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QUESTION 8 
 

8.1 
17
8

sin =α
 

sin α > 0 ∴ in second quadrant 

( )

15
8

tan

Pythagoras15

178
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−=
==

α

α

αα

x

ry

 

 
 
 
x = −�15� 
� answer 

(3) 
For drawing the radius 
vector in the correct 
quadrant                    1/3 
 
Without a sketch but 
correct values: 3/3 

8.2 

17
15

cos)90sin(

−=

=+° αα
 

� reduction 
� answer 

(2) 
Answer only: full marks 
Cannot accept decimal 
values 

8.3 

289
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8
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sin212cos
2

2
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OR 
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1
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OR 

289
161
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8
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15

sincos2cos
22

22

=

�
�

�
�
�

�−�
�

�
�
�

� −=

−= ααα

 

� expansion 
 
 
� substitution 
 
� any further   
    calculation or answer 

(3) 
 
� expansion 
 
 
� substitution 
 
� any further   
    calculation or answer 

(3) 
 

� expansion 
 
 
� substitution 
 
� any further   
    calculation or answer 

(3) 
[8] 

 
 

(– 15 ; 8) 

17 
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QUESTION 9 
NOTE: Only penalise once in the question for leaving out the x 
             Penalise once in this question for treating as an equation 

9.1 

1
)sin(cos

sincos

sincos
cos
sin

cos

)sin)((costan)cos(cos
)180sin().cos(.tan)180cos().90sin(

22

22

2

−=
+−=
−−=

−−=

−+−=
+°−+−°−°

xx

xx
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� =−° )90sin( x cos x 
� =−° )180cos( x – cos x 
� =− )cos( x cos x 
� =+° )180sin( x – sin x 

� tan x = 
x
x

cos
sin

 

� simplification 
� answer 

(7) 
9.2 

3
1

30tanor                

2
1

3
1

.
2

1
45sin10sin

30tan)45cos(10sin
135sin100cos

390tan225cos190sin

−=

°−=
−

=

°°−
°°−°−=

°°
°°°

 

 
 
 
 

 
 
� sin 190° = – sin 10° 
� cos 225° = – cos 45° 
� tan 390° = tan 30° 
� cos 100° = – sin 10° 
� sin 135° = sin 45° or 
                     cos 45o 

 
�� substitution 
 

 (7) 
 

 
 

9.3 

0)1)(sin1sin2(
01sinsin2

01sinsin2

1)sin1(2sin

1cos2sin

2

2

2

2

=−+
=−−

=++−
=−+

=+

xx

xx

xx

xx

xx

 

Zkkx

x

∈°+°=
=

;360.90
1sin

   

Or 

 
� substitution of identity 
 
� standard form 
 
� factorisation 
 

� 
2
1

sin;1sin −== xx  

 
� Zkkx ∈°+°= ;360.90  
 
�� answers (any two 
answers) 

 
(7) 

If Zk ∈ not included: 6/7 
 
Also ± ZorNkk 0;360. ∈°  

If using – cos 80° : no penalty 
 

If the candidate stop at 

2
1

3
1

.
2

1−
=              6/7 



Mathematics/P2 DoE/November 2009(1) 
NSC – Memorandum 

• Consistent Accuracy will apply as a general rule. 
• If a candidate does a question twice and does not delete either, mark the FIRST attempt. 
• If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt. 

 

Copyright reserved Please turn over 

19

  
OR 

[ ])290sin(sin
2cossin

cos21sin

1cos2sin
2

2

xx

xx

xx

xx

−°−=
−=
−=

=+

 

°+°=
°+°=

°+−°+°=

12090
3602703

360)290(180

kx

kx

kxx

  or  
°−°−=

°+−°−°=
360270

360)290(360
kx

kxx  

Zk ∈  
 
OR 
 
 

xx

xx

xx

xx

2cos)90cos(
2cossin
cos21sin

1cos2sin
2

2

=−°−
−=

−=

=+

 

°+°=
°+−°−°=

36090
360)90(1802

kx

kxx   or  
°+°=

°+°=
°+−°+°=

12030
3602703

360)90(1802

kx

kx

kxx

 

Zk ∈  
 

 
 
