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Section Il

Question 11 (a)

Criteria

Marks

* Provides correct primitive

* Attempts to use integration by parts

Sample answer:
u=x

‘[xexdx = xe* — jexdx
1

=xef—e'+C

Question 11 (b) (i)

Criteria

Marks

* Provides correct solution

Sample answer:

z=2+3i, w=1-5i
z+w=2+3i+1+5i
=3+8i

Question 11 (b) (ii)

Criteria

Marks

* Provides correct solution

Sample answer:

2 =(2+3i)?
=4+ 12i+ 9i?
=—-5+12i
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Question 11 (c)

Criteria Marks
* Provides correct solution 2
 Finds u - vy, or equivalent merit 1
Sample answer:
et'y=|zt||y|0089
4—8—14=y1+4+4 -J16+16+49 cos@
—18=3-9cos @
2
cosf=——
0=23
Question 11 (d)
Criteria Marks
* Provides correct solution 3
» Obtains correct integral, or equivalent merit 2

+ Attempts to use the ¢ substitution, or equivalent merit

Sample answer:

I 2dt

T

Jz Lo 1+ 7
o sinf@+1 B 2t 1+ 6=0 =0
o 1+22 1+

L 2 4
S
o (t+1)

= 2{1 (r+1)2dr

0

1
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Question 11 (e) (i)

Criteria Marks
* Provides correct solution 2
* Obtains correct modulus or argument, or equivalent merit 1

Sample answer:

ﬁ+i=2(cos€+isin9) ) tan@ =

T 3
=2(cos— + isin— 9
6 6

H
N &‘ﬁ

i

=2e

EN

Question 11 (e) (ii)

Criteria Marks
* Provides correct solution 2
* Obtains correct number in modulus-argument form, or equivalent merit 1

Sample answer:

(/3 +i) = (26'%)

Iz
=128¢ ©

128 .
=7 (6 -i)
= —6443 — 64i
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Question 11 (f)

Criteria Marks
* Provides correct sketch 3
* Provides correct shading of the interior of the region, or equivalent merit 2
 Provides correct sketch of interior of either | Z | <3or

1

0<arg(z—i)=< % or equivalent merit

Sample answer:

S
o
=Y
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Question 12 (a) (i)

Criteria

Marks

* Provides correct answer

Sample answer:

ab 10 2

Question 12 (a) (ii)

Criteria

Marks

* Provides correct solution

b
« Finds g — ﬁ b, or equivalent merit

N

Sample answer:

-1 2

2 —4

Vectors are perpendicular.

2
a—| 0 || b=[2](0|=4+0-4=0
1
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Question 12 (b)

Criteria Marks
* Provides correct primitive 3
» Obtains correct integrand, or equivalent merit 2

. . . A Bx+C : .
+ Attempts partial fractions using + 22 , Oor equivalent merit

x—1 x?+1

Sample answer:

dx

J 3x2+2x +1
(x—l)(x2+l>

32+ 2x+ 1 A  Bx+C

_|_
(x—l)<x2+1) x=1  x2+1
32+ 2+ 1=A2+1)+ (Bx+C)(x—1)

x=1 2A=6
A=3

x=-1 24+ (-B+C)(—2)=2

6+2B—4=2
2B =0
B=0

3x2+2x + 1 dx:f 3 +J 2 0
(x—1)<x2+1) x—1 X +1

=3ln|x—1 |+2tan_1x+C
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Question 12 (c) (i)

Criteria

Marks

* Provides correct explanation

Sample answer:

|z|=z+8+12i
LHS real so a+ bi+ 8 +12i real
s (b+12)i=0
b=-12

Question 12 (c) (ii)

Criteria

Marks

e Provides correct solution

» Obtains quadratic equation for a, or equivalent merit

Sample answer:

|a—l2i|2:(a+8)2

d +144 = & +16a + 64
80 = 16a
a=>5
z=5-12i
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Question 12 (d)

Criteria

Marks

* Provides correct explanation

* Recognises that considering n odd/even is a correct approach
OR

* Proves the result for n odd or even, or equivalent merit

Sample answer:

(n+1)" =794 =2

If n is odd, then (n + 1) is even.

