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1.  Suppose that a moving point has initial position vector (0) 2r i= , and  velocity  

     vector . Find its position vector 2( ) (1 2 ) (3 1)v t t i t j= − + − ( )r t and acceleration   

     vector .                                                                                       [6 marks] ( )a t
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2. Let C be a curve defined by the parametric equations: 

                 cosx t= , , siny t= 2z t= , 0 2t π≤ ≤ . 

    a)  Find the arc length of the curve C.                                                     [6 marks] 
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b) Find the equation of the line that is tangent to the curve C  and that is   
         parallel to the line: 1, 2, 2 3x t y t z t= − + = + = + .                              [6 marks] 
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3.   

    a)  Determine all values of a such that the vector 2 , 2 , 1v a a=< − − >  lies in the  

          plane tangent to the surface  at the point .               [6 marks] /xz e y= (0,1,1)
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b) For a differentiable function f,  given (0,0) 2 2uD f =  and (0,0) 2vD f = − ,  

where 1 1
2 2

u i= + j  and  1 1
2 2

v i= − j , find  and . (0,0)xf (0,0)yf

                                                                                                           [5 marks] 
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4. Find the limit 
3

2( , ) (0,0)
lim

x y

x
2x y→ +

, if it exists.                                           [6 marks] 
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5. Find the linear approximation of ( , ) 4 1f x y x y= + +  at the point . Use 

this to estimate

(1,4)

4 1.2 3.9+ +1 .                                                              [7 marks] 
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6. Find the absolute maximum and minimum for the function ( , ) 2f x y xy=  on  
    the region  .                                                     [10 marks] 2 2{( , ) | 2}R x y x y= + ≤
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7.   

    a) Evaluate 
 1  1

 0  

sin  
y

x dxdy
x∫ ∫  by first reversing the order of integration.   

                                                                                                                    [7 marks] 
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    b) Find the volume of the solid region that lies below the surface 2 21
xyz
x y

=
+

  

        and above the plane region R. R is bounded by the graphs of 1xy = , 4xy = ,  

       1x = and 4x = . (Hint: Let u x= , v xy= .)                                          [8 marks] 
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 8.  Find the surface area S of the portion of the sphere 2 2 2 25x y z+ + =  that lies  
      above the plane .                                                                          [8 marks] 4z =
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9.  Find the moment of inertia 2 2

 
( ) ( , , ) z T

I x y x y zδ= + dV∫∫∫  of the solid T  

     with ( , , )x y z zδ = , where the solid T lies between the spheres   2 2 2 1x y z+ + =
     and  in the first octant.                                                 [8 marks] 2 2 2 9x y z+ + =
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 13



 
 
 
 
10.     
     a)  Given 2( , , ) tan lnf x y z x z y= + , find div ( )f∇  and curl ( )f∇ .    [5 marks] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 b)  Determine if the vector field 2 2( , ) ( ) ( )xy xyF x y x ye i y xe j= + + +  is  
          conservative.                                                                                    [4 marks] 
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11.  Evaluate the line integral , where C is described by  the  2 2

 
( )

C
xydx x y dy+ +∫

       parabola  from  to  and the line segment  from ( to   2y x= (0,0) (1,1) 1y = 1,1)
       .                                                                                                    [8 marks] (2,1)
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