Real and Complex Numbers 90638  (3.4)

You are advised to spend 40 minutes answering the questions in this booklet
	QUESTION ONE
(a)
Solve    log2(x + 6) – log2(x – 1) = log2(3)  
          
___________________________________________________________________


___________________________________________________________________

___________________________________________________________________


___________________________________________________________________

(b)
Write   5 – 2i  in the form a + bi, where a and b are both rational expressions.

                           2 + 5i

___________________________________________________________________


___________________________________________________________________

___________________________________________________________________


___________________________________________________________________


___________________________________________________________________

___________________________________________________________________
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(c)
 u and v are two complex numbers where u =  √2cis   π    and v = 3√2cis   π
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Find the exact value of  u×v in the rectangular form a + bi

___________________________________________________________________


___________________________________________________________________

___________________________________________________________________


___________________________________________________________________


___________________________________________________________________

(d)
Find all the solutions to the equation z3 =  – 27   Leave your answer in polar form.

___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________

(e)


If  u = ex – e – x 
and 
v = ex + e – x

               Using algebraic methods, find the possible x values if :    u + 2v = 4

__________________________________________________________________


__________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________

__________________________________________________________________


__________________________________________________________________


___________________________________________________________________

___________________________________________________________________

QUESTION TWO


(a)
Find the exact solutions of the equation  x2 – 2x + 6 = 0 leaving your answer in surd form.

___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


(b)
Solve the equation log 6(7x + 8) = 2


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________

(c)
If z = 2cis    π        find the exact value of z4 in the rectangular form a + bi
                               24    


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

(d)
Solve the following equation for x in terms of w. 

                                 √ (x + w) = 2 +  √x


____________________________________________________________________

____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

(e)    One root of the equation  z3 – 3z2 + 4z + p = 0, where p is real, is z = 1 – i 

                    Find the value of p and the other two roots.


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

(f)
If  |z| = 1 where z is the complex number x + yi  show that 
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____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

Differential Calculus 90635  (3.1)
You are advised to spend 50 minutes answering the questions in this booklet.

QUESTION ONE
 (a)
Differentiate
y = e5x – 3 



          
__________________________________________________________________


__________________________________________________________________


(b)

Find the gradient of the tangent to y = (x – 3)3 at x = 5


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________

(c)
Differentiate
y = ln(x2 – 1) sin3(5x)


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________


(d)
An inflatable sphere increases in volume at a rate of 200 cm3/min. 

If the volume of a sphere, in terms of its radius is given by V = 4πr3 
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               find the rate of 
increase of the radius when the radius is 50 cm.


________________________________________________________________________

___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


(e)
A cone of radius r, is cut from a hemisphere of radius 6 centimetres,    

             such that the extremities of the cone touch the surface of the sphere at A, B and C:

                         







____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


QUESTION TWO



(a)
Differentiate   y = sin(x) 

                                           x6

You do not need to simplify your answer.


___________________________________________________________________


___________________________________________________________________

(b)
Use calculus to find, and identify, the x coordinates of maximum and minimum points of 

function y= x3 – 6x2 + 9x – 2 given below.

              (You must state which is the x coordinate of the maximum point and                                             

                which is the x coordinate of the minimum point.)

     You do not need to prove which is the maximum or which is the minimum. 


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


          ____________________________________________________________________

          ___________________________________________________________________

          ___________________________________________________________________

(c)
 Find an expression for    dy   if   y3 – y + x – x4 = 0

                                                  dx                         


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

(d)
Below is the graph of  y = x4 – 2x3 – 36x2


Find the values of x for which the curve is concave down.



Show all working.





____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

(e)
A graph is defined parametrically by the equations:




x = t2 + 4 , y = t3 – 3t


A portion of the graph is shown below (line m is an axis of symmetry):


                                                       m


(a) Find the x, y coordinates of the maximum and minimum points.

            (b) Find the x, y coordinates of the point where the gradient is vertical.

            (c) Find the gradients at the point where the graph crosses over itself.




You must show all derivatives used in answering this problem.

           You do not need to find d2y  since it will be obvious which is the maximum and which is the 

            minimum.                         dx2


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

Integral Calculus.90636  (3.2)

You are advised to spend 50 minutes answering the questions in this booklet.
QUESTION ONE

(a)
Find the integral    ( e6x – 5  dx  

You do not need to simplify your answer.  Do not forget the arbitrary constant.

          
__________________________________________________________________


__________________________________________________________________


__________________________________________________________________

(b)

Find the area of the region bounded by the curve y = sin(x) and the x-axis between x = 0 and 
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                              y
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Give the results of any integration needed to solve the problem.


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________

(c)
Using a suitable substitution, evaluate the indefinite integral    ( x√(x + 3) dx

___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


____________________________________________________________________



(d) (i)  By differentiating  y =  x ln(x) or otherwise, find  ( ln(x) dx
          ____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________
                 (ii)   Solve the differential equation:      dy = ln( x y )

                                                                    dx

                         given that y = 1 when x = 1.

           ____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________
QUESTION TWO




(a)
Find the integral     (                                                   

You do not need to simplify your answer.  Do not forget the arbitrary constant.


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________

___________________________________________________________________





(b)
Water depths are taken at regular intervals of 5 metres across a 25 metre wide lake.


The depths are given in the table below.

x -  distance

(metres)

0

5
10
15
20
25


y - depth

(metres)

2
4
7
6
3
2


Use SIMPSON’S RULE, with six sub intervals to calculate the cross sectional area of the 

river mouth.


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

(c)
If necessary, use a substitution to find the integral   ∫ tan6(4x) sec2(4x) dx 

You do not need to simplify your answers.  





____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

(d)
Solve the differential equation  dy  = (y – 1)

                                                        dx     (x – 4)

             given that when x = 5, y = 3  



 Find the solution in its simplest form as y = f(x).


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

(e)
A man who was suspected of being driving under the influence of alcohol was taken to a  

          police station for a blood test. He was found to have 155 mg/100mL of blood.

         One hour later he was tested again and the reading was 140 mg/100mL of blood.

         Find how long it would take before his blood alcohol content reduces to the maximum allowed  

         for him to drive again legally. 

         NOTE: the maximum level allowed is 50 mg/100mL of blood.

         You may assume that the rate at which his body gets rid of alcohol is proportional to the   

        amount in his blood at that time.




____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________
           ____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________
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Find the maximum possible volume, V of the cone �Leave your answer in simplified surd form in terms of � EMBED Equation.DSMT4 ���.


		You may assume that � EMBED Equation.DSMT4 ���    
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