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DURATION: 3 HOURS
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1. Do not open this question paper until you are told to do so.
1. Answer all questions:  100 marks
1. Use only a blue or black pen. 
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 1) Light travels from air into an optical fiber with an index of
  refraction of 1.44

   a) In which direction does the light bend?                            (4marks)

   b) If the angle of incidence on the end of the fiber is        (6marks)
   what is the angle of refraction inside the fiber?


2) Determine whether the sequence  converges or diverges.  (5marks)
3) In a certain school   65% of students are full-time students 55% of students are female 35% of students are male full-time  students
Find the probability that 
a) A student chosen at random from all the students in the school  is a part-time students.  (5marks)
b) A student chosen at random from all the students in the school   is female and a part-time students(5marks)


4) Transform in product the sum sin 3x + sin 4x        (5marks)
5) In     arithmetic progression , the thirteenth terms is 27 and the seventh  is three times the second 
a) the common ratio   (5marks)
b) Find the first term  (5marks)
c)the sum of the first ten terms.   (5marks)  


 6)Solve the equation in      (10marks)

  7)  Find the position of point A(4,5,6)and the sphere          

  (5marks)



 8)  Calculate  the following limit        (10marks)

 9) For the matrix 
Find 

a)                                            (4marks)

b)Determinant  of                    (6marks)

10) The table below shows the results of senior 2 students in  Mathematics  and  Physics  Tests                               
	
Mathematics  marks ()
	3
	5
	6
	8
	9
	11

	
Physics marks()
	2
	3
	4
	6
	5
	8



Answer to the following questions from the table above:

a) Complete the table below              (15marks)
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   b)Find the covariance of   and   (5marks)
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