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Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical
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Instructions

® Use black ink or ball-point pen.

® If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

@ Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You should show sufficient working to make your methods clear. Answers
without working may not gain full credit.

® |nexact answers should be given to three significant figures unless otherwise
stated.

Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 8 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice
® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.
® |f you change your mind about an answer, cross it out and put your new answer
and any working underneath.
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1. (a) Use the definition of sinh x in terms of exponentials to show that

sinh3x = 4sinh®x + 3 sinhx

()]

(b) Hence determine the exact coordinates of the points of intersection of the curve with
equation y = sinh 3x and the curve with equation y = 19sinhx, giving your answers as
simplified logarithms where necessary.
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X" + X + (4)
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(i1) dx
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3.
3 4 k
M =1 -2 k| wherekisa constant
1 -5 5
Given that 3 is an eigenvalue of M,
(a) find the value of £.
3)
(b) Hence find the other two eigenvalues of M.
3)
(¢) Find a normalised eigenvector corresponding to the eigenvalue 3
3)
.
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4. I = J.x" cosxdx
(a) Show that, forn > 2
I =x"sinx + nx"" cos x —n(n— DI,
“)
(b) Hence find the functions f(x) and g(x) such that
J.x“ cosxdx = f(x)sinx + g(x)cosx + ¢
where c is an arbitrary constant.
)
g J
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5. The hyperbola A has equation X _ Y _ |
25 4
=)
The line / has equation y = mx + ¢, where m and c are constants. g
(@)
Given that / is a tangent to H, g
=
(a) show that 25m° =4+ ¢° m
) =
4 X
(b) Hence find the equations of the tangents to H that pass through the point (1, 2). %
) >
# <
(¢) Find the coordinates of the point of contact each of these tangents makes with H. =
3)
g J
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6.
I -1 1
A=[1 1 1] a=#l 8
e
1 2 a 3
(a) Find A" in terms of a. =
(C)) =
-
m
I -1 1 >
B=|1 1 1 =
1 2 4 43
&
The straight line /, is mapped onto the straight line /, by the transformation represented by >
the matrix B.
The equation of /, is
(r — (12i + 4j + 6k)) x (-6i + 2j + 3k) = 0 :
(b) Find a vector equation for the line /| O
€) o
GBS
2
i
5
\\\Q
g J
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7. The curve C has parametric equations
x=cosht+t  y=cosht—t 0<t<In3
(a) Show that
2 2
(%J + (d_y) = 2cosh’t
dt dr
3)
The curve C is rotated through 27 radians about the x-axis. The area of the curved surface
generated is given by S.
(b) Show that
In3
S = Znﬁj (coshzt — tcosht)dt
0
(2)
(c) Hence find the value of S, giving your answer in the form
ny2 (a+bln3)
9
where a and b are constants to be determined.
Q)
.
24
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8.

The plane I7, has equation

x—=5y+3z=11
The plane II, has equation

Ix-2y+2z=7
The planes 1, and I, intersect in the line /.

(a) Find a vector equation for /, giving your answer in the form r = a + ib where
a and b are constant vectors and 4 is a scalar parameter.

)
The point P(2, 0, 3) lies on 11,
The line m, which passes through P, is parallel to /.
The point Q(3, 2, 1) lies on 11,
The line n, which passes through O, is also parallel to /.

(b) Find, in exact simplified form, the shortest distance between m and n.

©)
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