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ATD LEVEL II 
 

BUSINESS MATHEMATICS AND STATISTICS 
 

TUESDAY: 23 April 2024. Morning Paper. Time Allowed: 2 hours. 
 
This paper is made up of fifty (50) Multiple Choice Questions. Answer ALL questions by indicating the letter             
(A, B, C or D) that represents the correct answer. Each question is allocated two (2) marks. Do NOT write anything 
on this paper. 
 
1. Which of the following notation represents the transpose of a matrix? 

A. BC 
B. A-1 
C. BA 
D. CT (2 marks) 
 

2. Two matrices can be multiplied if and only if____________________. 
A. They have the same number of columns 
B. The number of columns in the first matrix is equal to the number of rows in the second matrix 
C. Has equal number of rows in the first matrix and columns in the second matrix 
D. They are of the same order (2 marks) 

 
3. Expand (2x+3) (3x-4). 

A. 3x2+x+12 
B. 6x2+17x-12 
C. 6x2-x-12 
D. 6x2+x-12 (2 marks) 

 
4. Find the value of x given: 

 

3(4 x-9) = 6561 
 

A. 9 
B. 12 
C. 0 
D. 4.25 (2 marks) 

 
5. Component bar chart is used when data is divided into: 

A. Groups 
B. Columns 
C. Frequencies 
D. Arrays  (2 marks) 

  
6. Which of the following is not a frequency curve? 

A. Ogive 
B. Histogram 
C. Bar chart 
D. Pictogram  (2 marks) 
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7. A graphical representation of data into sectors of a circle is referred to as _____________. 
A. Bar chart 
B. Histogram 
C. Pie-chart 
D. Polygon  (2 marks) 

 
 

The table below shows building materials in units and the price per unit for years 2022 and 2023: 
 

 

 

 

 

Use the table above to answer question 8 to question 11. 

8. Calculate the Laspeyre’s price index. 
A. 100 
B. 104.46 
C. 104.78 
D. 96.54 (2 marks) 

 
9. Calculate the Paasche’s price index. 

A. 123 
B. 4.46 
C. 102.47 
D. 100 (2 marks) 
 

10. Calculate the Marshal’s Edge Worth price index. 
A. 102.46 
B. 103 
C. 104 
D. 103.41 (2 marks) 
 

11. Calculate the Fisher’s ideal price index. 
A. 115 
B. 97 
C. 100 
D. 103.46 (2 marks) 

 
12. Abel Mutua bought a washing machine for Sh.280,000. The Poshomill depreciates at the rate of 20% per annum 

on a straight line basis. Calculate the accumulated depreciation for the Poshomill after 3 years. 
A. Sh.168,000 
B. Sh.56,000 
C. Sh.140,000 
D. Sh.112,000 (2 marks) 
 

13. The value of an asset after it has been fully depreciated is referred to as _______________. 
A. Terminal value 
B. Resale value 
C. Disposal value 
D. Scrap value (2 marks) 

 
 
 
 

  2022 2023 
ITEMS Price per unit 

 Sh. 
Quantity in units Price per unit 

 Sh. 
Quantity in units 

Tiles 800 250 950 250 
Paving block 80 1200 85 1000 
Cement  650 150 750 170 
Ceiling boards 500 400 420 540 
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14. Lucy Nafula bought a piece of land for Sh.25,000,000. The value of the land has been appreciating at the rate of 
5% per annum. 
 

Calculate the value of the land after 4 years. 
A. Sh.30,000,000 
B. Sh.20,000,000 
C. Sh.50,000,000 
D. Sh.5,000,000 (2 marks) 

 
 

The table below shows the salaries earned by employees of Katika Ltd. in March 2024: 
 

Salaries 
 

Number of employees 
Sh. “000”  
20  -  30 4 
30  -  40 12 
40  -  50 20 
50  -  60 28 
60  -  70 9 
70  -  80 7 

 
Use the table above to calculate the descriptive statistics of the salary (in Sh.”000”) of employees of Katika Ltd. 
given in question 15 to question 19 below: 

 
15. The mean salary. 

A. 50.875 
B. 60 
C. 51.43 
D. 51 (2 marks) 
 

16. The median salary. 
A. 80 
B. 55 
C. 61.43 
D. 51.43 (2 marks) 

 
17. The standard deviation of the salary. 

A. 12.62 
B. 15 
C. 23.26 
D. 50.875 (2 marks) 
 

18. The coefficient of variation of the salary. 
A. 88% 
B. 12.8% 
C. 12 
D. 16 (2 marks) 
 

19. The mode of the salary.  
A. 28 
B. 50 
C. 54.21 
D. 56.79 (2 marks) 
 

20. Which of the following is not a measure of central tendency? 
A. Harmonic mean 
B. Arithmetic mean 
C. Range 
D. Mode (2 marks) 
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21. The difference between the highest and the lowest observation in a distribution is referred to as:  
A. Dispersion  
B. Upper limit 
C. Range 
D. Boundary  (2 marks) 
 

22. Differentiate the following function with respect to x. 
Y= xn + c 
 

A. ay = nxn – 1 
          ax     

B. ay = xn – 1 
          ax     

C. ay = nxn + 1 
          ax     

D. ay = nxn - 1+ C 
          ax     (2 marks) 
 

23. In an arithmetic progression, the first term is 5 and the common difference is 3. Calculate the 6th term of the 
series? 
A. 17 
B. 18 
C. 19 
D. 20 (2 marks) 

      
24. If the sinking fund has an annual interest rate of 5% and a goal of accumulating Sh.2,000,000 in 8 years, how 

much should be deposited annually? 
A. Sh.209,443.60 
B. Sh.200,000.60 
C. Sh.250,000 
D. Sh.275,000 (2 marks) 

   
25. The probability of one event happening given that another event has already happened is referred to as ________. 

A. Marginal probability 
B. Independent probability 
C. Joint probability 
D. Conditional probability (2 marks) 

 
26. Two dice are simultaneously thrown. Determine the probability that the total sum of the obtained digits is 8.  

A. 1/6 
B. 5/6 
C. 5/36 
D. 7/36 (2 marks) 

                                                               
27. In a recent study involving 45 people, 30 people used public transport, 25 used private transport, 19 walked to 

work, 10 used both walk to work and private transport, 8 people used both walk to work and public transport and 
12 people used both private and public transport.  
 