� manipulation  
� substitution of identity 
 
� co ratios 
 
 
� °+−°+°= 360)290(180 kxx   
� °+°= 12090 kx  
� °+−°−°= 360)290(360 kxx  
� °−°−= 360270 kx  

 
(7) 

If Zk ∈ not included: 6/7 
 
 
� manipulation  
� substitution of identity 
 
� co ratios 
 
� 

°+−°−°= 360)90(1802 kxx  
� °+°= 36090 kx  
� °+−°+°= 360)90(1802 kxx  
� °+°= 12030 kx  

 
(7) 

If Zk ∈ not included: 6/7 
[20] 

 

2
1

sin −=x  

°+°−=∈°+°=
°+°=∈°+°=
360.30;360.330or

360.210;360.210
kxorZkkx

kxORZkkx   

OR 

°+°−=°+°=
∈°+°−=∈°+°−=

360.30360.330
;360.150O;360.150

kxorkxor

ZkkxRZkkx
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QUESTION 10 
 

10.1 

BA
BA

BA
BA

BA
BA

BA
BA
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BA
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BA
BABA
BABA

BABA
BABA

BA
BA

tan.tan1
tantan

cos.cos
sin.sin
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cos.cos

cos.cos
sin.cos
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cos.sin
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1
cos.cos

1
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OR 

RHS  
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tan.tan1

tantan
−

+=  

 

)tan(
)cos(
)sin(

sin
sinsincoscos
cossincossin

cos.cos
cos.cos

cos
sin

cos
sin

1

cos
sin

cos
sin
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B
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+
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−
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+
=

 

 = LHS 

� expansions 
 
 
 
� divisions 
 
 
 
 
 
� tanA and tanB 

(3) 
 
 
 
 
 

� 
A
A

cos
sin

 

 
 
 
� multiplication 
 
 
� expansions 

(3) 

10.2 

CBACBA

BACBAC

BABAC
BA

BA
C

BAC

BAC

tan.tan.tantantantan
tantantan.tan.tantan

)tan(tan)tan.tan1(tan
tan.tan1

tantan
tan

)tan(tan
))(180tan(tan

=++
−−=−

+−=−

�
�

�
�
�

�

−
+−=

+−=
+−°=

 

 
OR 
 
 
 
 
 

� C 
 
� )tan( BA +−  
� substitution into 
formula 
� multiplication with  
   LCD 
 

(4) 
If no conclusion: 3/4 
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)ˆˆ(180ˆ BAC +−°=  (angles in a triangle) 

CBACBA

BABACC

BABAC
BA

BA
C

BAC

BAC

tan.tan.tantantantan
tantantantantantan

)tan()180tan())tan().180tan(1(tan
)tan().180tan(1

)tan()180tan(
tan

))()180tan((tan
))(180tan(tan

=++
−−=−

−+−°=−−°−
−−°−

−+−°=

−+−°=
+−°=

 

 
 

� C 
 
� rearrange angle 
� substitution into 
formula 
� expansion 
 

(4) 
 

 
QUESTION 11 
NOTE:  Penalty of one for early rounding off once in this question 

11.1.1 

°=
°−°=

141
67208AD̂B  

°=

=

°=

∧

∧

58,30AB̂D

...5087006494,0ABDsin

120
141sin

97
ABDsin

 

∴Bearing of Ship A from Ship B  
= °+°−°−° 58,30)208360(180  

°= 58,58  
OR 

°=
°−°=

141
67208AD̂B  

°=
°+°=

+=

°=∴

°=+

°=∴

=°−°

°=

=

°=

58,58                   
28  30,58                   

ˆˆˆ
28ˆ

point) a around anglesangles/ interior -(co     180ˆˆ
152ˆ

angles)reflex (ˆ208360

58,30ˆ
....5087006494,0ˆsin

120
141sin

97

ˆsin

ABDDBMABMthen

DBM

BDNDBMbut

BDN

BDNthen

ABD

ABD

ABD

 

 
 
 

� °= 141CD̂B  
 
� sine rule 
� substitution 
 
 
� °= 58,30B̂  
� method or 

°= 28DB̂M  
� answer 

(6) 
 
 

� °= 141CD̂B  
 
 
� sine rule 
� substitution 
 
 
� °= 152ˆ BDN  
 
 
 
� °= 28ˆDBM  
 
 
� answer 

(6) 
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11.1.2 °= 58,30B̂  
 
 
 
