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ADVANCED  MATHEMATICS 

Combination PCM.PGM/EGM 

_____________________________________________________________________ 

INSTRUCTIONS 

1. This paper consists of FOUR (4) questions. 

2. Answer all questions. Use A4 papers out of that will not be marked. 

 

1. (a) Bag A contains 3 red and 4 black balls. Bag B conatins 5 red and 6 black  

       balls. One ball is drawn at random from one of the bags and it is found to  

       be red. Find the probability that it was from bag B. 

(b) (i) State four conditions for a random experiment to follow a binomial  

            distribution 

      (ii) If the random variable x is such that 𝑥~𝐵(𝑛, 𝑝) then prove that    

            𝐸(𝑥) = 𝑛𝑝 𝑎𝑛𝑑 𝑉𝑎𝑟(𝑥) = 𝑛𝑝𝑞 where 𝑞 = 1 − 𝑝 

 

(c) The random variable x has the following probability distribution: 

         𝑝(𝑥) = {

𝑘     𝑖𝑓   𝑥 = 0
2𝑘   𝑖𝑓    𝑥 = 1
3𝑘    𝑖𝑓    𝑥 = 2
0     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

i. Determine the value of k 

ii. Find 𝑃(𝑃 ≤ 2) + 𝑃(𝑥 = 1)   

2. (a) If the complex number 
5

23
1













i

i
z  express Z in the exponential form. 

(b) Describe geometrically the locus of the complex number z such that     

         arg (
𝑧+𝑖

𝑧+1
) ≤

𝜋

4
 

(c) Given that one of root of the equation 𝑧4 − 6𝑧3 + 23𝑧 + 26 = 0 is 1+i find  

       the product of other roots 

(d) Solve the equation 𝑥3 − 3 + 3𝑖 = 0 express your answer in exponetial  

        form 

(e) Solve for z; given that 



 
 

i. cos 𝑧 = 3 

ii. sin 𝑧 = 2 

 

 

3. (a) If 0 cba and 7 ,5b ,3  ca   show that the angle between b and a  is    

      60° . 

 

(b) By using vector prove 

i. Sine rule 

ii. Cosine rule 

 

(c) If 4b ,3 a and angle between b and a is 60° find 

i. ba  

ii. ba  

 

(d) If the force kji 32   applied on a distance of 2m in the direction    

       kjia 223   . Calculate the work done. 

 

4. (a) If x is very large, show that 

i. ln(𝑐𝑜𝑠ℎ𝑥) = 𝑥 − ln 2 

ii. ln(𝑠𝑖𝑛ℎ𝑥) = 𝑥 − ln 2 

iii. ln(𝑡𝑎𝑛ℎ𝑥) = 0 

 

(b) Solve for x 

i. 4(𝑐𝑜𝑠ℎ ln 𝑥) − 𝑠𝑖𝑛ℎ ln (
𝑥

2
) = 7 

ii. cosh (𝐼𝑛
𝑥

2
) + 2 sinh (ln

𝑥

3
) = 3 

iii. 2𝑡𝑎𝑛ℎ−1 (
𝑥−2

𝑥+1
) = ln 2 

 

(c) Solve the following simultaneous equations 𝑠𝑖𝑛ℎ𝑥 + 𝑐𝑜𝑠ℎ𝑦 = 5 and 

         𝑠𝑖𝑛ℎ2𝑥 + 𝑐𝑜𝑠ℎ2𝑦 = 13 leave your answer in natural logarithms. 
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BASIC APPLIED MATHEMATICS 

Combination PCB/HGE 

__________________________________________________________________- 

INSTRUCTIONS 

1. This paper consists of FOUR (4) questions. 

2. Answer all questions. Use A4 papers out of that will not be marked. 

 

1. (a) Three consecutive terms of a GP have product 343 and sum .
2
49

 Find  

       the terms. 

(b) Find the sum to infinity of the series. 

       ........
4
1

2
1

1   

(c) Convert 


302.1  into improper fraction using sum to infinity. 

(d) An A.P has first term 7, the nth term is 84 and (3n)th  term 245 find the  

       value of n. 

 

2.  (a) Differentiate 1)( 2  xxf  from the 1st principle. 

