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Assessment Schedule — 2023

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

Evidence Statement

Expected coverage Achievement Merit Excellence
(w () ®
ONE ( )( ) _ * Required
5-2 5-2 =25-10/p—10/p+4
(a) \/; J; \/; prap expression.
=25+4p-20{p
(b) No real roots so b* — 4ac <0 * .Correci[.t
16-4x4x(3r—2)<0 thequattty.
16—48r+32<0
—48r+48<0
—48r <48
r>1
(© | z_ p+qi_ (p+qi)a-bi) * Reaching * Proof
; T a+bi (a+bi)(a—bi) stage #(1) . completed.
_ap—bpi+aqi- bqi2
2 — b2
:ap—bp21+a;11+bq #(1)
a“+b
_ ap+bq +(aq—bp)i
a+b
Re[ 2 |=0= 2T _
w a’ +b?
=ap+bg=0
=ap=-bq
As required.
(d) z,=5-1is0z,=5+i * The other two | ¢ The other
. 2 2 solutions two
z=5=i=(z-5) =i found. solutions
=27 -10z+26=0 OR found.
f(2)=(Az+ B)(z* =10z +26) « d found. AND
= A4A=1:B=2 * d found.
ie.
f(2)=(z+2)(z* —10z+26)
Soz;=-2and d =52
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(e) u ~u | * Reaching E7
" +k|l=Nk+2 * Expressing i, stage #(1). | Not including
344 in the form k=0 as avalid
1. +kl= \/m 1-1i. solution.
1+21 OR
(3+i?(1—2i? wil=vVi+2 Correct
(1+21)(1-21) solution but
5_5; with one minor
+hkl=vVk+2 Crror.
ES8
1—i+k=vk+2 Finding k = 0
dk=-1.
Ja+?+1=k+2 #(1) an ,
Both solutions
(I+k)?+1=k+2 required, with
K42k 42 =k42 valid and clear
justification.
K+k=0 k(k+1)=0
Either k. =0or k=-1
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) () ®
TWO 4. (97 * Correct answer.
(a) qeis| o
®) | |z—w{ =]+ ki)— (7 - ki) * Correct
expression.

=|-6+2ki

=36+4k>
() 13z=(11-3i)z+1) * Reaching stage * Correct value for

13z=11z+11-3iz=3i #(1). Argz.

2z+3iz=11-3i

z(2+31)=11-3i

11-3i
= #(1

T2 O

z=1-3i

Argz =-71.6° (or —1.25 rads) (or 288.4°)
(d) 23— _6am'2 = 64m'2cis 1 * One correct  All three correct

9,==
3
d,=r
5
193:_”:_2
3 3

.

z, = Amicis=

3

4 .

z,= 4dm cism
Y4 . T
z. = dm*cis=— = dm*cis| —-=
3 3 3

Or equivalent.

solution.

solutions, with
appropriate
justification.
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(e) Let z =x+ yi, then * Reaching stage * Reaching stage E7

‘x+yi—2+i‘=\/§ #(1). #2). COH?Ct
solution but

‘(x -+ (y+ l)i‘ = \/g with one minor
error.

Jax=22 +(r+1)2 =3 #(1)

(x=2)"+(y+1)7’=3 ES8

Let y = mx—1, then Correct value

(x=2)*+(mx—1+1)>=3 Of m with

2 Ayt dt it =3 valid and clear
justification.

(1+mH)x* —4x+1=0 #(2)

Tangent gives b* —4ac=0

16—4(1+m*)x1=0

16—4—4m*=0

12 = 4m?

m* =3

m=3

Do not penalise m = J_r\/g

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
(r)

Excellence

®

THREE
@

f(=3)=30
—54+9p-21-3=30
9p-78=30
9p=108

p=12

¢ Correct value of
p.

(b)

n—i
2-3i
n—i=(3+41)(2-3i)
n—1i=6-91+8i+12
n—i=18-1
n=18

Alternative method:

=3+4i

n—i

2-3i

(i’l—l?(2+3l? 344
(2-31)(2+31)
2n+3ni—2i+3
-
2n+3+(3n-2)i

13

Comparing real parts gives:

=3+4i

3+4i

=3+4i

2n+3
13
OR

=3, giving n=18

Comparing imaginary parts gives:

3n-2
13

=4, givingn=18

¢ Correct value of
n.

©

16(4x — w) = (5—8vx)(5—-8vx)
64x —16w=25—80x +64x
80vx = 25+ 16w

\/’ 25+16w
xX=——-
80

25+16w)’
xX=| ——
80

Or equivalent.

#(1)

* Reaching stage
#(1).

* Correct
expression for x.
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(d) 1 1 * Reaching stage * Correct values
x+yi_1_1+pi #(1). for x and y.
I 1+pi—1
x+yi 1+ pi
LA ()
x+yi 1+pi
x+yi= M
pi
)H—yi=7(1-itpl,)1
pixi
x+yi= =r
-p
x+yi=1- li
p
1
Sox=land y=——
p
(e) z+2i=iz+k * Reaching stage * Reaching stage E7
z—iz=k—-2i #(1). #2). Reaching
z(1-1)=k-2i stage #(3) .
k—2i1 OR
= #(1
: 1-i M Correct
Then w=z(2+2i) solution but
k—2i with one
w= ,l X (2+21) minor error.
—1i
k=21)(2+21)(1+i
(k=202 2014 iy
(1-1)(1+1)
) o Correct value
e (k—21)(2+41+2i%) of k, with
1—i2 valid and clear
o justification.
e (k—21)4i #2)
2
w=(k—21)2i
w=2ki—4i°
w=4+2ki #(3)
Therefore Im(w) =8 =2k =8
k=4
NO N1 N2 A3 A4 M5 Meé 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

0-7

8-12

13-18

19-24




