mechanics
MEX12-6, 12-7 Band E3

Copyright © 2023 Neap Education Pty Ltd TEN_Y12_MEx2_SS_2023
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Answer and explanation

Syllabus content, outcomes
and targeted performance bands

Question 8 C

ma=mg —kv
a=g—kv

¥

dt 2
_20-v
)

da 2

dv  20-v

t \% 1
j dt=2J. dv
0 020—v

t==2[1n[20-v|]]
=2[In20-1n[20—v|]

MEX-M1 Applications of Calculus
to Mechanics
MEX12-6, 12-7 Band E3

t 20
—=In
2 20—v
20
=e 2
20—v
_t
20—v =20e 2
=)
v =20\l-¢ 2
Question 9 A MEX-P1 The Nature of Proof

A is correct. This statement is true for all values of
a,b,c,deR.

B is incorrect. This statement has the following
counter-example.

a=10,b=9,a>b

c=5,d=-10, ¢ >d
a—-c=5b-d=19,a-c<b-d

C is incorrect. This statement has the following
counter-example.

a=10,b=4,a>b

c=-1,d=-2,c>d

ac =-10, bd =-8, ac <bd

D is incorrect. This statement has the following
counter-example.

a=10,b=9,a>b

c=5d=3c>d
a_p b_5a b
c d c d

MEX12-2, 12-8 Band E3

TEN_Y12_MEx2_SS_2023
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Answer and explanation

Syllabus content, outcomes
and targeted performance bands

Question 10 C
Since x =2, t=x2 +2.
Thus:
1
i
__ L
¥2

wt>2,x>0,y<0

Hence, the solution should only include the fourth quadrant
of the graph.

MEX-V1 Further Work with Vectors
MEX12-1, 12-3 Band E3

Copyright © 2023 Neap Education Pty Ltd TEN_Y12_MEx2_SS_2023
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SECTION Il

Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

Question 11

MEX-P1 The Nature of Proof

A that Z" and \3n+1 is rational.
(@) Assume ; nef and N L s rHona MEX12-1, 12-2, 12-8  Bands E2-3
31 4+1= P_Z ,pqel e Provides the correct solution.. . . ... 2
q
2 e Uses the correct method ......... 1
n= r__Z (contradiction)
3q2 3
If neZ", then V3n+1 is always irrational, as n will
not always be an integer.
MEX-N2 Using Complex Numbers
b) a+p=+3 czs( ]+ V3 cw(——) MEX12-1, 12-4 Bands E2-3
e Provides the correct solution . . . . .. 2
= ZCOS[ j X \/_
e Makes some progress using
=3 the sum and product of the roots.
OR
af = V3cis ( jx\/_ Cis [——] * Equivalentmerit ............... 1
=3
x% - \/gx +3=0
du 1 MEX-C1 Further Integration
(c) Let u =sin~! 3x and E = 1— MEX12-5 Band E3
2
9 —-X e Provides the correct solution. . . ... 2
dv
I =L v=x *  Makes some progress
applying integration by parts. . . . .. 1

I sin~! 3xdx = xsin” 3x —

J——x
X =Xxsin 13x+,/§—x +C

TEN_Y12_MEx2_SS_2023
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

(d
0
T
A
500 N
2(T cosO) =500
250 =T cosO
250=326cos6
cosfO = @
326
0=39.9°

.. maximum angle = 80°

MEX-M1 Applications of Calculus
to Mechanics
MEX12-6, 12-7 Bands E2-E3

e Provides the correct solution . . . . .. 2

e Uses the correct equation
for the vertical force AND
tension in one rope. . .. .......... 1

(e) (1)  Assuming that the two lines intersect gives:

2-A=-1+u
3=A+u (x-coordinate)
1+A=1-2u
0=A+2pu (y-coordinate)
u=-3,1=6

However, substituting these values into the
z-coordinate gives:

MEX-V1 Further Work with Vectors
MEX12-3 Band E3
e Solves all THREE

simultaneous equations

to show the inconsistency ........ 1

1-A=-5
u=-3
1-A#u
(i) ~1+pu 21 MEX-V1 Further Work with Vectors
@: 1—2u |- 142 MEX 12—.3 . Band E3
e Provides the correct solution.. . . . .. 1
u 1-24
B+u+i
=| 2u-2
—“1+u+a

