
 

© Copyright itute.com 2011                                                                                                                                            2011 NSW BOS Mathematics Exam Solutions 1 

2011 NSW BOS Mathematics Exam Solutions 
Free download from www.itute.com    © Copyright 2011 itute.com 
 
 

Q1a  
( )

728.3
4

651
3 ≈

π
 by calculator. 

 

Q1b  
( )( )

5
5

55

5

252

+=
−

+−
=

−

−
n

n

nn

n

n
 

 

Q1c  322 12 =+x , 512 22 =+x , 512 =+x , 2=x  
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Q1g  1602.0800 =×  defective items 

 
 

Q2ai  6=+ βα     
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Q2b  3sin2 −=x  and π20 ≤≤ x , 
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Q2c  ( )4
12 += xy , ( )3128 += x
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dy
 

At 1−=x , 1=y , 8−=
dx

dy
 

Tangent: ( )181 +−=− xy , 78 −−= xy  

 

Q2d  xexy 2= , xx exxe
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dy 22 +=  by the product rule 
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Q3ai  31 =t , 5.0=d , 155.024325 =×+=t , $15 million 

 

Q3aii  ( ) 5.33275.010932
2

110
110 =×+×=S , $3327.5 million 

 
Q3b  The vertex of the parabola is equidistant from its focus 

( )2,3  and directrix 4−=y , .: the vertex is ( )1,3 − . 

 

Q3ci  1l : 01243 =−+ yx  

Let 0=x , 3=y , .: ( )3,0B  

 

Q3cii  
4
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1 −=m , 

3

4
2 =m , 121 −=mm , .: 1l  and 2l  are ⊥  

 

Q3ciii  1l : 01243 =−+ yx . Let 0=y , 4=x , .: ( )0,4A  

.: 543 22 =+=AB  
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Q4c  26 −= x
dx

dy
, ( ) cxxdxxy +−=−= ∫ 2326 2  

( )4,1− , ( ) ( ) c+−−−= 12134
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.: 123 2 −−= xxy  
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Q4e  24 xy −≤  and 2−≥ xy  
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Q5ai  271 == at , 2=r , 55296227 11112
12 =×== −art  

 

Q5aii  10000000227 1 >×= −n
nt , 
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10000000
2 1 >−n , 

5.19>n , .: 20=n ,  i.e. Day 20. 
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.: EPC∆  is isosceles 

 

Q6b  40
22

=+ PBPA , ( ) ( ) 4031 2222 =+−+++ yxyx , 

4021042 22 =++− yxx , 2052 22 =++− yxx ,  

1612 22 =++− yxx , ( ) 222
41 =+− yx  

.: the locus is a circle of radius 4 centred at ( )0,1 . 
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Q6ciii  C 

 
Q6civ  Area 842 =×=  unit squares 

 

Q6cv  2222cos2
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Q7ai  ( ) 233 +−= xxxf , ( ) ( )( )11333 2 −+=−=′ xxxxf  

( ) 0=′ xf  at 1−=x , 4=y  or 1=x , 0=y  

Stationary points are ( )4,1−  and ( )0,1  

Since the coefficient of  the 3
x  term is a positive value, the 

shape of ( )xf  is              . 

OR 

x 2−  1−  0 1 2 

( )xf ′  + 0 ‒ 0 + 
 

.: ( )4,1−  is a local maximum and ( )0,1  is a local minimum. 

 

Q7aii 

 
 

Q7bi  t
ex

288 −−=&  

When 0=t , 088 0 =−== exv & , .: the particle is initially at rest. 
 

Q7bii  016 2 >== − texa && , .: the acceleration is always positive. 
 

Q7biii   The particle starts from rest and its acceleration is 
always positive, .: its velocity is positive for all 0>t , i.e. the 

particle moves in the positive direction for all 0>t . 
 

Q7biv  888 2 →−== − texv &  as ∞→t . The value of the 

constant is 8. 
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484204002 =−+ xx , .: 084202 =−− xx  

 

Q8aii  
( ) ( ) ( )( )

2

73620

2

84142020
2

±
=

−−−±−−
=x  

.: 24
2

73620
≈

+
=PL  km 

Q8bi  2

0

2

00

2

2

1

2
h

y
ydydyxV

hhh

π
π

ππ =











=== ∫∫    



 

© Copyright itute.com 2011                                                                                                                                            2011 NSW BOS Mathematics Exam Solutions 3 

Q8bii  ( ) 22
hhhVcylinder ππ ==  

.: 
2

1
2

2

2
1

==
h

h

V

V

cylinder

paraboloid

π

π
 

 

Q8ci  005.1
10012

6
1 =

×
+=R  

End of nth 
month 

$Pn 

1 1005.1100×  

2 1005.1100× 2005.1100×+  

3 1005.1100× 2005.1100×+ 3005.1100×+  

… … 

420 
( )
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≈
−×

 

 
Q8cii1     

End of nth 
month 

$An 

1 005.1005.129227 ×+× M  

2 
( ) 005.1005.1005.129227 ××++× MM  

( )22 005.1005.1005.129227 ++×= M  

 
Q8cii2 At the end of 240th month after starting the new 

contributions, 240A

( ) 800000005.1...005.1005.1005.129227 2402240 =++++×= M  

.: 48.1514
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Q9ai  ABC∆  and ADE∆  are similar because 
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Q9aii  BC  and DE  are parallel, .: CDEBCD ∠=∠  and 

BEDCBE ∠=∠ , .: FBC∆  and FED∆  are similar.  

Since 2:1: =DEBC , .: 2:1: =FEBF  
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Q10ai  81101.0121.012 100.61010 −×−− ×≈×=×= eeI
L  watt/m2  

(Comment: The correct formula is 121.01.012 101010 −− =×= LL
I ) 

 

Q10aii  91.012 101.810 −− ×=×= L
eI , 31.0 101.8 ×=L

e  
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90

1.0

101.8ln 3

≈
×

=L  decibels 

 

Q10aiii  L
eI

1.01210 ×= − , ( )IL 1210ln10=  

Let ( )ii IL 1210ln10=   and ( )ff IL 1210ln10=  

( ) ( )
i

f
ifif

I

I
IILLL ln1010ln1010ln10 1212 =−=−=∆  

If if II 2= , 9.6≈∆L  decibels 

 
Q10bi  Length of fencing P = arc length + 2 times radius 

.: ( )22 +=+= θθ rrrP  

 
Q10bii  rPr 2−=θ   

Sector area A ( )rPrr 2
2
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Q10biii  Let 02
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4
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Q10bv  Since πθ 20 << , rr πθ 20 << , 

rrrrr 22220 +<+<+ πθ , .: ( )122 +<< πrPr   
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