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                  1. Oil is poured onto a flat surface and forms a circular film. The area of the circle increases

      at a steady rate of 40 cm2 s−1.

                ( ) Find, in terms of , the radius of the circle 10 seconds after the pouring ofa π

 oil commences.
(2)

                ( ) Find the rate of increase of the radius of the film at this instant. Give yourb

   answer in cm s−1     correct to two significant figures.
(4)

        2. A curve is given by the parametric equations

 x = 2
√

   t, y = t2  − 2.

               The region below the curve and above the -axis between the points where 4x t =
      and 9 has area .t = A

  ( ) Show thata

 A = 冮
9

4


t

3
2  − 2t−

1
2


dt.

(4)

      ( ) Hence find the value of .b A
(3)

  3. ( ) Expressa

  8 1x +
    ( x )(x )2 − 1 + 2 (3)

  in partial fractions.

    ( ) Solve the differential equationb

dy

dx
=   ( x )y8 + 1

    ( x )(x )2 − 1 + 2
,

               given that 1 when 1 Give your answer in the form fy = x = . y = (x).
(7)
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  4. f(x) =


  1 + x

  1 − x

         ( ) By writing f( ) in the form 1a x ( + x)
1
2   (1 − x)−

1
2      , expand f( ) in ascending powersx

       of up to and including thex x2 term.
(4)

           ( ) State the values of for which the expansion is valid.b x
(1)

   ( ) By takingc x =
1

10
  , show that

√
  11 is approximately

663

200 (3)

                5. (a) (i) Use the identity for cos to prove that cos 2 2 cos(A + B) A = 2   A − 1
(2)

  ( ) Hence findii 冮 cos2  x dx.
(3)

       ( ) By using the substitution 2 sinb x =   θ, show that

冮
√

3

0


  4 − x2 dx =

√
3

2
+ 2π

3
.

(5)

       6. Points and have position vectorsA B




5

1
2



 and




−1

7
8



    respectively, relative to an

 origin .O

            The line passes through and the line passes through B.l A m

             The lines and intersect at the point C whose position vector isl m




1

2

1



.

        ( ) Find equations for the lines and .a l m
(5)

             ( ) Find the position vector of the point where meets the plane.b l xz
(2)

    ( ) Calculate the size ofc         OAB, giving your answer to the nearest degree.
(3)
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7.

Figure 1

x

y

        Figure 1 shows the graph of y x=
√

  10 − x2    , x 0 ≤ ≤
√

10.

             ( ) Show that the coordinates of the turning point of the curve area (
√

 5 5 ., )
(5)

        ( ) Use the substitution 10b u = − x2         to find the exact area enclosed between the curve

  and the -axis.x
(7)

                8. In a sample of radioactive material, the rate of decay of the number of radioactiveN

            nuclei is proportional to the number of radioactive nuclei present after days.t

         ( ) Write down a differential equation relating and .a N t
(2)

            ( ) Show that the general solution may be written asb N Ae= −kt      , where and areA k

 positive constants.
(5)

         Given that initially the value of is 5 10N × 12         and that when 10 2 10t = , N = × 11,

       ( ) find the values of and ,c A k
(3)

           ( ) find the number of radioactive nuclei present when 40d t = .
(2)

   END TOTAL 75 MARKS
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