Copyright © 2023 Neap Education Pty Ltd TEN_Y12_MEx2_SS_2023



HSC Year 12 Mathematics Extension 2 Trial Examination Solutions and Marking Guidelines

Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

(i) [(3+u+4) (-1
2u—-4 || 1]=0
—“1+pu+1) \ -1
SLA4u+31=4
B+u+1 1

2u—-A ||-21=0

—“l+u+A 1

sou+4r=4

SA=4, u=-2
~P:(-2,5,-3),0:(-3,5,-2)
[Pol=v2

Note: Consequential on answer to Question

11(e)(ii).

MEX-V1 Further Work with Vectors
MEX12-3 Bands E3-E4

e Provides the correct solution . . . ... 3

e Uses the dot product of @
and the direction vectors

of L, and L, to find points

*  Makes some progress
towards finding points
PandQ ...................... 1

(f)  Given that 2|z —1| =z —4|:
4z —17 =z — 4P
4z-D(z-D=(z-4)(z-4)
4(z-D(EFZ-D=(z-4)(z-4)
477 —4z —47+4=z7 -4z -47+16

MEX-NTI Introduction to Complex
Numbers
MEX12-1, 124 Band E3

e Provides the correct solution. . . . .. 2

*  Makes some progress using
conjugate theorems for

3zz =12 complex numbers. . ............. 1
2
lzI” =4
lz|=2
8 TEN_Y12_MEx2_SS_2023 Copyright © 2023 Neap Education Pty Ltd
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Syllabus content, outcomes, targeted

Sample answer performance bands and marking guide

Question 12

) 96 000 MEX-M1 Applications of Calculus
(@ @@ X=-— to Mechanics
* MEX12-6, 12-7 Band E3
i(lv 2) __96000 e Provides the correct solution. . . . .. 3
dx \2 _x2
12_ J‘ _96000 Provides the correct value of x. . . . . 2
2 x2
»2 = 2192000 J‘ 2 +  Provides the co;rect
expressionof v ... .. L L. 1
192 000
= +c
X
o x =6400, v =8, then ¢ =34
Atv=06.5:

b /192000Jr34
X

6.5=1/192 000+34
x

x =23273 km
:.23273-6400=16 873 km

192 000 MEX-M1 Applications of Calculus
(ii) v = +34 to Mechanics
. MEX12-6, 12-7 Band E3
lim = 192 000 34 e Provides the correct solution.. . . . .. 1
X—»00 X

Note: Consequential on answer to Question

12(a)(@).

Copyright © 2023 Neap Education Pty Ltd TEN_Y12_MEx2_SS_2023 9
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

(b)

P(1):

1 1
2(M)>1+—>——
317 3(1)

2>i>l
3 3
Therefore, P(1) is true.
. 1 1 1 1
If P(k) is true, 2k >1+—+—+...+ —>—.
3l 32 3k 3k
P(k+1):
Consider the series:

1 1 1
oot

—+ b —————
3k 41 3k 40 3k 43k 3k

This series has 2 x 3k terms.
Since L> ! > I
3k 3k 3k i3k gak
1 1 1

> >
3k gk o 3k 3k 3k

1 1
..

3F+1 342

. 1 S 1
3438438 3F 43k 43t

1 1 1 2

+ +...+ >
341 342 3x3° 3
Adding this result to P(k):

and

and so on.

