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Al l  questions m a y  be at tempted but only marks  obtained on the best five solutions will 

count. 

The use o f  an electronic calculator is permi t ted  in this examinat ion.  

. 

. 

. 

(a) F ind  the  s t a t i ona ry  points  of the funct ion  y = x2e -~ and determine their nature. 

(b) Sketch t h e  graph  of s inx .  Explain how s i n - l ( x )  (= arcsin(x)) is denned, and 
de termine  t he  derivative of sin -1 (x) from your  definition. 

Find the following: 

(i) f dx, 
(ii) f x s i n ( 2 x )  dx ,  

(iii) f ~(log x)  2 dx .  

(a) F ind  the  volume of the  solid of ro ta t ion  obta ined  by ro ta t ing  the curve y = 
v/X(1 - x)  between x = 0 and x = 1 about  the  x-axis. 

(b) F ind  m e a n  and  root mean  square of sin x be tween x = 0 and x = 21r. 

4. F ind f sin -1 x dx .  

. (a) Let u = (1,1,0), v = (1,2,1). Find the  magn i tude  o f u  and of v, and find the angle 
between u and  v. 

(b) A body  a t  the  origin is acted on by a force of magni tude  3 in the  direction of 
the point  (1,1,0), and a force of magn i tude  5 in the  direction of the  point (0,3,4). 
F ind  the  u n i t  vector in the  direction in which the  body  s tar ts  to move. 

(c) F ind  the  equa t ion  of the  plane t h r o u g h  the points  (1,2,2), (4,0,1) and (-1,1,5). 
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. (a) T h e  quant i t i es  p and x are known to be re la ted  by an e q u a t i o n  of the form 
p = a x  n. By drawing a sui table graph, find approximate  values of a and n, if 
expe r imen ta l  values of p and x are as follows: 

x 1 2 3 4 5 
p 1.8 8.2 17 30 55 

(b) If f = a2b-3c  1/2, and the values of a, b and c are correct  to  an  accuracy of 
i 0 . 5 % ,  =t=0.2°-/0 and 0.1% (respectively),  what is, approximately ,  t h e  corresponding 
percen tage  accuracy  of f ?  

(c) Give a be t t e r  approximat ion  than  1 for (1 + 10-2°) -3. 

. (a) Solve the  differential equat ion  

given t h a t  y = 2 when  x = 2. 

dy (y2 _ i) 
I ) '  

(b) Solve the  differential equa t ion  

d2y + 16y = 0, 
d x  2 

given t h a t  y = 1 and  ~ = 4 when  x = 0. Find the  ampl i tude  of y. 

MATHA01B END OF PAPER 