(n+1)* is even and 79n* is odd.

But, even — odd # even

If n is even, then (n + 1) is odd.
(n+1)* is odd and 791* is even.

But, odd — even # even

Original statement cannot be true.

Page 9 of 37



NESA 2024 HSC Mathematics Extension 2 Marking Guidelines

Question 12 (e) (i)

Criteria

Marks

» Provides correct equation

Sample answer:

A(3,5,—4) and B(7,0,2)

A direction vector =

AN O
|
N

Question 12 (e) (ii)

Criteria

Marks

* Provides correct solution

» Obtains one correct A value for one coordinate, or equivalent merit

Sample answer:

10 3 4

5 )={5 |+a|-5

) —4 6

7

10 =3 + 42 A==
4

5=5-51 A=0

Inconsistent values for 4

Point (10,5, —2) is not on £.
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Question 13 (a) (i)

Criteria

Marks

* Provides correct proof

Sample answer:

p—38
AB=| p+8
2p—35

| AB|" = p2 —16p + 64 + p® +12p + 36 + 4p> —20p + 25

= 6p* —24p + 125

Question 13 (a) (ii)

Criteria

Marks

* Provides correct solution

* Finds the correct value of p, or equivalent merit

Sample answer:

2
‘ AB | is a quadratic equation.
_ b
2a

_ —(=24)
- 2x%6

Axis of symmetry X

=2
The parabola is concave up.

Shortest distance (minimum) when p =2
dist> = 6(2)* — 24(2) + 125
=24 —48 + 125

=101

Shortest distance is v 101. <gieS§élSCi%\%ﬂl>
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Question 13 (b)

Criteria Marks
* Provides correct solution 3
* Integrates to obtain vz, or equivalent merit 2
* Find correct period or n, or equivalent merit 1

Sample answer:

= —4(x~(-1))
. n’=4

n=2 and c=-1
a lv2 =—4(x+1)
dx\ 2

Integrate from x=0,r=4tox=a—1,v=0

v2=4<A2— (x+1)2>

x=0, v==4

16 =4(A%—1?)
4=A%-1
A*=5

A=+/5

“1-y5 -1 —1+45

Distance travelled
= |(=1+5) = (<1-V5)| x 2
= 26 X2

= 4«/§ metres
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Question 13 (c) (i)

Criteria Marks
* Provides correct proof 3
» Integrates the equation of motion, or equivalent merit 2
* Obtains equation of motion, or equivalent merit 1
Sample answer:
v —kv?
_> <—
P
mx = —kv?
m=1, x= —kv?
d
v—v = —kv?
dx
d
J—V = J'—kdx
v
Inv=—kx+C since v=0
When ¢t=0, x=0 and v=40
In40=0+C C =1n40
Inv —In40 = —kx
1n<1) = —kx
40
v =40
Question 13 (c) (ii)
Criteria Marks

* Provides correct solution

Sample answer:

x=15, v=10
10 = 40¢7*13
1_ sk
4
—15k=—In4
L Ind
15
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Question 13 (c) (iii)

Criteria Marks
* Provides correct solution 3
* Integrates equation of motion with respect to time, or equivalent merit 2

» Considers equation of motion with respect to time, or equivalent merit

Sample answer:

2

X =—kv
dv = —kv?
dt
dv J'
— = | —kdt
%
1
—=—kt+C
—1
NP
\

When =0 v=40

1
- =C
40
% 40
When will v=307?
30 40 120
1 15
t=——X—
120 In4
1
81In4

(=0.09 seconds )
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Question 13 (d)

merit

Criteria Marks
* Provides correct proof 3
. . . I 1 1 ,
* Correctly applies the AM-GM inequality to — + B + — =1, or equivalent 5
a c

or equivalent merit

» Attempts to apply the AM-GM inequality to a relevant expression,

Sample answer:

1
x+y22«/§ = @Sg(x+y) @
[
a b c

bc + ac + ab = abc

Now aybc +bx/;+c@

Sa-%(b+c)+b-%(a+c)+c-%(a+b),

S%[ab+ac+ab+bc+ac+bc]

l[Z’{(ab +ac + bc)]

7

ab + ac + bc

IN

IN

IN

abc

Using AM — GM inequality

from @
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Question 14 (a)

Criteria

Marks

* Provides correct proof

- Shows that a” — 1 is divisible by 4, or equivalent merit

Sample answer:
aisodd solet a=2p+1 where p is an integer
a>—1=2p+1)* -1
=4p’ +4p+1—1
= 4p2 +4p
=4p(p+1)

One of p and p + 1 will be even.