.'.ka(2><3k)>
3

x(2x3%)

2>

2k+2>1+l+...+%>i+z
3 3F+3°+3 3k 3
2(k+l)>1+l+...+L>M
3 3(3) " 3k

2k+1_ 2k+1 1

> >
3k 3k+3 3(k+1)

1 S 2k +1 S 1
3T 3k 3(k+1)
As P(1) is true, and P(k)= P(k +1), P(n) is true for
VneZ".

Since k>0,

.'.2(k+1)>1+%+...+

MEX-P2 Further Proof by Mathematical
Induction

MEX12-1, 12-2, 12-7,12-8  Band E4
e Provides the correct solution . . . . .. 4

e Considers adding 2 x 3k
extra terms to the series.
AND
e Provides the correct
manipulation of the lower
limit of the inequality ........... 3

*  Considers adding 2 x 3k
extra terms to the series.......... 2

e Provides the correct proof
forP(1) ......... ... ... .... 1

10

TEN_Y12_MEx2_SS_2023
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

‘ z MEX-N1 Introduction to Complex
© @G lzl=lol. P 1 Numbers
MEX12-1, 124 Band E3
arg( z ) =arg(z)—arg(o) e Provides the correct modulus
® AND argument of . 2
0}
=3 '
*  Provides the correct modulus
OR argument of . 1
o}
Gy lzl=lol MEX-N1 Introduction to Complex
3 Numbers
2| _lP MEX12-1, 124 Band E3
> |a)|3 e Provides the correct solution . . . ... 2
=1
3 e Makes progress applying
arg Z—3 =arg (Z 3 ) —arg (a)3 ) de Moivre’s theorem.
0] OR
=3arg(z)—3arg(w) » Equivalentmerit ............... 1
=3arg (i)
0]
=7
P te’=
3 2 MEX-C1 Further Integration
+4x° -2x-33 Tx+3
(d) Ix == x:jx+4+ dx MEX12-5 Band E3
-9 x" -9 *  Provides the correct solution . . . . .. 3
1 » J‘ A
=—x"+4x+
2 x-3 e Provides the correct partial
+ dx fraction....................... 2
x+3
Tx+3=A(x+3)+B(x-3) «  Provides the correct
A=9 B=-2 polynomial division. ............ 1
3 2 _
J‘x +4x2 2x 33dx :lxz +4X+J‘
x° - 9 2 X — 3
2
- dx
x+3

:%xz +4x +91n|x —3|

—2In|x +3|+C

Copyright © 2023 Neap Education Pty Ltd
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

Question 13

(@ ra>b>0, a+b+1>b+b+1>0
sa+b+1>2b+1

(a+b+1)* >(2b+1)

(a+b+1)* >4b> +4b+1

4% +4b+1>4b% +4b=4b(b+1)>3b(b +1)
c(a+b+1)*>3b(b+1)

MEX-P1 The Nature of Proof

MEX12-2, 12-8 Band E3

e Provides the correct proof
for 4b% +4b +1>3b(b+1).
AND

e Provides the correct
connection between
the inequalities. .. .............. 3

e Provides the correct proof
for (a+b+1)*>4b> +4b+1.... 2

e Provides the correct proof

1
(b) Ast:tani,thenﬂz—seczf.
2 dx 2 2
d—x=2coszf
dt 2
2
t?+1
l(4+3cosx)—i
cosxdx :J‘3 3 i
4 +3cosx 4 +3cosx

zljl_de
3 4+3cosx

x 1 4 2
=——— 3 dt
3 3 1-12 )% +1
443 5
1+1¢
8
SEL P
3 304247
-2 §(Larctan—}rC
3 370 ) !
X 8\/7 7 tan—
=—— arctan +C,
3 21

fora+b+1>2b+1............. 1
MEX-C1 Further Integration
MEX12-5 Band E3
e Provides the correct solution . . . . .. 3

