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1. (a) Using the definitions of hyperbolic functions in terms of exponentials, show that

1 — tanh*x = sech’x
3)

(b) Solve the equation
2sech’x + 3tanhx =3

giving your answer as an exact logarithm.
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2. A curve has equation
y=19 — x? 0<x<3
. . 3¢
(a) Using calculus, show that the length of the curve is >
C)
The curve is rotated through 27 radians about the x-axis.

(b) Using calculus, find the exact area of the surface generated.

(&)
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31 p
M=| 1 1 2| wherep is areal constant
-1 p 2

(a) Find the exact values of p for which M has no inverse.

Given that M does have an inverse,

(b) find M ' in terms of p-

(C))

)
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Question 3 continued
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4.

(1)

(ii)

f(x) =xarccosx -1<x<1

Find the exact value of £'(0.5).
g(x) = arctan(e™)
Show that
g"(x) = ksech(2x) tanh(2x)

where k is a constant to be found.
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Question 4 continued
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(a) Prove that for n > 2

I = |sec’xdx n>0

(n—1)[ =tanxsec’ “x+(n—2)[

(b) Hence, showing each step of your working, find the exact value of

z
4 6

sec’ xdx
0

(6)

(C))
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Question 5 continued
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6.

The line /, has equation
r=i+j+k+A31+3k)
and the line /, has equation
r=2i+sj+ui-2j+k)

where s is a constant and 4 and u are scalar parameters.
Given that /, and /, both lie in a common plane /7,

(a) show that an equation for /7, is 3x +y —z =3

(b) find the value of s.

The plane 7, has equation r.(i +j — 2k) =3

(c) Find an equation for the line of intersection of /7, and /7,

(d) Find the acute angle between 17, and 1, giving your answer in degrees to
3 significant figures.

(C))

(O))

(C))

(C))
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Question 6 continued
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7. Using calculus, find the exact values of

(1)

(©)

©)
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Question 7 continued
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8. The hyperbola H has equation
43’ -y’ =4
(a) Write down the equations of the asymptotes of H.
1)

(b) Find the coordinates of the foci of H.
(2)

The point P(sec 8, 2tan6) lies on H.

(c) Using calculus, show that the equation of the tangent to H at the point P is

ytanf =2xsecd —2
4
The point V(—1, 0) and the point (1, 0) both lie on H.
The point Q(secd, —2tan 0) also lies on H.

Given that P, O, V" and W are distinct points on H and that the lines VP and WQ intersect
at the point S,

(d) show that, as 6 varies, S lies on an ellipse with equation

[}8]

x2+
2

Q
%[

where a and b are integers to be found.
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Question 8 continued
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Question 8 continued

(Total 14 marks)
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