Case 1 p =2q is even, where ¢ is an integer
then a?>—1=4x2g(p+1)

=8q(p+1)

Case 2 p +1="2r is even, where r is an integer
then a2—1=4p><2r

=8pr

Both of which are divisible by 8.

If a is any odd integer, then a®> — 1 is divisible by 8.
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Question 14 (b)

Criteria Marks
* Provides correct proof 3
« Proves that p(k) = p(k + 1), or equivalent merit 2

» Showing true for n =35

Sample answer:
Prove: 2”Cn < p2n-2 n=>5
Initial case: n=>5 10C5 =252 28 =256

252 < 256
True for n = 5.

Inductive step:  Suppose statement is true for n =k
Assume 2ka <2%*=2 for k=5
(26)! _ 92k-2

k! k!

Prove that 2*2C

2k
k+1 <2

LHS = **2C,_|
o (2k+2)!
(k1) (k+1)!

(2k + 2)(2k +1)(2k)!
(k+1)% (k!)?
2(k +1)(2k + 1)(2k)!

(k+1)% (k)1?
2(2k +1)(2k)!
(k+1)(k!)?
_2(2k+1)
T Thrn G
22k +1) s
(k+1)
2k+1 o
DR
2k+2 o
k+1
— 9.92-1

using assumption n =k

2k .
el < 2 as required

Hence, the statement is true by mathematical induction for all integers n = 5.
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Question 14 (c)
Marks

Criteria
e Provides correct solution 2

* Recognises that% is purely imaginary, or equivalent merit

Sample answer:

z, w are complex numbers.

Z
arg(;) = 2
Z . . .
Wit purely imaginary.

.
‘_W

z+w z

o
4
w

- Let S =ki
w

_‘ki—l‘
ki+1

K+ 1

[

k% +

Il
p—

Answers could include:

A
z—w and z + w are the diagonals of a

w z+w rectangle.
z—w .'.‘z—w|=|z+w‘
<
> LW =
Hence Z+W‘ 1
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Question 14 (d)

Criteria Marks
* Provides correct explanation 2
* Recognises that constants of integration are involved, or equivalent merit 1

Sample answer:

Using product rule

’

d(uv) _ ¥
dx
u'v= M —uv’
dx

Ju'v dx = fmdx — Juv' dx

dx

v+ uv

But J'@dx =uv+C not just uv
X

So should have

Jldx=l+C+Jldx
X X

0=1+C for some constant C

Answers could include:

Jldx =1+ Jldx
X X

involves two indefinite integrals, and so two different constants
In|x|+C,=1+In|x|+C,

C1 =1+ C2 for some constants C1 and C2
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Question 14 (e) (i)

Criteria

Marks

e Provides correct solution

- Obtains OR in terms of a and P_Q or equivalent merit

Sample answer:

—

3 R — —_—
0P =<a PR = kPQ 00 =3b

OR = OP + PR

=%g+k@

=§a+k<_—3a+3b)
5~ 5~ ~
3

=§(1—k)g+3klg
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Question 14 (e) (ii)

Criteria

Marks

e Provides correct solution

+ Equates coefficients for g or b, or equivalent merit

Sample answer:

Given OR = (1—h)a + hb

And, from part (i) OR = %(1 — k)a + 3kb

Equating coefficients

1—h=%(1—k) and 3k = h
3
1-3k=2(1-k
S(1=4)
5—15k=3—3k
2 =12k
k=t
6
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Question 14 (e) (iii)

Criteria

Marks

e Provides correct solution

+ Obtains a correct expression for OT in terms of a and b, or equivalent
merit

Sample answer:

