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y = (arsinh 2x)?
dy

. I .. .
Find the exact value of I at x=3, giving your answer in the form alnb,

where ¢ and b are real numbers.

(6
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Question 1 continued

(Total 5 marks)
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2 2
2. The ellipse E has equation x—2+% =1, where a > 2\2.
a

The eccentricity of E is L .

V2

(a) Calculate the value of a.

The ellipse E cuts the y-axis at the points D and D". The foci of E are S and S

(b) Calculate the area of the quadrilateral SDS'D".

2
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Question 2 continued

(Total 5 marks)
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I = Ll(l—x)" cosh xdx, n>0.

(a) Provethat, forn>2, I =n(n—1)1

(b) Find an exact expression for /,, giving your answer in terms of e.

2

—n.

(C))

(C))
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Question 3 continued

(Total 9 marks)
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f (x) = 15sinh x — 17 cosh x + 6x
The curve with equation y = f (x) has a stationary point P.

(a) Find the exact x-coordinate of P, giving your answer in terms of In 2.

()

(b) Determine the nature of the stationary point.
(&)
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Question 4 continued

(Total 9 marks)
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5. A curve has parametric equations
x=28, y=3~, 0<t< 1.
The curve is rotated through 27 radians about the x-axis.
. 24rx
Prove that the area of the curved surface generated is —(\/ 2+ 1) .
> ©
12
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Question 5 continued

(Total 9 marks)
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6. Using the substitution u = cosh 6, find the value of
In4
‘ coshf+1 _d6
sinh &(cosh & 1)
In2
giving your answer as an exact fraction.
10)
16
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Question 6 continued
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Question 6 continued

(Total 10 marks)
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7. The curve C has cartesian equation
y=In(sinx), 0<x<m.
The intrinsic equation of C is s = f (y), where s increases as y decreases.
(a) Show that w = 7
2 3)
The point with intrinsic coordinates (0, %) lies on C.
(b) Show that s = In [ — 21 ).
secy + tan 74 (6)
(¢c) Find the radius of curvature of C at the point where y = %
3)
J
20
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Question 7 continued
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Question 7 continued

(Total 12 marks)
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8. The parabola C has equation y? = 4ax, where a is a positive constant. The point P on C has
coordinates (ap?, 2ap).
(a) Show that an equation of the normal to C at P is y + px = 2ap + ap’.
“)
The normal to C at P meets the curve again at Q.
. . 2+ p’
(b) Show that the y-coordinate of Q is —2a .
P )
(c) Show that, as p varies, the least distance from P to Q is 633a.
Q)
24
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Question 8 continued

(Total 16 marks)
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