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Q.1 Answer each of the following: 

 

 

    (a) Evaluate h given that 
dg

Lv
h
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03.0 2

  

when 81.9 and 103 ,105.1 ,1065.9 121   gdLv . 

(5 marks) 

 

 

 

     (b) Transpose the formula 
qp

qp

y

x

2

2




  to make q the subject. 

(5 marks) 

 

 

 

     (c) The temperature CT 0 of a cooling object varies with time, t minutes, according  

  to the equation teT 05.0120  .  Determine  

(i) T  when t = 3 minutes, 

(ii) t when the temperature CT 080 . 

(5 marks) 

 

 

 

 

    (d)  The equation of a line is cmxy   where m  is the slope and c is the y –axis 

   intercept.  If the line passes through (1,-3) and (7, 21), find the slope and the 

   y-axis intercept. 

(5 marks) 

 

 

 

 

      (e)  Find the roots of the equation 452 2  xx .  Give your answers correct to two  

   decimal places. 

(5 marks) 

 

 

 

    (f)  Sketch Ay 2sin3  from 
00 360  to0  AA .  From your sketch read 

 

                             (i)   the values of A for which y = 3 

                             (ii)     the value of  y where
0360A . 

(5 marks) 

 



 

 

Q2. (a) Use the laws of indices to simplify each of the following expressions: 

 

 (i) 

24 8
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9
.

3

a b a
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 
 
 

       (4 marks) 

 

   (ii)  
28 .4

2

n n

n
         (3 marks) 

 

  

 

 

 

       (b) Solve for t in each of the following equations: 

 

 (i)     35 12t          (3 marks) 

  

 (ii)    2 13 .4 5t t t         (6 marks)

         

 (iii)   
2 2log (4 ) log (4 ) 3t t          (6 marks) 

 

 

 

 

 

       (c) Transpose the equation 
A

AF
kC


  to make A the subject.  (6 marks) 

 

 

 

 

(d) The bending moment M at a point in a beam is given by  

     
3 (20 )

2

x x
M


  

 where x metres is the distance from the point of support. Determine the value  

  of x when the bending moment is 50 Nm. 

  

           (7 marks) 

 

 

   

 

 

 

 

 



 

 

 

 

Q3. (a) Express each of the following equations in linear form, indicating what  

 you would plot on each axis and how each constant may be evaluated: 

 

  (i) 
2

a b
R

d d
     where a and b are constants 

 

   (ii) nPV C       where n and C are constants 

            (10 marks) 

 

 

 

 

       (b) The voltage v across an inductor is believed to be related to time t by the law 

 

     
t
Tv Ve  

 

  where V and T are constants. The following experimental results were obtained: 

 

 

  v (volts)  883     347     90      55.5           18.6      5.2 

 

 t (ms) 10.4     21.6  37.8      43.6           56.7      72.0 

 

                  

        (i) Write the given relationship in linear form.     

            (4 marks) 

 

 

        (ii)   Show by plotting a graph of ln v  against t that the data satisfy the given law. 

  

            (9 marks) 

 

 

        (iii) Use your graph to find the values of the constants V and T and state the linear  

  relationship.  

            (7 marks) 

 

 

        (iv) Determine the value of the voltage after 25ms. 

            (5 marks) 

 

 

 

 

 



 

 

 

Q4. (a)  Determine the amplitude, periodic time, frequency and phase shift of the  

            function 

                       

    
)68.020cos(8)(  tty   

 

           (8 marks) 

 

  

 

      (b) Find all values of x in the range 3600  x  for which 

 

    62.3)202cos(4  x  

             

           (10 marks) 

 

 

 

       (c) The value of voltage in a circuit at any time t seconds is given by  

 

)24.120sin(200)(  ttv   volts. 

 

       Determine  
 

(i) the value of )(tv  when 0t  

(ii) the value of )(tv  when 10t  ms 

(iii) the time when )(tv  is first a maximum 

(iv) the time when )(tv  first reaches 195 volts. 

 

 

          (17 marks) 

 

 

 

 

 

 

 

                                                                                                                                

  

 

 

 

 

 

 

 