Find the number of people who used all the three modes of transport. 
A.  11 
B.  1 
C.  2 
D.  7 (2 marks) 
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28. The table below shows the results of a certain study of 320 vehicles showing the colour of vehicle and the gender 
of the drivers: 

 

 

 

Determine the probability that a vehicle chosen at random is silver in colour and that the driver is male. 
A. 0.594 
B. 0.063 
C. 0.105 
D. 0.125 (2 marks) 

 
 

Use the following information to answer question 29 to question 30. 
 
Alice, Beth and Caleb are in partnership business. They share profits in the ratio of 3:2:3. If the partnership made a profit 
of Sh.8,400,000. 
 
29. Calculate the amount earned by Alice. 

A. Sh.1,050,000 
B. Sh.3,600,000 
C. Sh.3,150,000 
D. Sh.6,300,000 (2 marks) 
 

30. Calculate the amount earned by Beth. 
A. Sh.2,100,000 
B. Sh.4,200,000 
C. Sh.5,250,000 
D. Sh.1,050,000 (2 marks) 
 

31. A trader bought a television set for Sh.42,000.  He intends to make a profit margin of 16%. Calculate the selling 
price of the television. 
A. Sh.8,000 
B. Sh.48,720 
C. Sh.34,000 
D. Sh.50,000 (2 marks) 
 

32. A trader sold 3kg of cabbages and 2kg of tomatoes in a day at Sh.36. In another day, the trader sold 5kg of 
cabbages and 4kgs of tomatoes at Sh.64.  
 
Find the selling price of cabbages per kilogram. 
A. Sh.12 
B. Sh.6 
C. Sh.10 
D. Sh.8 (2 marks) 
 

33. Which one of the following terms best describes percentage profit on cost? 
A. Gross margin 
B. Net markup 
C. Markup 
D. Net profit (2 marks) 

 
 
 
 
 

 

Colour of vehicle 
Gender of the driver 

Female Male 
Black 60 140 
Silver 20 20 
White 50 30 
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34. Which one of the following is a discount given for bulk purchase? 
A. Cash discount 
B. Loyalty discount 
C. Trade discount 
D. Special offer (2 marks) 
 

35. A trader bought 150 books at a total cost of Sh.13,500. He wishes to make a profit markup of 15%.  
 

Calculate the selling price per book. 
A. Sh.15,525 
B. Sh.103.50 
C. Sh.135 
D. Sh.105.88 (2 marks) 

 
36. The sampling method in which all elements have the same chances of being included in a sample is referred to as 

 _____________________. 
A. Stratified sampling 
B. Probabilistic sampling 
C. Random sampling 
D. Multi-stage sampling (2 marks) 
 

37. A quadratic function can completely be defined by any _____________ points on the line. 
A. 1 
B. 3 
C. 4 
D. 0 (2 marks) 

 
 

Use the information below to answer question 38 and question 39. 
 
An employee earns a basic monthly salary of Sh.89,000, a house allowance of Sh.50,000 and a medical allowance of          
Sh.20,000.  His tax relief is Sh.2,400.  
 
38. Compute the employee’s taxable income. 

A. Sh.89,000 
B. Sh.161,400 
C. Sh.159,000 
D. Sh.139,000 (2 marks) 

 
39. Compute the net tax payable using the following rates of taxation. 

 

Taxable income             Rate of tax           
First Sh.24,000                   10% 
Next Sh.8,333                     25% 
Above Sh.32,333                30% 

 
A. Sh.42,483.35 
B. Sh.40,083.35 
C. Sh.118,916.75 
D. Sh.116,516.65 (2 marks) 
 

Use the information below to answer question 40 to question 42. 
 
The revenue and marginal cost function of product Z is given by: 
 

R= -2q2 + 150q (Sh.“000”) and MC= -2q + 15 (Sh.“000”) 
  

The fixed cost is Sh.20,000 
 
40. Derive the profit function for product Z. 

A. π = -q2 + 135q - 20 
B. π = -2q2 + 135q - 20 
C. π = q2 – 135q - 20 
D. π = -q2 + 135q  (2 marks) 
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41. Calculate the profit maximising units of product Z. 
A. 67.5 units 
B. 270 units 
C. 135 units 
D. 230 units (2 marks) 
 

42. Calculate the maximum profit. 
A. Sh.9,072.50 
B. Sh.4,536.25 
C. Sh.9,092.50 
D. Sh.5,435 (2 marks) 
 

43. A set that contains all elements under consideration is referred to as _______________. 
A. Union of a set 
B. Universal set 
C. Set compliment 
D. Set difference (2 marks) 

 
Use the following information to answer question 44 to question 46. 
 

Given the following sets: 
 
D = {3,6,7,2,8} 
 

F = {6,7,0,3,2} 
 

G = {12,4,8,5,3} 
 
44. Find the universal set . 

A. U = {2,8,0,12,4,5} 
B. U = {3,6,7,2,6,7,8,0,12,4,5} 
C. U = {3,6,7,2,8,0,12,4,5} 
D. U = {3,6,7,2,8,0,12,4} (2 marks) 
 

45. Find DꓵFꓵG. 
A. DꓵFꓵG = {3,6,7} 
B. DꓵFꓵG = {6,7} 
C. DꓵFꓵG = {6,7,2} 
D. DꓵFꓵG = {3} (2 marks) 
 

46. Find G1. 
A. G1 = {6,7,2,8} 
B. G1 = {6,7,2,0,5} 
C. G1 = {6,7,2,0} 
D. G1 = {6,7,2,5} (2 marks) 

 
47. Which one of the following is not a source of primary data? 

A. Newspaper  
B. Telephone call 
C. Questionnaire 
D. Observation (2 marks) 
 

48. A production line aims to produce 200 units per hour.  Calculate the absolute error if it produces 190 units in an 
hour.  
A. -10 units 
B. 19 units 
C. 10 units 
D. 390 units (2 marks)  
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49. KK Ltd. estimated that the delivery time for a package is 3 days.  The package actually took 4 days to arrive. 
Calculate the relative error as a percentage. 
A. 1.33% 
B. 25% 
C. 75% 
D. 33.33% (2 marks) 

   
50. If the skewness of a distribution is zero, what can be inferred about the distribution?  

A. Its intensity of skew is strong 
B. It is symmetric 
C. It is left skewed 
D. It is right skewed (2 marks) 

  
…………………………………………………………………… 
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ATD LEVEL II 
 

BUSINESS MATHEMATICS AND STATISTICS 
 

TUESDAY: 5 December 2023. Morning Paper. Time Allowed: 2 hours. 
 
