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1. The line 8x =  is a directrix of the ellipse with equation

              

 and the point (2, 0) is the corresponding focus.

 Find the value of a and the value of b.
(5)
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2. Use calculus to find the exact value of
 

1

2
2

1
d

4 13
x .

x x− + +∫ (5)
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3. (a) Starting from the definitions of sinh x  and cosh x  in terms of exponentials, prove 
that

2cosh 2 1 2sinhx x= +
(3)

 (b) Solve the equation
cosh 2 3sinh 15,x x− =

  giving your answers as exact logarithms.
(5)
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4. I
0

a

n ∫ (a – x)n cos x dx,     a > 0,   n  0

 (a) Show that, for 2n ,
            In = nan – 1 – n(n – 1)In

 
–
 
2 

(5)

 (b) Hence evaluate 

π

π
−

−

2

22

x
0  

cos x dx.
(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

PhysicsAndMathsTutor.com June 2010



Leave 
blank

9

*N35389RA0928* Turn over

Question 4 continued
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5. Given that y x= ( )arcosh 3
2 ,  where 3 1x > , show that

 (a) (9x2 – 1) 
2

d
36

d

y
y

x

⎛ ⎞
=⎜ ⎟

⎝ ⎠
,

(5)

 (b) (9x2 – 1) 
2

2

d d
9 18

d d

y y
x

x x
+ = .

(4)
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Question 5 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

PhysicsAndMathsTutor.com June 2010



Leave 
blank

16

*N35389RA01628*

6.  
1 0 3

0 2 1

0 1k

⎛ ⎞
⎜ ⎟= −⎜ ⎟
⎜ ⎟⎝ ⎠

M , where k is a constant.

 Given that 
6

1

6

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟⎝ ⎠

 is an eigenvector of M,

 (a) find the eigenvalue of M corresponding to 
6

1

6

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟⎝ ⎠

,
(2)

 (b) show that 3k = ,
(2)

 (c) show that M has exactly two eigenvalues. 
(4)

 A transformation 3 3:T →  is represented by M. 

 The transformation T  maps the line 1l , with cartesian equations 2 1

1 3 4

x y z− += =
−

 , onto 
the line 2l . 

 (d) Taking 3k = , find cartesian equations of 2l .
(5)
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Question 6 continued
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7. The plane Π has vector equation

r = 3i + k + λ (–4i + j) + μ (6i – 2j + k)

 (a) Find an equation of Π in the form r.n p= , where n is a vector perpendicular to Π and 
p is a constant.

(5)

 The point P has coordinates (6, 13, 5). The line l passes through P and is perpendicular to 
Π. The line l intersects Π at the point N.

 (b) Show that the coordinates of N are (3, 1, –1).
(4)

 The point R lies on Π and has coordinates (1, 0, 2). 

 (c) Find the perpendicular distance from N to the line PR. Give your answer to 
3 significant figures.

(5)
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Question 7 continued
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    8. The hyperbola H has equation 
2 2

1
16 4

x y− = .
 

 The line 1l  is the tangent to H at the point P (4 sec t, 2 tan t).

 (a) Use calculus to show that an equation of 1l  is 

     2 sin 4cosy t x t= −
(5)

 The line 2l  passes through the origin and is perpendicular to 1l . 

 The lines 1l  and 2l  intersect at the point Q.

 (b) Show that, as t varies, an equation of the locus of Q is

x y x y2 2 2 2 216 4+( ) = −
(8)
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Question 8 continued
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