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MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY  

BACHELOR OF TECHNOLOGY IN CIVIL ENGINEERING Y2S1 

ECT 3203 ENGINEERING SURVEY 1 

EXAMINATION 

JANUARY 2022  

QUESTION ONE 

a) Explain the importance of surveying in the civil engineering field (4mks)  

b) Explain the type of survey that would be required to collect the following type of information  

i) To map existing rivers, swamps lakes and ponds (1mk) 

ii)  To map boundaries including those of fields, houses, plots of land, etc. (1mk) 

iii)  To generate contours and map natural and manmade features including hills, forests, 

rivers etc (1mk)  

c) State the function of the following instruments as used in engineering survey 

i) Ranging rods (1mk) 

ii)  Clinometer (1mk) 

iii)  Cross staff (1mk)  

d) Explain various classes of obstacles you are likely to encounter while carrying out chain 

surveying (3mks) 

e) A subtense bar 2m long is set up near the middle of a traverse line AB. Using a theodolite set 

up at A, the angle subtended reads 0° 27’ 18’. When the theodolite was transferred and set up 

at B, the corresponding subtended angle was observed as 0° 22’ 47”. Determine the horizontal 

distance between points A and B (4mks)  

f) The table below shows some data on areas within the underwater contours of a pond. Determine 

the approximate capacity of the pond between contours 500m and 486m using Prismoidal 

formula (4mks) 

Contour(m) 500 498 496 494 492 490 488 486 

Area enclosed(m2) 3050 5250 3600 3800 2000 2500 4980 3580 

 1. 2. 3. 4. 5. 6. 7.  8.  



2 |of 4 

g) Determine the elevation of the given stations using the height of instrument method and plot 

the profile of this data on the graph provide (9mks) 

Station BS  IS  FS  RL (m) CH (m) 

TBM 2.761      100.000   

A.  1.732    2.542  0 

B.   2.481   5 

C.    3.311     10 

D.  4.580    3.990  15 

E.   3.675   20 

F.  1.333  2.069   25 

G.   2.320   30 

H.  1.400  2.560  35 

I.    1.005  40 

 

 

QUESTION TWO 

a) Explain methods that can be used to minimize errors in engineering survey (4mks) 

b) Explain the situations which necessitate the use of tacheometry (3mks)  

c) Discuss how the radiation method is carried out in plane table survey (6mks)  

d) Discuss the Subtense Bar Method used in distance measurement ( 7mks)  

QUESTION THREE 

a) Explain the following process as used in plane table survey . (6mks) 

i) Centering (2mks)  

ii)  Leveling (2mks)  

iii)  Orientation (2mks)  
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b) The following tachometric observations were made by use of a theodolite with K =100 and 

C=0 Calculate horizontal distance OB, OP, PQ and RB also find the elevations of O, P, Q and 

R if the elevation of B=1100m. (14mks)  

Instrument 
station  

HI 

(H) 

Staff Station Vertical angle Stadia readings (m) 

Lower middle upper 

O 1.20 B 8°00́ 1.75 1.90 2.05 

O 2.35 P -10°30́ 1.40 1.65 1.90 

P 1.40 Q -7°00́ 1.90 2.15 2.40 

R 2.10 B 4°30́ 1.83 2.00 2.17 

 

QUESTION FOUR 

a) Explain the various cause of errors while carrying out survey works (6mks) 

b) Use the Height of collimation to determine the elevation of the different stations.  (14mks) 

Station BS    IS  FS  RL  Remark
s  

BM 1.742      98.00  BM . 
A.    1.628     IS1  
B.    1.205     IS2  
C.   2.345   2.140  IS3  
D.    1.625     IS4  
E.    1.550     IS5  
F.  1.580    1.522   B. CP 1.  
G.  3.635  2.625  IS6  
H.    1.640     IS7  
I.    1.825     IS8  
J.    1.745     IS9  
K.  0.625    1.892   CP 2. 
L.    1.254     IS10  
M.    1.365     IS11  
N.   1.800   IS12 
O.     1.158  IS13  
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QUESTION FIVE  

a) Describe the following type of theodolites 

i) Transit Theodolite (1mk) 

ii)  Non-Transit theodolite (1mk) 

iii)  Vernier Theodolite (1mk) 

b) Outline the procedure of leveling up of a three- foot screws level (6mks) 

c) The length of a chain line when measured with at 20m tape measure was found to be 1341m. A 

30m tape, whose actual length was found to be 29.7m, was then used to measure the same 

distance. The line was found to be 1350 m long. Calculate the error in the 20m tape. (3mks) 

d) The following perpendicular offsets were taken from a chain line a curved boundary line at an 

interval of 10 m. 0, 7.26, 5.83, 6.45, 7.20, 8.18, 8.0, 0 compute the area by Simpsons rule 

(4mks)  

e) The areas within the underwater contour lines of a lake are as follows  

Contour lines (m)  290 285 280 275 270 

Area (m) 31,500 24,600 16,300 8,400 2,050 

Calculate the volume of water in the lake between 270 and 290m use the end area method  

(4mks) 


