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SECTION A: ANSWER ALL QUESTIONS

1. A sample of Quantitative analysis I students were asked each to select a toy from a box and
the weight of each toy selected was noted. The weights of the toys selected are:

0.74 0.35 0.16 0.52 0.10 0.98 0.93 0.42
0.33 0.68 0.51 0.61 0.43 0.89 0.50 0.79
0.43 0.15 0.59 0.39 0.82 0.65 0.02 0.15
0.11 0.31 0.44 0.95 0.58 0.24 0.23 0.26
0.86 0.05 0.46 0.86 0.09 0.72 0.22 0.86
0.63 0.73 0.23 0.79 0.74 0.23 0.98 0.83
0.57 0.59 0.44 0.36 0.99 0.85 0.44 0.33
0.56 0.88 0.37 0.60 0.78 0.69 0.79 0.86
0.20 0.85 0.70 0.41 0.66 0.45 0.11 0.83
0.58 0.50 0.67 0.94 0.67 0.82 1.00 0.73

(a) Construct a steam and leaf  for the weight of the toys [4 Marks]
(b) Construct a frequency distribution for the weight of the toys [6 Marks]
(c) Use the frequency distribution you constructed in (b) to: 

i. Construct an ogive and use it to estimate the quartiles [8 Marks]
ii. Calculate the coefficient of variation and interpret [9 Marks]
iii. On the ogive in (i), construct the box plot and interpret [3  Marks]

2. An average light bulb manufactured by the Gudo Corporation lasts 300 days with a variance
of 2 500 days. 
a) What is the probability that a Gudo light bulb will last at most a year? [4 Marks]
b) The testing service reported to Gudo Corporation that one of its bulbs last at most X days

with a probability of 0.96. Calculate the value of X? [4 Marks]
c) State the two assumptions you made in (a) above [2 Marks]

SECTION B: ANSWER ANY THREE (3) QUESTIONS

3. A  random variable is a  variable whose value is determined by the  outcome of a random
experiment. 
a) A company is trying to decide which one of two courses to institute. To help make a

decision eight employees take Course 1 and another eight take Course 2. Each employee
takes a test, which is graded out of a possible 25. The safety test results are shown below.

Course 1:  14 21 17 14 17 19 20 16
Course 2 :  20 18 22 15 23 21 19 15

i) Construct a 95% confidence interval for the difference of the means [7 Marks]
ii) Show that the sample mean is a consistent estimator of μ  [3 Marks]
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b) A farmer has  10 workers where  4 of them are female workers. A researcher randomly
selects without replacement two workers for a survey. Based on the survey, 
i) Construct a probability distribution with X as the random sample representing the

number of male workers selected for the survey [6 Marks]
ii) Use  the  probability  distribution  you  constructed  in  (i)  to  prove  the  probability

conditions for discrete random variable [4 Marks]

4. Statistical  hypothesis  testing  is  a  decision  making process  for  evaluating  claims  about  a
population.
a) At a local high school, students were randomly assigned to one of two Math teachers:

Mrs Murairwa and Mrs Mukusha. After the assignment, Mrs Smith had 30 students, and
Mrs Jones had 25 students. At the end of the year, each class took the same standardized
test. Mrs Murairwa's students had an average test score of 78, with a standard deviation
of 10; and Mrs Mukusha's  students had an average test  score of 85,  with a standard
deviation of 15. Use both traditional and p-value methods at 10% level of significance to
test the hypothesis that the Math teachers are equally effective teachers [10 Marks]

b) A researcher claims that the average number of sports that colleges offer for males is
greater than the average number of sports that colleges offer for females. A sample of the
number of sports offered by colleges is shown in the table below:  

At α = 0.10, is there enough evidence to support the claim? [10 Marks]

5. The cross tabulation of two survey questions produces the table shown below:

Type of property
How often House Fla

t
Bedsit Other

Once  a 
month

30 5 4 1

Once a week 110 80 8 2
Twice a week 5 10 33 2
More often 5 5 0 o
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(a) Construct  an appropriate  bar graph to show the distribution  of the type of  property
[4

Marks]
(b) If one of the types of property is selected at random, find the probabilities that the:

i) chosen property is not a house [2 Marks]
ii) chosen property is Bedsit given that it has been used once a week [5 Marks] 

(c) State the three popular types of probability [3 Marks]
(d) At 5% level of significance, test whether there is an association between the two sets of

responses for the two questions [6  Marks]

6. Probability is the chance of an event occurring. 
(a) Assume that the tennis teams are evenly matched. 

(i) What is the probability that the tennis match will last 4 games? [4 Marks]
(ii) Calculate the expected value and standard deviation of the probability distribution 

[4 Marks]
(b)An urn contains 6 red marbles and 4 black marbles. Two marbles are drawn from the urn

without replacement. 
i) What is the probability that both of the marbles are red? [4 Marks]
ii) What is the probability that a red marble and a black marble are drawn? [6 marks]

(c) A business man has 4 shirts and 7 shorts. How many different shirt/short pair can the
business man create? [2 Marks]
 

The end of paper
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ADDITIONAL INFORMATION

1. Sturge’s Rule:
C=1+3.3log (n )

Class width, 
i>
range
C

2. Mean of grouped data 
=

∑
i=1

n

fx i

n

3. Mean of ungrouped data = 

∑
i=1

n

x i

n

4. Mode = 
Lmo+(

Δ1

Δ1+Δ2
) i

5 Median = 
Lme+(

n
2
−F

f m
) i

6. Standard deviation 
=√∑i=1

n

fx
i
2−

(∑n=1

n

fx i)
2

n

n−1

7. Standard Deviation of ungrouped data= √∑i=1

n

x
i
2−

(∑
i=1

n

x i)
2

n

n−1

8. Coefficient of skewness: 
S k=

3(mean−median )

s
=
mean−mod e

s

9. Conditional probability: 
P (A ¿)=

P ( A∩B )

P (A)

10. Binomial Distribution:  P (X= x )=nC x p
x qn−x

11. Poisson Distribution:  P (X= x )=
e− λ λx

x !

