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Assessment Schedule — 2024

Calculus: Apply the algebra of complex numbers in solving problems (91577)
Evidence Statement

Expected coverage Achievement Merit Excellence
(u) (r) ®
ONE | f(-3) =0 gives * Correct
@ | 27+9p-15-12=0 solution for p.
9p =54
p=6
(b) 15 * Correct
15 .| nw .
z7 = |:mc1s[—]:| solution.
5
= m15cis( 15mrj
= mlscis(3nr£)
(©) 2 2 * Reaching line | * Correct
[4_\/EJ =[ kx+4} (D). value for x.
(4= )4 —hor) = ke + 4
16-8Vke +hkx=ke+4 (1)
gk =12
Jel
2
he=2
4
9
x=—
4k
Or equivalent.
(d) Letz=x+yi * Reaching line | » Correct
‘x-l—yifi‘:‘x%-yi—f—l‘ (D). gradient
found.
|x+(y=Di| =[x+ 1)+ yi
S+ =D =412+ 2
(=) =(x+ 1) +)? (1)
X Hyr =2y +1=x"+2x+1+ )7
—2y=2x
y=—lx
i.e. Gradient will be —1.
Accept a graphical method.
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(e) 243k * Reaching line | * Reaching « t1/E7
w= 4154 (D). line (2). Correct
(2 4+ 3ki)(4 —5Kki) conclusion,
w= : - with
(4+5ki)(4—5ki) .
incomplete
= 810k +12ki~ 15k% justification.
16— 20ki + 20ki — 25k*i OR
(8+15k)+2ki Complete
w=—"—— (D) . .
16+25k* soluﬁon with
a minor error
If w does lie on the line y = x then: . 0 /E8
2
2k _ 8+15k Correct
16+25k*  16+25k* conclusion,
2k =8+15k” with valid
2 and clear
0=15k" -2k +8 (2) justification.
Consider b* —4ac=(-2)* —4x15x8
=4-480=-476<0
i.e. As the discriminant is negative, there are no solutions to
the equation.
i.e. No values of & possible to satisfy the requirements for
y=2x
As required.
NO N1 N2 A3 A4 M5 Mo E7 E8
No response; ONE partial lu 2u 3u Ir 2r 1t with minor 1t
no relevant solution. error(s).
evidence.
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Expected coverage Achievement Merit Excellence
(u) (r) t)
TEN)O i(2k —1) 2ki—i2 ¢ Correct solution.
a N N =
Rk +1)(2k—1)  4k* —2ki+2ki—i*
_ 2ki+1 142k
4K* 1 4k*+1
(b) Equal Troots = bz —4ac=0 ¢ Correct solutions
2 for both values of
(3+2r) " —4x2x(3-2r)=0 ’
9+12r+4r° —24+16r=0
4r* +28r-15=0
2r-H2r+15)=0
V=l=0.50rr=_—15=—7,5
2 2
(© w=(w+1)(2-1) Reaching line (1). * Correct value for

w=2w—wi+2i—i
w=2w+wi=2i+1
—w+wi=1+2i
w(=1+i)=1+2i
1+ 2i
W= )
—1+1
e (1+21.)(—1—1.)
(=1+1)(-1-1)
_—1-i-2i{-2{?
W=

I+i—-i—1
1-3i 1 3.
W: :———1

2 2 2
i ]
MR EE TR

Alternative method:
w=(w+1)(2—-1)

w=2w—wi+2i—i

w—2w+wi=2i+1

—w+wi=1+2i

w(=1+1)=1+2i
1+2i1

w= -

—1+1

|1+2]

‘—1+i‘

ey

[ =

|w| found.
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(d) If z=6-2i=2z,=6+2i * Correct value of | « Correct value of
Usingz=6+4+2i=>z-6=2i d. d.
) > OR AND
(z=6)"=(21) . .
Solutions for z, Solutions for z,
22 -12z+36=—4
5 and z; found and z, found
z°—12z4+40=0 .
correctly. correctly, with
Then f(z) = (Az + B)(z* — 12z +40) evidence of
A=2and B=-5 algebraic
Sod=-29 methods.
and z; = 3
2
(e) Let z =x+ yi then * Reaching line (1). | « Reaching line (2). | « t1/E7
[x+iy—1-7i=2[x+ yi-4-4i Finding the
. J two values of
(x=D+(r-7)|=2|(x=4+(y-di 3 but not
2 2 N2 A2 connecting
\/(x D7+ (=7 = 2\/(x -9 these to the
(x—1)2+(y—7)2=4[(x—4)2+(y—4)2} (1) two values of
u.
X =2x+1+y* —14y+49 OR
=4[x2—8x+16+y2—8y+16} Complete
2 5 solution with
x°=2x+y =14y +50 a minor
=4x? —32x+4y* -32y+128 error.
0=3x%—30x+3y*—18y+78 ) * 12/E8
5 2 Correct
0=x"-10x+y° -6y +26 solution,
0=(x—5)-25+(y—3)*—9+26 finding the
) 2 equation of
(x=3)"+(y=-3)"=8 the locus in
Then x =3 gives: the required
3-5Y +(y=3)* =8 format AND
( ) (zy ) both values
4+(y-3)" =8 of u.
(y-3)"=4
y—-3=12
y=Sory=1
iLe.u=3+5ioru=3+i
NO N1 N2 A3 A4 M5 Mo E7 E8
No response; ONE partial lu 2u 3u Ir 2r 1t with minor 1t
no relevant solution. error(s).
evidence.
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Achievement Merit Excellence

(u) (r) (3)

Expected coverage

TH({:)EE \/5 ( \/; n \/; ) :2p+ 2p2 * Correct solution.
N e T

=M=2+\/5
p

(b) z=-2+3i e —5—12i correctly
22 =(=2+43i) plotted.

22 =4-12i-9
22 =-5-12i

(©) 3 i 10d » Reaching line (1). | * Finding both
—a= 3+ di values of d,

(3-di)(3+di)=10d }Tllstt}ilﬁcation.
9+3di-3di—d*i* =10d (1)

9-d*® =10d
d*-10d+9=0
(d—-1)(d—-9)=0
d=1lord=9

(d) 24— 81k ¢ One correct ¢ Four correct
solution. solutions.

z, = 3kzcis3—7r
4

2, = 3h2cis X = 3k %cis — 2%
4 4

.7 .
z,= 3k201s—ﬂ =3k>cis — r
4 4
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(e) 1 * Reaching line (1). | = Reaching line « t1 /E7
x x P @. Correct
1 3 expression, but
X+ _j =p’ without
x including clear
1 1 1 ; communication.
x+—|[x+= | x+—|=
TR OR
1 1 Complete
x2+2+—2][x+—j:p3 solution with a
X X minor error.
x3+x+2x+g+l+%=p3 (1) * 2/E8
X X ox Correct
x4+ 1 +3x+ 3_ P’ f?xpres?ion,
X X including clear
communication.
3, 1 1 3
X +—+3(x+—]=p 2)
x° X
1
X+ —+3p= p3
x
3,1 3
X +—==p =3p
X
NO N1 N2 A3 A4 M5 Mo E7 E8
No response; ONE partial lu 2u 3u Ir 2r 1t with minor 1t
no relevant solution. error(s).
evidence.
Cut Scores

Not Achieved

Achievement

Achievement with Merit

Achievement with Excellence

0-06

07 -13

14-18

19-24




