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Answer all eight questions.
Show clearly the full development of your answers.
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Answer all eight questions.

Show clearly the full development of your answers.

Answers should be given to three significant figures unless otherwise stated.

1 Find the angle between the vector

8i – j + 3k

 and the normal to the plane

     5x + 2y – 7z = 17 [4]

2 Find

      [4]
     

 ∫ 5 4 4
d
x x
x

2- +

3 Differentiate

     tan –1
3

1
x

x2

-

-
f p  [6]



3 [Turn over9259

4 (a) Find the intersection of the plane

 2x – 6y + 5z = 24

  and the line

     x
4

12-  = y
3

5-
 = 5

z 1+
-

 [4]
     

 (b) Find the volume of the tetrahedron with vertices A (2, 1, 1), B (1, 4, 5), C (0, 2, 3)
  and D (5, 3, 7).  [6]

5 (i)  Using the exponential definitions of sinh x  and cosh x, show that

     tanh–1 x = 2ln 1
1

x
x

-
+1

c m [4]

 (ii) If                                               sinh x – 2 coth y = 1 
                                                         

                                                    and   2 sinh x – 5 coth y = –1

  find x and y, giving your answers in logarithmic form. [6]

6 (i)  Using the exponential definitions of sinh x  and cosh x, prove the identity

     sinh2 x ≡ cosh2 x – 1 [3]

 Let In =  ∫ coshn x dx     n > 0

 (ii) Show that

        In = 
n
1  cosh(n – 1) x sinh x + 1

n
n -  In – 2       n > 2 [8]

 (iii) Find the exact value of 

     
 ln2

0
cosh4 x(1 – sinh x)dx [9]

     

 



492599259

7 The pyramid ABCDE has the irregular quadrilateral ABCD for its base as shown in 
 Fig. 1 below.

     

E

C

B

A

D

Fig. 1

 The line AB is given by {r – (– 6i – 4j – 2k)} × (10i – 2j – k) = 0  
 The line BC is given by  {r – (4i – 6j – 3k)} × (4i + 10j +  5k) = 0    
 The plane CDE is given by 10x + 18y + 19z = 190 
 A, B, C and D lie in the same plane.

 Find a vector equation of the line CD.  [9]

8 Use integration by parts to find the volume obtained by rotating the curve

     y = sin–1 x
   
 through 2radiansabout the  x-axis between the ordinates x = 0 and x = 

2
1   

THIS IS THE END OF THE QUESTION PAPER
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