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1. Use Pappus Theorem to determine the centroid of the part of disc  2 2{( , ) : 4}D x y x y= + ≤  lying in the first 

quadrant.                                         (5) 
 
Solution: Let ( *, *)x y  be the centroid of part S of D lying in the first quadrant. By Pappus Theorem: 
 Volume generated by revolving S about x-axis = 2 *y Areaof Sπ × ×      
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2. Fot the curve 31 ˆˆ ˆ( ) 2 (2 )
3

R t i t j t k= − + −  , determine the unit tangent vector and curvature at 1t = .        (5)              

                                

Solution: Unit Tangent Vector 
2

4

ˆ ˆˆ ˆ( ) 2 (2 ) 2( ) (1)
( ) 54 (2 )

R t j t k j k
T t T

R t t

′ − − − − −= =  =
′ + −

.            (2 marks) 

Curvature 
2

3 3 4 3/2 3/22

ˆ ˆˆ2(2 ) ( 2 (2 ) )( ) ( ) 4(2 ) 4( ) (1)
[4 (2 ) ] 5ˆˆ( ) 2 (2 )

t k j t ka t v t t
t

tv t j t k

− × − − −× −
= = =  =

+ −− − −
κ κ      (3 marks) 

 
3. Using the definition of partial derivatives, compute (0,0)yxf  for the function 
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1. Use Pappus Theorem to determine the centroid of the arc of circle  2 2{( , ) : 9}C x y x y= + =  lying in the first 

quadrant.                                        (5) 
 
Solution: Let ( *, *)x y  be the centroid of arc of circle L   of C   lying in the first quadrant. By Pappus Theorem,  
Surface Area generated by revolving L about x-axis = 2 *y Length of Lπ × ×   
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Since S  is symmetric about the line y x= , 
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2. Fot the curve 31 ˆˆ ˆ( ) (1 ) (1 )
3

R t i t j t k= + + + + , determine the unit tangent vector and curvature at 1t = .          (5)               
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3. Using the definition of partial derivatives, compute (0,0)xyf  for the function 
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