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SECTION A 

QUESTION 1 [22 MARKS] 

(Write down the question number and the letter corresponding to your best option) 

1.1 A random sample of size n = 11 was selected from a population and the data are as 

follows: 29,30, 45, 23, 51, 82 ,69, 12 ,71 ,65, 39. Use this dataset to answer questions 

1.1.1 and 1.1.3 

1.1.1 The point estimate for the mean is [2] 

50.5 
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1.1.2 The standard deviation of the sample mean is equal to [2] 

50.3 

6.7 

71.6 

22.6 
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1.1.3. What is the range of the dataset above [2] 
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1.2 Which of the following hypothesis test can be used in statistics when 

n= 34ando = 29? [2] 

A. T-test 

B. Z-test 

C. one-way ANOVA 

D. Kruskal-Wallis test 

E. chi-square test 

N



1.3 

1.4 

1.5 

1.6 

1.7 

A research firm conducted a survey to determine the mean amount of money steady 

smokers spend on cigarettes during a week. They found the distribution of amounts 

spent per week followed a normal distribution with a standard deviation of NS5. A 

random sample of 49 steady smokers revealed that x = N$20 . Determine the 95% 

confidence interval for pu: [3] 

A (18.60; 25;40) 

B (19.37; 20.63) 

C. (20; 1.40) 
D (19.83; 20.17) 

E (18.6; 21.40) 

If A and B are any two arbitrary events and P(A N B) = P(A) x P(B), then the 

following is true about events A and B [2] 

A. Event A and B are collectively exhaustive 

B. Event A and B are mutual exclusive 

C. Events A and B are independent 

D. Events A and B are dependent 

E. None 

If a variable X represent the annual income per person in an organization, then X is 

a random variable [2] 

continuous 

descriptive 

discrete 

normal 
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none 

A new vaccine introduced for foot & mouth disease will either cure it or not, this is a 

possible application of; [2] 

Poisson distribution 

Normal distribution 

Binomial distribution 

Z-distribution 

none m
o
o
 >

 

In a Poisson distribution the mean (jw) for a random variable x is the same as; 

[2] 
Variance (a7) 
Standard deviation (c) 

Number of success 

Number of occurrences O
N
@
>



E. none 

1.8 What is the probability of getting one success in five observations if the probability 

of a success is 0.1 [3] 
A. 0.066 

B. 0.328 

Cc. 0.933 

D. 0.234 

E. none 

SECTION B 

(Attempt all questions and show all your working) 

QUESTION 2 [46 MARKS] 

2.1 The annual rainfall figures (in mm) for the past 20 years for Tsumeb are given below: 
  

142 | 133 | 138 | 127 | 148 | 154 | 161 | 155 | 131 | 176 
  

  152 | 136 | 129 | 121 | 128 | 162 | 145 | 133 | 137 | 132                       

21,1 

24.2 

2.1.3 

2.2 

2.2. 

4 

Determine the range for the rainfall data. [2] 

Group the data into a grouped frequency distribution with a lowest class lower limit 

of 120 mm and a class width of 10 mm. (NB include class, frequency, and relative 

frequency) 

[7] 
What percentage of the rain fall was received between 160 mm to 170 mm? [2] 

Cabbage is among the highest nitrates containing vegetarian food available in terms 

of quantity. The following table present the distribution of nitrates in grams that was 

measured from 29 cabbages. 
  

Nitrates contents Frequency 

(in grams) 
  

0-<9 

  

9-<18 
  

18-<27 
  

27-<36 
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36-<45         
Estimate the mean nitrate for the cabbages [4]



2.2.2 

2.2.3 

2.2.4 

2.3 

2.3.1 

2.3.2 

2.4 

2.4.1 

2.4.2 

2.4.3 

Estimate the median nitrate for the cabbages [4] 

Estimate the mode nitrate for the cabbages [4] 

Estimate the variance and the standard deviation of nitrate for the cabbages [6] 

Suppose you and a friend have contributed equally to a portfolio of $10 000 invested 

in a risky venture. The income X that will be earned on this portfolio over the next 

year has the following probability distribution. 

  

X $500| $100 | $2000 
  

          P(X) 0.5 0.3 0.2 
  

Determine the expected value and variance of the income earned on this portfolio. 

[5] 
Determine the expected value of your share (one half) of the income. [2] 

It is known that 80% of all business startups in the IT industry report that they 

generate a profit in their first year. If a sample of 10 new IT business startups is 

selected, find the probability that: 

Exactly seven will generate a profit in their first year [2] 

At least nine will generate a profit in their first year [4] 

P77 <X <8) - [4] 

Question 3 (32 marks) 

3.1 

3.2 

B.delis 

You sample 34 oranges from your farm’s harvest of over 500 000 oranges. The mean 

weight of the sample is 110 grams. The population standard deviation and mean are 

30 grams and 115 grams respectively. What is the probability that the mean weight of 

all 500 000 oranges is less than 110 grams? [3] 

During July 2018, tomatoes yield figures (in tons) were recorded over 10 farms around 

Tsumeb. 
  

Farm A B CG D E F G H | J 
  

Tomato yield | 35 | 21 | 33 | 24 | 30 | 36 |27 |39 | 25 | 26 

(ton)                           
Construct a 95% confidence interval to estimate the true mean tomato yield in



3.2.2 

3.2.3 

3.3 

3.3.1 

3.3.2 

Tsumeb. [8] 

Is this a T-statistic or a Z statistic, and why? [2] 

At the 5% level of significance test the hypothesis that the mean tomato yield around 

Tsumeb is below 30 ton. [6] 

The variance protein content (in mg) of a random sample of 10 bags of beans was 

found to be 0.67 mg. 

