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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Determine the exact values of x for which
cosh2x —7sinhx =5

giving your answers as natural logarithms.

(7)
(Total for Question 1 is 7 marks)

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Determine

el
1 . .
dx, giving your answer as a multiple of z

(a) .72x2 +4X+13 (5)

4 1

(b)
Joax® —12x + 34

dx, giving your answer in the form p ln(q + 2 ),

where p, g and r are rational numbers.

(7)
(Total for Question 2 is 12 marks)

. The hyperbola H has equation

2 2

X Y

16 4

The line / is a tangent to H at the point P(4 cosha, 2sinha), where a is a constant, o # 0
(a) Using calculus, show that an equation for / is

2ysinha —xcosha +4=0

“4)
The line / cuts the y-axis at the point 4.
(b) Find the coordinates of 4 in terms of o

(2)
The point B has coordinates (0, 10sinha) and the point S is the focus of H for
which x > 0
(c) Show that the line segment A4S is perpendicular to the line segment BS.

3)

(Total for Question 3 is 11 marks)
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4., I = J.sec”xdx n=0

(a) Prove that forn > 2

(n—1)I,=tanx sec’ “x + (n—-2)1,.,

(6)
(b) Hence, showing each step of your working, find the exact value of
.[ *sectx dx
0
(Solutions relying entirely on calculator technology are not acceptable.)
“4)

(Total for Question 4 is 10 marks)

5.
4 -5 0
M= £k 2 0
-3 5 k

where k is a real constant, £k = 0, k # —%

(a) Find, in terms of £, the inverse of the matrix M.

)
A transformation 7: R’ — R’ is represented by the matrix
4 -5 0
-1 2 0
-3 =5 -1
The transformation 7" maps the plane /7, onto the plane /7,
Given that the plane /7, has equation 2x — z = 4
(b) find a Cartesian equation of the plane 77,
(6)

(Total for Question 5 is 11 marks)
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6. The curve C has parametric equations

x=cosh¢+¢ y=cosht—t 0<t<In3

2 2
[%j +(d_yj = 2cosh’¢
ds ds

(a) Show that

&)
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 = 2n\/§j (coshzt - tcosht)dt
0
2
(c) Hence find the value of S, giving your answer in the form
™Z (44 bIn3)
9
where a and b are constants to be determined.
(Solutions relying entirely on calculator technology are not acceptable.)
(7)

(Total for Question 6 is 12 marks)

7. With respect to a fixed origin O, the points A(-1, 5, 1), B(1, 0, 3), C(2, -1, 2) and
D(3, 6, 1) are the vertices of a tetrahedron.

(a) Find the volume of the tetrahedron ABCD.

“4)
The plane /7 contains the points 4, B, and C.
(b) Find a Cartesian equation of /1.

“4)
The point 7 lies on the plane /1.
The line DT is perpendicular to /7.
(c) Find the exact coordinates of the point 7.

“4)

(Total for Question 7 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS
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Question 3 continued
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