Sec 4 Express Additional Mathematics Revision Test ( 7th April 2003 )

1) P is a point on the curve  
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  such that the tangent at P is parallel to the x-axis. Find the two possible coordinates of P.

[6]

2) Calculate the number of different permutations of all the letters of the word SINGAPORE  when

a) there are no restriction,

b) the letter  I  is always between the letters  S  and  N,

c) the first letter is either  A  or  E,

d) the letter  A  and  R  are to be adjacent to one another.  

[7]

3) Differentiate the following with respect to x :

a) 
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b) 
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c) 
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[7]

4) Write down, and simplify, the first three terms of the expansion, in ascending power of x, of 

a) 
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b) 
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Hence or otherwise, obtain the coefficient of  x2  in the expansion 
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[6]

5) Given that  y = x2 + 8x , use calculus to find, in terms of p , the approximate percentage increase in y  when  x  increases from  2  to 2 + p , where  p  is small.

[6]

6) Water is poured into a container at the constant rate of 13 cm3/s. The volume of water in the container is  V cm3, where  V = 
[image: image8.wmf])

3

(

2

1

2

h

h

+

  and h cm is the height of water in the container. Find, when V  = 20 cm3 ,

a) the value of  h ,

b) the rate at which  h  is increasing.

[6]

7) Calculate the coordinates of the stationary points of the curve 

y =  2x3 – 3x2 – 12x   and hence sketch the curve.

[7]

8) Given that  y = sin 2 x ( 1 – cot 2 x ),  show that 
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Hence, find the range of values of x for 0 < x < 2
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 is negative.

*Hint: Solve the second part graphically                                                         [6]

9) A class committee contains the chairman, secretary, treasurer and five other members. A group of four representatives are to be selected from the committee to attend a conference. Calculate the number of different ways in which the group can be formed if it must contain :

a) both chairman and treasurer

b) either the chairman or the treasurer, but not both,

c) chairman and treasurer or chairman and secretary.

[6]

10) Obtain the first four terms in the expansion of 
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 in ascending powers of x . By substituting an approximate value of x into this expansion, find the value of  ( 1.98 )8  correct to three decimal places.

[6]

11. Find the coefficient of  x – 4  and  x 2   in the expansion of  
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[6]

12. Twenty students apply for a scholarship. Calculate the number of different ways in which 8 applicants can be selected for interview.

The 8 selected applicants are interviewed on a particular day. Calculate the number of ways in which the order of the 8 interviewers can be arranged.

Of the 8 applicants interviewed, 3 are Chinese, 3 are Malay and 2 are Indians. Calculate the number of ways in which the order of the 8 interviews can be arranged if the applicants of the same race are interviewed successively.

[6]

13. A piece of rectangular brick is such that the length of its base is three times its width. The sum of the lengths of all its edges is 20 cm. Show that the volume of the brick is (15 x2 – 12 x3 ) cm3 where x cm is the width of its base.

Hence, find the dimensions of the brick which would make the volume a maximum.

[6]

14. The graph of the curve  y = px + q x2 passes through the point ( 1 , 1 ) where the gradient is 3. Find the value of p and of  q. Find also the minimum point of the curve and give a clear sketch of the curve.

 [6]

------  End of Paper  ------
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