Estimate the variance for protein content of the entire population of beans with a 

95% degree of confidence. [7] 

Can we conclude that the population protein variance for the beans is less than 1.05 

mg? usea =0.05 [6] 

END OF EXAMINATION QUESTION PAPER



  

TABLE of CRITICAL VALUES for STUDENT'S ¢ DISTRIBUTIONS 

  

0.25 
us 

0.765 

0.741 

7 
0.711 

0.706 

0. 

0.700 

Column headings denote probabilities (2) above tabulated values. 

0.10 

7.916 

2.605 

2.333 

2.191 

2.104 

2.046 

1.948 
1 
1 

4 

0.025 

12: 

7 

2.776 

2.571 

2.447 

2.365 

2.306 

2.228 

2.1 

-821 

4 

3.747 
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3. 

2.5 2.998 

764 

718 

63. 
0.0025 | 0.001 

10.214 

0.0005 

12) 

0 

6.869 

5.959 

5. 
5.041 

 



Cumulative probabilities for POSITIVE z-values are shown below. 

00 : .06 

9983 

S997 

9994  



Z - Table 

The table shows cumulative probabilities for the standard normal curve. 

Cumulative probabilities for NEGATIVE z-values are shown first. SCROLL 
DOWN to the 2™ page for POSITIVE z 

  

z 00 1 02 .03 04 .05 .06 07 08 .09 
  

-3.4 0003 | .0003 4903 0003 0003 ; .0003 0003 | .0003 0003 {| .0002 
  

-3.3 0005 .0005 0005 0004 0004 .0004 .0004 0004 0004 .0003 
  

-3.2 0007 0007 0006 0006 0005 .0006 0008 .0005 0005 | .0005 
  

31 0010 .0003 0099 0009 .0008 .0008 0008 | .0008 0007 | .0007 
  

-3.0 0013 0013 013 0012 0012 0011 0011 0011 .0010 0010 
  

29 0019 | 0018 018 | 0017 | 0016 | O016 | 0015 | 0015 | 0014 | 0014 
  

-2.8 0026 | .0025 | 0024 | 0023 | 0023 | 0022 | 0021 0021 0020 | .0019 
  

-2.7 0035 | .0034 0033 ; 0032 | .0031 0030 | 0029 | 0028 | 0027 | .0026 
  

-2.6 0047 0045 0044 0043 0041 .0040 .0039 .0038 .0037 .0036 
  

-2.5 -0062 .0060 0059 0057 0055 | 0054 .0052 0051 0049 0048 
  

-2.4 0082 | .0080 0078 | 0075 | 0073 | .0O71 0069 | 0068 | 0066 | .0064 
  

-2.3 0107 {| .0104 0102 |} 0099 ; .0096 | 0094 | .0091 0089 | .0087 | .0084 
  

-2.2 0139 | 0136 0132 0129 0125} 0122 O19 | O16 | 113 | 0110 
  

-2.1 0179 | 0174 0170 | 0166 | 0162 | 0158 | O14 | 0150 | 0146 | 0143 
  

-2.0 0228 0222 0217 | 0212 0207 0202 0197 | .0192 0188 | 0183 
  

193 0287 0281 274 268 0262 0256 .0250 0244 0239 | .0233 
  

-1.8 0359 | .0351 0344 0336 0329 | .0322 0314 .0307 .0301 0254 
  

AT 0446 0436 0427 | 0418 | 0409 | 0401 0392 | 0384 | .0375 | .0367 
  

-1.6 0548 | 0537 } 0526 | 0516 | .0505 | 0495 | 0485 | 0475 | 0465 | 0455 
  

-1.5 0668 | .0665 0643 {| 0630 | 0618 | 0606 ; 0594 | .0582 0571 0559 
  

-1.4 0808 | 0793 O778 | 0764 | 0749 | 0735 | 0721 0708 | 0694 | .0681 
  

-1.3 0968 0951 .0934 0918 0901 0885 | .0869 | .0853 0838 | 0823 
  

1.2 1181 134 1442 1093 1075 1056 | .1038 1020 - 1003 0985 
  

AA 1357 1335 A344 A292 | 1271 1251 1230 | 1210 | .1190 | .1170 
  

-1.0 1587 1562 1639 1615 1492 1469 1446 1423 1401 1379 
  

-0.9 1841 1814 1788 1762 1738 711 1685 . 1660 1635 1611 
  

-0.8 2119 | 2090 2081 2933 2005 | 1977 W849 7 1922 | .1894 1867 
  

0.7 .2420 2389 | 2358 2327 | 2296 | 2266 | 2236 | 2206 | 2177 | 2148 
  

-0.6 2743 2709 2676 2643 2614 2578 | 2848 2614 2483 245) 
  

-0.5 3085 3050 3015 2981 2946 2912 | 2877 .2843 2610 | 2776 
  

0.4 3446 | 3409 | 3372 | 3336 | 3300 | 3264 | 3228 | 3192 | 3156 | 3121 
  

-0.3 3821 3783 | 3745 | 3707 3669 | 3632 | 3694 | 3657 | 3520 | 3483 
  

-0.2 4207 | 4168 4429 4099 4052 | 4013 | 3974 | 3936 | 3897 | 3859 
  

-0.1 4602 A5G2 4522 4483 A443 4404 4364 4325 4286 4247 
  

0.0 5000 | .4960 4920 4880 AB40 4801 4761 AT214 A651 4641                        



APPENDIX E: The Chi-Square Distribution 
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