12. Test statistic: 
t=

X́−μ
s

√n
  or 

Z=
X́−μ
σ
√n

13. Proportion Test Statistics = Z=
p̂− p

√ pq/n

14. Z=
X− μ
σ
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15. Weighted Mean: X́ w=
∑ xw

∑ w

16. CV = 
s
x́
×100

17.

18. 

19. 

20. 

21. or 

22. 

23. 

24. 

25. χ 2
=∑

(O−E )
2

E

6

2 2( )x P x  

2 2

ˆ ˆ ˆ ˆ
ˆ ˆ   

pq pq
p z p p z

n n 

E ( X )=∑ X . P ( x )

2 2

   
      

   
X z X z

n n
 

 


   1 2 1 2

2 2
1 2

1 2

  




X X
t

s s
n n

    1 2 1 2

2 2
1 2

1 2

  




X X
z

n n

 

 

   

 

2 2
1 2

1 2 2 1 2
1 2

2 2
1 2

1 2 2
1 2

    

   

X X z
n n

X X z
n n





 
 

 


 D

D

D
t

s n



   1 2 1 2

1 2

1 2 1
1

1 2 1

2
2

2

ˆ ˆ

1 1

ˆ

ˆ1

  


 
 

 


 



  

p p p p
z

pq
n n

where

X X X
p p

n n n

X
q p p

n



7



8



9



Chi Squared Distribution Table
df 0.995 0.99 0.975 0.95 0.9 0.1 0.05 0.025 0.01 0.005
1 0 0 0.001 0.004 0.016 2.706 3.841 5.024 6.635 7.879
2 0.01 0.02 0.051 0.103 0.211 4.605 5.991 7.378 9.21 10.597
3 0.072 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.345 12.838
4 0.207 0.297 0.484 0.711 1.064 7.779 9.488 11.143 13.277 14.86
5 0.412 0.554 0.831 1.145 1.61 9.236 11.07 12.833 15.086 16.75
6 0.676 0.872 1.237 1.635 2.204 10.645 12.592 14.449 16.812 18.548
7 0.989 1.239 1.69 2.167 2.833 12.017 14.067 16.013 18.475 20.278
8 1.344 1.646 2.18 2.733 3.49 13.362 15.507 17.535 20.09 21.955
9 1.735 2.088 2.7 3.325 4.168 14.684 16.919 19.023 21.666 23.589
10 2.156 2.558 3.247 3.94 4.865 15.989 18.307 20.483 23.209 25.188
11 2.603 3.053 3.816 4.575 5.578 17.275 19.675 21.92 24.725 26.757
12 3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.3
13 3.565 4.107 5.009 5.892 7.042 19.812 22.362 24.736 27.688 29.819
14 4.075 4.66 5.629 6.571 7.79 21.064 23.685 26.119 29.141 31.319
15 4.601 5.229 6.262 7.261 8.547 22.307 24.996 27.488 30.578 32.801
16 5.142 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32 34.267
17 5.697 6.408 7.564 8.672 10.085 24.769 27.587 30.191 33.409 35.718
18 6.265 7.015 8.231 9.39 10.865 25.989 28.869 31.526 34.805 37.156
19 6.844 7.633 8.907 10.117 11.651 27.204 30.144 32.852 36.191 38.582
20 7.434 8.26 9.591 10.851 12.443 28.412 31.41 34.17 37.566 39.997
21 8.034 8.897 10.283 11.591 13.24 29.615 32.671 35.479 38.932 41.401
22 8.643 9.542 10.982 12.338 14.041 30.813 33.924 36.781 40.289 42.796
23 9.26 10.196 11.689 13.091 14.848 32.007 35.172 38.076 41.638 44.181
24 9.886 10.856 12.401 13.848 15.659 33.196 36.415 39.364 42.98 45.559
25 10.52 11.524 13.12 14.611 16.473 34.382 37.652 40.646 44.314 46.928
26 11.16 12.198 13.844 15.379 17.292 35.563 38.885 41.923 45.642 48.29
27 11.808 12.879 14.573 16.151 18.114 36.741 40.113 43.195 46.963 49.645
28 12.461 13.565 15.308 16.928 18.939 37.916 41.337 44.461 48.278 50.993
29 13.121 14.256 16.047 17.708 19.768 39.087 42.557 45.722 49.588 52.336
30 13.787 14.953 16.791 18.493 20.599 40.256 43.773 46.979 50.892 53.672
40 20.707 22.164 24.433 26.509 29.051 51.805 55.758 59.342 63.691 66.766
50 27.991 29.707 32.357 34.764 37.689 63.169 67.505 71.42 76.154 79.49
60 35.534 37.485 40.482 43.188 46.459 74.397 79.082 83.298 88.379 91.952
70 43.275 45.442 48.758 51.739 55.329 85.527 90.531 95.023 100.425 104.215
80 51.192 53.54 57.153 60.391 64.278 96.578 101.879 106.629 112.329 116.321
90 59.196 61.754 65.647 69.126 73.291 107.565 113.145 118.136 124.116 128.294
100 67.328 70.065 74.222 77.929 82.358 118.498 124.342 129.561 135.807 140.169
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