 (b) (i) If  
x

x
y

2
2
  prove that .

2
2

2
x

x
dx
dy

xy   

 (c) Without using calculator find the value of 6.0  

 (d) The distance s metres travelled by a car in t second after the brakes  

        are applied is given by 25.225 ttS  . Find 

i. The speed of the car ( in km /h) when the brakes are applied. 

ii. The distance the car travels before it stops. 

 

3. (a) If Matrix  A= 






















311

132

223

 verify that det (A)= det  TA . 

 



 
 

(b)Find the adjoint of matrix  A above and use it to solve the following  

    system of simultaneous equations. 

     














43

932

1223

zyx

zyx

zyx

 

(c) Solve the following simultaneous equations: 

      







16

1222

xy

yx
 

4. (a) Show that   CosSinCosSin  33  CosSin1  

(b) Solve the equation    CosxxSin o 45  where ox 2700   

(c) Sketch the graph of Sinxxf )(  where .22  x  

(d) Eliminate   from each of the following. 

i. .2tan,tan   yx  

ii.  SinyCosx 2,12   
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 BIOLOGY  

_____________________________________________________________________ 

1. Answer ALL questions. 

2. Use A4 papers out of that will not be marked. 

 

1. Mrs. Nyau delivered a baby boy in hospital. After observing the baby for a few 

minutes it was taken to the nursery. The next time she saw the baby, Mrs. Nyau 

was convinced that it had been exchanged with another baby boy. After going 

home she filed a suit against the hospital. Blood tests showed that Mrs. Nyau was 

blood group O and her husband was blood group AB. The baby was blood group 

O. Using the symbols IA, IB and IO to represent the genes that control the 

production of blood types antigen, find out if an exchange had occurred. 

 

2. A farmer mated his dark red cow with a white bull. The cow gave birth to a light 

red calf.  

(a) State why the calf if light red and not dark red or white. 

(b) If a light red bull is mated with a dark red cow, work out using appropriate 

letter   

     symbols the probability of getting a light red offspring. 

 

3. (a) With reference to the inheritance of genetic defects, explain what is a carrier.  

(b) The disease called Huntington’s disease is inherited through a dominant gene.   

      Explain whether it is possible to have a carrier for the disease. 
 

4. With reference to the first and second Mendel’s laws of inheritance describe how 

the ratios of 3:1 and 1:1 in monohybrid cross; 9:3:3:1 and 1:1:1:1 in a dihybrid 

cross are obtained. 
 

5. In guinea pig (Cavia), there are two alleles for hair colour; black and white, and 

two alleles for hair length; short and long. In a breeding experiment all F1 

phenotypes produced from a cross between pure-breeding short-black haired and 

pure breeding long-white haired parents had short-black hair. 

(a) Which alleles are dominant? Give reason for your answer. 

(b) Use cross diagrams to show both F1 and F2 results. 

6. (a) Using appropriate genetic symbols carry out genetic crosses to show the   

      percentage phenotype of blood group of children whose parents are both    



 
 

      heretozygous, the father being A and the mother AB. 

(b) What is the probability that the parents will have a child with blood group O? 

 

7. If a pure strain of mice with brown-coloured fur are allowed to breed with a pure 

strain of mice with grey-coloured fur they produce offspring having brown 

coloured fur. If the F1 mice are allowed to interbreed they produce an F2 generation 

with fur colour in the proportion of three brown-coloured to one grey. Carry out 

genetic crosses to illustrate these results. 

 

8. In the experiment conducted on pure-breeding varieties of oats, one with black-

hulled grains and the other with white-hulled grains, the offspring (F1) all had 

black-hulled grains. When F1 generations were crossed they gave F2 generation 

with the following phenotypes: 

418 – black-hulled grains  

106 – grey-hulled grains  

36 – white-hulled grains. 

Use the punnet square to show the gametes, genotypes and phenotypes in each 

generation and suggest the genetic ratio. 

 

9. In white leghorn fowl, plumage colour is controlled by two sets of genes including 

the following: 

W (white) dominant over w (colourful) 

B (black) dominant over b (brown) 

The heterozygous F1 genotype WwB is white. Account for this type of gene 

interaction and show the phenotypic ratio of the F2. 

