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One root of the equation z*—-2z°+14z°+az+b=0, where a and b are real, is
z =1+ 2i. Find the values of a and b and the other roots. [5]

Deduce the roots of the equation z* + 2iz® —14z° —18iz +45=0. [2]

Without the use of a calculator, solve the inequality

X > 9 . [3]
X
o9
Hence find I X ——|dx in terms of n, where O0<n<3. [4]
n X
Describe the behaviour of the value of the integral as n —0. [1]

Relative to the origin O, the points Aand B have position vectors a and b given by

a=pi+(p-1j+2k and b=i—-2j+2k where p>0. The point Q is such that OAQB

is a parallelogram.

Q) Find the position vector of Q when p=1. [2]

(i)  The vector ¢ is a unit vector in the direction of OB. Give the geometrical
meaning of (a-c)c. [1]

(iii)  Find the range of values of p if |a| < |b|. [3]

(iv)  When p=2, determine whether a+b and a—b are perpendicular.
Hence determine the geometrical meaning of |axb]. [3]

(For this question, leave all your answers in terms of m.)

2
It is given that y:(cos‘1 x)z. Show that (1—x2)(3—yj =4y. [2]
X
By further differentiation of this result, find the Maclaurin’s series for y up to and
including the term in x>. [4]
Deduce

Q) the equation of the tangent to the curve y = (cos‘1 x)2 at the point where x =0,
[1]

2cos ' x .
by expressing

x? —

1-x* as («/1—7)2 [2]

(i) the first two non-zero terms in the series expansion of




In order to humidify an air-conditioned bedroom, Victoria decides to place a glass of
water in her bedroom. On the first day, she prepares a glass filled with 80 cm® of water. It
is reckoned that 20% of the water in the glass will be lost at the end of each day due to
evaporation. As a result, Victoria decides to pour in an additional 40 cm® of water into the
glass at the beginning of each day, starting from the second day.

(i)
(i)

(iii)

(iv)

Find the volume of water in the glass at the end of the second day. [1]

Show that the volume of water in the glass at the end of the nth day is
(160 —120(0.8)" ) cm®. [4]

Suppose that the maximum capacity of the glass Victoria used is 180 cm®. Find
the earliest possible day such that the addition of 40 cm® of water leads to the first
case of overflowing of the glass. [3]

Find the minimum capacity of the glass Victoria should use so that overflowing
will not happen. [2]

The function f is defined by

()
(i)
(iii)

f:x—x*+2x-3, x<a.
Explain why f ™ does not exist when a=1. [1]

State the largest value of a such that f * exists. Find f *, stating its domain.  [3]

Find the exact solution of the equation f(x) = f }(x), using the value of a found in
part (ii). [2]

The function g has domain (0, 3) and its graph passes through the point with coordinates
(1.2, 1). The graph of g is given below.

y
AN
2
(1.2,1)
o > X
0 3
For the rest of the question, take a=1.
(iv)  Give areason why fg does not exist, where f is the function given above. [1]
(V) State the largest domain of g such that fg exists. Hence, find the range of fg,

showing clearly your working. [3]



2x2 +13x+ 23

The curve C has equation y =
X+3

Q) Prove, using an algebraic method, that C cannot lie between two values which are
to be determined. [3]

(i) State the equations of the asymptotes of C. [2]

(iii)  Draw a sketch of C, showing clearly any axial intercepts, asymptotes and
stationary points. [3]

(iv) By considering a circle with centre at the point (-3, 1), find the range of values of

2x% +12x+ 20

2
k such that the equation (x + 3)* +( J =k? has a positive root. [3]

+3
The parametric equations of a curve are
X =sect, y =tant
where 0<t<Z.
2
. . dy .
(1) Find ax in terms of t. [2]
X

(i) Show that the equation of the tangent to the curve at the point P(sec&, tan H), §
of the form y = mx —cot @ where m consists of a single trigonometric term.  [3]

(ili)  The tangent at the point P intersects the x-axis and the y-axis at the points A and

B respectively. Given that 8 = g , find the exact area of triangle AOB. [3]

(iv)  Find a cartesian equation of the locus of the mid-point of AB as & varies. [3]
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(@)

(b)

Q) Express v as a single fraction. [1]
r«2 r+1

. N 1 . p
i Hence, find ——  —Inr?|in the form =—2Ink where p,
(i Z[r2+3r+2 } q P.q

r=1
and k are integers. [4]

Use the method of mathematical induction to prove that
> =1n2(n+1)2 : [4]
_1 4

n+3
Hence, find > (r-4)*. [3]

r=6

The equations of three planes p,, p, and p, are

2y—-2=0,
PX+27=2,
X+Ay—-27=pu

respectively, where 3,4 and u are constants.

Relative to the origin O, the points Aand B have position vectors given by 4k and 3j
respectively.

(i)

(i)

(iii)

(iv)

Find the acute angle between p, and the z-axis. Hence or otherwise, find the exact
distance from the point A to p,. [4]

A plane p, is parallel to the plane p, such that the distance of p, from the point
B is twice that of the distance of p, from the point B. Find the two possible
vector equations of p,, in scalar product form. [3]

Verify that the point with coordinates (0, 1, 2) lies on the planes p, and p,. The
planes p, and p, intersect in a line |. Find the equation of the line | in terms of 4.

[3]

Given that f =2 and the three planes p,, p, and p, have no point in common,
what can be said about the values of 4 and x? [3]
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