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INSTRUCTIONS: Answer all question one and any other two questions 

QUESTION ONE – (30 MARKS) 
 
(a)  Differentiate between stable and a stationary population.   (2 Marks) 
 
(b)  Briefly describe two sources of demographic data stating at least two uses of the data  
      obtained in each.         (6 Marks) 
 
(c)  State with reason whether either of the following functions can be used as a model for a life  
      table function �� which denotes the number of survivors of a cohort who have achieved their 
        ��� birthday. 
 �� = 100000 − 50�� 
            �� = 100000 + 50�1 + ��� 
For the chosen model(s), determine the radix and the ultimate age.    (4 Marks) 

(d)  The population of Kiambu County in 1989,1999,2009 was 15.3 million, 21.4 million and   
      28.7 million respectively 

(i) Find the projected population of Kiambu in 2019 using arithmetic, geometric and 
exponential mathematical methods.      (6 Marks) 

(ii) Explain two uses of the projection obtained in (i) above    (2 Marks) 
 
(e)  Suppose there are two populations, A and B, which are currently of equal size and have been  
   



  growing exponentially at a constant rate of .02 and .01 respectively.  if these rates persist into  
  the future, what will be the ratio of the population size of A relative to B in 50 years?  

(3 Marks) 
(f)  The total fertility rate in certain country was 6.4 children per woman, which was 2.5 times  
      the level needed for replacement.  Approximately what proportion of newborn girls survive  
      to the mean age of childbearing, assuming the sex ratio at birth is 105.  (4 Marks) 
 
(g)  For a population size P after t years, the model has the differential equation given by : 

 
��

��
= ���� − �� where a and c are contants 

Determine the population model P.   (5 Marks) 
 
QUESTION TWO – (20 MARKS) 
 
(a)  The accuracy of demographic statistics is dependent on the accuracy of data used.  Describe  
       two types of errors in demographic data explain their possible sources.  (6 Marks) 
 
(b)  In a certain island, data on age groups in a reproductive-span of women, their number and  
      recorded number of births, for a given calendar year, were recorded as follows: 
AGE 
GROUP 

15-19 20-24 25-29 30-34 35-39 40-44 45-49 

NO. OF 
WOMEN 

210000 175000 157500 140000 122500 105000 87500 

NO. OF 
BIRTHS 

1080 8400 9450 1140 23100 5400 3600 

 
It is also known that 55% of births are female births.  Calculate the following rate. 

(i) Age specific fertility rate        (3 Marks) 
(ii) Total fertility rate        (2 Marks) 
(iii)General reproduction rate       (2 Marks) 
(iv) In what way(s)  is the General Fertility Rate a better measure of fertility levels than the 

Crude Birth Rate?        (1 Mark) 
(v) What value must the Gross Reproduction Rate have if the Total Fertility Rate is at 

replacement and why?       (1 Mark) 
 
(c)  The population P, t years after the initial observation is given by the formula: 

 �� =
������

������.���
  

Determine the exact size of the population and the time in years when the rate of growth is 
maximum           (5 Marks) 
 
 
 



QUESTION THREE – (20 MARKS) 
(a)  Define the following terms: 

(i) Vital statistics          (1 Mark) 
(ii) Demography         (1 Mark) 
(iii)Graduation          (1 Mark) 

 
(b)  During a sample survey of Makutano constituents, the flowing demographic data was  
      obtained 
Age group 0-4 5-9 10-

14 
15-
19 

20-
24 

25-
29 

30-
34 

35-
39 

40-
44 

45-
49 

50-
54 

55-
59 

60-
64 

65-
69 

70-
74 

75-
79 

Male 
population 

2020 1686 1384 1086 848 686 562 469 335 227 165 137 116 88 64 53 

Female 
population 

2233 1874 1534 1202 937 741 612 507 360 265 217 190 155 117 76 57 

 
Use the United Nations age-sex Accuracy Index to assess the age-sex reporting 
 
(c)  The government of Kenya would like to conduct a study on the social and economic factors  
      which lead to a migrant moving to from one province to another.  To facilitate this, you, as a  
      demographer with the Kenya National Bureau of Statistics, have been tasked with the  
      responsibility of identifying which provinces experienced the highest immigration, out- 
      migration and net-migration rates based on the previous census.  Below is a table displaying  
      the populations across the different provinces.      (9 Marks) 
 

 PROVINCE 
OF ORIGIN 

NAIROBI EASTERN COAST CENTRAL RIFT 
VALLEY 

NYANZA NORTH 
EASTERN 

WESTERN 

 NAIROBI 153,422 3,965 2,273 413 1,342 248 3,112 873 
 EASTERN 843 293,025 527 1,359 1,902 1,960 373 945 
 COAST 1,020 857 164,715 1,208 1,222 118 63 3,062 
 CENTRAL 2 113 9 219,205 512 14 6 212 
 RIFT 

VALLEY 
282 544 605 4,349 420,669 272 28 254 

 NYANZA 645 4,658 1,079 761 3,795 160,244 225 371 
 NORTH 

EASTERN 
1,826 1,053 126 140 192 766 51,388 216 

 WESTERN 65 439 524 773 717 38 27 105,417 

 

QUESTION FOUR – (20 MARKS) 
(a)  The sex ratio of a certain population was found to be 107 following sample census.  
      However, according to vital statistics registration it is known that the sex ratio is 98.  Explain  
      the discrepancy in the two ratios.       (3 Marks) 
 A clinical trial was being conducted on the effect of  a new drug meant to cure cervical cancer.  
The trial was conducted on 2000 patients who suffered the advanced stages of the disease.  These 
participants were observed over a fifteen months periods and the number of deaths in each month 
was recorded as follows: 



 
 
Determine the following: 

(i) The probability that the patient will still be alive at the end of the third month. 
(ii) The probability that a patient who was alive at the end of first month is still alive at the 

end of the third month 
(iii)The probability that a patient who was alive at the end of the fourth month will die 

between the beginning of the tenth month and the end of the fourteenth month  
(iv) The expectation of life for the patients at the beginning of the clinical trial. 

 
(b)  Following a census in country X, the following population data was inaccurately 
enumerated.  Using Carrier-Farrag graduation method to correct the data. 