This paper is made up of fifty (50) Multiple Choice Questions. Answer ALL questions by indicating the letter             
(A, B, C or D) that represents the correct answer. Each question is allocated two (2) marks. Do NOT write anything on 
this paper. 

 
1. Which of the following method of data presentation can be used to estimate the mode of a distribution? 

A. Histogram  
B. Bar chart 
C. Pie chart 
D. Cumulative frequency ogive (2 marks) 
 

2. Which of the following is a discount given for prompt payment? 
A. Cash discount 
B. Loyalty discount 
C. Trade discount 
D. Special offer (2 marks) 

 
3. Profit expressed as a percentage of cost is referred to as ____________________. 

A. Margin 
B. Net profit 
C. Discount 
D. Mark-up (2 marks) 

 
4. A book seller bought a statistics book for Sh.420.  He intends to make a profit margin of 30%. Calculate the selling 

price of the book. 
A. Sh.600 
B. Sh.180 
C. Sh.240 
D. Sh.320 (2 marks) 

 
5. Which of the following is a relative measure of dispersion? 

A. Range 
B. Variance 
C. Standard deviation 
D. Coefficient of variation (2 marks) 
 

6. The profit function of a certain commodity is given by; -Q² +3Q -2.  Calculate the profit maximising quantity. 
A. -2 
B. 1.5 
C. 1 
D. -1.5 (2 marks) 

 
7. Which of the following is a method of solving simultaneous equations? 

A. Additive rule 
B. Matrix method 
C. Derivatives 
D. Factorisation (2 marks) 

Get answers to this Past Paper on someakenya Mobile and Desktop App Call/text/whatsapp 0707 737 890
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8. The probability that an event will not happen is ____________________. 
A. 0 
B. 1 
C. -1 
D.  (2 marks) 

 
9. A deposit of 20% of marked price is paid if a television set is bought on hire purchase terms. The balance amount 

plus a 25% interest charge on the balance are paid in 12 equal monthly installments of Sh.8,680 each. When bought 
on cash basis, a 5% cash discount is provided. Calculate the amount saved when the television set is bought on cash 
basis and not on hire purchase terms. 
A. Sh.104,160 
B. Sh.26,040 
C. Sh.98,952 
D. Sh.124,992 (2 marks) 

  
10. The 7th term of a given geometric progression is 320 and the 12th term is 480. Determine the product of the 5th term 

and the 10th term. 
A. 2,560 
B. 204,800 
C. 6,553,600 
D. 56,002 (2 marks) 

 
11. When computing index numbers, the number of importance assigned to the variable index is referred to as ________. 

A. Standard numbers 
B. Weight 
C. Index 
D. Interest (2 marks) 

 
12. Find the inverse of the following matrix: 

 5 0 
 3 1 
A. D-1 = 1/5    1    0 

                 -3   5 
 

B. D-1 = 5   1   0  
                    -3   5 
 

C. D-1 = 5   1   0  
                      3   0 
 

D. D-1 = 5   1   0  
                    -3   1 

(2 marks) 
13. Which of the following defines the matrix below? 

 1 0 0 
 0 1 0 
 0 0 1 
A. Scalar matrix 
B. Diagonal matrix 
C. Identity matrix 
D. Null matrix (2 marks) 

 
14. A quadratic function is determined by any  _________ point (s) on the graph. 

A. 1 
B. 2 
C. 0 
D. 3 (2 marks) 
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15. All turning points of a curve have a gradient of:  
A. 0 
B. 2 
C. 1 
D. -1 (2 marks) 

 
16. The method of data collection where all members of the population are investigated is referred to as: 

A. Sampling 
B. Population 
C. Census  
D. Research (2 marks) 

 
17. If the occurrence or non-occurrence of one event does not affect the occurrence or non-occurrence of the other event, 

then the two events are said to be: 
A. Mutually exclusive events 
B. Complementary events 
C. Independent events 
D. Dependent events (2 marks) 

 
18. If the probability of picking a white ball from a bucket is 0.3, how many balls are in the bucket if there are 15 white 

balls? 
A. 20 
B. 50 
C. 40 
D. 35 (2 marks) 

 
19. Factorise: 2x2 + 7x + 5 

A. (2x+5)(x+1) 
B. (2x+1)(x+5) 
C. (x+5)(5x+1) 
D. (x+5)(x+1) (2 marks) 

 
20. Expand (3x-5)(2x+3) 

A. 6x2-x+15 
B. 6x2+x-15 
C. 3x2-x-15 
D. 6x2-x-15 (2 marks) 

 
21. Depreciation is the loss of value of an asset due to________. 

A. Accident 
B. Misuse 
C. Normal usage 
D. None of the above (2 marks) 

 
22. Which of the following statement BEST describes a class size in statistics? 

A. The difference between the upper-class limit and lower-class limit 
B. The difference between the upper-class boundary and the lower-class boundary 
C. The difference between the highest observation and the lowest observation in a data distribution 
D. The class frequency (2 marks) 

 
23. The grouping of data values into classes with their corresponding frequencies is referred to as__________. 

A. Polygon 
B. Frequency distribution 
C. Histogram 
D. Ogive (2 marks) 

 
24. A sales agent is paid a commission of 5% of the total sales made. In the month of June 2023, he earned a commission 

of Sh.12,000.  Calculate the total sales made by the agent. 
A. Sh.120,000 
B. Sh.480,000 
C. Sh.1,200,000 
D. Sh.240,000 (2 marks) 
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25. Given      x    0   2           1     0 
                5    y      =       0     1 
 

             Find the values of x and y 
A. X = ±1            y  =  ± 1 
B. X   = 0            y  = 0 
C. X   = ± 1        y  = 0 
D. X    =5           y = ± 1 (2 marks) 

