
 James Ruse Agricultural High School 
 Year 12  2009 Term 1 Extension 1 

 
 

Question 1. 
 
 

(a) Find A if 
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(b) (i)  Express  


27.1  as an infinite series. 
 

(ii) Hence write   


27.1  as an equivalent fraction in simplest terms. 
 

 

(c) Find   1cos 2 xec
dx

d
. 

 
(d) Find dxxex sincos . 

 
(e) (i)  Write  xx cos3sin33   in the form  xR cos  ,where R > 0 and .20    

 
 (ii) Find the first value of  x > 0  when  xx cos3sin33   is a maximum. 

 
 

 
Question 2. 
 
(a) Differentiate with respect to x in simplest terms : 
 

(i)    
x

x
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3tan
. 

 
 (ii)   2ln5 xxe . 

 
 

(b) 
Find dx

x

x
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(c) 
(i)   Simplify  

43

4

12

9




 xx
. 

 
(ii)  Hence evaluate dx

xx

x
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Question 3. 
 
(a) 

Find the area bounded by the curve xy tan , the x axis and the line 
3


x . 

(b) If the sum nS  of n terms of a sequence is given by the formula nnnS 68 2  , 

 find the formula for the nth term nT of the sequence. 

(c) Find the formula nS  for the summation  of  n terms of the sequence : 
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(d) (i)  Sketch the graph of   
12
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x

x
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 (ii) Find the values of x for a sum to infinity to exist : 
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Question 4. 
 
(a) 

(i) Use the substitution sinrx   and evaluate dx
r

xr 
0

22 , where r is a constant. 

 
(ii) An ellipse with the equation 1
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 is shown below. 
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 Using (i) find the area of the ellipse. 
 

 
 
(b) 

 
 
A man invests $180 000 at 4% p.a. at the beginning of the month. 
Interest is credited at the end of each month.  
If the man withdraws $ 2000 at the end of each month, find the number of $ 2000 withdrawals 
that can be made. 
 



 
Question 5. 
 
(a) Given  2cos xy   in the domain  x0  then : 
 

(i)    Show     222
2

2

cos4sin2 xxx
dx

yd
  

 
 (ii)   Find the location of the turning points, and determine their nature. 

 
 (iii)  Graph  2cos xy   in the domain   x0 . 

 
(b) A helicopter which is initially on the ground, rises vertically at a constant speed of  5m/s. 

If a man is initially 50 metres horizontally from the helicopter, find the rate of change of the angle 
of elevation   of the helicopter when the helicopter is 20 metres above the ground. 
 

 
 
Question 6. 
 
(a) Without using Calculus and using a scale of 1cm = 1 unit on each axis,  graph the following 

functions on the same axes  in the domain 20  x  : 
(i)    xy cos  
(ii)   xy 2cos  
(iii) xxy 2coscos   
 

(b) Find the volume of revolution when the region bounded by the curve  1ln  xy , 
The y axis and the line y = ln 2 is rotated around the y axis. 
 

(c) Prove by Mathematical Induction : 
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End of Exam 
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