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All questions may be attempted but only marks obtained on the best five solutions will 
count. 

The use of an electronic calculator is permitted in this examination. 

1. Find the stationary points of the function y = x3/3 -t- x2/2 - -  2x + 1 and describe 
their nature. What  is the gradient of the tangent to the graph of this function when 
it cuts the y-axis? Sketch the curve. 

. (a) Define the function sin -1 x, sketch its graph and find its derivative with respect 
to x .  

(b) Find f s i n - i x  dx. 

(c) Find f log x dx. 

3. Find the following: 

f (a) x 4 + 42 dx, 

(b) f z e  ~ dz ,  

(c) f x 2 cos x d~, 

. (a) Using the formula for calculating a solid of revolution, find the volume of a 
sphere of radius r. 

(b) Show that the improper integral f0 c° sin x e -~ dx is convergent and find its 
value. 
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. Let u = (1 ,2 ,3) ,  v = (2, 3, - 4 ) .  

(a) F ind  u . v  ( the scalar product) .  

(b) F ind  u × v ( the vector  product) .  

(c) If 0 is t he  angle between u and v, find cos 0. 

. (a) Use the  Trapez ium rule wi th  5 divisions to find an approximate  value for the  

integral  f ~  x 2 dx .  Find the  t rue  value of the  integral and hencG find the  error 
of the  approx imate  answer. 

(b) Suppose  a cubical box of side x is measured  to an accuracy of r%, where r is 
a small  number .  W h a t  percentage  error would you expect  when you calculate 
its vo lume?  

7. Solve the  following differential equat ions.  

(a) cos 2 z ~  = Q. 

(b) d y  _ e - ~  

d x  y 
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