 
26. A consultant earns a gross salary of Sh.150,000. He pays 30% of his salary to income tax, Sh.400 to NSSF, Sh.1,800 

to NHIF and contributes 10% towards company pension fund. Calculate the net salary for the consultant.  
A. Sh.60,000 
B. Sh.62,200 
C. Sh.105,000 
D. Sh.87,800 (2 marks) 

 
27. Jacob, Celestine and Talie are in partnership business. They share profits in the ratio of 2:5:3. Calculate the amount 

earned by Talie if the partnership earns Sh.2,300,000 in profits. 
A. Sh.1,380,000 
B. Sh.1,150,000 
C. Sh.460,000 
D. Sh.690,000 (2 marks) 

 
28. A sales woman is paid a commission of 2% on sales worth up to Sh.200,000. She gets an additional 1.5% on sales 

above this. She is also paid a monthly salary of Sh.22,000. In the month of August 2023, she sold 400 handbags at 
Sh.1,500 each. Calculate the total earnings made by the sales woman that month. 
A. Sh.86,000 
B. Sh.32,000 
C. Sh.10,000 
D. Sh.12,000 (2 marks) 

 
29. The demand function of product Zed is given by a straight line of the form P = a + bx where P is the price and x are 

the units sold. Determine the demand function if the number of units sold when the price is Sh.10 are 60 units and 10 
units when the price is Sh.20. 
A. P = 22 + 0.2x 
B. P = 22 - 0.2x 
C. P = 20 - 0.2x 
D. P = 20 + 0.2x (2 marks) 

 
30. The data value that has the highest frequency is referred to as _____________. 

A. Mean  
B. Mode 
C. Median 
D. Range (2 marks) 

 
The table below shows the number of companies in the manufacturing industry earning a given range of profits: 

 
Profits Sh.millions Number of companies 

0-5 10 
5-10 12 
10-15 20 
15-20 18 
20-25 24 
25-30 5 
30-35 7 
35-40 4 
 

Use the table above to answer questions 31 to question 35. 
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31. Calculate the arithmetic mean profit. 
A. Sh.173.5 
B. Sh.383.25 
C. Sh.100 
D. Sh.17.35 (2 marks) 

 
32. Calculate the standard deviation of the profit. 

A. Sh.9.07 
B. Sh.81,49 
C. Sh.17.35 
D. Sh.384 (2 marks) 

 
33. Calculate the coefficient of variation. 

A. 90.7% 
B. 52.26% 
C. 17.25% 
D. 47.74% (2 marks) 

 
34. Calculate the modal value.  

A. 25 
B. 20 
C. 21.2 
D. 21.5 (2 marks) 

 
35. Calculate the median profit. 

A. Sh.15 
B. Sh.21.2 
C. Sh.22.22 
D. Sh.17.22 (2 marks) 

 
36. An importer imported goods worth 50,000 United States Dollars (USD). The prevailing exchange rate at the time was 

1USD=Ksh.145. Calculate the value of the goods in Ksh. 
A. Sh.7,250,000 
B. Sh.344,830 
C. Sh.725,000 
D. Sh.7,500,000 (2 marks) 

 
37. A trader bought a pick-up for Sh.1,800,000 which has an estimated useful life of 5 years. Calculate the rate of 

depreciation per annum.  
A. Sh.720,000 
B. Sh.360,000 
C. Sh.540,000 
D. Sh.180,000 (2 marks) 
 

38. Simplify the expression:   3x2  -4xy+y2 
      9x2-y2 
A. x-y 

              3x+y 
B. x+y 
             3x+y 
C. 3x+ y 

                x-y 
 D. 3x-y 

              3x+y (2 marks) 
 

39. Two matrices can be added or subtracted if and only if: 
A. They have the same number of columns 
B. Has equal number of rows and columns 
C. Has equal number of rows in the first matrix and columns in the second matrix 
D. They are of the same order (2 marks) 
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40. Alice Aloo borrowed a loan of Sh.5,000,000 at a simple interest rate of 8% per annum. Calculate the interest paid 
after 3 years. 
A. Sh.1,200,000 
B. Sh.400,000 
C. Sh.3,800,000 
D. Sh.6,200,000 (2 marks) 

 
41. Differentiate the following function with respect to x: 

Y= 2x3+x2+4x-5 
A. ∂y = 6x3 + 2x + 4 

 ∂x  
B. ∂y = 3x2 + 2x + 4 

 ∂x  
C. ∂y = 6x2 + 2x + 4 

 ∂x  
D. ∂y = 6x3 + 2x + 4x 

 ∂x   (2 marks) 
 

42. Solve the following simultaneous equations 
4x+2y = 1 
-x+5y = 8 
A. -0.5,1.5 
B. 1.5,-0.5 
C. 0.5,1.5 
D. 0.5,-1.5 (2 marks) 

 
The table below shows the consumption basket of a certain family in the years 2021 and 2022. 
 
YEAR 2021 2022 
ITEMS Price per kilogram  

Sh. 
Quantity in kilograms Price per kilogram 

Sh. 
Quantity in kilograms 

Rice 100 400 150 300 
Sugar 120 500 180 400 
Maize flour 150 300 160 200 
Beans 140 450 200 140 
     
Use the table above to answer questions 43 to question 46. 
 
43. Calculate the Laspeyre’s price index. 

A. 100 
B. 138.46 
C. 72.22 
D. 38.46 (2 marks) 
 

44. Calculate the Paasche’s price index. 
A. 138.71 
B. 38.56 
C. 72.09 
D. 100 (2 marks) 

 
45. Calculate the Marshall’s edge-worth price index. 

A. 139 
B. 176 
C. 138.71 
D. 138.81 (2 marks) 

 
46. Calculate the Fisher’s ideal price index. 

A. 137.00 
B. 138.58 
C. 137.58 
D. 38.71 (2 marks) 
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47. Set A={1,5,6,8,9,3,2] and set B={4,5,2,3,8,9,11] 
Find A-B 
A. A-B={1,6,9} 
B. A-B={1,6,5} 
C. A-B={1.6} 
D. A-B={2} (2 marks) 

 
48. Set A={1,5,6,8,9,3,2} and B={4,5,2,3,8,9,11} 

Find AꓵB 
A. AꓵB={5,8} 
B. AꓵB={5,8,9,11} 
C. AꓵB={1,6,5,8,9,3,2} 
D. AꓵB={5,8,9,3,2} (2 marks) 

 
49. Which of the following BEST describes the complement of a set?  

A. This is the set of all elements under consideration 
B. This is a set of elements shared among two or more sets 
C. This is a set of elements in the universal set but not members of a given set 
D. None of the above (2 marks) 
 

50. What type of a set is A={2,4,6,...n}? 
A. Finite set 
B. Infinite set 
C. Union of a set 
D. Universal set (2 marks) 

…………………………………………………………………… 
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ATD LEVEL II 
 

BUSINESS MATHEMATICS AND STATISTICS 
 

TUESDAY: 22 August 2023. Morning Paper. Time Allowed: 3 hours. 
 
Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings. 
Do NOT write anything on this paper. 

 
QUESTION ONE 
(a) In relation to statistics, explain the following methods of collecting primary data: 

 
(i) Observation.   (2 marks) 

 
(ii) Questionnaire.  (2 marks) 

 
(iii) Interview.      (2 marks) 

 
(b) Explain FOUR qualities of a good sample.  (4 marks) 

  
(c) An importer based in Kenya imported 50 bales of clothes from Japan at a cost of 450 Japanese Yen (¥) per bale. He 

also incurred 100,000 Kenyan shillings (Kes) on freight charges, 2% insurance in transit charge on the cost of each 
bale and also paid Kes 1,000 per bale as customs duty. 
 
At the time of importation, the prevailing exchange rate was 1 ¥ = 128 kes. 

 
 Required: 

Compute the selling price per bale in Kenya shillings if the importer intends to make a profit margin of 25%.            
(6 marks) 
  

(d) The profit function of ABC Ltd. is given as: 
 

Profit (π) = - q2 + 12q – 20  
Where: q is the quantity sold. 

 
Required: 
Calculate the maximum profit of ABC Ltd. (4 marks) 

   (Total: 20 marks) 
 
QUESTION TWO 
(a) In relation to data collection, distinguish between “open ended questions” and “closed ended questions”.  (4 marks) 

 
(b) In an arithmetic progression, the sum of the first 20 terms is 400.  The 8th term is three times the third term. 

 
Required: 
Calculate: 
 
(i) The 1st term of the series.   (4 marks) 

 
(ii) The common difference in the series.  (2 marks) 
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(c) A manufacturing company uses three machines in its production process; machine X, machine Y and machine Z.  
30%, 25% and 45% of the total monthly production is produced by machine Y, machine X and machine Z 
respectively.  Past production records indicate that out of the total production by machine X, machine Y and machine 
Z, 5%, 3% and 4% respectively of items produced are found to be defective. 
 
Required: 
(i) Draw a probability tree for the above events showing the joint probabilities of a machine producing either 

defective or non-defective items. (5 marks) 
 

(ii) The probability that the defective item was from machine X.  (3 marks) 
 

(iii) The probability that the defective unit was from machine Z.  (2 marks) 
   (Total: 20 marks) 

 

 
QUESTION THREE 
(a) Highlight TWO advantages and TWO disadvantages of geometric mean as used in statistics. (4 marks) 

 
(b) The following data shows the profits earned by 400 small and medium - sized enterprises (SMEs) in a country over a 

one-year period: 
 
Profits Sh.“000” Number of enterprises(SMEs) 
300   –   400 08 
400   –   500 20 
500   –   600 50 
600   –   700 60 
700   –   800 76 
800   –   900 68 
900   – 1000 48 
1000 – 1100 54 
1100 – 1200 06 
1200 – 1300  10 
 400 
 

Required: 
Compute the following: 
(i) The mean arithmetic profit for the SMEs.  (4 marks) 

 
(ii) The median profit for the SMEs.  (4 marks) 

 
(iii) The standard deviation of profit for the SMEs.  (4 marks) 

 
 

(c) James Guyo deals in the sale of stationeries.  In a given month, he sold 100 books and 250 pens for Sh. 22,500.  In 
another month he sold 200 books and 360 pens for Sh. 40,800. 
 
Required: 
Using matrix algebra, calculate the unit selling price of a book and the unit selling price of a pen.  (4 marks) 

  (Total: 20 marks) 
 
QUESTION FOUR 
(a) Explain THREE applications of consumer price index (CPI). (6 marks) 

 
(b) A market researcher investigating consumer preference for three beverages namely; coffee, tea and chocolate in a 

given village collected the following data from a sample of 1,000 consumers: 
 
300 consumed coffee. 
290 consumed tea. 
425 consumed chocolate.  
50 consumed all the three beverages. 
120 consumed coffee and chocolate. 
150 consumed coffee only. 
145 consumed chocolate only. 
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Required: 
(i) Present the above information in a Venn diagram. (4 marks) 

 
(ii) Calculate the number of consumers who consumed tea only. (2 marks) 

 
(iii) Compute the number of consumers who consumed coffee and tea but did not consume chocolate. (1 mark) 

 
(iv) Compute the proportion of consumers who did not consume any of the three beverages. (2 marks) 
 

(c) A student bought a laptop computer on hire purchase terms.  The marked price of the laptop was Sh. 42,500.  The 
student paid a deposit of 25% of the marked price and the balance was to be paid in 18 months instalments of Sh. 
2,750 per month. 
 
A customer who buys the laptop computer on cash is given a discount of 5% on the marked price. 
 
Required: 
Compute: 
(i) The hire purchase price of the laptop computer. (3 marks) 

 
(ii) The amount of money the student could have saved if he had bought the laptop computer on cash basis. 

 (2 marks) 
  (Total: 20 marks) 

 
QUESTION FIVE 
(a) Enumerate THREE qualities of a good measure of dispersion. (3 marks) 

 
(b) Simplify the following algebraic expression: 

 
2 (3x - 2) – 3 (2x – 2).   (3 marks) 

 3      4   
 

(c) Jacinta Moraa is an employee of Azed Company Limited.  During the year 2022, her monthly income was as follows: 
         Sh. 
Basic salary 40,000  
House allowance 11,090 
Commuter allowance 7,000 
 
In the month of November 2022, her monthly income tax was Sh. 9,810.35 and her net pay was Sh. 50,917.50.  Her 
personal relief was Sh. 2,400. She also enjoyed an insurance relief after taxation.  The prevailing rate of tax during 
the year was as follows: 
 
Income (Sh.)    Rate of tax 
1 - 24,000 10% 
24,001 - 32,333 25% 
Above 32,333 30% 
 

 
 

Required: 
(i) Calculate the gross tax charged on Jacinta Moraa’s monthly income.  (3 marks) 

 

(ii) Compute the amount of insurance relief that Ms. Moraa received in the month of November 2022.  (2 marks) 
 
 

(d) Mbetan Muinde took a loan of Sh. 1,000 from a mobile money provider to be repaid in five (5) monthly equal 
instalments.  The interest charged on the loan was 6% per month with the first payment being made after one month. 
 