e Performs the correct
simplification AND

factorisation arriving

1
atJ‘Z dt ... ... 2
t°+7

e Provides the correct algebraic

manipulation arriving at

it
3 4 +3cosx

OR
* Equivalentmerit ............... 1

1 2 TEN_Y12_MEx2_SS_2023
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

0,4 18,3 45,2 -182 +9=0 MEX-N2 Using Complex Numbers
© ; SRR 1 < +2 MEX12-1, 12-4 Bands E3—4
927 -18z+5-18z " +9z " =0 e Provides the correct
9(Z2+Z_2)—18(Z+Z_1)+5=0 solutions for all FOUR
valuesof z . ....... ... .. ... .. 4
9(2c0s20)—18(2cos0)+5=0
18(2c0s20—1) ~36c0s0 +5=0 e Solves for coSO . ............... 3
36c0s>0 —18—36c0s0 +5=0
) e Derives the correct
36co0s“ 60 —36cosf —13=0 . .
A quadratic equation
cosze—cose—gzo 36c0s” 0 —36c0s0 —13=0.
) OR
(cos@ _ lj 1 -0  Equivalentmerit ............... 2
2 9
1V 1 e Makes some progress
cosf——| =— . .
2 9 dividing the polynomial
2 .
s N 5 Jil. by z and cgllectmg
As cosf =—,sin =——, then z =—+ —1. conjugate pairs. .. .............. 1
6 6 6 6
+
As cosO =l, sin@ =£, then z =liii.
6 6 6 6
@ @ x =3sinf+2, x —2=3sin6O MEX-V1 Further Work with Vectors
MEX12-1, 12-3 Band E3

y =3c0329+1,y —1=3cos’0
z =3sinfcosO +5, z —5=3sin6 cosO
(x —2)* +(y —1)2 +(z -5)* =(35in0)* 4—(300529)2
+(3sin00089)2
=9sin” @ + 9cos” O cos> 0
+9sin” 0 cos> 6
= 9(sin2 0 +cos’ 0
(Cos2 0 +sin’ 0))

= 9(sin2 0 + cos> 9)
=9

*  Performs factorisation
and uses the Pythagorean
identity to simplify
the expression

(=22 +(y =17 +(-5%=9 .2

e Substitutes to obtain

(3 sin@)2 + (?acos2 9)2

+(3sin90050)2

Copyright © 2023 Neap Education Pty Ltd
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

) ve:(2,1,95) MEX-V1 Further Work with Vectors
) ) P MEX12-1, 12-3 Band E3
drlel 3 leal2 e Provides the correct solution. . . . .. 1
5 3 1
2=-2+42A, A=2
1=-3+24, A =2
5=3+A, A=2
As the value of A is consistent for all three
equations, line L passes through the centre point
(2, 1,5).
2 2 2 MEX-V1 Further Work with Vectors
242A-2)" +(-3+24-1)" +(3+A1-5)" =9
i )+ . ) ; )2 MEX12-1, 12-3 Bands E3-E4
(2A-4)"+(2A-4)"+(A-2)"=9 |«  Provides the correct solution.. . . . . . 2

422 2160 +16+ 422 —16A+16+ 1% —42+4=9
912 -361+36=9

22 —dar+4=1

22 —42+3=0

(A-1D(A-3)=0

A=1,1=3

-2) (2) (0
=3 1+|2|=|-1
3) (1) |4
-2 2) (4
-3 |+3/2|=|3
3 1) |6

Therefore, line L and the surface of the sphere
intersect at points (0, —1,4) and (4, 3, 6).

*  Finds the quadratic equation

14

TEN_Y12_MEx2_SS_2023
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

Question 14

x+4-1

(a) j$dx—j—dx
\/9—8x—x2 \/9—8x—x2
:J' x+4 dr —
V9 —8x —x?

1
—dx
"-\/9—8x—x2
=9 -8x —x2

V25— (x +4)
=49 —-8x _x? —arcsin(x h

4)+C

MEX-C1 Further Integration
MEX12-5 Band E5

e Provides the correct solution. . . ... 3

e Derives \/9—8x—x2 ........... 2

e Separates the expression
into two fractions. .............. 1

(b) Let z =rcis0.

Im(z +lj =0
Z

Im(rcis@ + 1 ) =0
rcis@

s rsin@+r " sing 1 =0

rsin@ +r 'sin(=0) =0

rsin@ —r'sin@ =0
sin@(r—r_l)ZO

sinf =0, r—l=0

,,
2
~.Im(z)=0or =0
r
As Im(z) %0, thenr? =1, r = +1.

~lzl=1

MEX-N2 Using Complex Numbers
MEX12-1, 124 Band E3

e Derives r=x1................. 3

e  Uses sine as an odd
function and derives
sin@(r—r)=0 ............ .. 2

*  Applies de Moivre’s theorem

to derive rsinf +r 'sin6~! =0.
OR
* Equivalent merit ............... 1

© () Let “;b > Jab .

