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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 not  permitted in this examination. 

1. Find the extremal values of the function x 2 + 2xy subject to the condition 
2x 2 _~_ y2 _ 1. 

2. Solve the following differential equations. Give the solution of (a) satisfying the 
given initial condition, and find the general solution of (b) and (c). 

(a) x y ' + 4 y = x 4 ,  y ( 1 ) = l .  (b) y '+2xy=e2~2 .y  3. (c) x 2 y ' = x y + y  2. 

. (a) Solve the following differential equation satisfying the given initial condition: 
y " -  y ' -  6y = 4e 2z, y(0) = 0, y'(0) = 1. 

(b) Find the general solution of the differential equation y" + 2y' + 2y = 2x. 

. (a) Solve the following difference equation satisfying the given initial condition: 
u n + 2 - u n + , - 1 2 u ~ = 5 - 2  n, u 0 = 0 ,  u l = l .  

(b) Find the general solution of the difference equation u~+2 + 4un+l + 4un = 9n. 

5. Evaluate the following double integrals. 

(a) 

fool i l  ~/'-l + x2 dx dy. 

(b) With R the domain x 2 + y 2 _ < 4 a n d x _ > 0 ,  y > 0 -  

f f x . ~/-~ + y2 dx dy. 
R 
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6. Evaluate the following double integrals. 

(a) 

(b) 

fo °° e -x2/5 dx. 

fO (1 -- X2/3) 3/2 dx. 

7. For what values of a and b does the system of linear equations 

a x + y + 3 z = l  
2x + y + 2z = b 
4x + y + z = 3 

have 

(a) exactly one solution, 

(b) more than one solution, 

(e) no solution? 

Find the complete set of solutions in cases (a) and (b). 

8. Decide whether or not the following matrices have inverses. Find the inverse when- 
ever it exists. 

(a) 
2 1 - 1 )  
0 3 2 
1 4 1 

(b) 

2 4 1 
1 - 1  - 4  
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