Using part (ii)), h =3k
=)=
6 2

07=w7e=z(ia+lb>
2% g%

N | >
N | >

at—b

OT = OA +1AQ = a + p(—a + 3b)

= (1—-p)a+3ub

Equating coefficients of b

A

—=3
> H
A =6u

Equating coefficients of a

A
Z=1-
> H
A=2-2u
6u=2-—2u
8u=72
1 3
=— and A=>
H=y = 2
OT =2 Ok
2
=ia+§b
4~ 4%
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Question 15 (a) (i)

Criteria

Marks

e Provides correct solution

Sample answer:

Line / through A and B has equation OX = OA + A AB for points X on the line.

oM

M lies on /.

Question 15 (a) (ii)

Criteria

Marks

e Provides correct solution

- Obtains OG in terms of OC and C_I\/f or equivalent merit

Sample answer:

Line k through M and C has equation

OX = 0C + u cM , for points X on the line.

Jlatb+o)
2 1 1
:<c——c>—|——a+—b
~ 3 3~ 3~

2/1 1
=c+—(—a+—b—c)
S 3\2~ 2~ ~

=OC+%CM

G lies on line k.
0G #0C and OG # OM

So G lies between C and M.
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Question 15 (a) (iii)

Criteria

Marks

e Provides correct solution

» Shows that G lies within the unit circle, or equivalent merit

Sample answer:
The three points are on the unit circle.
z]=1

B

1
The point equivalent to G, g(x +w+ z), lies on line CM and so is inside the unit circle.

And hence, <1.

1
E(X"FW‘FZ)

But,

xwz | =1 and so all cube roots have modulus 1.

1
Therefore, g(x + w + z) can’t be a cube root of xwz.
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Question 15 (b)

or equivalent merit

Criteria Marks
* Provides correct solution 3
» Correctly uses integration by parts to obtain a single integral term, >

» Attempts to use integration by parts, or equivalent merit

Sample answer:

¢ ol 1
I = Ox 2 (a—x)2dx

Using integration by parts,

1 1
u=x""2 Vv =(a—x)2
u' = n—l—l xn_% Z(a—x)
2 _3
2
1 3¢ a
1= xn+2(—g>(a—x)2 +%<n+l)J
3 0 3 0

_1 1
:%(2114-1) X 2 (a—x)'(a—x)2dx

1 _1 1
=§(2n+1) ax" 2 (a—x)2—x
J

= @+ 1) (al, 1)

n
1 a
I + E(Zn +1)I = 5(2;1 + 1)1,

(34+2n+1)

a
3 In=§(2n+l)ln_1

(2n+4) =a(2n+1)I _,
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Question 15 (c) (i)

Criteria

Marks

e Provides correct solution

» Correctly integrates the equation of motion, or equivalent merit

Sample answer:

2
a=%— t=0 v=0 x=6
X
1 2
d (1) _278 ¢
dx\2 x3
1
d Evz
=27gx —
dx 8x 8
1 2
2 278 —gx+C
2 -2
1 -2
2= 7g—gx+C
2 2x?
2="28 o0t D (D=2C)
2
x=6 v=0
O=ﬂ—12g+D
36
D=—g+12g
_st1
28
PV Sl
$2 4
1 2
4 x2
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Question 15 (c) (ii)

Criteria

Marks

e Provides correct solution

» Obtains a correct quadratic equation, or equivalent merit

Sample answer:

51x2 — 8x* — 108 =0
8x° —51x% + 108 =0
Since x = 6 is a solution, x — 6 is a factor.