.-.%z\/z(x—z)

x>22(x=2)

MEX-P1 The Nature of Proof
MEX12-2, 12-8 Band E3

e Provides the correct proof . .. ... .. 1

Copyright © 2023 Neap Education Pty Ltd TEN_Y12_MEx2_SS_2023
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

(i)  Letx = 242 MEX-P1 The Nature of Proof
] MEX12-2, 12-7, 12-8 Bands E3-E4
A +2> 24 2(a2 +2- 2) *  Provides the correct
a* +2>22a condition AND proof for
2
ra>0, a2+2>0and2\/§a>0 (a2+2) >8a% 2
2
2 2
>
A (a 22) - 802 e Provides the correct proof
a’ +4a” +428a for a? +2>22a .. ............ 1
(d) (1) Lettzbe the time in hours after the helicopter MEX-V1 Further Work with Vectors

leaves its base.

Path of the helicopter:
=25 18
124 (+¢] 12
28 4
Path of the missile:
-8 20
~238 |+(t —1)| 280
3 25
Assuming the missile will hit the helicopter:
=25 18 -8 20
124 [+¢]12 |=| =238 |+ (t —1)| 280
28 4 3 25

—25+18=-8+20r-20,r=1.5
124 +12¢ =-238+280¢ — 280, t =2.34

Since the value of ¢ is inconsistent for the x- and
y-coordinates, the missile will not collide with

the helicopter.

MEX12-3, 12-7, 12-8 Bands E3-E4
*  Shows the inconsistency for
the value of ¢ for the x- and
y-coordinates . ................. 2

*  Finds the vector equations
for the paths of the helicopter
AND missile .................. 1

16

TEN_Y12_MEx2_SS_2023
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Syllabus content, outcomes, targeted

Sample answer performance bands and marking guide

(ii)  Path of the helicopter: MEX-V1 Further work with Vectors
55 13 MEX12-3, 12-7, 12-8 Band E4
e Provi h lution . ... .. 4
124 |44 12 rovides the correct solution
28 4 e Shows consistency for the
Path of the missile: values of r and A for the x,
3 20 yand zcomponents . ............ 3
—238 |+ 4| 280 e Finds the valuesof rand A . ...... 2
3 25
Intersection of missile with the helicopter: *  Equates the vector equations. . . . .. 1
=25 18 -8 20
124 |+ 12 |=| =238 |+ 4| 280
28 4 3 25
Equating x:
—25+18t =-8+204
—17=204—18
—238=2804 —252¢
Equating y:

124 +12¢ =-238 + 2804
362 =2804 —12¢

Solving simultaneously:

600 =240t
t=25
LA=14

Equating z and checking for consistency:
28 +4r =3+25A

LHS: 28 +4r =38

RHS:3+254 =38

Hence, it is possible that the missile may
intersect with the helicopter.

The total flight time for the helicopter is 2.5 hours.
This means the helicopter will intersect with the
missile at 10:30 am.

The total flight time for the missile is 1.4 hours.
This means it will intersect with the helicopter
1 hour and 24 minutes before 10:30 am.

Therefore, the missile would need to be fired
at 9:06 am to collide with the helicopter.

Copyright © 2023 Neap Education Pty Ltd TEN_Y12_MEx2_SS_2023 17
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

Question 15

(@) (i) Letlzl=lz+2l.
b2 =(a+2)% +b2

a® =d® +4a+4

MEX-N2 Using Complex Numbers
MEX12-1, 12-4 Bands E2-E3

e Provides the correct solution. . . ... 1

a=-1
x=-1
(i) Let |z]=2. MEX-N2 Using Complex Numbers
5 MEX 12-1, 12-4 Band E3
a”+b” =4 e Provides the correct solution.. . . . .. 2
1+b% =4
b=+/3 e Findsthevalueofb............. 1

27 . 21 .
1 —1

szy=2e3 ,zp=2e 3

) o)
(iii) arg[k—j:arg 2¢3 J+karg\2e 3

—arg(i)
_2r 2kz m
3 32
1-4k
= T
6
k
Re[uw ij
ki
1-4k ﬂ:iz
6 2
k =—l, k=
2

MEX-N2 Using Complex Numbers
MEX12-1, 124 Band E3-E4

e Provides the TWO correct
valuesof k .......... ... ... .... 2

k
*  Finds arg(uz)_ j .............. 1
i
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MEX-C1 Further Integration

