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INSTRUCTIONS: 
1. This paper consists of eight (8) questions.   
2. Answer all questions from section A and only TWO questions from section B.  
3. All work done in answering each question must be shown clearly.  
4. NECTA’s mathematical tables and non-programmable calculators may be used.  
5. Cellular phones and any unauthorized materials are not allowed in the examination room.  
6. Write your Examination number on every page of your answer booklet(s) 
 
 

 
 
 
 
 
 
  
 
  
 of 
1. (a)   Prove that nCr  nCr1  n1Cr 
(b) Find the number of the different three-letters arrangement that can be made from the letters of the word ISOSCELES 
 (c)Under what conditions can a normal distribution be used to approximate binomial distribution? 
(d) The mean number of bacteria per milliliter of a liquid is known to be 4. Assuming that the number of bacteria follow’s a Poison distribution, find the probability that in 1 ml of liquid, there will be less than 3 bacterial.  
(e) The lengths of certain items follow a normal distribution with mean μ cm and standard deviation 6 cm. it is known that 4.78% of the items have a length grater that 82 cm. find the value of the mean μ. Outline the conditions for an experiment to be called normal distribution 
 
2. (a) Define the following terms as used in logic 
(i) Valid argument 
(ii) Component proposition 
(b) Explain why series connected circuits are modelled by a conjunction 
(c) Design a simpler circuit than the one in figure below but having the same properties  
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(d) Simplify   p qq rp r by using laws of proposition of logic   (e)   Test the validity of the following argument using the truth table “if I am illiterate, then I can’t read and write. I cannot read but I can write. Thus, I am not illiterate.” 
3. (a) Decompose the vector 2i  j 3k into the vector parallel and perpendicular to 
2i  4 j  2k 
(b) (i) Derive the formula for the area of the triangle by using vector product technique  (ii) The triangle ABC has the vertices A2,3,1 , B( 2 ,4, 1 , and   C1,1,1 , find its     area. 
(c) (i) Forces of magnitudes 10, 12 and 14 Newton act direction of   2i  2 j k ,6i  5j 4k                   and9i  4 j 6k respectively. What is the work done by their resultant if the particles they move undergo a distance of  16i 3j 
 (ii) The position vector of a particle moving in the plane is given by r t3i t2 2t j 

       Find the velocity and acceleration of this particle at 2 


4.  (a)   Without integrating by part find  02 e cosd  
(b) When z4 3ei3 4ei56 , express z in the form rei. Hence evaluate the value of 
z i z 2  z 3 
	8 8	8
n
(c) Prove that 11sinsiniicoscos  cos n2nisin n2n 
1
(d) If z is a variable complex numbers such that z 1and u 3z	, describe the resulted z
locus 
 
 
SECTION B (40 Marks) 
Answer only two questions  
 
 
5. (a)   Prove that 
	cos2	sin3
(i) 	 1	sin cos	 
1tan  sin cos
(ii) cos (2   ) cos2(   )	1 cos2 cos 2 
(b) [image: ]Solve for (i) 10sin cosx	x5sinx4cosx2 where 0  x  360 (ii) 𝑡𝑎𝑛α+tan2α+ tan3α = tanαtan2αtan3α 
(c) If xsin 2tan	12, y  sin 12 tan1   43 , then prove that y2  1 x 
(d) If xsin3ycos3  sin cos	and xsinycos 0, prove that x2  y2	1 
(e) Given sinsin 21 0 deduce the equation in the form acos12bcos10ccos8d cos61 0 . Find the value of a,b,c,	and d 
 
2
6. (a)   Express  	 in partial fraction and use it to deduce the sum of n n 1n2
	n	2
i1 k k 1k 2 and find its sum when n 
(b) Expand x  16 x 16 and hence evaluate  2  16  2 1 6 
(c) (i)  The equation x3 3x2 3x 10  0 has the roots ,, find the equation with the           roots ,, 
12
  (ii) Find the independent term of x in the expansion of 2x x12  in descending power  of x and find the greatest term in the expansion when x[image: ] 
	n	n n( 1)(n2)
(d) Prove by mathematical inductionr1 r r(  1)	3	 
(e) Find the constants a and b if 𝑥4 +8𝑥3 +26𝑥2 +𝑎𝑥 −𝑏 is a perfect square 
 
7. (a)(i)  Form the differential equation of the equation  y Ae 2x Be3x 
 (ii) Show that y  2cosx is a particular integral of the differential equation d y2
	2   4y 8	3cos x 
                dx
(b)   Solve the following differential equations  dy	1
(i) 1x  2y	 
	dx	1x
(ii) xy y x	 0 
(c)In a culture the bacteria count in 100,000/=. The number is increasing by 10% in 2 hours.  In how many hours will the count reach 200,000, if the rate of growth of bacteria is proportional to the number present? 
 
        (d) Given y is the function of x where x 0 and if the substitution of x t Use the                given information to find the general solution of dd22xy 1xdydx 4x2(9y 6)  0 
 
8. (a)   (i)  Show that the equation  y2    4y 8x 4	0 represent a parabola. Find its focus, 
      vertex, equation for its directice of the ellipse and symmetrical axis 
x2 y2
    (ii)  Find the eccentricity, foci and equation of directice of the ellipse    1 
	25	9
(b) (i)   Change the equation   x2 y22  x2 y2 into polar form 
(ii) Express  r4sin cos  in Cartesian form 
(c) (i)   Show that the line 3x 4y 5 is tangent to the hyperbola x2 4y2 5  and find                the points of contact 
	x2	y2
(ii) S is the focus of the hyperbola a2 b2 1 and P is the foot of the perpendicular from S on to a variable tangent find the locus of P 
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