 

10. Assume that in man the difference in skin colour between black and white is due 

to two pairs of alleles which are AABB for black and aabb for white and that any 

three of the colour producing alleles produce dark skin, any two alleles produce 

medium skin and any one allele produces light skin. Using appropriate genetic 

symbols show how you will determine the skin colour of the offspring from: 

(a) A white woman and a black man. 

(b) Two individuals who are genetically like the F1 offspring in 8 (a) above. 

 

11. In the fruitfly, Drosophila, white eye is a sex linked recessive mutation. In a 

laboratory experiment, homozygous red eyed females were crossed with white 

eyed males and the F1 progeny allowed to interbreed at random. Explain why only 

25% of the F1 progeny had white eyes and were all of the same sex. 

 



 
 

12. In Drosophila melanogaster, the gene for greyness (E) is dominant to the gene for 

ebony colour (e). 

(a) What would be the F1 phenotype if the parental flies were both heterozygous  

      for the body colour? 

(b) If the male fly were homozygous grey and the female fly heterozygous, what  

      would be the F1 offspring phenotypes? 

 

13. (a) Why is it not possible to use homozygous dominant organisms in a back cross   

      (test cross) experiment to determine the genotype of an organism showing the      

       dominant phenotype? Illustrate your answer fully. 

(b) Categorize the following list of human traits into continuous and discontinuous  

      traits: tongue rolling, intelligence, height, blood groups, sex and skin colour. 

 

14. (a)In human couples, the sex of a baby is determined by man. Explain this     

     statement. 

(b) A newly married couple expects a baby. Using a genetic cross, work out the  

                 probability of their first born child being a boy. 

 

15. Haemophilia is a genetic disease which is transmitted through a recessive gene 

linked to the X chromosome. The normal gene may be represented by XH and the 

gene for haemophilia may be represented as Xh.  

(a) With respect to the gene for haemophilia, give all the possible genotypes in   

      human population and state their phenotypes. 

(b) A woman who is a carrier for haemophilia gene married a normal man. Work   

      out the following for their offspring: 

i. The expected genotypic ratio 

ii. The expected phenotypic ratio 

(c) Haemophilia is more common in men than women. Suggest reasons to account  

for this. 
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CHEMISTRY 

____________________________________________________________________________  

INSTRUCTIONS 

1. Answer ALL questions. 

2. Write your work in A4 paper. 
 

    QUESTIONS 

1. Alkene A(C16H16) on ozonolysis gives only one product B(C8H8O). Compound B on 

reaction with NaOH/I2 yields  Sodium benzoate. Compound B reacts with 

KOH/NH2NH2 yielding a hydrocarbon C (C8H10). Write the structures of compounds B 

and C. Based on this information two isomeric structures of alkene A can be proposed. 

Write  their structures and identify the isomer which on catalytic hydrogenation (H2/Pd-

C) gives a racemic mixture. 

 

2. Give reasons for the following observations: 

a) Benzene is extraordinarily stable though it contains three double bonds? 

b) Benzene undergo electrophilic substitution reactions easily and nucleophilic 

substitutions with difficulty? 

c) Acidic behavior of the compounds: n-hexane, benzene and ethyne decreases in the 

order: H-C   C-H>C6H6>C6H14. 

d) Alkynes undergo necleophilic addition reactions while simple alkenes do not? 

e) Addition of HBr to propene yields 2-bromopropane, while in presence of benzoyl 

peroxide the same reaction yields 1- bromopropane. 

 

3. A compound “X” (C2H4O) on oxidation gives “y” (C2H4O2) which undergo iodoform 

reaction. On treatment of X with HCN, compound Z is formed, which on hydrolysis 

gives 2- hydroxyl propanoic acid. 

i.  Write down structures of X and Y. 

ii. Name the product when X reacts with dil. NaOH. 

iii. Write down the equations for the reactions involved. 

