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I 

Answer  A L L  questions f rom Section A. 

All  questions f rom Section B may be attempted, but only marks  obtained on the best t w o  
solutions f rom Section B will count. 

The use of  an electronic calculator is n o t  permit ted in this examination.  

Section A 

. (a) Maximize f ( x ,  y) = 2xl/4y 3/4, sub jec t  to the  c o n s t r a i n t  10x + 7y = 6. 

(b) Minimize f ( x l , x s , x a ,  x4,xs)  = x~2 + x 22 + x~ + x~ + xSs, sub jec t  to  t h e  cons t r a i n t s  

xl  + x2 + 3x3 = 5 and  x2 + x4 + x5 = 3. 

. (a) Solve t he  differential  equat ion  

dy _ 4xSy ' 
dx  

subjec t  to  the  initial  condi t ion  y = 2 at  x = 0. 

(b) Solve t he  differential  equat ion  

dy  y x2 
dx  + - = e x  ' 

sub jec t  to  the  initial  condi t ion y = 0 at  x = 1. 

3. (a) F ind  the  general  solut ion of the  following s y s t e m  of l inear  equa t ions :  

xl  + xs + x3 + x4 + xb- = 1 

x l - x s + x 3 - x 4 + x ~  = 3 

X 1 ~ X 2 - -  X 3 - -  X 4 - -  X 5 ~ 3. 

(b) (i) For which values of A is the  m a t r i x  A inver t ib le?  

A = [ A 1 1 ]  
1 1 1 . 
0 0 1  

(ii) F ind  the  inverse of A when A = 2. 
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Sect ion B 

. (a) Solve the  difference equa t ion  

xn+2 - 5xn+l + 6x~ = 4 n+l, 

subject  to  the  initial condi t ions  x0 = xl = 0. 

(b) Solve the  difference equat ion  

x~+2 - 3x~+1 + 2xn = 10, 

subject  to  the  initial condi t ions  x0 = xl = 0. 

. (a) Give the  solut ion of the  differential equat ion 

d2y 
7d~  + 12y = e ax, dx  2 

cor responding  to  the  init ial  condit ions y = 1 at x = 0 and dy ~ = 0 a t x = 0 .  

(b) Give the  general  solution of the  differential equat ion 

d2y 
d x  2 + y = 3x cos 2x. 

. (a) Evaluate  the  integral  

fRx3y dA, 
where R is the  region of the  plane satisfying x />  0 and x ~< y ~< v ~ .  

(b) By changing  to polar coordinates  or otherwise evaluate the  integral 

foS/V~ f 2x'/~L--Y2(x2 + y2)e_(X~+~)~ dxdy. 
, . ,y 

7. Evaluate  t h e  following integrals  expressing your answers in terms of the  g a m m a  
function. (Any ident i ty  you use relat ing the  be ta  and g a m m a  functions should be 
clearly s ta ted . )  

(a) n dx, (b) sin n xdx, (c) v/1 _ x 4 
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