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      1. The equation of a curve is

x2  + y 2
 = 9.

   ( ) Sketch the curve.a
(2)

                  ( ) The region enclosed by the curve and the lines 0 0 and 2 is rotatedb y = , x = x =

 through 360◦          about the -axis. Find the volume of the solid formed.x
(4)

    2. ( ) Show that cosa 3
      x x x= cos − cos sin2 x.

(1)

  ( ) Work outb
d

dx


sin3 x


.

(1)

      ( ) Use (a) and (b) to findc 冮 cos3  x xd .
(3)

              3. The surface area of a sphere is increasing at the rate of 640 cm2 s−1   . Find the
                rate of increase of the radius of the sphere when the radius is 5 cm. Give the

    answer in terms of π.


          The surface area of a sphere is 4S S = πr2 .


(4)

      4. The equation of a curve is

x2  + y2
    − + =2x 4y 20.

 ( ) Finda
dy

dx
     in terms of and .x y

(2)

             ( ) Find the equation of the tangent to the curve at the point (4,2)b
(4)
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     5. ( ) Solve the equation 5a x       = 11, correct to 3 significant figures.
(2)

 (b) Given y = 3x  , find
dy

dx
   in terms of .x

(3)

     ( ) Solve the equation 3 ec −0 4. x
      = 15, correct to 3 significant figures.

(2)

6. y

x

xy  x=
2  9+

Figure 1

         Figure 1 shows a sketch of the curve with equation

  xy = x2    + 9 for, x > 0.

      ( ) Show that fora x > 0 6., y ≥

(4)

                  The finite region is bounded by the curve, the -axis and the lines 3 and 9R x x = x = .

      ( ) Find the exact area of .b R
(4)

     7. A curve has parametric equations

 x = 2 e2t
    − =t, y e4t

 − 3t.

 ( ) Finda
dy

dx
    , in terms of .t

(3)

                   ( ) The gradient of the tangent to the curve at the point is 3. Find the value ofb P t

                 at , giving your answer in the form ln where and are constants.P t a= b, a b
(5)
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8.

D

O
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i

j

Q

C

             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 andAE P

     the mid-point of is .DG Q

           ( ) Write down the position vectors of the points and .a P Q
(2)

        ( ) Find a vector equation of the line .b QP
(2)

         ( ) Calculate the angle between the lines and .c QP OP
(3)

   9. ( ) (i) Expanda (cos    θ θ+ sin )2    and simplify the result.
(2)

  (ii) Show that 冮

π

2

π

4

(cos    θ θ+ sin )2
 dθ =

π

4
+

1

2 (3)

  ( ) Work outb 冮
1

0

  ( x )2 + 1 4 d .x
(4)

   10. ( ) Given thata

 f(x) ≡
    3 5+ x x−

2

    (2 − x)(1 + x)2
≡

A

  2 − x
+

B

  1 + x
+

C

  (1 + x)2

          find the values of and and show thatA B C = −1.
(4)

 ( ) Findb 冮
1

0

       f d expressing your answer in an exact form.(x) x, (6)

                 ( ) Express f as a sum of powers of up to and including the term inc (x) x x 3. (4)

               ( ) Determine the range of values of for which this expansion of f is valid.d x (x) (1)

   END TOTAL 75 MARKS
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