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Answer all eight questions.

Show clearly the full development of your answers.

Answers should be given to three significant figures unless otherwise stated.

1 Use the substitution u x2 3= -  to find 

     4 (2 3) dx x x5-  [6]

                                 

2 Fig. 1 below shows a vertical tower TO of height 25 m. 
 The tower is held in place by three cables joined to the top, T, of the tower. 
 The cables are fastened to the ground at A, B and C. 
 Taking the tower to lie along the z-axis and the base of the tower, O, to be the origin (0, 0, 0),
 the points A, B and T have position vectors:
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     Fig. 1 

 (i) Find the lengths of the cables AT and BT. [5]

 (ii) Find the angle between the cables AT and BT. [4]
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3 Find the exact area bounded by the curve

     (2 1)(1 )
1 10y x x

x
-

-= + 
 the x-axis and the lines x = 2 and x = 3, using partial fractions.   [12]

4 Given that

                                                           x y x 1 02 + =-  
    

 use implicit differentiation to show that

     
d
d

d

d
y x

x
y

x
x

y
2 4 02

2

2

+ + =  [9]

 

5 The functions f and g are defined as:                                                            

     :f ex x
"  x x 0R! H

     : 2g x x5" +  x R!  

 (i) State the range of f.  [1]

 (ii) Find the composite function gf and state its domain and range.       [5]

 (iii) Find the exact value of x such that ( )gf x 11=  [2]                                                                                             

6 Solve the differential equation
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7 (i) Prove the identity    

     cos x3   cos cosx x4 33 -  [6]
 
 
 (ii) Hence solve the equation

     cos secx x x12 9 02
G G=-  [6]

8 A paperweight can be modelled as the solid formed when the area bounded by the curve

    ln
y

x
x=

 
 the x-axis and the line x 5=  is rotated through 2 radians about the x-axis. 
 
 Find the exact volume of the paperweight.                                          [11]

THIS IS THE END OF THE QUESTION PAPER
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