. du _
(b) (1) Letu=x" and E =nx" 1. MEXI12-5 Band E4
dv e Provides the correct
Let o cosx and v =sinx. recurrence relation. . ............ 3
Ix" cosxdx =x" sinx —nJ‘x"*1 sin xdx e Performs the second
integration by parts . ............ 2
Let u=x""'and Z—u =(n—1)x""2,
x
d e Performs the first
v ; .
Let I =sinx and v =—cosx. integration by parts ............. 1
x
Jlxnfl sinxdx = —x"" cosx + J(n —1)x"2 cosxdx
Ix” cosxdx =x" sinx + n(x”_l cosx —(n— l)In_z)
_on_: n—1
=x"sinx +nx"" cosx —n(n-11I,_,
- T MEX-C1 Further Integration
i) Iy= J.O cosxdx MEX12-5 Band E3
. e Provides the correct solution . . . ... 2
=[sinx]p
=0 e Calculates Iy= O 1

V3
I, =[x sinx +2x cosx ]y -2(D1,
=2
T
1, =[x4 sinx +4x> cosx]o -403)1,

=473 +24r
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© () PQ):Ty=3 T,=402)*-1=15

3x(202212)
2 2(2)-3
=15
. Py is true.
If P(k) is true, then T} =4k? -1 and
T, (2k +1
T, — i1 (2k + )‘

MEX-P2 Further Proof by Mathematical
Induction
MEX12-1, 12-2, 12-7, 12-8
Bands E3-E4

*  Provides the correct algebraic

manipulation of powers to

prove P(k + 1).
AND

e Provides the correct solution. . . . .. 3

2k -3 e Uses P(k)in P(k+ 1) to
P(k + 1): derive 2 =12k +3) 5
T 2k +1+1) k-1
Tk + -3
e Provides the correct proof
T, 2k +3
T2k +3) FOT P2) v veeeeeeeeeen 1
2k —1
(4K -1) 2k +3)
2k —1
8k +12k% —2k -3
2k —1
Ck-D(4k? +8k +3)
2k —1
=4k> +8k +3
—4(k2 426 +1)-1
—4(k +1)* -1
=Ty 4
As P(2) is true, and P(k) implies P(k + 1), P(n)
is true for all n > 1.
k k MEX-P1 The Nature of Proof
(ii) 2(4”2 _1)= 42”2 & MEXI12-1, 12-2, 12-7, 12-8 ~ Band E3
=1 =1 *  Provides the correct solution.. . . ... 2

=4k(k +1D(2k +1)_k
6
(4k3 +6k2 +2k) -3k
3
k(4k2 +6k —1)
3

=%k(4k2+6k—1)

Therefore, the sum of n terms is

%n(4k2+6k—1).

e Applies properties of summation. . .1
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Question 16

x=5x=5
y=13-10t, y =13t —5t>

(@ (@)

MEX-M1 Applications of Calculus
to Mechanics
MEX12-6, 12-7 Band E3

e Provides the correct solution . . . . .. 1

(i)  Horizontally:

X =-0.5x
d_x =-0.5x
dt
X gy '
di =-0.5 J' dt
5 X 0
In f‘ = 0.5t
5
_t
e 2 =2
5
_t
x=5e 2
Vertically:
j =-10-0.5y
dy .
—=-10-0.5
dr Y
y ) t
_[ L =—0.sj dt
1320+y 0
Nl B
20+13
t
eiE _ 20+y
33
_t
y =33¢ 2-20

MEX-M1 Applications of Calculus
to Mechanics

MEX12-6, 12-7 Bands E3-E4
e Provides the correct solution . . . ... 2
e Provides the correct

integrationof ¥ OR Yy .......... 1

Copyright © 2023 Neap Education Pty Ltd
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(iii)

The maximum height occurs when y =0.
t

0=33¢ 2-20

y 20
L —Inl &

2 33

r=1

Vertical distance:
t

¥ =33¢ 2-20
t

y =—66e 2 20t +c
When ¢t =0, y =0.
..c=66

t

y =—66e 2 —20t +66
1
=—66e 2 —-20(1)+66
=597 m

Therefore, the rock can be projected
to a maximum height of 5.97 m.

