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Reminder: Sufficient working must be shown to demonstrate the mathematical method employed.

1. (@) Express the three cube roots of 5+10i in the form re' where 0 < 0<2x. [6]
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(b) The three cube roots of 5+10i are plotted in an Argand diagram. The points are joined
by straight lines to form a triangle. Find the area of this triangle, giving your answer
correct to two significant figures. [5]
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2. The function f'is defined by f(x)= cosh(%).

a) State the Maclaurin series expansion for cosh X up to and including the term in x*.
2

[2]

Another function g is defined by g(x) = x* —2. The diagram below shows parts of the graphs
of y=f(x) and y=g(x).

L

y= cosh(%)

y:x2—2
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(b) The two graphs intersect at the point A, as shown in the diagram. Use your answer from
part (a) to find an approximation for the x-coordinate of A, giving your answer correct to
two decimal places. [5]
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(c) Using your answer to part (b), find an approximation for the area of the shaded region
enclosed by the two graphs, the x-axis and the y-axis. [6]
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3.

Given the differential equation

cosx%+ ysinx = 4cos’xsinx + 5
and y = 3\/5 when x = T find an equation for y in terms of x. [9]
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4. (a) Given thatz" +Ln =2cosnf, where z=cos@+isin @, express 16cos*é in the form
z

acos46+bcos20+c, where a, b, ¢ are integers whose values are to be determined. [5]
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The diagram below shows a sketch of the curve C with polar equation

r=3—-4cos’6, where %g 6< 5?”

Initial line

(b) Calculate the area of the region enclosed by the curve C. [8]
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(c) Find the exact polar coordinates of the points on C at which the tangent is perpendicular
to the initial line. [8]
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5.

Find each of the following integrals.
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cosh*x —9cosh?x

(b) I sinh 2x i [6]
J
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6. The matrix M is defined by

12 30 8
M=|18 25 20|
19 50 16

(@) Given that detM =-1040, give a geometrical interpretation of the solution to the
following equation. 2]

12 30 8 \(x 2668
18 25 20| y | =|3402
19 50 16 )\z 4581

(b) Three hotels A, B, C each have different types of room available to book: single, double
and family rooms. For each type of room, the price per night is the same in each of the
three hotels.

The table below gives, for each hotel, details of the number of each type of room and
the total revenue per night when the hotel is full.

Types of room
Hotel Single Double Family Total revenue
A 12 30 8 £2,668
B 18 25 20 £3,402
C 19 50 16 £4,581
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Find the price per night of each type of room. [6]
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7. (@) Acurve Cis defined by the equation y -1 for -3 <x <1.
V16 —6x—x*
(i) Find the mean value of y = 1 between x=-3 and x=1. [4]

V16 —6x —x?
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(i) The region R is bounded by the curve C, the x-axis and the lines x=-3 and x=1.
Find the volume of the solid generated when R is rotated through four right-angles
about the x-axis. [5]
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(b) Evaluate the improper integral

) -2x
J. % dX1
1 4e™"" =5
giving your answer correct to three decimal places. [3]
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8. (a) Bywriting y=sinh™(4x+3) as sinhy =4x+3, show that dy _ 4 5]

v fl6x2 +24x+10
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(b) Show that the graph of e~ *y =sinh2x has only one stationary point. [6]
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9.

Find the general solution of the equation

sin 66 + 2cos’0 =3c0s20 —sin26 + 1.
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10. The following simultaneous equations are to be solved.

dx _ 3t
i =4x+2y+6e
%:6x+8y+1563’
2
(@) Show that % - 12% +20x=0. [5]
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2
(b) Given that % =9 and i—f =10 when ¢ =0, find the particular solution for x in terms
t
of 7. 71

END OF PAPER
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