(x—6)(8x> +bx—18)=0

Equating terms in x2,
b—48 =51
b=-3

(x—6)(8x> =3x—18) =0
Lo 3EV9—4(8)(=18)

16

_3+v585

16

X

x =~ 1.699 or —1.324
Since x > 0

x=1.7

Page 27 of 37



NESA 2024 HSC Mathematics Extension 2 Marking Guidelines

Question 15 (d)

Criteria Marks
* Provides correct solution in terms of x 3
* Provides correct integral in terms of 6, or equivalent merit 2
* Completes the square
OR 1
» Attempts to substitute, or equivalent merit
Sample answer:
J 2x? J ( 2x? p Let 1—x=sinf
——dx = X
V2x — x? J«/l—(l—2x+x2) —dx = cos6do
. 5 dx = —cos60deo
2x .
= —— i x=1-—sin6
JV1=(1-x)
(2(1 - sin@)>
= 21~ sin)” (—cos 0) do
J J1—sin’6
1 —2sin6 + sin?
_ _ZJ sin@ + sin“6 (cos8) db
cos 6
| 1
=— Jl—2sin0+5(1—c0520)d9 I—x
=J—2+4sin0—1+cos20d9 0 ]

vl—(l—x)2= 2x — X

= —-30— 4cos€+%sin20+ C

= —3sin™(1 —x) —4y2x —x° +%2sin0€os0+C

=3sin{(1—x)—4y2x—x* +(1—x)y2x—x* + C

= —SSin_](l—x)—3x/2x—x2 —x\/2x—x2 +C

= -3sin(1—x)— (x+3)y2x—x* + C
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Question 15 (d) (continued)

Answers could include:

Using cos @ =1— x as substitution

J SNPY I . 2 ==l (1=
Jox — x2 ) 1—(1—x)2 Let cos@=1—x

x=1-—cos@
[(1—cos6)?

=2 | ——25sinfdb ﬂzsin¢9
) V1= cos?0 do
_, (1—2cos@+ cos’d . 540 = sin0do
) suT6
r 1 2
ZZJ 1= 2cos0 + 4 + %20 4o
2 2
=J2—4cos¢9+1+cos29d0 1 2x — x?
=J3—4cos0+00529d9 0
.
1—x

=360 — 4sin6+%sin29+D

= 3005_1(1—95)—4«/2x—x2 +«/2x—x2(1—x)+D

=3cos (1—x)— (x+3)V2x— x>+ D
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Question 16 (a)

Criteria Marks

* Provides correct solution 4

» Attempts to use a relevant trigonometric fact, with 2a = ksin2ka to 3
obtain result, or equivalent merit

« Obtains a correct equation involving sin 2ka, or equivalent merit 2

* Provides a correct expression using the slope of OP, or equivalent merit

Sample answer:

At P(a, b) the slope of the curve is —ksinka.

Since OP is perpendicular to the tangent at P
by (—ksinka) = —1
a
— & = _ksinka
b

But b =coska

a = ksinka coska
2a = ksin2ka

Let X =2a, then we have
X = ksinkX

If k=<1, then,as X>0
ksinkX <smkX <kX=<X

But X =ksinkX

So by contradiction k > 1
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Question 16 (b) (i)

Criteria Marks
e Provides correct solution 3
« Obtains (y+7)° = 3(y +7) +1=9>+ 73 +1, or equivalent merit 2

» Substitutes y + ¥ into 2 —3z+1=0,o0r equivalent merit

Sample answer:

w=e 3 0

as |y|=]7]=1, y=¢% 7=¢" yy=1

(y+7) =3(y+7)+1=py + 3727+ 3y7> + 7 =3y - 37 +1

=P+ 7343y +37 -3y —37 +1 as y7 =1
— .3, 53 27
_y +y +1 ’}/3263
2 _2mi
:2005?—#1 773=e 3
:z(_l)+1
2
=0

7+;7isarealrootofz3—3z+1=0.
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Question 16 (b) (ii)

Criteria Marks
* Provides correct solution 3
+ Attempts to use inductive reasoning, or equivalent merit 2
e Shows cos%cos%{cos%ﬂ = —%, or equivalent merit 1

Sample answer:

27l 1 (27 1/(2x . 1 /2% .

27 Lz L2z 50, L(2Z L 4z)i

The cube roots of w =¢ 3 are 63( 3 >, e3<3 ) and 63(3 )
27 8w 14zi

thatis ¢ 9 , ¢ ? and e ° . By part (i) each of these plus its conjugate will be

arootofz3—3z+1=0.

2 14
So 2cos§, ZCOS% and 20057” are roots of 72 —3z+1=0.

