
NCEA Level 3 Calculus (90638) 2005 — page 1 of 4 

© New Zealand Qualifications Authority, 2005 
All rights reserved. No part of this publication may be reproduced by any means without prior permission of the New Zealand Qualifications Authority. 

 
Assessment Schedule Ð 2005  
 
Calculus: Manipulate real and complex numbers, and solve equations (90638) 
 
Evidence Stat ement 
 

 

Achievement 
Criteria 

Q Evidence Code Judgement Sufficienc y 

A
ch

ie
v

em
en

t 

 

Manipulate real and 
complex numbers and 
solve equations. 
 
 
 
 
 
 
 
 
 
 
 
 

 

1(a) 
 
 

 
 

1(b) 
 

 
 
1(c) 

 
 
 
 
 
1(d) 

 
 
 

 
 
 

 
2(a) 

 
2(b) 

 
 

2(c) 
 
 

 

 

5 + 7i  – 2(3! 4i)  
= 5 – 7i – 6 + 8i 
= ! 1+ i  
 

20cis
5!

12
 

 
69 + 46 3

! 23
 

= ! 3 ! 2 3  
 

(2cis
!

6
)5  

= 32cis
5!

6
 

= !16 3 + 16i  

 
x = 3 ± 2 5 i  
 
(2x ! 1)(x + 2)(x ! 2) = 0  
x = 0.5, –2, 2 
 
2
x!1 = 7  

x = 3.81 (3 sf) 
 

 

 
 

A1 
 
 

A1 
 

 
 
 
 

A1 
 

 
 

 
 
 
 

A1 
 
 

A2 
 

 
A2 

 
 
 

A2 

 

 
 

No alternative. 
 
Or equivalent. 
 
 
 
 

 
No alternative. 
 
 
 
 
 
 
 
Or equivalent. 
 
 
Or equivalent. 

 
Must factorise. 
No alternative. 
 

 
Or equivalent. 
 

 

Achievement: 
 
3 × code A1 
 

and 
 

2 × code A2. 
 
 
Only 1 × code A2 
available from 
question 6. 
 
No repeated skills. 
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 Achievement 

Criteria 
Q Evidence Code Judgement Sufficienc y 

A
ch

ie
v

em
en

t 
w

it
h

 M
er

it
 

 
Solve more 
complicated 
equations.  
 
 
 
 
 
 
 
 
 

 
3 

 
 
 
 
 
 
 

 
 
 

4 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

5 
 
 
 

 

 
ln(5x ! 3) ! ln(x + 1) = ln p  

ln
5x ! 3

x + 1
= ln p  

 
5x ! 3 = px + p  
5x ! px = p + 3  

x =
p + 3

5 ! p
 

r 3cis3! = 125cis!  
r3 = 125 
 r = 5 
 
3! = ! + k.2!  

! =
!

3

+ k.
2!

3

 

k = 0 ! =
!

3

 

k = 1 ! = !  

k = –1 ! = "
!

3

 

5cis
!

3
, 5cis! , 5cis( !

!

3
)  

 

( x ! k )2
= ( x ! 2)2  

        x ! k = x ! 4 x + 4  

        4 x = k + 4  

           16x = k2 + 8k + 16  

               x =
1

16
(k2 + 8k + 16)  

 

 
 
 
 
 
 
 
 
 
 
A2  M 

 
 
 
 

A1 
 
 
 
 
 
 
 
 
 
 
 

A2  M 
 
 
 
 
 

 

 
 
A2  M 

 

 
 
 
 
 
 
 
 
 
 
Or equivalent 
 

 
Conversion to 
polar form. 
 
 
 
 
 
 
 
 
 
 
Or equivalent. 
 
 
 
 
 
 

 
 
Or equivalent 
 

 
Achievement with 
Mer it: 
 
EITHER 
 
As for 
Achievement 
plus 

2 × code M 
 
 
OR 
 
 
3 × code M 
 
 
Only 1 × code M 
available from 
question 6. 
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 Achievement 

Criteria 
Q Evidence Code Judgement Sufficienc y 

A
ch

ie
v

em
en

t 
w

it
h

 E
x

c
el

le
n

c
e

 

 
Solve problem(s) 
involving real or 
complex numbers. 

 
6 
  
 
 
 
 
   
 
* 
 
 

* 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* 
 
 
 
 
 
* 

 

z4 = 1  

z
2
= ± 1  

z = ±1, ± i  

The four roots of 1: 1, i, –1, –i 
 

z
2
+ 1 = 1  

         z = 0 
 

z
2
+ 1 = i  

z2 = ! 1+ i  

z
2
= 2 cis

3!

4

 

r
2
cis 2! = 2 cis

3!

4

 

r = 24   2! =
3!

4

+ k.2!  

    ! =
3!

8
,"
5!

8
 

z= 2
4

cis
3!

8
, 2
4

cis !
5!

8

"
#

$
% 

 

z2 + 1 = ! 1  

     z2 = !2  

z = 2i, ! 2i  
 

z2 + 1 = ! i  

z
2 = ! 1 ! i  

z2 = 2 cis !
3!

4

"
#

$
% 

r
2
cis 2! = 2 cis "

3!

4

#
$

%
&

 

r = 2
4  

 2! = "
3!

4
+ k.2!  

    ! = "
3!

8
,
5!

8
 

z= 24 cis(!
3!

8
), 24 cis

5!

8
 

 
There are seven solutions. 
 

 
 
 
 
 
 
 

A2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M 
 
 

 

 
 

A2 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 

M 
 

E 

 
 
 
 
 
 
 
No alternative. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Or equivalent. 
 
 
 
 

 

Or equivalent. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Or equivalent. 
 
Must have 5 or 
more solutions. 
 

 
Achievement with 
Excellence: 
 
As for Merit  

plus  

code E. 
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Judgement Stat ement 
 

Achievement Achievement with Merit Achievement with Excellence 

Manipulate real and complex 
numbers, and solve equations. 
 
 
3 × A1 
and  
2 × A2  
(only one A2 can be from Q6) 
 

Solve more complicated equations. 
 
 
Achievement plus  
2 × M 
or 
3 × M 
(Only one M can be from Q6) 

Solve problem(s) involving real or 
complex numbers. 
 
Merit plus  
1 × E 

 
 
 


