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1. Evaluate                          dx, giving your answer as an exact logarithm.

(5)
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Question 1 continued 
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2. The ellipse D has equation                    and the ellipse E has equation                   .

  (a) Sketch D and E on the same diagram, showing the coordinates of the points where 
each curve crosses the axes.

(3)

 The point S is a focus of D and the point T is a focus of E.

  (b) Find the length of ST.
(5)

x y2 2

25 9
1+ = x y2 2

4 9
1+ =
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Question 2 continued 
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3. The curve C has equation

  Find the length of C from x = 0.5 to x = 2, giving your answer in the form a + b 1n 2, where 
a and b are rational numbers.

(7)
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Question 3 continued 
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4. (a) Starting from the definitions of cosh and sinh in terms of exponentials, prove that

cosh(A – B) = cosh A cosh B – sinh A sinh B .
 (3)

  (b) Hence, or otherwise, given that cosh(x – 1) = sinh x, show that

(4)
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Question 4 continued 
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5. The curve C has parametric equations

  x = t – sin 2t,
  y = cos 2t,

 (a) Find, in terms of cos 2t only, an expression for the radius of curvature of C.
(6)

 (b) Write down the least value of y and hence find the radius of curvature of C at the point 
where y has this least value.

(2)
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Question 5 continued 
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6. Given that

  (a) show that
(6)

  
 (b) Hence find the exact value of                                   

(6)
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Question 6 continued 
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Question 6 continued 
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Question 6 continued 
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7.

 

 

Figure 1

 Figure 1 shows part of the curve C with equation

 (a) Find the gradient of C at the point where x = 4.
(3)

 The region R, shown shaded in Figure 1, is bounded by C, the x-axis and the line x = 4.

 (b) Using the substitution x = sinh2 θ, or otherwise, show that the area of R is

        where k is a constant to be found.
(10)

  __________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

 .0  

y

O

C

4 x

R

k1 5n 2+ 5 − ,

y x x= arsinh ,



Leave 
blank

17

Turn over*N26112A01724*

Question 7 continued 
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Question 7 continued 
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Question 7 continued 
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8. The points P(ap2, 2ap) and Q(aq2, 2aq), p = q, lie on the parabola C with equation 
y2 = 4ax, where a is a constant.

  (a) Show that an equation for the chord PQ is

(p + q) y = 2(x + apq) .
(3)

  The normals to C at P and Q meet at the point R.

 (b) Show that the coordinates of R are

(a(p2 + q2 + pq + 2), – apq(p + q)) .
(7)

  Given that the points P and Q vary such that PQ always passes through the point (5a, 0),

 (c) find, in the form y2 = f(x), an equation for the locus of R.
(5)
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Question 8 continued 
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Question 8 continued 
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Question 8 continued 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________



Leave 
blank

24

*N26112A02424*

Question 8 continued 
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