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Answer ALL questions from Section A. 

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

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

Sect ion  A 

I. (a) F ind  the  sum of the series ~r°°=l 1 
3 r ( r + l )  " 

(b) De te rmine  whe ther  or not  the following series converge.  Jus t i fy  your  answers.  

(i) Er%  r '  75~ 
(ii) Y ~ 2  1 r(KT)~', f o r 0 ~ < p ~ < l a n d l  < p < c ~  

(iii) ~-~°°__ 1 T+I 
r 2 + 2  

(iv) E~__I I 

(c) De te rmine  the  values of x >  0 for which  the  series ~-]~=i r2xr converges.  

2. If a closed rec tangula r  box is to have a fixed volume V, find w h a t  re la t ive  d imens ions  
will make  the  surface area a min imum.  

. (a) Use Gauss-Jordan  or Gaussian e l imina t ion  to find all so lut ions ,  if any, to  t he  
system: 

xl  - 2x2 + 3xs = 11 

4xl  + x2 - x3 = 4 

2xl - x2 + 3x3 = 10 

Use the  e lementary  row operat ions  to  reduce  the  m a t r i x  A to  row echelon form 
and  reduced  row echelon form: 

A =  2 4 3 . 
5 6 - 2  

(c) F ind  the  de te rmina te  of the  ma t r i x  A in par t  (b). 

(b) 
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S e c t i o n  B 

. a) Show t h a t  f~u = fy~ for f ( x , y )  = x 2 + 2x - 3xy  + 7y - y2. 

b) Use differentials  to  approx imate  the  change in 

f ( x ,  y) = x 2 - 3x3y 2 + y2 

if ( z , y )  changes  f rom (1, 1) to  (1.01, 1.03). 

c) F ind  ~-°~ a n d  ~°~ for w = u cos v, u = x 2 + y3 and  v = x3y 2. 

d) If  z = f ( x ,  y) satisfies t he  equat ion  

X2Z 2 + 3xy  2 -- Z 2 + 8yz  + 9 : O, 

f ind 0z and  o~ 

. (a) Eva lua te  t he  following integrals:  

(i) fo 4 Ix - 3]dx 

(ii) f 2xe  - x d x  
x 2 

(iii) f ~ d x  

(iv) f 4x2+54x-1-134 tt-- 
(z--1)(xwa)(z+3) ~J" 

(b) Eva lua te  t he  in tegra l  f =2(13 2)1/2 dx by means  of hyperbolic  subst i tut ion.  

. (a) Show t h a t  f ( x )  = 6x 2 - 24x + 22 satisfies the  hypotheses  of Rolle's Theorem 
on [0, 4] and  find all numbers  c such t h a t  f ' ( c )  = O. 

(b) Dete rmine  whe the r  the  funct ion f satisfies the  hypotheses  of the  Mean Value 
Theorem on  the  ind ica ted  interval  [a, b] and  if so, find all numbers  c in (a, b) 
such t h a t  f ( b )  - f ( a )  = f ' ( c ) ( b - a ) :  

(i) f ( x )  ---- x 3 + 1 on [ -2 ,2] ;  

(ii) f ( x ) =  3 [0,2]; (x-1)2 on 

(iii) f ( x )  = I x -  3] on [0, 4]. 

(c) F ind  the  abso lu te  m a x i m u m  and  m i n i m u m  of 

f ( x )  ---- 5 - 6x 2 - 2x 3 on [ -3 ,  1]. 
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. (a) Differentiate the following funct ions  

(i) f ( x ) =  (~_47)3 

(ii) g(x)= [(1 + 2)-1 + 2] -1 

(b) Assuming tha t  the  equat ion x 4 + 3x2y + 2y 2 = 8 de t e rmines  a func t ion  f such 
tha t  y = f (x ) ,  find y'. 

(c) Find the  t angen t  line to the  g raph  of 4x 3 - 2x2y + 2y 3 - 2 -= 0 at  t he  point  
P ( 2 , - 3 ) .  
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