 

4. At a certain temperature, 1 mole of  PCl3(g) and 2 moles of Cl2 (g) were placed in a 3.0 

of litre container. At equilibrium. Only 0.7 mole of PCl3(g)  remained. Calculate the 

value of the equilibrium constant for the reaction: 

PCl3(g) + Cl2(g)              PCl5(g) 

 

 

 



 
 

5. 1.0 mole of  N2O4  is placed in 5 litre vessel at 100oC.  Part of it dissociated to form NO2 

and at equilibrium 1.0 mole of NO2 is present. If total pressure is 1.2 atm. 

a) Calculate the pressure constant KP. 

b) Derive the relationship between KC and KP for the reaction: N2O4             2NO2 
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ECONOMICS I & II 

_____________________________________________________________________ 

INSTRUCTIONS 

 Answer all questions 

 Use A4 papers out of that will not be marked. 

 This paper is divided into two parts, part one comprise Economics one, and part 

two comprise Economics two. 

PART ONE: ECONOMICS ONE 

1. Write short notes on the following economics concepts, 

i. Spill- over effects 

ii. Spill – over benefit 

iii. Externalities 

iv. Positive consumption externalities 

v. Negative consumption externalities 

vi. Positive production externalities 

vii. Negative production externalities 

viii. Producer – Consumer externalities 

ix. Consumer – Production externalities 

x. Free riding 

 

2. Highlight eight factors which influence compensation differential in the economy. 

3. Is full employment implies zero unemployment? Discuss 

4. Show the applicability of Keynesian theory of unemployment in Less Developed 

Countries like Tanzania. 

5. Study carefully the following table and answer the questions that follow; 

YEAR 1 YEAR 2 

Goods Price Index Weight Price Index Weight 

A 2.00 100 4 2.50 125 4 

B 5.00 100 2 6.00 120 2 

C 1.00 100 1 0.8 80 1 

D 3.00 100 3 6.00 200 3 

 

 

 



 
 

Determine; 

i. The weighted index of prices for the year 1 and 2 

ii. The percentage change in the weighted index over the period 

iii. The change in the value of money on goods over the periods 

iv. Provide economic interpretation on your answer from part (iii) above. 

 

PART TWO: ECONOPMICS TWO 

 

1. Given the following statistics for a simple economy. 

            Y = C + I +G, where; 

            C = 100 + 0.8Yd, T = 10 + 0.1Y, I = 50, G = 30 

          Calculate: 

i. Equilibrium level of national income 

ii. Equilibrium level of consumption 

iii. Total tax paid to the government, at equilibrium level of national income 

iv. Investment multiplier 

v. Marginal propensity  to save 

vi. Derive saving function from the data given above 

 

2. You are given the following information for country W in a certain year; 

GNPmp ………………………………..= 87503million shs 

Capital consumption allowance………= 4699million shs 

Net factor income from abroad……….= -191milliom shs 

Subsidies………………………………= 8675million shs 

Net indirect taxes………………………= 9576million shs 

Where; 

GNPmp = Gross National Products at market price. 

            Find; 

i. Gross National Product at factor cost 

ii. Net National Product at factor cost 

iii. Net Domestic Product at factor cost 

iv. Net domestic product at market price 

v. Net National Product at market price 

 



 
 

3. Study the data given in the table below and answer the questions that following; 

COUNTRIES Commodities (tons per man hour) 

Tea (tons) Sisal (tons) 

Tanzania 18 12 

Kenya 9 4 

            

i. Which country has got absolute advantage in the production of tea? Why? 

ii. Which country has got comparative advantage in the production of tea? 

iii. Which country has got comparative advantage in the production of sisal? Why? 

iv. How should the two countries specialize in order to gain from trade, or in 

specialization? 

4. The saving function of an economy is S = -200 + 0.25Y, the economy is in equilibrium 

when income is equal to 2,000 units. Calculate; 

i. Investment expenditure at equilibrium level of income  

ii. Consumption function 

iii. Autonomous consumption 

iv. Investment multiplier 

v. Marginal propensity to consume and marginal propensity to save. 

