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1. Find the exact values of x for which
cosh2x — 7sinh x =5
giving your answers as natural logarithms.
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Question 1 continued
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2. The hyperbola H has equation
2 2

5 r

a b

where a and b are positive constants.

The hyperbola H has eccentricity @ and passes through the point (12, 5).
Find

(a) the value of a and the value of b,

(b) the coordinates of the foci of H.
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Question 2 continued
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Question 2 continued
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M=|1 4 k|, wherekis a constant.
1 0 -

3
7
Given that | 19 | is an eigenvector of the matrix M,
1

7
(a) find the eigenvalue of M corresponding to [19J ,
1

(b) show that £k = -7

(c) find the other two eigenvalues of the matrix M.

p

The image of the vector [q ] under the transformation represented by M is [

7

(d) Find the values of the constants p, ¢ and 7.
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(a) Show that, forn > 2

I = Jcosh"x dx, n>0

nl =sinhxcosh” 'x+(n—1)I

(b) Hence find the exact value of

In2 5
_[0 cosh’x dx

(6)
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Question 4 continued
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5. The ellipse E h tion —+-—=1
e ellipse & has equation -2 + <5
The line L has equation y = mx + ¢, where m and ¢ are constants.
Given that L is a tangent to £,
(a) show that
2 -25m*=9
C))
(b) find the equations of the tangents to £ which pass through the point (3, 4).
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-3 0 1 X
Figure 1

Figure 1 shows the curve C with parametric equations
x=2cosf — cos26, y=2sinf — sin26, 0<0<nr

(a) Show that

(5 -(5) -

The curve C is rotated through 27 radians about the x-axis.

S))

(b) Find the area of the surface generated, giving your answer in the form iz, where £ is
a rational number.
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7.

The plane 77, contains the point (3, 3,-2) and the line al 2_ ! = =
(a) Show that a cartesian equation of the plane /7, is
3x—10y —4z=-13
The plane /7, is parallel to the plane /7,
The point (a, 1, 1), where a is a constant, lies in /7,
Given that the shortest distance between the planes /7, and 17, is ﬁ

(b) find the possible values of a.
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8.

3 .
(a) Show that, under the substitution x = 7 sinh u,

2
I Y dx= kj(cosh 2u —1) du
V16x? +9

where k is a constant to be determined.

()
(b) Hence show that
1 2
04x dx=p+¢gln3
o V16x2 +9
where p and ¢ are rational numbers to be found.
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Question 8 continued
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Question 8 continued

(Total 11 marks)
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