Required: 
(i) Calculate the monthly repayment amount.  (3 marks) 

 

(ii) With the aid of a table, analyse the payment of interest and the amortisation of the principal for the above 
loan.  (6 marks) 
  (Total: 20 marks) 

…………………………………………………………………… 
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ATD LEVEL II 
 

BUSINESS MATHEMATICS AND STATISTICS 
 

TUESDAY: 25 April 2023. Morning Paper. Time Allowed: 3 hours. 
 
Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings. 
Do NOT write anything on this paper. 

 
QUESTION ONE 
(a) Highlight FOUR characteristics of a good questionnaire as a tool for collecting primary data. (4 marks) 

 
(b) In relation to research, explain the following terms: 

 
(i) Non-probability sampling. (2 marks) 

 
(ii) Population. (2 marks) 

 
(iii) Sampling frame. (2 marks) 
 

(c) A research study of 200 households was carried out on the preferred beverages for breakfast among tea, coffee or 
cocoa. The research yielded the following information: 
 
70 households preferred Tea 
72 households preferred Coffee 
65 households preferred Cocoa 
30 households preferred both Tea and Coffee 
20 households preferred both Tea and Cocoa 
35 households preferred both Coffee and Cocoa 
10 households preferred all the three beverages 

 
 Required: 

(i) Present the above information in form of a Venn diagram. (4 marks) 
 

(ii) Determine the number of households who preferred only one beverage. (2 marks) 
 

(iii) Determine the number of households who preferred more than one beverage. (2 marks) 
 

(iv) Calculate the number of households that preferred at least one beverage. (2 marks) 
   (Total: 20 marks) 

 
QUESTION TWO 
(a) The 10th term in an arithmetic progression (AP) series is 29 and the 14th term is 45. 

 
Required: 
(i) The first term and common difference in the series. (3 marks) 

 
(ii) The sum of the terms between the 40th term and the 80th term boundaries excluded. (3 marks) 
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(b) A trader left Kenya for Britain with Ksh.1,580,000. The plane made an emergency landing in South Africa where he 
stayed for 4 days. 
 
The trader converted all his monies to South African Rands. He spent 1,800 South African Rands per day on food, 
1,150 Rands per day on accommodation and 2,250 Rands on souvenirs. 
 
Upon reaching Britain, he converted all his monies to UK Pounds (£) where he paid for machinery at US dollars 
$5,200 plus a 5% charge on duty and freight. 
 
Exchange rates prevailing at the time were as follows: 
£1  = Ksh 158 
US$ = Ksh 124  
South African Rand 1 = Ksh 25 
 
Required: 
(i) The amount of money in South African Rands remaining with the trader when leaving South Africa.  

   (3 marks) 
 

(ii) The amount of money the trader had in Kenya shillings (Ksh) after paying for the machinery. (4 marks) 
 

(c) Silas Mbaya deposited Sh.350,000 in a bank account for several years. The money earned interest at a rate of 18% per 
annum compounded quarterly. Silas intends to purchase a piece of land at a cost of Sh.720,000. 
 
Required: 
(i) Calculate the number of years it would take Silas Mbaya to purchase the piece of land. (3 marks) 

 
(ii) Silas Mbaya has decided to add Sh.200,000 into the account after one year. 

 
Calculate the number of years that Silas Mbaya would reduce the waiting time calculated in (c) (i) above in 
order to buy the piece of land.  (4 marks) 
   (Total: 20 marks) 

 

 
QUESTION THREE 
(a) Outline THREE advantages of piece rate method of labour remuneration. (3 marks) 

 
(b) Evaluate the following integrals: 

 

(i) ʃ(6x2 – 8x + 7)dx  (3 marks) 
 

(ii) ʃ(–3x3 + 5x2 + 2x – 10)dx  (3 marks) 
 

(c) The data below shows the quantity of maize flour produced by a maize miller over a period of six months in 
thousands of bags: 
 
Month  Number of bags 
  “000” 
January 600 
February 500 
March 450 
April 700 
May 400 
June 800 
 
Required: 
Using January as the base month, calculate the quantity index using the following methods: 
 
(i) Fixed base method. (3 marks) 

 
(ii) Chain base method. (3 marks) 
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(d) The research department of XYZ Ltd. has 5 male employees and 7 female employees. The head of department wishes 
to form a research team of five employees. 
 
Required: 
Determine in how many ways the research team could be formed such that it has 3 male and 2 female employees.   
   (5 marks) 

  (Total: 20 marks) 
 
QUESTION FOUR 
(a) Using an illustration in each case, differentiate between “mutually exclusive events” and “dependent events” as used 

in probability.  (6 marks) 
 

(b) An employee’s probability of waking up on time is ⅔. If she wakes up on time, there is a probability of 9/10 that she 
will catch the train and be on time for work. If she misses the train, there is a probability of ¼ that she will be on time 
for work. 

 
Required: 
(i) Draw a tree diagram to represent the above probabilities. (3 marks) 

 
(ii) The probability that the employee catches the train. (2 marks) 

 
(iii) The probability that the employee is late for work. (2 marks) 

 
(iv) The probability that the employee oversleeps and she is on time for work. (2 marks) 
 

(c) The sales revenue of 20 thermos flasks and 12 cups is Sh.39,600. The sales revenue for 8 thermos flasks and 17 cups 
is Sh.19,500. The selling price of each of the item had a mark up of 20%. 
 
