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∴Friction o
gNF 8cos120009.0 ×== µ . 

 

Apply Newton’s second law to sled along the slope:          

maR =  
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 Apply Newton’s first law to sled along the slope: 

                     0=R   

             08sin1200 =++ −++ o
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             o
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Q1ci     o
gNT 8sin1200+−= µ  

                oo
gg 8sin12008cos120009.0 +×−=  

                589=  newtons 

 

Q1cii    If 15.0=µ , maximum friction possible is 

1747=Nµ  newtons that is greater than  

16378sin1200 =o
g  newtons. Friction alone can 

prevent the sled from sliding down the slope. 

            0=∴T  newtons 
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Q2d    Since u and v satisfy 02 =++ bazz , 

                                       ( )( ) 0=−−∴ vzuz , 

                                ( ) 02 =++−∴ uvzvuz . 

 

           Equate coefficients, 

                        







−








==

1212

ππ
ciscisuvb  

                                    10 == cis  

                        ( )
2

26 +
−=+−= vua . 

 



       

        2003 VCAA Specialist Mathematics Exam 2 Solutions                  © Copyright 2009 itute.com                   Free download and print from www.itute.com                                                                  

 
2

Q3a    OA = 4i + j + 4k 

                OB = 2i + 6j + 2k 

             OC = –2i + 5j – 2k 

          OAOBAB −= = –2i + 5j – 2k = OC  

                OCOBCB −= = 4i + j + 4k = OA  

                33414
222

=++=OA  

               33252
222

=++=OC  

            OCCBABOA ===∴  

               0858 ≠−+−=• OCOA , 

            ∴ ∠AOC is not a right angle. 

      ∴ OABC is a rhombus. 

 

 

Q3b  θcosOCOAOCOA ×=•  

       θcos3333858 ×=−+−  

                   
3

1
cos −=θ ,  o5.109=θ  

 

 

Q3ci  Let u = pi + qj + rk  be the unit vector,  

        0>p . 

                             1222 =++∴ rqp            (1) 

         u 0=• OA ,  044 =++∴ rqp             (2) 

         u 0=• OC , 0252 =−++−∴ rqp       (3) 

 

Solve (2) and (3) simultaneously, 11q = 0, 

                            0=∴q  and pr −= . 

Substitute in (1), 122 =+ pp , 
2

1
=∴ p  and 
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    =  1.939  (graphics calculator) 
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