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Sketch on'a single diagram the graphs of y w|3x+2| and y = ~x+1. Hence or

- otherwise, find the set of valugs of x which satisfy [3x+2] < -x+1.

The cubic polynomial f(x) is g_ive,l_i'by f(x}=2x° +6x% + kx +12, where k is a constant.

The function f(x) leaves a remainder of 6 when divided by x +2.
Find

(a) the value ofk,

®) fﬁerkbll‘lﬁﬁﬂs of the equation f(x) =9, given that it has only vue real root,

(@}  Describe the transformations needed to transform the graph of y =sin x onto
the graph of y = 6sin(2x) - 7.

x4

(b} A curve has equation y- —T"

Find the equation of the normal to the curve at P(2; 0) in the form
ax +by + ¢ =0, where g, b and ¢ arc integers.

Attime t = 0, the area of a circular pond is 36w cm®, The radius of the pond is increasing

at a constant rate of 1.1 em s,
Find the rate at which the area is increasifig at the instant when:
(8) theareais 144 cm?,

(b) =10 sec.

9 o - T " 3 .‘. - it Q
{a)  Express the function e (x+3) in partial fractions.

(b}  Hence evaluate the integral r —-—-———dx ledving your answer in exact form.

The points O, P, Q and R form a parallelogram, where O is the origin, The position
vectors of P and R are p=1i+Aj+k and r = 4i +2k respectively; where A'is a positive
constant. The angle OPR is a right angle,

Find

(8)  the valuc of A,

()  theposition vector of Q,

(¢)  the exact area of the parallelogram OPQR.
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The diagram above shows a circle of radius » cm and centre O. The shaded region is
bounded by the chord AC, the diameter AB and the arc BC, and the angle BAC =0
radians. »

(a)  Find an exact expression in terms of » and 8 for the perimeter of the shaded
region.

(b) Giventhat 6 = —é—.ﬂ:, calculate the exact area of the shaded region in terms of r,

The function h{x)=2x* -6x+11, xER.
Express
(@)  h(x) in the-form a(x +b)’ + ¢ where g, b and ¢ are constants.

(b)  Write down the range of h.
(¢)  Explain why % does not have an inverse.
(d) Given that A(x) is defined for x € A, where AC|R, find
(i) the largest element of A for which h(x) has an inverse,

(i)  h"'(x) for this set of elements of A.
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9 Itis given that f(x) = ——— +V9+x.

@
(b)

10 (a)

(b)

3
g

{1+x)

Expand -f(x) up to and including the term in x* simplifying coefficients.

State the values of x for which the expansion is valid.
The complex number # is such that (=4 + 3i)u =5 - 3i.
Find

@) the modulus of u,

(ii) theargumentofu.

Given that the complex number wis 21,

Find inthe form a+ ib
u

(i) I
w.

(ii) W,
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The diagram shows the regions R; and R; enclosed by the curve y=1+sin2x,

the line x = i—:z and the axes,

The line y = 1 divides the two regions.

(8)  Use the trapezium rule with 4 equal intervals, to find an approximate total area

of Ry + Ry, correct to 3 decimal places, 31
(b) = Findin terms of x, the volume of the solid of revolution obtained when R, is,

rotated through 2 radians about the x-axis. [6]

12 (a)  Sketch, on the samc axes, the graphs of y =2x and y =tan x, where .
3
0 =, 2
sxs7 [2]

(b)  Show that the smallest positive root of 2x - tan x =0, lies between x =1 and

x=15. _ - 14
(¢)  Starting with x, = I use Newton-Raphson method to find the smallest positive

root of 2x —tanx =0, giving your answer correct to 3 decimal places. [4]
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Show that the equation 3sin x +5cosxcotx —4 =0 may be written in the
form asin® x + bsin x +¢ =0, where g, b and ¢ are constants. 2]

Hence or otherwise solve the equation 3sinx + 5cosxcot x — 4 =0, where
0 < x = 360°. [4]

] EprES;‘, 5cosx +6sinx in the form Reos(x - a), where R>0 and.
0<a<90°

Hence solve the equation Scosx +6sinx =4 for 0=x< 360°.

(i) State the maximum and minimurn values.of Scosx +6sinx. 7

Find the solution of the differential equation _x?x— =y + yx, given that the
curve passes through the point (2; 4). | (41

A water tank has the shape of a cuboid with base area 4 m” and height 3 m and
is initially empty. Water is poured into the tank at a constant rate of 0.03 o’
per minute. There is a small hole at the bottom of the tank through which water
jeaks out. The depth of the water in the tank is & metres when water has been
poured in for £ minutes.

()  Inasimple model it is assumed that water leaks out of the tank ata
constant rate of 0.025 m’ per minute.

1. Shiow that the variable h satisfies the differential equatio %}:- - 1%6
2. Hence or otherwise, find the time when the tank starts to overflow.
(i) Inamore refined model, the variable, 7, satisfies the differential
e uatioanOﬁ 2-h
9 dt )
1. Solve the differential equation, expressing b in terms of 1.
2. Hence sketch the graph of k against £. [13]
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