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Assessment Schedule — 2017

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

Evidence Statement

Q1 Evidence Achievement Merit Excellence
(a) —1+9i Correct solution.
(b) 36 5++/7 Correct solution.
X
5-V77 5447
18043647
25-17
=10+27
©] pNx—2-5Jx=0 Correct Correct
expression solution.
px-2=5Vx without surds.
p’(x—2)=25x
p’x—2p* =25x
p’x—25x=2p’
)c(p2 —25) =2p’
__w
p> =25
(d) z=-2+1 is also a solution One of B=-19 and
. _ =-19 both other
(2= (=2=1))(z=(=2+1))(z- ) =0 solutions
((z+2 +l)( 2+2)=i)(z-a)=0 o correctly given.
r
(2 +4z+5)(z—a)=0
La=6 z=6
(12 +4z+5)(z—6)= 0
Correct
=27 -19z-30=0
S B=-19
Other 2 solutions are z=—2+1i and z=6
(e) |Z +2-7 i| = 2| z—10+ 2,’| Correctly Correct Correct final
. separating the equation for x equation.
Use z=x+iy real and complex | and y without
components on 1’s or surds.

|x+iy+2—7i=2|x+iy—10+2j

|(x+2)+(y=7)]=2|(x=10)+(y+2)i

(v+2) +(3-7) =
X +4x+4+y —14y+49
=4x>—80x+400+4y* +16y+16
3x* —84x+3y* +30y+363=0
x> =28x+y*+10y+121=0
(x—14)’ +(y+5)" =100

JE+2) +(y=7) =2y(x=10) +(y+2)’

4(x—=10) +4(y+2)

both sides of the
equation.
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NO

N1

N2

A3

A4

M5

M6

E7

E8

No response,
no relevant
evidence

ONE partial
solution

lu

2u

3u

2r

1t with minor
error(s)
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Q2 Evidence Achievement Merit Excellence
(a) -11 Correct solution.
(b) 2k Correct solution.
(c) _zw _15-3i Correct Correct
Tz 243 expression for w. | expression for
. . w and correct
— 15— 31. % —2- 3? argument for w
-2+31 2-3i as an exact
_ —30-45i+6i-9 value.
4+9
=-3-3i
St 3w
Arg(w) = 7 or e or equivalent
(d) a_m_ m. s . T One correct All four
ST RTR ! oEmasy solution. solutions
1 correct.
n
7= (m cis %j OR
_ i . T 4 correct
GEmcsTe arguments.
Z, = micis—fE
? 16
1 o
z3:m4cisF or zy=mdcis
2 1 -In
7z, =micis— or z, =m*cis—
! 1 ¢ 16
(e) _k+4i Correct 4—k* Correct values of
w= 1+ ki expression for u 142 0 k.
k+di 1—k with a rational
= l—kl X 1—]: denominator.
+ki 1—ki
_k—ki+4i+4k
1+k°
Sk (4-k).
=T + PETY 1
1+k 1+k
—k?
Im(u)=0 = =0
) 1+k°
4-k*=0
k=12
NO N1 N2 A3 Ad M5 M6 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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Q3 Evidence Achievement Merit Excellence

(a) ) ( SIL) Correct solution.

(b) x=3+/5i Correct solution.

() A=2 2 correct values. 3 correct
B=-6 values.

(d) 8+x 3 Solution with non-rational Correct
X denominator (line 5). solution in the
form

8+x=\/§x
x=a+bx/§

8=3x—x
x(\/g—l)ZS

=4/3+4
Alternative method:
8+x=1/3x
x> +16x+64 = 3x°
2%’ —16x—64=0
x’—8x-32=0
(x—4)"-48=0
(x—4)> =48
x—4 =148
x=4£V48 Solution in form
x:4i4\/§ x:4im
Check: x = 4 — 4+/3 is not a solution.
ax=4+43
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(e) 2 +1 Correct substitution and Correct Correct proof.
LHS = 2z down to A. substitution
, and down to B.
(a + b%)2 +1
_ (a—bi)
a 2( a+ b? j
a-bi
(a+bi)’ +(a—bi)
(a—bi)’
2( a+bi )
a—bi
a® +2abi—b* +a* - 2abi—b*
~ (a—bi)’
h ) ( a+ bij
a—bi
2(a’-b?)
_ (a- bi)2
a 2( a+ b% )
a—bi
(@
a (a + bi)(a — bi)
a* - b*
Cd b
Alternative method:
(a+bi)
_ (a—biy
LHS = 2(a+bi)
(a—Dbi)
_(a+ bi)*  (a-bi) N (a—Dbi)
(a—-bi)* 2(a+bi) 2(a+bi)
_ (a+bi) N (a—bi)
2(a—bi) 2(a+bi)
_l (a+bi)+ (a—bi)
2\ (a—-bi) (a+bi)
_l a*+2ab-b*+a* -2ab—-b*
2 (a@*+b%)
_1(2a°-2p’
2\ (@*+b%)
a* - b?
- a’+b*
NO N1 N2 A3 A4 M5 M6 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 8-14

15-20

21-24