 
 
 
 
 
 
 
 

km4,102
)58,3028sin(120EA

)58,3028sin(
120
EA

=
°+°=

°+°=

EA

 

 
OR 
 
 
 
 
 
 
 
 
 
 
 
 
Let BQ = x, then AQ = 120 – x  

°=

=°

58,58sin.PQ

PQ
58,58sin

x
x   

°−=
−

=°

58,58sin)120(QR
120

QR
58,58sin

x
x  

4,102
58,58sin120

58,58sin)120(58,58sin.QRPQ

=
°=

°−+°=+ xx

 

 
OR 
BP = AR               (assume ships move at same speed) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
� definition 
� substitution 
 
 
� answer 

(3) 
 
 
 
 
 
 
 
 
 
 
 
 

� 
trigonometeric 
ratios 
 
 
� sum 
 
 

� answer 
(3) 

 
 
 

 
 
� 
trigonometeric 

B 

P Q 
R 

A 

58,58° 
x 

120 – x 

B 

A 

D 

30,58° 28° 
120km 

E 
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km 102,4       
2PQPR

km 51,20          
58,58sin60

60
PQ

sin58,58

km 60QABQ
side) angle, (angle,       

=
=

=
°=∴

=°

==∴
∆≡∆

PQ

RAQPBQ

 

 
 
OR 
 
 

4,102
42,31cos120BM

42,31cos
120
BM

=
°×=

=

 

ratios 
 
� 51,20 km 
 
 
 
 
 

� answer 
(3) 

 
 
 
 
 
 
 
 
 
 
 

� 
trigonometeric 
ratios 
 
� substitution 
 

� answer 
(3) 

11.2 ca === BCAB   
Bcos2222 ×−+= accab  

2

2

2

2

22

222

222

2
1Bcos

cos1
2

)cos1(2

cos22

Bcos2

a
b

B
a

b

Bab

Baab

aaaab

−=

−=

−=
−=

××−+=

 

OR 

2

2

2

2

2
1

2
21

2
sin21cos

22
sin

a
b

a
b

B
B

a
bB

−=

�
�

�
�
�

�−=

−=

=

 

� equal sides 
� cos rule 
 
� substitution 
 
 
 
� 
simplification 

(4) 
 
 
 
 

�
2

sin
B

 

� 
a

bB
22

sin =  

� formula 
� substitution 

(4) 
[13] 

A 

M B 

28° 
30,58° 

31,42° 

120 

b / 2 b / 2 

2
B  a 
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OR 

2

2

2

22

222

222

2
1

2
2

           

.2
cos

2
cos

a
b
a

ba
aa

baa
B

cabut
ac

bca
B

−=

−=

−+=

=

−+=

 

 
 
� cos rule 
� equal sides 
 
� substitution 
 
 
 
� 
simplification 

(4) 
 
 
 

 
QUESTION 12 
 

 

12.1 

 

� )0;120( ° or 
   )0;60( °−  
 
� )2;30( ° or 
   )2;210( −°  

 (2) 
 

-270 -180 -90 90 180 270 360

-2

-1

1

2

x

y

0

A B 
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12.2 

1)30cos(2
2
1

)30cos(

=°−

=°−

x

x
 

See points A and B on the graph 
 
Note: 

If drawn the line y = 
2
1

 and put A and B on the graph: 0/2 

 
If A and B on the x-axis:  1/2  
 
If A= °=°− 90B and 30 :  1/2 

�manipulation 
 
 
� answer 

(2) 
A and B in the correct place 
on the graph: full marks 

12.3 5,0)30cos( =°−x  

°=
°=°−

90
6030

x

x
  OR  

°−=
°−=°−

30
6030

x

x
 

� 60° (ref angle) 
� 90° 
� – 30°  

(3) 
Answer only: 3/3 

12.4 0)( =′ xg  is at maximum and minimum values of graph 
x = 30°; 210° 

�� one for each x-value 
(2) 

12.5 ]270;120()60;90[ °°∪°−°−∈x  
 
OR 

°−<≤°− 6090 x   or  °≤<° 270120 x  
OR 

°>°−< 12060 xorxIf     2/3 

� notation 
�� critical values 

(3) 
 

[12] 

 


