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INSTRUCTIONS TO CANDIDATES

This Paper has Two Sections
Answer THREE Qucstions in Scction A and ONE in Section B.
All rough work should be done in your answer booklet.

Where necessary use Drawing Instruments and Calculators.
Where apphcablc use the following data:

Acceleration due 10 ravity, B.......cc.eeuniiiereeiiiiieei e ere et eeieeeasbaaens 9.8 ms™
= Universal Gas Constant, R.........oviviiireeenieire oo, 8.314 Jmol' K
w Speed of lght In Vasuti, €...c.ciiiivint s Norrass sersrisseeninseses s amnEodhere 3.00x10°ms™
= Avogadrolnimber, Na.....ccooscocnclife coinaicntnnn g0 6.02 x 10* mol
= Densitysofwater, py..... 0l h e . AL b R L T N, 1000kg m™
= Density of mercury, pHE.........ooii i 13600kg m
= Ratio of specific heat capacitics Co/Cy.ovvnneeniieiciiiee e e 1.40
= Faraday’sconstant, F............ocoo i 96500 C mol”
a’  Rolative alomic MASSes. .o sarmmerimseliog e st H=1,C=12;0=16; Al =

1 a3
=  Surface arca of Trapezium.............ccceiniiiiiniciiieciiiesoeeanne. /oh(a+b)
1 1 \
= Volumeaf g Pyramid. ... .. i o i i ieannenes / 37 (axb)
mh
—(R*+Rr+1°
= Volume of a Truncated Conc..........covvvviiiiiiiiiiiiieeeeeennn, 3 (R°+Rr+ 17}
nsz
= Arcaof any regular POIYEON............ooieeiiiis e stanf"7)
H
V= 2 .
*  Volume of Pyramid Square Frustum................ccccoeveveernnnn. T (B+b+vEDB)
H
J = — V+b'(2a" +

*  Volume of Pyramid Rectangular Frustum...... ! é [b(2a+a7) +b'(2a" + a)]

You are reminded of the necessity for good English and orderly presentation in your answer.
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SECTION A
(Answer THREE Questions from this section)
Question 1
An Enterprisc to construct a 6 floor building can cast 26.250m3 of concrete in a day.
The company is cquippedwith a fixed crane that can do 6 rotations in an hour. The duration of a working day is 8 hours.

You are requested to:
a) Determine the volume of raw materials used daily for concrele given that loss due to mixing is 20% and reduction

duc to compaction is 8% (5 marks)
b) Determine the minimum volume of the concrete mixer to be used for this project (4 marks)
¢) Given that the skip bucket weighs 150N and the density of freshly mixed concrete is 22KN/m3.

Determine the weight (o be lifted by the crane during the concreling process. (6 marks)

d) Considering that work start at 8.00 am cvery day, and on the day of site mecting work stop
atl1.15am; Determine:

1) The number of rotations made by the cranc on a sitc mecting day (4 marks)
11) The volume of raw concrcte consumed on a site meeting day (2 marks)
11i) The volume of mixed concrete transported by cranc on meeting day. (2 marks)
1v) The volume of concrete cast on a site meeting day. (2 marks)

Total (25 marks)

Question 2

Your company was in charge with the construction of a monument in a rural arca. The diffcrent activitics are designated with
Ietters as seen on the table here below:

ACTIVITIES PRECEEDING ACTIVITY | DURATION (DAYS) NO OF
WORKERS
A - 4 2
E - 3 2
I - 7 3
B AK 5 2
K I 2 2
J 1 8 1
E E 6 3
G E, 15 4
C B.F 10 4
M J 15 3
L J 21 3
H G 9 5
D C.M 17 3
N L 10 3
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Work to be done

a) Rank the activity

b) Draw the PERT diagram of the project

c¢) Write out the critical path(s) and deduce the duration of the project.
d) Transform the PERT network to a GANTT

e) Construct the corresponding manpower diagram

(5 marks)
(7 marks)
(3 marks)
(5 marks)
(5 marks)
Total (25 marks)

Question 3

From the PERT diagram(figure 1), below activity F is laying of precast clements for the realization of a pipe line. A
contractor has sub contracted the casting of these elements that make up the pipe line. The firm in charge of the
precast clements can precast 7 clements cvery day and these elements take 4 days toget harden. Those incharge of
laying on the site can lay 14 clements per day. The total number of elements that make up the pipe linc are 343,

Figure 1.

Work Required

a) Determine when precast can start so that the laying can continue without any interruption

b) Determine the maximum quantity that can be stocked on the site in order to determinc the
stocking area

¢) Draw the graph of evolution of the stock

(10 marks)

(5 marks)
(10 marks)

Total (25 marks)
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Question 4

A concrete mixer truck was purchased at 30,000,000 FRS with a lifetime production of 20,000m*and has a residual value of
2,000,000. If the concrete mixer produces for the first year 3200m’, second year 4000m?, third year 4200 m’, fourth year 4400
m’ and firth year 4200 m?,
a) Calculate using declined or reduced balance method the redemption plan. {10 marks)
b) A contractor wishes to know which altemnative will be cheaper in buying a site equipment that cost 1,000,000frs or
renting the same equipment for 100000frs per month in 1 year; knowing that a year is 12 months.

1) Determine the cquation of total cost for both alternatives per month. (5 marks)
i) Determine the number of months in which both alternatives will have a common cost (break-cven quantity).
(5 marks)
ii1) Draw a graph showing both alternatives within 12 months. Consider the scale 1 em = 100000 FRS for y — axis and
lcm =1 month x —axis. (S marks)
Total (25 marks)
SECTION B

Answer ONE Question from this section

Question 5

In a construction site the welfare and health ol workers has a great role to play in their productivity.

Name and briefly write on 5 welfare aspects on a construction sitc. 5X5 = (25 marks)
Total (25 marks)

Question 6

Two neighbours; Mr. X and Mr. Y own identitcal adjacent plots. These plots have land titles and are not fenced. Mr X is the
first person to construct a building (GF+3) on his plot encroaching into Mr. Y’s plot by 2.00m.Mr. Y who was out of the
country on return discovered the error and notificd Mr. X, who acknowledges it to be true.

From the above explanation:

a) List the various steps to be followed by Mr Y to recover that part ol'his plot. 2x3= (6 marks)
b) What can be done by Mr. X to solve the problem (5 marks)
¢) Il both partics agree to solve the problem, what become of their land titles and why? (7 marks)
d) Who takes carc of the expenses that may arisc in the course of solving this matter and why? (7 marks)

Total (25 marks)
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