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    General Instructions to Candidates

    Total marks = 100

This examination paper contains four (4) questions. Candidates are required to attempt all questions.

    Marks for questions and/or part questions are shown in brackets ( ).

    This is a closed book examination.

    Scientific calculators are permissible.

Please ensure that the front of the answer book is completed with your name, student I.D. number, program and course name. 
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QUESTION 1

(a) Briefly describe the procedure for the two peg test to determine collimation error in a level. Use diagrams as appropriate and also provide a reasonable numerical example.

                                                                                                                                                                              (5 marks)

(b) Reduce the following levelling survey by the rise and fall method in order to determine the reduced levels of all points.

	BS
	IS
	FS
	Remarks

	1.498
	
	
	TBM 21 (RL = 45.322m)

	1.285
	
	1.672
	Change point

	2.024
	
	1.763
	Change point

	
	1.769
	
	D

	
	1.817
	
	E

	
	1.346
	
	F

	1.921
	
	1.578
	Change point

	
	-2.985
	
	G

	
	-2.603
	
	H

	1.541
	
	1.427
	Change point

	
	
	1.834
	TBM 21


        (20 marks)

QUESTION 2 

A closed traverse has been observed around the perimeter of a quarry, the results of which are shown below. Use the survey and coordinate information provided to determine:


(i) the angular misclosure of the traverse;


(ii) the adjusted bearings of the traverse;


(iii) the coordinates of all traverse points; and


(iv) the linear misclosure and precision of the traverse.

Control data

Bearing WX = 53°41'25"

Coordinates of point W are: E = 485.263, N = 719.204

                                                                                                                                                                                     (25 marks)   
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QUESTION 3

(a) Survey measurements were observed from a total station instrument at point S, to a reflector at point T as recorded below. Use the information provided to determine the 3D coordinates (E,N,RL) of point T.

	Height of instrument above point S
	1.572m

	Vertical angle(z)
	94°46'30"

	Slope distance
	147.270m

	Bearing from S to T
	268°35'30"

	Height of reflector above point T
	1.735m


        Control coordinates

	Point
	East(m)
	North(m)
	RL(m)

	S
	157.522
	347.018
	143.504


                                                                                                                                                                                    (10 marks)
(b)   Determine the area of the closed figure PQRP from the coordinates listed below.


	Point
	East(m)
	North(m)

	P
	200.000
	300.000

	Q
	279.674
	280.135

	R
	309.848
	223.386


                                                                                                                                                                                    (5 marks)

(c)   The results of a grid level survey (grid interval 25m) over a small L-shaped parcel of land are shown below.

Use the survey and level information provided to determine the amount of material that needs to be added or removed   (as appropriate) from the site to establish a formation surface at a reduced level of 53.80m.

	Point
	RL(m)

	A1
	54.12

	A2
	54.63

	A3
	54.90

	B3
	54.75

	B2
	54.44

	B1
	53.89

	C1
	53.72

	C2
	53.95

	C3
	54.37

	D2
	53.61

	D1
	53.48


                                                                                                                                                                                    (10 marks)                                                                                                                                                                                                                                                                                                    

QUESTION 4

(a) Give a brief description of  "electronic field-to-finish" surveying hardware/software systems and discuss their application with reference to stockpile volume surveys. 

                                                                                                                                                                     (10 marks)

(b) Describe in detail the survey methods employed in the transfer of horizontal and vertical control from the surface into

an underground mine decline. Include discussion on the checks and equipment used, and also the nature and location

of the underground survey stations.

 










                      (15 marks)
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