14 14
NOting that 00577[ = COS <_Tﬂ:)

= cos<27r — ﬂ)
9

4
= cos—
9
The roots of 72 — 3z +1=0 are 200s29—7r, ZCOS%T and 200583”.
(These are different as cos @ is decreasing for 0 < 8 < 7.)

The product of the roots is —1.

Hence 8 cosz—”cos4—ﬂcosg—7r =—1
9 9 9
2 A 87 1
COS— COS—COS— = ——
9 9 9 8
This is the base case of this induction.

k+3
Noting that cos 2 9 LA cos(% X 2’%)

8
= cos<—§ X 2krc> , COS even

= cos<2k7r —%2’%) , for k=1

2k
= Ccos——
9
2k+]ﬂ' 2k+2n_ 2k+3ﬂ' 2/{” 2k+1n_ 2k+2
Hence cos oS Ccos = cOos——cos oS (verifying the
9 9 9 9 9 9
induction step).
2}’1 2n +1 2)’[ +2 1

So cos 9” cos 9 2 cos 5 = T3 for all integers n = 1.
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Question 16 (c)

Criteria Marks
* Provides correct solution 4
+ Finds position of either particle or £ = X, — xp in terms of ¢, or equivalent 3
merit
. . . . dl . .
* Finds velocity of either particle or o or equivalent merit 2
» Obtains correct equations of motion, or equivalent merit 1

Sample answer:

Let EZxA_'xB
>l
— 7g — kVA j7g + kVB
= —k(vA - vB)
dt dt
=~k dr (xA_XB>
—
dt
Z—f = Le ™, where L is a constant
t=0, Z,—f=—2v0
Z’—f— —2voe_kt
2v
EZTOE_M'F C
[t=0, £=d]|
2v
d:TO‘f‘ C
B kd —2v,
ok
2v kd — 2v
J =0 ki 4 0
k k

d N b
—V a,=—g— kvA
) gl
Vo| ag=—g—kvyg
0—— .
[£=0]
2 —kt _ —
voe o + kd 2v0 =0
2v, — kd
0 i
2v0
2v
0 _
2v0 — kd
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Question 16 (¢) (continued)

Answers could include:

The equation of motion for both particles is the same.

dv

E=—(8+kv)
J dv —dr
g+ kv

1
;log‘g+kv| =—t+C,
g + kV can never be 0, so can’t change sign.

For A, v is initially —v, > —% For B,

So v>—§
k

Hence g+kv>0

So, in both cases, g + kv > 0 for all 7.

%log(g—kkv) =—t+C,

gt+kv= L]e_k’
V= —% + Lle_k’

vis v, >0
So g+kvy>0
Hence g+ kv >0 forall ¢.
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Question 16 (c), answers could include (continued)

For Particle A, For Particle B,

When =0, VA=Y When =0, Vg =",

8 Ll 8 L3
T T R
L g 8 8
1 _ _ —kt
€k e ()
ro1
VA——%—l-(%—vO)e_kt xB———i —;<§+vo>e_k’+L4
|
xA=—g———(g—vo>e_k’-|-L2
ko k\k When =0, x, =0

1/8
0:—;(;+V0>+L4

8t 1(8 e, 1(8
—— | tve "+t
k k\k

When t=0, x, =d

1/8
d=—;<;—v0>+L2 Xp= A A

Particles meet when x 4 = Xg

t t
—g——l<§— vo)e_k’—l-d—l-l(g— VO> = —g——i<§+ vo)e_k’+l<§+ v0>
k k\k k  k\k k\k

k k
\% v v v
Dehpg- =0k 0
k k k k
2v0 Lk 2v0
Z0 ke = 20
k k
2v, — kd
=" 59
2v0

2v
ko o\2v,— kd
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2024 HSC Mathematics Extension 2

