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Assessment Schedule — 2020

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

Evidence Statement

1-i  1+i

(1=1)(1+i)

_k+kitki+hi®+2k-2k

denominator (line
2).

Expected coverage Achievement Merit Excellence
(w) () ®
O(N)E st = ( 2+ 31)(3 + ]a) Correct solution.
a
=6+ 2ki+9i+3ki*
=(6-3k)+(2k+9)i=21-i
k=-5
(b) X 4+dic+r=0 Correct solution.
2
(4r) —4x1xr=0
16r> —4r=0
ar(4r-1)=0
r=0orr= 1
4
(©) P J; 5— [4x Correct squaring | Correct
—o= -8
of both sides. solution.
4x-20Vx +25=4x—g
25+¢=20Vx
2
‘= 25+g
20
(d) k+ki 2k (k+ ki)(l+ i)+2k(1— i) Correct expansion | Correct
T with common solution.
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(e) a—bi 2 Correct solution.
, I+ :
1+7° a+bi
2T H[ a= bi
a+bi
a+bi) (a=bi)
a+bi a+bi This line, or
- 2( a— bi) equivalent.
(a+bi)
A2 A2 .
(a+b1) +(a—b1) (a+b1)
= 2 X -
(a+5i) 2(a~bi)
A2 A2
_(a+bi) +(a—bi) This line, or
(a+bi)x2(a—bi) equivalent.
_ @’ +2abi+ b’ +a” - 2abi+ bi’
2(a? + abi- abi- i
o)
- 2((12 + bz)
(a2 — bz)
- (a2 + bz)
NO N1 N2 A3 A4 M5 Mé E7 E8
No response; ONE partial lu 2u 3u Ir 2r 1t with minor It
no relevant solution. error(s).
evidence.
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Expected coverage Achievement Merit Excellence
(u) (r) t)
TWO 2><23+q><22 —17x2-10=0 Correct solution.
@ | y64a9-34-10=0
q=7
(b) ‘ 543 k1‘ =13 Correct solutions
both required).
25+9k* =169 ( quired)
9k* =144
) Can be done by
k==16 inspection.
k=24
(© 2231522 4+ hz—30=0 Other TWO Other TWO
. . . . solutions found. solutions found.
z=3+1 asolution = z=3-1 asolution
(z-3-i)(z=3+i)=2"-62+10 OR AND
b found. b found.
22 =152 + bz =30= (22-3)( 2 =62 +10]
. 3
Other solution is z = 5 and b =38.
(d) u=p+pi v=—qg+gqi Correct solution.
u_ptpi —q-qi
v —q+qi —q—gqi
_ —pq— pgi- pgi— pgi’ 3rd line with i2
24° substituted.
_2pgi _ —pi
2q2 q
arg[zj - Accept other
v 2 correct expressions
OR OR of argument.
T £74
arglu)=— arg(v)=
gu)=7 arg)=—
I Correct arg(u) and
arg| — |=———=—
g N 5 arg(v).
(e) ‘z N i‘z +|z B i‘z 10 Letz=x+yi Correct.expapded Corrf?ct
expression (line 4). | solution.

‘x+yi+i‘2+‘x+yi—i‘2 =10
x2+(y+1)2+x2+(y—1)2:10
22+ 2 42y +1+ )y =2y +1=10
232 +2y* =8

x2+y2=4
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NO N1 N2 A3 A4 MS5 Mo6 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
() (r) )
THREE 5 o7 Correct solution.
(a) 6k-cis| —
3
(b) z=5-1 w=-2+3i Correct solution.
=26 |uf =13
2 2
| =2
(©) z ( a+ bi)( a— bi) Both ngmerator and anect solution
1% a+bita—bi denominator Wltb a .statement
evaluated correctly. | indicating real part
a+b only OR imaginary
= which is real
2a part =0.
(d) z* written correctly Four correct

2t =-16k* =16k cis(r)

in polar form and
one correct solution,
OR all arguments
correct.

solutions.

Accept equivalents
in degrees.
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(e)

fus =]

u+v=a+bi+c+di
=a+c+(b+d)i

u-v=a+bi—-c—di
=a-c+(b-d)i

fus|=|u—f

=>(a+c)2+(b+d)2 =(a—c)2+(b—d)2

a® +2ac+c* +b* +2bd +d*
=a*—2ac+c* +b* -2bd +d*

2ac+2bd =—-2ac—2bd

4ac+4bd =0

ac+bd=0

u (a+bi) (c—di)

v _(c+di)x(c—di)
_ac—adi+ bci— bdi’
- A+d?
_ac+bd+(bc—ad)i
- A +d?

But ac+bd =0

u (bc—ad)i

v A +d?

which is purely imaginary

Correct expression
for

|u+v] =|u—

(Line beginning with
arrow.)

Correct simplified
expression for

|u+v] =[u—]

ac+bd=0

or equivalent.

Correct
solution.

NO

N1 N2 A3

A4 M5

Mo6 E7

E8

No response;
no relevant
evidence.

ONE partial lu 2u
solution.

3u 1r

2r 1t with minor 1t

error(s).

Cut Scores

Not

Achieved Achievement

Achievement with Merit

Achievement with
Excellence

0-8 9-14

15-20

21-24




