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

1. Differentiate the following with respect  to x: 

(a) cos2(x/2 + 4), 

(b) x2 + 5 
3-Y-:--4' 

(c) x 3 ln(3x 413 + 2x1/2), 
(d) exp(2 tan(2x/~))  , 

(e) sin(sin(sin(x))) .  

2. Find the min imal  possible surface area  of a cyl indr ical  barre l  t ha t  is open at  one 
end and has a capaci ty  of 1000~rm 3. 

3. In the first hour  a cul ture  of E.coli. bac ter ia  grows in n u m b e r  from 2000 to 8000. 
Assuming t ha t  a simple exponential  growth  mode l  applies,  find a formula  for the 
number  of bacter ia  in the cul ture  at t ime  t hours.  W h a t  is the  n u m b e r  after  3 hours? 

4. Draw a graph of the function y = x 2 - 4x and find the  to ta l  a rea  which lies be tween 
the curve y = x 2 - 4x, the x axis and the lines x = - 2  and  x = 3. 
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5. C o m p u t e  the  following integrals: 

(a) 

(b) 

(c) 

(d) 

j~0 1 1 
2v/7-:-~_ x dz, 

~1 °2 X 3 In  x d x ,  

r1 3 
X 

x 2 - 3x  - 4 
dx,  

f ~13 tan x 
dx. 

• J 0 COS 2 x 

6. The  dis tance  D travelled by a moving  object  from t ime t = a to t ime t = b is given 
by 

D = v ( t )d t ,  

where  v( t )  is the  velocity at t ime t. 

Use the  t r apez ium rule to es t imate  the  distance travelled by any object between 
t ime  t = 0 and  t = 6, given the  following values of v( t ) .  

t(secs) 0 1 
v ( t ) ( m e t r e s / s e c )  3 4 

2 3 4 5 6 

3 5 7 8 10 

7. Solve the  following init ial-value problems:  

(a) 

(b) 

_2~ dy 
(1 + x )-~x + 2xy2 = 0, _ y(0) = 2. 

y" + 2~' + y = 2e -x ,  ~(0)  = 1, y'(o) = 0. 
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