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All questions may be attempted but only marks obtained on the best s e v e n  solutions will 
count. 
The use of an electronic calculator is permitted in this examination. 

1. (a) Find d~ for 

(i) y =  ln ( C ° s h x )  

( i i )  x 3 + y2 + x s i n y  = ~. 

(b) If y = x 2 sin 2x, find d_~ i.e. the eleventh derivative of y with r e spec t  to x. dx  11 

(c) If x = a(cos t + t sin t) and y = a(sin t - t cos t), where a is a cons tan t ,  show 

dy 
- -  = tan t. 
dx 

Find also d ~  
dx2 • 

. (a) Let f ( x , y ) =  x lny. Find ~ and Oy" 

(b) Verify that  
X 

/ ( x ,  y) = x y  + - ,  
Y 

satisfies the equat ion  
02/ 02/ 

Y ~  + 2X OxOy ---- 2 X .  

(c) Let y sinh -1 x. Use ~ = (d~-i  dy ~ j  to find Use integration by pa r t s  to find -~- ~-~. 

sinh 1 x. 
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3. Find the following integrals 

(b) 

(c) 

(d) 

/ 

cot 2xdx, 

1 
dx, 

~ - x  2 + 4x 

3 - 3~xdX ' 
2x 2 + 

fo " sin x cos 2 xdx .  

4. (a) Solve 

(b) Solve 

dy 
d-x = y s i n x  + 2xe -c°s~, y(0) = 1. 

(x 2 - 1 ) ~ x x  = 2xy + 2x" 

. (a) Find the modulus and argument of - 1  - i v Y .  Hence find ( - 1  - i x / %  l° in a+ib  
form. Find also the square roots of - 1  - i v ~  in a + ib form. 

(b) Use complex numbers to find 

/ e -~ sin 3xdx. 

. (a) Define the dot and the cross product  between two vectors a and b. 

(b) Two unit  vectors ~ and a are perpendicular. Find (~. x d) x ~. 

(c) The three points (1, -2,1),  (0, 2, 1) and ( -1 ,  1, 2) form the vertices of a 
triangle. Use vector methods to find the angle between the two sides of the 
triangle which meet at (0, 2, 1). Find, also, using vector methods, the area of 
the triangle. 
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. (a) Find the  general  solution of the  differential equat ion 

y" + y' + 2y = 3x 2 + cos x. 

(b) Solve the  following initial-value problem 

y"+3y'+2y=e z, y ( O ) = l ,  y ' ( O ) = O .  

. (a) Write down the  first three non-zero terms in the MacLaur in  series of the  fol- 
lowing funct ions 

( i )  y ( x )  = cos(z2); 

(ii) y (x) = (1 + 2 x )  -1 /2  . 

(b) Find the following limits: 

x sin x - x 2 
(i) l im 

x--~0 X 4 ' 

(ii) lim (2n + 3n2) a 
n~oo ( n + l ) 6  

. (a) Determine whether  the following series are convergent or divergent ,  just ifying 
your answer. 

(i) E nil2 +nil4 + 1' 
r~=O 

(ii) ~ (n- 1) 2 
ng+7  71 

n = O  

(b) Use Newton's  method to find an approximate solution of the  equat ion 4 In x ---- x 
to three decimal places s tar t ing  f rom x = 1. 

10. (a) Define the  Poisson probabili ty distr ibution with mean #. 

(b) Write down the  binomial dis tr ibut ion for x successes in n independent  trials 
each with probabili ty p of success. 

(c) On average, 0.15% of the nails manufactured at a factory are known to be 
defective. If a random sample of 400 nails is inspected,  wha t  is the  probabil i ty 
of there being no more than  3 defective nails? 
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