Mapping Grid

Section |
Question Marks Content Syllabus outcomes
1 1 MEX-V1 Further Work with Vectors MEX12-3
2 1 MEX-P1 The Nature of Proof MEX12-8
3 1 MEX-P1 The Nature of Proof MEX12-2
4 1 MEX-N2 Using Complex Numbers MEX12-4
5 1 MEX-M1 Applications of Calculus to Mechanics MEX12-6
6 1 MEX-M1 Applications of Calculus to Mechanics MEX12-6
7 1 MEX-N2 Using Complex Numbers MEX12-4
8 1 MEX-N1 Introduction to Complex Numbers MEX12-4
9 1 MEX-N2 Using Complex Numbers MEX12-4
10 1 MEX-V1 Further Work with Vectors MEX12-3
Section Il
Question Marks Content Syllabus outcomes
11 (a) 2 MEX-C1 Further Integration MEX12-5
11 (b) (i) 1 MEX-N1 Introduction to Complex Numbers MEX12-4
11 (b) (ii) 1 MEX-N1 Introduction to Complex Numbers MEX12-4
11 (c) 2 MEX-V1 Further Work with Vectors MEX12-3
11 (d) 3 MEX-C1 Further Integration MEX12-5
11 (e) (i) 2 MEX-N1 Introduction to Complex Numbers MEX12-4
11 (e) (ii) 2 MEX-N1 Introduction to Complex Numbers MEX12-4
11 (f) 3 MEX-N2 Using Complex Numbers MEX12-4
12 (a) (i) 1 MEX-V1 Further Work with Vectors MEX12-3
12 (a) (ii) 2 MEX-V1 Further Work with Vectors MEX12-3
12 (b) 3 MEX-C1 Further Integration MEX12-5
12 (c) (i) 1 MEX-N1 Introduction to Complex Numbers MEX12-4
12 (c) (ii) 2 MEX-N1 Introduction to Complex Numbers MEX12-4
12 (d) 2 MEX-P1 The Nature of Proof MEX12-8
12 (e) (i) 1 MEX-V1 Further Work with Vectors MEX12-3
12 (e) (ii) 2 MEX-V1 Further Work with Vectors MEX12-3
13 (a) (i) 1 MEX-V1 Further Work with Vectors MEX12-3
13 (a) (ii) 2 MEX-V1 Further Work with Vectors MEX12-3
13 (b) 3 MEX-M1 Applications of Calculus to Mechanics MEX12-6
13 (c) (i) 3 MEX-M1 Applications of Calculus to Mechanics MEX12-6
13 (c) (ii) 1 MEX-M1 Applications of Calculus to Mechanics MEX12-6
13 (c) (iii) 3 MEX-M1 Applications of Calculus to Mechanics MEX12-6
13 (d) 3 MEX-P1 The Nature of Proof MEX12-8
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Question Marks Content Syllabus outcomes
14 (a) 2 MEX-P1 The Nature of Proof MEX12-8
14 (b) 3 MEX-P2 Further Proof by Mathematical Induction MEX12-8
14 (c) 2 MEX-N2 Using Complex Numbers MEX12-4
14 (d) 2 MEX-P1 The Nature of Proof MEX12-2
14 (e) (i) 2 MEX-V1 Further Work with Vectors MEX12-3
14 (e) (ii) 2 MEX-V1 Further Work with Vectors MEX12-3
14 (e) (iii) 2 MEX-V1 Further Work with Vectors MEX12-3
15 (a) (i) 1 MEX-V1 Further Work with Vectors MEX12-3
15 (a) (ii) 2 MEX-V1 Further Work with Vectors MEX12-3
15 (a) (iii) 2 MEX-V1 Further Work with Vectors MEX12-3
15 (b) 3 MEX-C1 Further Integration MEX12-5
15 (c) (i) 2 MEX-M1 Applications of Calculus to Mechanics MEX12-6
15 (c) (ii) 2 MEX-M1 Applications of Calculus to Mechanics MEX12-6
15 (d) 3 MEX-C1 Further Integration MEX12-5
16 (a) 4 MEX-P1 The Nature of Proof MEX12-1, MEX12-8
16 (b) (i) 3 MEX-N2 Using Complex Numbers MEX12-4
16 (b) (ii) 3 MEX-N2 Using Complex Numbers MEX12-4
16 (c) 4 MEX-M1 Applications of Calculus to Mechanics MEX12-6
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