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     1. Express as a single fraction

2x2    + −x 6

4x2  − 9
×

  x − 1

  (x )+ 2 2
 . (5)

        2. The functions f and g are defined by

    f: 2x x→ + , x  R

 g: x →
2

  x − 3
 , x  R, x = 3.

                 ( ) Express the functions gf and fg in the form : ‘ ’. In each case give the domaina x →

    of the combined function. (4)

             ( ) Show that there are no real values of which satisfy the equationb x

   fg gf .(x) = (x) (3)

     3. Differentiate with respect to ,x

( )a
x

  1 − x2
 , (3)

 ( )b x2   ln ,x (3)

(c) e  sin x  . (3)

   4. ( ) Prove thata

               cosec sin 0 for all in the range 0θ − θ ≥ θ < θ < π. (4)

          ( ) Find the values ofb x, 0 < x ≤ 360, which satisfy the equation

sec 2          x x .− 4 tan + =2 0 (5)
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  5. The curve

y =
1

4
x4  + x3  − 3x

   has three turning points.

                  ( ) Show that one of these turning points has an coordinate of where lies in thea x α α

   interval [0, 1]. (4)

    ( ) Show that the equationb

x3  + 3x 2    − =3 0

   can be written as

x =


3

  x + 3
(2)

   ( ) Using the iterationc

xn+1 =


3

xn  + 3
  , xwith 0  = 1,

    find the values of x1 , x2, x3  and x4  . (2)

           ( ) Hence give the value of to 3 decimal places.d α (1)

6.

A

y

x
C

B

θ

                  The figure shows the curves ln 3 and ln 2 intersecting at , and crossingy = x y = (x + ) A

     the -axis at and .x B C

           ( ) Write down the equations of the asymptotes to each curve.a (2)

           ( ) Write down the coordinates of the points and .b B C (2)

        ( ) Find the coordinates of the point .c A (1)

             The angle between the tangents to both curves at the point is .A θ

     ( ) Prove that arctand θ = 
1

2
  . (6)
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                    7. ( ) Letting , and and using the expansions for sina A B P+ = A B Q− = (A ± B),

 prove that

       sin sin 2 cosP − Q =


  P Q+

2


sin


  P Q−

2


 . (5)

      ( ) Hence or otherwise solve the equation,b

          sin 4 sin 2 cos 3 0, for 0 360θ − θ + θ = < θ < ◦  . (6)

    8. You are given that

  f(x) x= 2      − 3x, x  R, x ≥ 1
1

2
.

      ( ) Find the range of f.a (1)

        ( ) Write down the domain and range of fb −1  . (2)

     ( ) Sketch the graph of fc −1           , indicating clearly the coordinates of any point at which the

     graph intersects the coordinate axes. (4)

     Given that g(x) = |x − |4 , x R,

      ( ) find an expression for gf .d (x) (2)

     ( ) Solve gf 6e (x) = . (5)

   END TOTAL 75 MARKS
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