Required: 
(i) The selling price of each of the items using matrix algebra. (3 marks) 

 
(ii) The cost price per item. (2 marks) 

  (Total: 20 marks) 
 
QUESTION FIVE 
(a) Citing an example in each case, explain THREE types of mathematical equations whose degree of polynomial is 

greater than zero and less than four. (6 marks) 
 

(b) The following raw data shows marks scored by 40 students in a statistics test: 
 
58 62 71 61 66 60 67 68 
69 68 53 72 65 76 77 73 
72 75 62 57 87 63 66 64 
83 67 82 68 72 74 81 88 
70 71 78 74 72 79 73 72 
 
Required: 
(i) Present the above data in a grouped frequency distribution table starting from the class of 50 – 54. (5 marks) 

 
(ii) Present the results in (b) (i) above in an ogive curve. (5 marks) 

 
(iii) Using the ogive curve in (b) (ii) above, estimate the value of quartile deviation. (3 marks) 

 
(iv) State the modal class. (1 mark) 

  (Total: 20 marks) 
…………………………………………………………………… 
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ATD LEVEL II 
 

BUSINESS MATHEMATICS AND STATISTICS 
 

TUESDAY: 6 December 2022. Morning Paper. Time Allowed: 3 hours. 
 
Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings. 
Do NOT write anything on this paper. 

 
QUESTION ONE 
(a) Describe each of the following sampling techniques: 

 
(i) Cluster sampling. (3 marks) 

 
(ii) Stratified sampling. (3 marks) 

 
(b) The table below shows the annual maize output for 100 farmers in a certain locality in the month of March 2022: 

 
Output in tonnes Number of farmers 
0 – 15 6 
15 – 30 9 
30 – 45 12 
45 – 60 18 
60 – 75 30 
75 – 90 15 
90 – 105 6 
105 – 120 4 
 
Required:  
Compute the: 

 
(i) Mean maize output. (3 marks) 

 
(ii) Modal maize output. (3 marks) 

 
(iii) Median maize output. (3 marks) 

 
(iv) Coefficient of variation. (3 marks) 

 
(c) Interpret your results in (b) (iv) above. (2 marks) 

  (Total: 20 marks) 
 
QUESTION TWO 
(a) Differentiate between an “identity matrix” and a “vector matrix” giving an example in each case. (4 marks) 

 
(b) A manufacturer produces 10 units of product R and 30 units of product S at a total cost of Sh.17,000 in week 1. The 

manufacturer also produces 20 units of product R and 40 units of product S at a total cost of Sh.26,000 in week 2. 
 
Required: 
Determine the cost of producing each unit of product R and each unit of product S using the matrix method. (6 marks) 
 

(c) In a bucket, there are 7 red balls and 5 green balls. 
 
Three balls are selected from the bucket without replacement. 
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Required: 
(i) Represent the above information in a tree diagram. (6 marks) 

 
(ii) Find the probability that the three balls selected are of the same colour. (4 marks) 

  (Total: 20 marks) 
 
QUESTION THREE 
(a) Compute the value of K in the quadratic equation: 

 –2k2 + 7k + 4 = 0 (3 marks) 
 

(b) Citing an example in each case, describe the following terms in the context of descriptive statistics: 
 
(i) Skewness.  (3 marks) 

 
(ii) Kurtosis.  (3 marks) 

 
(c) Distinguish between “simple interest” and “compound interest”. (4 marks) 

 
(d) Jane Oluoch intends to deposit money in one of her two accounts; A and B. 

 
If she deposits Sh.400,000 in account A, it earns a simple interest at a rate of 18% per annum for 5 years. 
 
If she deposits Sh.400,000 in account B, it earns interest at a rate of 14% per year compounded quarterly for 5 years. 
 
Required: 
(i) Calculate the interest earned by depositing in account A. (2 marks) 

 
(ii) Calculate the interest earned by depositing in account B. (3 marks) 

 
(iii) Citing a reason, advise Jane Oluoch on the most profitable account to invest in. (2 marks) 

  (Total: 20 marks) 
 
QUESTION FOUR 
(a) State four applications of mathematical functions in business. (4 marks) 

 
(b) Explain four assumptions of the break even analysis. (8 marks) 

 
(c) Hedi Limited has a demand function; 3Q = P – 7 in Sh. “000” where: Q is the quantity of goods produced and sold 

and P is the selling price in shillings per unit. 
 
The variable cost per unit of production is Sh.23,000 and the fixed cost is Sh.200,000. 
 
Required: 
(i) Determine the break even point quantity. (6 marks) 

 
(ii) Determine the profit maximising output. (2 marks) 

  (Total: 20 marks) 
 
QUESTION FIVE 
(a) Find the derivatives of the following functions: 

(i) f(x) = x½  (2 marks) 
 

(ii) f(x) = 5x2(x + 47) (2 marks) 
 

(b) Kera Omondi is an employee of Hashina Motors Limited. He received a net pay of Sh.113,536.90 for the month of 
May 2022. 
 
The employer had provided him with a house allowance of Sh.20,000 and a medical allowance of Sh.11,000. 
 
The net tax payable in May 2022 was Sh.49,563.10. 
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The monthly personal relief provided was Sh.2,400. Other deductions made on his salary in the month of May were 
as follows: 
 
Sacco shares Sh.4,000 
NSSF   Sh.200 
Car loan Sh.6,000 
NHIF Sh.1,300 
 
The rates of tax are as shown in the table below: 
 
Monthly income Tax rates 
First Sh.24,000 10% 
Next Sh.8,333 25% 
Above Sh.32,333 30%  
 
Required: 
(i) Kera Omondi’s gross salary for the month of May 2022. (3 marks) 

 
(ii) Net tax payable by Kera Omondi for the month of June if his monthly salary was increased by 15% in June 

2022.  (3 marks) 
 

(c) The following are prices in shillings and quantities in kilogrammes of goods consumed by households in the suburbs 
of Nairobi City in the years 2020 and 2021. 
 
 2020 2021 
 Price Quantity Price  Quantity 
 Sh. Kg. Sh. Kg. 
Wheat flour  60 10 50 14 
Cereals 40 14 70 12 
Sugar 100 7 130 6 
 
Base year = 2020 
 
Required: 
(i) Laspeyres price index.    (3 marks) 

 
(ii) Paasches price index.    (3 marks) 

 
(iii) Marshalls Edgeworth price index.   (3 marks) 

 
(iv) Interpret the result in (c) (iii) above.   (1 mark) 

     (Total: 20 marks) 
  …………………………………………………………………… 
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ATD LEVEL II 
 

BUSINESS MATHEMATICS AND STATISTICS  
 
TUESDAY: 2 August 2022. Morning paper. Time Allowed: 3 hours. 
 
Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings. 
Do NOT write anything on this paper. 

 
QUESTION ONE 
(a) In relation to statistics, distinguish between the following terms: 

 
(i) Primary data and secondary data. (2 marks) 

 
(ii) Census inquiry and sample inquiry. (2 marks) 

 
(b) Highlight four properties of a good measure of central tendency.  (4 marks) 

 
(c) The data below shows profits earned by XYZ company Ltd. in the years 2020 and 2021. 

 
                        Profits (Sh.million)  

 Year Year  
Month 2020 2021  
January 21 24  
February 21 24  

March 24 24  
April 21 27  

May 27 24  
June 24 24  

July 24 21  
August  21 24  

September 18 27  
October 21 18  

November  24 27  
December 24 27  
 

Required: 
(i) Create a table of cumulative totals and moving averages from the above data: (5 marks) 

 
(ii) Construct a Z- chart to represent the above data using the table created in (c) (i) above. (5 marks) 

 
(iii) Comment on the above graph with regard to profits earned by XYZ Company Ltd. (2 marks) 
 (Total: 20 marks)  
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QUESTION TWO 
(a) A small scale trader deposited Sh.2,000 in a bank account in the first month. The trader continued to increase the 

deposits by Sh.800 every other month until he deposited Sh.94,000 as the last amount.  
 

Required: 
(i) The number of months until the last deposit was made. (3 marks) 

 
(ii) The total amount in the bank account when the trader made the last deposit. (2 marks) 

 
(iii) The amount deposited in the 30th month. (2 marks) 
   

(b) Mr. Kimani Memba, a salesman earns a basic salary and a commission on sales made.  
In January 2022 he made sales amounting to Sh.200,000 and received total earnings of Sh.21,000. 
 
In February 2022, he made sales worth Sh.300,000 and received total earnings of Sh.24,000. 
 

Required: 
(i) Mr. Kimani’s basic salary and the rate of commission. (3 marks) 

 
(ii) The total earnings Mr. Kimani would make on a monthly sales worth Sh.900,000. (1 mark) 

 
(iii) The monthly sales made when his total earnings were Sh.36,000. (1 mark) 
 

(c) A manufacturer acquired a manufacturing machine at a cost of Sh.1,600,000. The estimated useful life of the 
machine is 5 years with a scrap value of Sh.400,000. 
 
Required: 
(i) The annual rate of depreciation using the reducing balance method. (3 marks) 

 
(ii) The difference between the net book value of the manufacturing machine after four years using reducing 

balance depreciation method and using the straight line depreciation method. (3 marks) 
 

(iii) The value of the manufacturing machine after three years using reducing balance method. (2 marks) 
 (Total: 20 marks) 

 
QUESTION THREE 
(a) James Oduor bought goods worth Sh.120,000. He projected to make a profit of 20% on the selling price.  

 
Required: 

 The selling price of the goods. (4 marks) 
 

(b) Factorise the following expression: 
  12x2 – 13x + 1     (2 marks) 

 
(c) The total cost of 14 radios and 9 computers is Sh.458,000. 

The total cost of 8 radios and 5 computers is Sh.256,000. 
 

The items are later sold at a margin of 20% on each radio and 12% on each computer. 
 

Required: 
(i) The cost of each radio and each computer using matrix algebra.   (4 marks) 

 
(ii) The selling price of each of the items in (c) (i) above.   (2 marks) 

 
(d) Abex Limited invests in a particular project. The firm estimates that after x months of running, the cumulative 

profits in shillings (“000”) from the project is given by the function;  
 
P = -x2 + 15x – 7 
Where; x represents time in months. 
The project can run for 20 months at the most. 

      
Required: 
(i) The breakeven time in months for the project.   (3 marks) 

 

(ii) The quantity that maximises profits.    (2 marks) 
 

(iii) The total profits earned within the breakeven points.   (3 marks) 
(Total: 20 marks) 
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QUESTION FOUR 
(a) Explain the following terms as used in set theory: 

 
(i) Union of a set.    (2 marks) 

 
(ii) Intersection of a set.   (2 marks) 

 
(iii) Compliment of a set.   (2 marks) 

 
(b) Distinguish between the following terms: 

 
(i) Additive rule and multiplicative rule as used in probability.  (2 marks) 

 
(ii) Permutations and combinations as used in counting techniques.  (2 marks) 

     
(c) A recent survey was carried out on the types of the three latest fashionable hair styles most preferred by the ladies 

in Nairobi County namely; chemical use, braiding and hair cut. The survey that included 470 respondents revealed 
the following: 

 
200 ladies preferred chemical use. 
280 ladies preferred braiding. 
190 ladies preferred hair cut. 
90 ladies preferred chemical use and braiding. 
70 ladies preferred chemical use and hair cut. 
120 ladies preferred braiding and hair cut. 
30 ladies preferred all the three hair styles.  
 
Required: 
(i) Represent the above information in a Venn diagram.  (4 marks) 

 
(ii) The number of ladies who preferred none of the above hair styles.  (4 marks) 

 
(iii) The number of ladies who preferred only one type of hair style.  (1 mark) 

 
(iv) The number of ladies who preferred at least two types of the hair styles. (1 mark) 

  (Total: 20 marks) 
 

QUESTION FIVE 
(a) (i) Differentiate between “fixed base method” and “chain based method” as used in index numbers.(2 marks) 

 
(ii) Explain four problems encountered in the construction of index numbers. (4 marks) 
 

(b) With reference to mean, mode and median, illustrate the following:  
 
(i) A positively skewed distribution.   (2 marks) 

 
(ii) A negatively skewed distribution.   (2 marks) 

     
(c) 100 raffle tickets were sold at a certain entertainment venue in which 40 tickets were green in colour, 10 tickets 

were yellow and 50 tickets were blue. 
 
Required: 
(i) Present the above information in a tree diagram.  (4 marks) 

 
(ii) The probability that the tickets chosen are of the same colour.  (3 marks) 

 
(iii) The probability that two tickets picked at random are yellow in colour. (3 marks) 

  (Total: 20 marks) 
…………………………………………………………………… 
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