5. (a) Define 

i. Narrow definition of money supply (M1) 

ii. Broad definition of money supply (M2) 

 

(b) Given the following data 

 Money outside the banking system……..= 50,000,000 

 Demand deposit…………………………= 10,000,000 

 Saving deposit…………………………..= 15,000,000 

 Time deposit ……………………………= 20,000,000 

                    Calculate; 

i. Narrow definition of money supply 

ii. Broad definition of money supply 

 

         (c) Keynes has deposited Tsh 500,000 in his cheque account with CRDB – Bank, but the 

bank has a policy of maintaining 20% of deposits as cash reserve ratio. 

                 Calculate; 

i. The amount of money created by the bank 

ii. Money or bank multiplier. 
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 PHYSICS 

____________________________________________________________________________  

INSTRUCTIONS 

1.Answer ALL questions. 

2.Write your work in A4 paper. 
 

1. (a) Explain each of the following in terms of rotational dynamics; 

i. It is easier to loosen a nut on the bolt using a long spanner than using a short  

one.  

ii. An iceskater spins more easily while her arms folded than when her arms 

stretched. 

iii. In hand driven grinding machine, handle is put near the circumference of the 

wheel or stone. 

iv. Spokes are fitted in the cycle wheel    

        

(b) i. Define radius of gyration. 

                  ii. Radius of gyration of a body about an axis at a distance 8 cm from its centre   of   

                      mass is 12 cm. Find its radius of gyration about a parallel axis through its centre of  

                      mass. 

 

2. (a) Given Y=2cos  x5.0
 -200t

 
   Find   (i) Amplitude 

              (ii)  Frequency 

              (iii) Time  

              (iv) Wavelength 

         Where y and x are in cm and t in Seconds  

          (b) A progress wave is represented by the equation y= 20sin (1000 t -
51
t  

              when t is in second and y in cm, Find. 
i. Amplitude   a, 

ii. Wavelength     

iii. Frequency f  

iv. Period       T 

  Derive the progressive wave equation especially for the wave which is travelling from   

  right to the left. 

 



 
 

3. (a) State the Stefan’s  law. 

(b) Calculate the energy radiated in one minute by a black body of surface are 200cm2  

      maintained at 127ºC. Stefan’s Constant = 5.7x10-8Wm-2K-4 

(c) Two absolute scales A and B have triple points of water defined to be 200A and  

     350B. what is the relation between TA and TB? 

 

4. (a) State and explain Kirchhoff’s laws. 

             (b)  Fig 2.1.29 shows an electrical circuit. Assuming the internal resistances of the  

                    cells are negligible, calculate the current through each resistor 

 

 

 

 

   

                    

 

 

 

 

 

 

5. (a) State and explain Brewster’s law 

               (b) When a beam of light of wavelength 780 nm is incident on the surface of a liquid at  

                   An angle 56
0
 the reflected light is completely polarized. Determine the wavelength  

                    of the reflected ray in the liquid. 
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 GEOGRAPHY 

____________________________________________________________________________  

INSTRUCTIONS: 

1. Answer ALL questions. 

2. ALL writings should be in BLUE or BLACK ink, except diagram which must be in 

pencil. 

3. A work which is  not written by yourself will not be marked. 

4. Be neat and clear, dirtiness of any kind will result to loss of marks. 

5. Write your work in A4 papers. 

6. Attach this question paper with your work. 

     QUESTIONS 

1. a). Explain five (5) characteristics of population census. 

b). Describe four (4) merits and four (4) demerits of census. 

 

2. Briefly describe the following concepts as used in geography: 

i. Fecundity  

ii. Vital registration  

iii. Child women ratio 

iv. Ageing population 

v. Natural population change. 

 

3. Explain seven factors influencing climate of a particular area. 

 

4. The table below shows the mean annual percentage frequency of wind direction and wind 

speed. Study it carefully and then answer the questions that follow: 

 

Wind speed 

/direction 

N NE E SE S SW W NW 

< 4mph 1.3 3.2 2.6 3.4 2.2 4.6 2.0 3.6 

4-12mph 2.4 4.0 3.1 2.8 2.7 4.4 3.5 2.5 

12-24mph 1.6 4.5 3.6 3.9 1.4 3.7 1.0 2.1 

>24 mph 0.8 2.5 2.6 1.5 0.8 3.4 0.3 1.0 

Total 6.1 14.2 11.9 11.6 6.1 16.1 6.8 9.2 

i. Display the data above by means of compound wind rose. 

ii. What are the merits and demerits of using this method in presenting data.  



