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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 permitted in this examination. 

1. Simplify 

(a) (x - y + z ) ( x  ~ - 2 x ~  + y~ + ~2)(x  - y + 2 z ) ( x  - y)  

(x  - y ) ( ( x  - y)~ + 3 z ( x  - y)  + 2z~)  

((~) 2z~) 
(b) ~, ~ (x½zy2) 3, 

(c) x ( x + y ) 2 - ( x - 2 y )  3 + ( y - x )  3. 

2. Differentiate the  following functions of x 

(a) (x + 1)½ exp(x2), 

(b) sin(cos2x), 

(c) in 
3x 3 

(z  + 1 ) (x  + 2) '  

tan  x 
(d) x2 + 1" 

3. Write down Maclaurin 's  formula for expanding a funct ion  f ( x )  as a series in 
a s c e n d i n g  powers of x, and use it to show tha t ,  as far as the  t e rm in x 4, 

l n ( 1 - x ) = - x  
X 2 X 3 X 4 

2 3 4 

(1 ~) and hence write down the  expansion for In (y--~-l) Show tha t  In (y_ l )  = - In - 

as a series of d e s c e n d i n g  powers of y as far as the t e rm  in y-4.  Set y -- 5 in your 
result to es t imate  ln(1.25) correct to four decimal  places. 
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4. A circle centre  C has  rad ius  5a. 
t h e  circle a t  A and  B mee t  a t  T.  

A chord A B  of length  3a is drawn.  The  tangents  to 
Sketch the  circle, chord and  tangents .  

D e n o t e  the  angle  A C T  by a and  show tha t  sin a = 0.3. 
AT.  

Find  t a n  a and the  length 

Show tha t  the  area  enclosed by TA,  T B  and  the  m a j o r  arc A B  is 78.8a 2 correct to 

one  decimal  place. 

5. F i n d  the  following 

X 2 

(i) / l + x  3dx '  

(ii) / x cos x dx, 

(iii) x -§  ln (z~)dx .  

6. F i n d  the  s t a t i o n a r y  values  of the  following funct ions  and de te rmine  their  na ture  

(i) y = 3 x  4 - 8 x  3- t -6x  2, 

(ii) y - - x 2 e  ~. 

. x ) 2 b e t w e e n x = 0 a n d x = l .  (i) F ind  the  area  under  the  curve y = (1 - 2 _ !  

(ii) F ind  the  volume of the  solid of revolut ion obta ined by ro ta t ing  the curve 
y = x(1 - x) be tween  x = 0 and  x = 1 about  the  x-axis. 

~J 
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8. a) Solve the differential  equat ion  

given tha t  y -- 4 when  x -- 1. 

dy  y - 1 

d x  1 + x 2 

b) Solve the differential  equat ion  

d2y 

d x  2 + 16y 0 

given tha t  y -- 1 and --dY = 4 when x = 0. F i n d  the  a m p l i t u d e  of y. 
d x  
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