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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 n o t  permitted in this examination. 

i. Evaluate the following limits (without using L'H6pital's Rule): 

a) limx_.~ x+3 
x + 2  

b) lim~_~0 .~-4~-v~ 
x 

e) lim~_~0-l+cos~ 
2x2 

d) cosx-secx lim:~__,0 .- . 
Sin X 

. a) Differentiate from first principles v ~ -  x 2. 

b) Differentiate 

i) lncos ~, 

ii) e 5~, 
iii) 2: 2c ° s  3x 

c) Find the n- th  derivative of 1 ,/7-+2" 

3. Find 

a) 

b) 
0) 

d) 
e) 

the following integrals: 

f x sin xdx, 
x l I  

f ~-s-:7_i dx, 

f 
fo/2 1+~1os~ 2dx, ( ) 
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4. D e t e r m i n e  w h e t h e r  or no t  t he  fol lowing series conve rge  or diverge, clearly s t a t ing  

any  tests  used .  

a) oo 1 
E n = l  2n(n+l) 

b)  oz n! 
E n = l  3 -'~ 

ln(n+l) 
d) oo 7rn E n = l  COS --~-~ 

e) n l / 3  • 

. a) F ind  t h e  real and i m a g i n a r y  pa r t s  of t he  c o m p l e x  number s :  

i) 2+a~ 1+i ' 
ii) ( 1 + i )  2i. 

b) Solve t h e  equat ions:  

i) z a + l = i v ~ ,  
ii) ( z + l )  3 + ( z -  1) 3 = 0 .  

. a) Show t h a t  fxy = fyx for f ( x ,  y )  : x 3 - 2x 2 - x y  + y3.  

b) Use different ials  to  a p p r o x i m a t e  t h e  change  in 

f ( x , y )  = x 2 - 2 x 2 y  3 + 5 x -  2 y  2 + 5 

if ( x , y )  changes  f r o m  (1,2)  to  (0.98,2.03) .  

Ow ow for w u 2 z 4 c) F ind  ~ and  N = cos v~ u = - -  2 y  4 a n d  v = x y  3. 

d) If z = f ( x ,  y)  satisfies t he  e q u a t i o n  

x 2 z  a + x y  a - z a + 4 y z  - 6 = O, 

Oz a n d  0z find ~xx o-~' 
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7. a) Find the absolute maximum and minimum of 

f(x) = ~ - 5 ~  ~ + 2 o ~  [o ,2] .  

b) Find the critical numbers of the following functions and determine the local 
minima and local maxima. 

i) f ( x )  = 1 - I x l  1/3, 
ii) f ( x ) =  2~-3 

~2 --2 " 

c) For each of the following functions g determine whether it satisfies the hy- 
potheses of the Mean Value Theorem on the indicated interval [a, b]. If so, find 
all numbers c in (a,b) such tha t  g(b) - g(a) = g ' (c ) (b-a) .  

i) g ( x ) = x + 2 -  on [1,2], 
x 

ii) g ( x ) =  ~ on [ -1 ,1] .  
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