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UNIT 3 & 4 SPECIALIST MATHEMATICS 2010 
 

COMPLIMENTARY WRITTEN EXAMINATION 1 - SOLUTIONS 
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ERRORS AND UPDATES 
 

Please report errors by email (admin@tsfx.com.au). 
 

Errors and updates relating to this examination paper will be posted at  
www.tsfx.com.au/vic/examupdates  

 
 

MARKING SCHEME 
 

• ( A ↓×
2
14 ) means four answer half-marks rounded down to the next integer.  

Rounding occurs at the end of a part of a question.  
 
• M1 = 1 Method mark. 

• A1 = 1 Answer mark  (it must be this or its equivalent). 

• H1 = 1 consequential mark (His/Her mark…correct answer from incorrect statement  
or slip). 
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QUESTION 1 
 
(a)    xxx eudxedueu 22, ==∴=         M1 
       If 1,0 =∴= ux   and if  3,3ln =∴= ux       M1 
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1 tan −−×= π         M1 

 

                        
( )1 1

34 tan
12

π −−
=   as required.                            

              
 

Total = 4 marks 
QUESTION 2 
 
(a)  OROPRPOQORQR −=−= ,                   A1 
        

(b)  0=•∴⊥ QROPQROP   
 

              ( ) 0=−•∴ OQOROP  
 

      OQOPOROP •=•∴        M1 
 
 0=•∴⊥ RPOQRPOQ  
 

       ( ) 0=−•∴ OROPOQ  
 

       OROQOPOQ •=•∴        M1 
 
 OROQOROP •=•∴  
 

 ( ) 0=−•∴ OQOPOR  
 

 0=•∴ QPOR  
 

 Therefore OR  perpendicular to QP , as required.     M1 
      

 
Total = 4 marks 
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QUESTION 3 
 
(a)   eyex e

y =−∴= 1log1 2  

  ee y =∴  
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           A1 
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Substitute x = 1 and y = 1: 
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⎠
⎞

⎜
⎝
⎛ +

dx
dye          M1 
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edx
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            A1 
 
   

Total = 4 marks 
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QUESTION 4 
 

(a) 
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 Substitute 2ln22ln21,2 −=∴+=∴== ccxv      M1 
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 Positive root only since velocity must be positive .    A1 
 
(b)     13ln25 +=∴= vx  
  

 Therefore 13=a  and  2=b .                   A1 
 

 
Total = 4 marks 

 
QUESTION 5   
 
(a)    
 
                       A2 
 

 

(b)  ( ) ( ) ( ))sin()cos( 12
11
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(c)   (i)  ⎟⎟
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 (ii)  ( )
4

62cos 12
11 −−

=π   and  ( )
4

62sin 12
11 +−

=π      A1    

   
 

Total = 5 marks 
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QUESTION 6 
 
(a) 

             A1 
 
 
 
 

(b)  16.08.0,222 =∴==+= zyandxyxz       M1 
 

 
dt
dyy

dt
dxx

dt
dzz 222 +=           M1 

 

 
190)70(6.0)60(8.0 −−=−×+−×=

+=

kmh
dt
dz

dt
dyy

dt
dxx

dt
dzz

  

 
 Therefore z  is decreasing at the rate of 90 1−kmh .     A1 

 
Total = 4 marks 

 

 
QUESTION 7 
 
(a)   

W

uRR

45°

   A1
      

(b) Resolving parallel to plane: RWRW μμ =∴=− 00 45sin045sin  
  Resolving perpendicular to plane: 00 45cos045cos WRWR =∴=−  
 

  
1

45cos
45sin

45cos45sin

0

0

00

==

=

μ

μWW
          A1 

 
(c) (i)   NewtonsgR 6.1921 =×=μ  but only require friction of 9.8 Newtons to stop the  

    motion. Therefore friction = 9.8 Newtons South.     A1 
 
   (ii)   Acceleration = 0          A1 
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 Therefore object travels 5 metres.        A1 

  
Total = 5 marks  

 

 
QUESTION 8 
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If velocity is horizontal, then 0=
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If x = 0, then 
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If x = 2, then 
~
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ja −=          A1 

  
Total = 3 marks 
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QUESTION 9 
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x

A( x, y )
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(0, 1/e)

 

Gradient of tangent is  
dx
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     Total = 3 marks 
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QUESTION 10 
 
(a)  Sum of angles in ααααα 52 =+++=Δ ABC  
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           M1 

 
(b)  ABCΔ  has two angles of 072 , therefore isosceles. 
 
 In  0000 721081803180, =−=−=∠Δ αANCANC  
 Therefore ANCΔ  also has two angles of 072 .       M1 
 
(c)  ABCΔ is similar to ANCΔ  because 3 pairs of equal corresponding angles. 

x x
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2 2
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 Using ratios of corresponding sides: 
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 But  x > 0, therefore 51+−=x .       A1 

 
 M is midpoint of AB, because ABNΔ  is isosceles. Therefore AM = 1                      

  and 
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          Total = 4 marks 
     
 

END OF SOLUTIONS TO EXAMINATION 1 


