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        1. A curve is given by the parametric equations

  x = sin 2        θ, y = + ≤ln 1 ( cos 0θ), θ <
π

4
.

           ( ) Show that the gradient of the curve at the point wherea  θ =
π

6
is

√
  3 2− .

(5)

           ( ) Find the coordinates of the point where the gradient is zero.b
(3)

               2. Weed is spreading on the surface of a pond so that its area is mA 2    at time days.t

   It is given that

dA

dt
=

e
1
10

t

A
.

                   Given that 20 when 0, solve the differential equation to find the value of whenA = t = A

         t .= 20 Give your answer to 2 significant figures.
(7)

       3. ( ) The equation of a curve isa

   ln y x+ 3   − =2x 0

 Show that
dy

dx
  = y(2 3− x2)

(3)

      ( ) The equation of a curve isb

ex   y y+ 2  = 9.

           (i) Find the gradient of the curve at the point (0, 3)
(3)

              (ii) Find the equation of the tangent to the curve at the point (0, 3).
(2)
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          4. ( ) (i) Express cos 2 in terms of sin .a x x
(1)

 (ii) Find 冮 sin2  x xd
(2)

  ( ) Show thatb 冮
π
8

0

    x x xsin 2 d =
  4 − π

16
√

2
.

(5)

5. G
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i

             The diagram shows a cube OABCDEFG with sides of length 2 units. Unit vectors

         i, j, k are directed along OA, OC, OD respectively.

            The mid-point of is and the mid-point of is .CB M DE N

           ( ) Write down the position vectors of the points anda M N
(2)

               ( ) Write down vector equations for the lines and and find the point ofb OM AB

    intersection of these two lines.
(4)

         ( ) Calculate the angle between the lines and .c MN MO
(3)
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       6. ( ) Find the exact value ofa 冮
2

1

2x2  + 1

x
dx.

(3)

        ( ) (i) Use integration by parts to show thatb

冮xex  d ex = x     (x )− 1 + c.
(3)

      (ii) The sketch shows the graph of

y =
√

xe
x
2 .

y

x1

y   x = e√
x
2

                 The region R, enclosed by the curve and the lines 0 and 1 is rotated throughy = x = ,

             four right angles about the -axis. Find the exact volume of the solid formed.x
(4)

  7. f(x) =   4 8x +
    (x )(x )+ 3 − 1

   , x = −3 1, x = .

     ( ) Express f( ) in partial fractions.a x
(3)

               ( ) Obtain the first 3 terms in the expansion of f( ) in ascending powers of .b x x
(4)

              ( ) State the range of values of for which the above expansion is valid.c x
(1)

   ( ) Work out fd      ( )x and prove that f            (x) < 0 for all values of in the domain.x
(3)
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      8. The curve has equationC y =
x

  1 + x2
.

         ( ) Find the coordinates of the turning points of .a C
(5)

         ( ) Determine the nature of each of the turning points.b
(3)

    ( ) Sketch the curve .c C
(3)

               ( ) Find the area enclosed by the curve and the lines 0 and 2d y = x = .
(3)

   END TOTAL 75 MARKS
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