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Q2bii  The range is [ ]π2,0 . 

 

Q2c  ( ) baxxxP ++= 2 ,  

( ) 0242 =++= baP , 42 −=+∴ ba . 

( ) 1811 =+−=− baP , 17−=−∴ ba . 

Solve simultaneously, 7−=a  and 10=b . 
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( ) ( )[ ] ( ) 284551050550150 210

0

2.0

10

0

2.0 ≈−+=+=−= −−−

∫ eetdte tt . 

Distance fallen = 284 m. 

 

Q3a  
12

1tan
33

tan
39

2
1

3

0

1

3

0

2

3

0

2 ππππ
π ==








=

+
==

−−

∫∫
x

dx
x

dxyV  

 

Q3bi  
4

2
1

4

2

−
−=

−

−
=

xx

x
y . Vertical asymptote: 4=x ; 

horizontal asymptote: 1=y . 

 

                    y 

                    3 

                                               x = 4 

 

     y = 1       1 

                 0.5 

                    0             2                4        5                                x 

 

 

 

Q3bii  3
4

2
=

−

−

x

x
 when 1232 −=− xx , i.e. 5=x . 

From graph, 3
4

2
≤

−

−

x

x
 when 4<x  or 5≥x . 

 

Q3ci  xex 2−−=&& , 
x

ev
dx

d 22

2

1 −
−=








, 

( ) 1

222

2

1

2

1
cedxev

xx
+=−=

−−

∫ . 

Given 0=x  and 1=v  when 0=t ,  

01 =∴c , xev 22 −=∴ , xevx −==∴ & . Note: xex −−=&  does not 

meet the initial conditions. 

 

Q3cii  xex −=& , 
x

e
dt

dx −
=∴ , 

x
e

dx

dt
= , 2cedxet

xx
+==∴ ∫ . 

Given 0=x  and 1=v  when 0=t ,  

12 −=∴c  and 1−= xet . Hence ( )1log += tx e . 

 

Q4ai  ( ) 01.01.02Pr 2 ===X  

 

Q4aii  ( ) ( ) ( ) 285.09.01.02Pr
182

2

20 ≈== CX  

 

Q4aiii  ( ) ( ) ( ) ( )2Pr1Pr0Pr12Pr =−=−=−=> XXXX  

( )( ) 32.0285.09.01.09.01
19

1

2020 ≈−−−= C . 

 

 



© Copyright 2007 itute.com                                                                                        NSW BOS Mathematics Extension 1 Solutions 2007  2 

Q4b  For 1=n , 1257 12 =+−n  is divisible by 12. 

For kn = , assume that 57 12 +−k  is divisible by 12. 

For 1+= kn ,  

( ) 548574957757 121221)1(2 ×−+=+=+ −−−+ kkk  is divisible by 

12 because both 57 12 +−k  and 48 are divisible by 12. 

Hence 1257 12 =+−n  is divisible by 12 for all integers 1≥n . 
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XAPQBX ∠=∠  (angles subtended on the circumference by the 

same arc). 

°=∠+∠=∠+∠ 90AXPPXDAXPXAP , PXDXAP ∠=∠∴ . 

QXBPXD ∠=∠  (vertically opposite angles). 

QBXQXB ∠=∠∴ . 

 

Q4cii  QBXQXB ∠=∠ , QXB∆∴  is isosceles and QXQB = . 

Similarly, QCXQXC ∠=∠ , QXC∆∴  is isosceles and 

QCQX = . QCQB =∴  and hence Q bisects BC. 
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Q5b   There are 4! permutations of the four children together, 

and there are 3! ways in arranging a particular permutation of the 

four children, Mr Roberts and Mrs Roberts.  

∴ total number of arrangements of the family of six with the 

children together is 3!4! .  

Total number of arrangements of the family of six without 

restriction is 6!. 
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Q5di  Substitute aqx 2=  and 2aqy =  into the equation of PQ: 
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Q6bi  ( ) xx eexf −−= , ( ) 0>+=′ − xx eexf  for all values of x, 

( )xf∴  is increasing for all values of x. 
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Q7biii  Given hm 4.032 −±= .  

When 9.3=h , 8.0=m  or 3.2. 

When 9.5=h , 2.1=m  or 2.8. 

∴The other interval is 2.18.0 ≤≤ m . 
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( )

512.19
8.01

8.040
2

=
+

=x ; when 1=m , 20=x ;  
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