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SECTION A (36 marks)

1 (i) Express in partial fractions. [3]

(1+x)(1—2x)
(ii) Hence use binomial expansions to show that

ad = ax+ bx* + ..., where a and b are
(1+x)(1-2x)
constants to be determined.

State the set of values of x for which the expansion is
valid. [5]

2 Show that the equation cosecx + 5cotx = 3sinx may be
rearranged as

3cos’x+5cosx—2 = 0.

Hence solve the equation for 0° < x < 360°, giving your
answers to 1 decimal place. [7]

3 Using appropriate right-angled triangles, show that

tan45° = 1 and tan 30° = L.

V3
Hence show that tan75° = 2 + V3. [7]

4 (i) Find a vector equation of the line / joining the points
(0,1,3) and (-2,2,5). [2]

(ii) Find the point of intersection of the line / with the plane
x+3y+2z=4. [3]

(iif) Find the acute angle between the line / and the normal
to the plane. [3]



The points A, B and C have coordinates A<3, 2, —1),
B(—l, 1, 2) and C(lO, 5, —5), relative to the origin O.
Show that OC can be written in the form AOA + OB,
where A and u are to be determined.

What can you deduce about the points O, A, B and C from
the fact that OC can be expressed as a combination
of OA and OB? [6]



SECTION B (36 marks)

The motion of a particle is modelled by the differential
equation

v% +4x =0,

where x is its displacement from a fixed point, and v is its
velocity.

Initially x =1 and v = 4.

(i) Solve the differential equation to show that
v? =20 —4x’. [4]

Now consider motion for which x = cos 27+ 2 sin 27, where x
is the displacement from a fixed point at time 7.

(ii) Verify that, when # = 0, x = 1. Use the fact that v = %
to verify that when 71 = 0,v = 4. [4]

(iii) Express x in the form R cos(Zt — 0(), where R and
ol are constants to be determined, and obtain the
corresponding expression for v. Hence or otherwise
verify that, for this motion too, p? =20 —4x7. [7]

(iv) Use your answers to part (iii) to find the maximum
value of x, and the earliest time at which x reaches this
maximum value. [3]



Fig. 7 below shows the curve BC defined by the parametric
equations

x=5hu,y=u+tt, 1<u<10.
The point A lies on the x-axis and AC is parallel to the y-axis.

The tangent to the curve at C makes an angle O with AC, as
shown.

y
A

FIG. 7
(i) Find the lengths OA, OB and AC. [5]

d
(ii) Find Ey in terms of u. Hence find the angle 6. [6]

(i) Showlthat tl}e cartesian equation of the curve is

y=es +e 5. [2]

An object is formed by rotating the region OACB through
360° about Ox.

(iv) Find the volume of the object. [5]
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