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. Describe FOUR methods of setting out offsets using a chain and a tape only.
(20 marks)
. (a) Explain field procedure for determining the bubble tube sensitivity.
(10 marks)
(b) Outline the procedure for correcting collimation error in a tilting level.
(10 marks)
. (a) Draw a labeled diagram showing the optical train of an optical theodolite
reading system. (6 marks)

(b) Explain the temporary adjustments of an optical reading theodolite.

(14 marks)
. (a) State TWO differences between a tilting level and a dumpy level.
(3 marks)
(b) State the unique feature in an automatic level. (2 marks)

(c) Explain the procedure for setting up a dumpy level before it is ready for

use. (15 marks)
(a) Lists THREE types of compasses. (3 marks)
(b) Explain the operation of a box sextant. (17 marks)
(a) Draw a labeled diagram of a theodolite. (10 marks)
(b) Outline the geometrical principles that must be fulfilled for a theodolite to

be in adjustment. (10 marks)
. Explain the “Two peg” test and show how the elements for correction of
readings are derived from first principles. (20 marks)
. (a) Explain the principle of an optical square. (5 marks)

(b) Explain how an offset can be set out using an optical square. (15 marks)



