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INSTRUCTIONS 
1. This paper consists of TEN (10) questions each carrying TEN (10) marks. 
2. Answer ALL questions.  
3. ALL necessary working and answer of each question done must be shown clearly. 
4. Mathematical tables and non-programmable calculators may be used. 
5. Cellular phone and any unauthorized materials are NOT allowed in the examination room. 
6. Write your an examination number on every page of your answer booklet(s)   
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1. (a) The following is a frequency distribution table of scores in a certain mathematics test. 
	Class interval 
	10-20 
	20-30 
	30-40 
	40-50 
	50-60 
	60-70 
	70-80 
	80-90 

	Frequency 
	25 
	19 
	18 
	26 
	28 
	20 
	43 
	21 


 
Use non programmable scientific calculator to find each of the following: 
(i) Mean of the score 
(ii) Standard deviation (iii) ∑ 𝑥2 
(b) Use non-programmable scientific calculator to compute each of the following: 
	[image: ]× 𝑒𝑙𝑛	[image: ]22°
 [image: ]3 significant figures). 
 
2. (a) Express sinh 2𝜃 and cosh 2𝜃 in terms of tanh 𝜃 and hence solve the equation 2 cosh 2𝜃 + sinh 2𝜃 = 2 leave your answer in logarithmic form. (b) A function 𝑓 is given by 𝑓(𝑥) = 𝑒2𝑥+2(𝑒2𝑥 − 4), 𝑥 ∈ ℝ 
𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 𝑓 [image: ]. 
 
3. (a) Abraham made 900 tons and 600 tons of bricks at his house H1 and H2 respectively. He plans to build houses to his three plots P1,  P2 and P3. The houses need 500 tons, 600 tons and 400 tons respectively. The transport costs in Tshs per each brick to the three plots are shown below. 
	From 
	
	To 
	
	 

	
	𝑷𝟏 
	
	𝑷𝟐 
	𝑷𝟑 

	𝑯𝟏 
	600/= 
	
	300/= 
	400/= 

	𝑯𝟐 
	400/= 
	
	200/= 
	600/= 


 
Formulate a linear programming problem to minimize costs. 
(b) A company owns two mines. Mine A produce 1 ton of high-grade ore, 3 tons of medium grade ore and 5 tons of low-grade ore each day. And mine B produces 2 tons of each of the three grades of ore each day. The company needs 80 tons of high-grade ore, 160 tons of medium grade ore and 200 tons of low-grade ore. How many days should each mine be operated if it costs Shs 200,000/= per day to operate each mine? 
 
4. (a) Prove that ∑ 𝑓(𝑥 − 𝑥) = 0 as applied in statistics. 
(b) An origin frequency table with mean 11 and variance 9.9 was lost but the following table derived from it was found. Construct the origin table.  
	Deviation 
𝑑/𝑐 
	−2 
	−1 
	0 
	1 
	2 

	Frequency 
	1 
	6 
	7 
	4 
	24 


   
(c) The weight in kg of 200 student at a certain school were recorded as follows 
	Weight (Kg) 
	40 – 44 
	45 – 49 
	50 – 54 
	55 – 59 
	60 - 64 
	65 – 69 

	Number of students (Frequency) 
	20 
	41 
	48 
	43 
	30 
	18 


  
Calculate  
(i) Mean and standard deviation using coding method 
(ii) Mode 
(iii) The 90th percentile. 
 
 
5. (a) If 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 are equivalent sets of which 𝐴 𝑎𝑛𝑑 𝐶 are disjoint set. Prove that, 
                                𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) = 3𝑛(𝐴) − 𝑛(𝐴 ∩ 𝐵) − 𝑛(𝐵 ∩ 𝐶) 
(b) Use the laws of algebra of sets to simplify; 
                                [𝑃 ∪ (𝑄1 ∩ 𝑃1] ∩ [𝑃 ∪ (𝑄 ∩ 𝑅)] 
(c) In a group of pupils, 5 play football and handball but not netball, 10 play both football and netball, 7 play netball and football but not handball, 45 play football out of which 30 play football only, 28 play handball, 31 play netball out of which 11 play netball only. Represent the above information in a Venn diagram and find; (i) 	How many pupils play all of the three games? 
(ii) How many pupils play handball only? 
(iii) How many pupils are there in the group? 
(iv) How many pupils play neither of the games? 
 
6. (a) If 𝑓 ∶ 𝑥 ⟶ 5𝑥 + 4 𝑎𝑛𝑑 𝑔 ∶ 𝑥 ⟶ 6𝑥 − 𝑘 determine the value of 𝑘 for which 
[image: ]𝑓𝑜𝑔(𝑥) = 𝑔𝑜𝑓(𝑥). (b) If 𝑓(𝑥) = 3𝑥 − 1 𝑎𝑛𝑑 𝑔(𝑥) = 𝑥 +  show that 𝑓 𝑎𝑛𝑑 𝑔 are inverse of each 
3
other. 
(c) Sketch the graph of 𝑓(𝑥) = 1 + 𝑥2𝑥−1 hence state its domain and range. 
 
7. (a) (i) Define the term Error as it is used in numerical approximations. 
(ii) A student measures the amount of water in graduate cylinder and reported the value of 24𝑚𝑙. The teacher’s actual measurement was 24.2𝑚𝑙. Calculate the percentage Error made by the student.  
(b) Assume 𝑦 is a reciprocal of number 𝑥 where 𝑦 is a variable and 𝑥 is a constant value. 
(i) Prove by using Newtons- Raphson’s formular that for n iterations the formular for reciprocal of number is given by, 
                               𝑦𝑛+1 = 𝑦𝑛(2 − 𝑥𝑦𝑛) 
(ii) By using the stated formula in 7(b) (i) above find [image: ] correct to 2 significant figures. 
 
8. (a)Determine the ratio in which the line 3𝑥 + 𝑦 − 9 = 0 divides the line segment joining the points (1, 3) and (2, 7). 
(b) A variable point 𝑃 moves so that the square of its distance from the origin is equal to the area of triangle 𝑃𝐴𝐵 where 𝐴 and 𝐵 are the points (13, 0) and (0, 1) , find the equation of the Locus. 
(c) Find the equation of the circle through the points (6, 1) ,  (3, 2) and (2, 3). 
 
cos2𝑥−sin2𝑥
9. (a) Find ∫𝑑𝑥 
cos2𝑥+3sin2𝑥
 
(b) (i) Find,  ∫𝑒𝑥 sin𝑥𝑑𝑥 
 
     (ii)Evaluate,  [image: ]1 𝑥2+𝑥 𝑑𝑥 
(c) Find the volume of revolution formed when the area bounded by the graph  𝑥 = 𝑦2 + 3 𝑎𝑛𝑑 𝑥 = −𝑦2 + 5 is rotated through 2𝜋 radian about 𝑦 axis. 
 
(a) If 𝑦 = 𝑒𝑥𝑡𝑎𝑛𝑥 show that 𝑑𝑑𝑥2𝑦2 − 2(1 + tan 𝑥) 𝑑𝑦𝑑𝑥 + (1 + 2 tan 𝑥)𝑦 = 0 
 
𝜋
(b) Use taylor’s theorem to expand cos( + 𝑥) in ascending power of 𝑥. 
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(c) If 𝑍 = 𝑥2 tan−1(𝑦), find ẟ2𝑍 at (1, 1). 
	𝑥	ẟ𝑥ẟ𝑦
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