Note: Consequential on answer to Question
16(a)(ii).

MEX-M1 Applications of Calculus
to Mechanics

MEX12-6, 12-7 Bands E3-E4
e Provides the correct solution . . . . .. 3
e Provides the correct

integrationof y................. 2
e Provides the correct value of 7. . . .. 1

22
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(b)) v z(k +v0)abt -k

MEX-M1 Applications of Calculus
to Mechanics

¥ = jvdt MEX12-6, 12-7 Band E4
*  Uses substitution AND
( k+v )abf algebraic manipulation to
= T blna kt +c provide the correct solution. . . .. .. 3
=0, x=0
k+v *  Uses algebraic manipulation
= —bl—n; to obtain any TWO of ¢, a” OR 1. .2
(k +v )abt k+ . : -
_ 0 _ Vo *  Uses integration to find the
blna blna value of xinterms of 7. .......... 1
k+v bt _1
kvl D)
blna
oy :(k +v0)abl‘ _k’abt _ v+k , and
Yo +k
v+k
k in +k
v
log, v =bt, g=—10 "1
vo+k blna
(k+vo)| YK 1| x|V HE
VO +k VO +k
X = -
blna blna
(v +k—k—vg)—kIn|" ¥
_ Yo +k
- blna
= ! v—-vo—kln vtk
blna vo +k
. , o (4, ad s _on\O MEX-N2 Using Complex Numbers
© @ (eP+e7) = [Oj(e’e) (e=) MEX12-4, 127 Band E3
*  Provides the correct solution.. . . ... 1
4, o0\37 _gnl
+ (810 ) (6—19 )
1
4\, 0 2 2
n ( ezo) ( o0 )
2
4\, anls 003
n (619) (6—19)
3
AY, o\0; o4
4 (619) (6—19 )
4
—84“9 +4€210 +6+4e—2i0 +e—4i9
Copyright © 2023 Neap Education Pty Ltd TEN_Y12_MEx2_SS_2023 23
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n

@w+fwr:21j%ﬁr”@4®’

2@w+emY—RQQWYQiﬂ’

(e o)
()" (o) ..

(e e)']
[ ey

(i)

+

[ NORN

+ e(r)i@ e—(n—r)ie )

nj(e(n—Zr)iO +e—(n—2r)i9)

2cos((n—2r)9)

[
3 [”]zCos«n_zr)e)
)

(HJCOS((I’I - 2r)9)
0

=N

MEX-N2 Using Complex Numbers
MEX-P1 The Nature of Proof
MEX12-1, 12-2, 124, 12-7, 12-8
Band E4
*  Uses the conjugate property
to provide the correct solution. . . . . 3

e Uses the symmetry of
binomial coefficients to derive

22( j n-2r)i0 —(n—2r)i9)‘

OR
 Equivalentmerit ............... 2
e Adds TWO series AND

combines theterms ............. 1

24
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(iii) I(eie +e 10 )6 do= ZI(SJCOS 60 + (6jcos49

1

6
+ cos20 +[3jc059
cos(—29)

cos(—46)

[©) NV, Bie) S 2T )

+ cos(—60)
6

(from part (c)(ii))

= 2!00560 +6c0s40 +15c0s20

+20c0s0°+15cos(-20)
+6¢0s(—40)
+cos(—60)do

-+ cos(=0) =cos6
0, -in)°
I(e +e ) d0:2j.200569+12cos49

+30c0s260 +40d6
_ 2sin60

+65sin40

+30sin20 +800 +C
_ 2sin60

+6sin40

+30sin260 + 800 +C

Note: Consequential on answer to Question

16(c)(ii).

MEX-C1 Further Integration
MEX12-1, 124, 12-5, 12-7
Bands E3-E4
Provides the correct solution . . . . . .

Uses part (c)(ii) to obtain

the sum of cosines
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