 
 

 

5. Study carefully the data below in the table and answer the questions that follow. 

 

Class interval Frequency 

0 - 4 4 

5 - 9 11 

10 - 14 36 

15 - 19 54 

20 - 24 21 

25 - 29 9 

30 - 34 1 

35 - 39 4 

 

i. Find the range of grouped data. 

ii. Calculate the standard deviation. 

iii. What are the advantages and disadvantages of range given geographical data? 

 

6. With the aid of diagrams distinguish the following geographical terms: 

i. Atoll reef and mud flats salt. 

ii. Soil texture and soil pH. 

iii. Discordant drainage system and trellised drainage pattern. 

iv. River capture and emphemeral river. 

v. Artesian well and kame terrace. 
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GENERAL STUDIES  

___________________________________________________________________________ 

INSTRUCTIONS 

I. This paper consists of THREE questions. 

II. Answer only TWO questions. Use A4 papers out of that will not be marked. 

 

1. Analyze six philosphical idea of Karl Max on elimination of 

capitalism. 

2. Anayse six reasons for the development of liberal philosophy in 

Tanzania. 

 

3. Describe six aims of the structural Adjustment policies (SAPs) 

toward the restructuring of African economies in the mid 1980’s. 

 

4. Must Tanzania especially youth do engage in social media and tend 

to post pictures and videos against the ciber crime Act 2015. As an 

educated youth of Tanzania explain six offences under ciber crime 

Act 2015, and suggest five ways of protecting from ciber crime. 

 

5. With example, discuss six impacts of deadly pandemic disease 

COVID-19 in social and economic development world wide. 
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______________________________________________________________________ 

INSTRUCTIONS 

1. Answer ALL questions in this paper. 

2. Use A4 papers out of that will not be marked. 

 

1. Using relevant examples, describe eight factors to prove that Kiswahili is an 

international language. 

 

2. Use eight points to support the view that in order to improve the students’ competence in 

             Tanzanian Secondary Schools, Kiswahili Language should be used as the medium of                 
                instruction. 

 

3. (a) Write a phonetic description for the final sound in each of the following words: 

i. Lamb 

ii. Rough 

iii. Breeze 

iv. Public 

v. collapse 

(b)Using each of the following words, explain how stress can be used to identify and 

                 distinguish two words whose spellings are identical: 

i. Content 

ii. Invalid 

iii. Present 

iv. Minute 

v. Compact



 

4. Write the technical term given to the word formation strategy in each of the following 

              sentences. 

i. Expanding the original meaning of a word. 

ii. Repetition of a word or part of a word. 

iii. Replacing the original meaning of a word. 

iv. Using a word as a different part of speech. 

v. Limiting the original meaning of a word. 

vi. Formation of words from scratch (or nothing). 

vii. Changing the order of two adjoining sounds in a word. 

viii. Removal of an affix from the existing word. 

ix. Shortening an existing noun to produce a new verb. 

x. Taking a word from one language into another with or without modification 

 

5. Analyze the relevance of two novels you have studied under this section, to the 

contemporary world using four points each 
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 ________________________________________________________________ 

 

INSTRUCTIONS 

1. Answer ALL questions in   

2. Use A4 papers out of that will not be marked.  

 

QUESTIONS 

1.  Analyze six objectives of the south- south dialogue 

 

2. How was African affected by the hostile relation between USA and the 

Soviet Union since 1945 to 1990? Give six points. 

 

3.  Show six impacts of the 1948 declaration of the independence of the new 

state of Israel. 

 

4.  Examine six events which led to Berlin congress of 1878. 

 

5. Why thaw relation between United States against Soviet Union frozen 

again in 1980s. 

 

6. Evaluate six (6) strategies employed by the USA president Frank Delane 

Roosevelt to revive the economy after the great slump of 1929. 

 

7.  Point out six (6) impacts of Camp David Accord of 1878-1979 between 

Israel and Egypt in trying to resolve the existing disputes in the Middle 

East. 

 

 

 

 

 

 

 


