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You should have the following for this examination:
Awnswer booliet;
Mathematical table/Scientific calculator;
Drawing instruments.
This paper consists of EIGHT gquestions in TWO sectipns A and B,
Answer FIVE guestions choosing TWO guestions from each section and ONE other question
Sfrom either section.
All questions carry equal marks.
Meocimum marks for each part of a question are indicated.
Candidates should answer the guestions in English.

This paper consists of 5 printed pages.

Candidates should check the question paper to ascertain that
all the pages are printed as indicated and that no questions are missing.
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SECTION A: MATHEMATICS 11 L g
Answer at least TWO questions from this section, '

2+ -
Simplify %']—:'%{',ﬂpmssing the answer in the form rel?, (% marks)
“:_.,,' ﬂl.‘-*ﬂlﬁ;-: - -
Selve thelequation: e hTa08
21 =345 =10 giving the roots in the Torm a + jb. (12 marks)
2=y 4 {

A closed cylindrical container made of thin metal i3 to contain a volume of 13 cm’,
If the surface areais 1o be mimimum:

' i ; s &
(i} find the expression for the totul surface area T, - {3 marks)
(i)  obtain the radius and height of the eylindar. (4 marks)

Given the function: {x,y)=x"+3x%y* +xy®, find:
. Pr. 9 o

Eﬂ'fdf toxdy  Byox (8 marks)

Given thal Z = sin{x’ 4+ v'), find the change in Z when x increases by 0.3 while

y decreases by 0.2 {2 mirks)
S (%" +3)dx

Find: [ et (8 marks)

(i) Sketch the aren enclosed between y* = 3x and y = 3x. (3 marks)

(i)  Determine the volume generated by rotating the area in (i) above through
3607 about the x-axis, {9 marks)

The equation of a body performing simple harmonie motion is given by

d’x
S +dx =10,
T 4x =1{

Given that when t=0, x =35 and v = (; solve for x. (& marks)

A train frl‘mm_ m kg is moved from rest by an engine which exerts 2 ime nddenl
force (1 —¢ ™) on the train. The resistance to mation is given by R= £V, where

i
Visthespeed of the train. = e L .
e i ek

(i)  Write down in terms of V and t the differential ‘equation for this motion.

¥ (1 mark)
(i)  Determine the expression of V in terms of 1. (9 marks)
(iiiy  Deduce the expression for speed when t becomes large. {2 marks)
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SECTION B: SURVEYING 11
Answer aif least TWO quesiions from this section,

Define the following terms as used in compass surveying:

(i)  bearing;

(i)  true meridian;

(i)  magnetic meridian;

(V)  magnetic declination. (4 marks)
Convert the following whole cirele bearings to reduced bearings:

(1) 65°3Y';

i)  140°30;

(iif)  265°10°;

(iv) 336740, (6 marks)

Table I shows the observed bearings of lines of a closed compass traverse ABCDA,

Table 1
Li Forward Bearing o
ne Brwa ) )
AB SHT10 ex & ! ';' M -
BC 1297 1 58 ot
m lggusnn' i '-.|' "-‘;;: ':.1!- Wl 0
DA WA vax | 70 5y tis 2,
(i) With the aid of a diagram, caleulate the intérior angles of the traverse.
(i)  Check on the sum of the resulting angles. {10 marks)
:-.‘.:. =i | ¥
State three reasons why rectangular coordinates of surveyed points are computed.
(3 marks)

Outline the field procedure of determining the vertical cirele index error of &
theodolite, (4 marks)
The following vertical circle readings were taken for the purpose of determining the
vertical circle index error,

Face left (F/L) reading to point A = 09°58'00"
Face right (F/R) reading to point A = 170" 00" 20°

Determine the vertical circle index error of the theodolite. (2 marks)
27097201 3 Tarn over
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An open traverse was run from point A to point E in order 1o determine the distance

-and bearing of line AE which could not be dircctly measured. Using the results of

the traverse shown i table 2, compute the bearing and distance of line AE.

{8 marks)
Tahle 2
Lime Bearing Distance (m}
AB 261100 1025.34
BC 09°06" 10° 1087 38
Ch 282°22'30° 925.39
DE 71°31'45° 125052
Explain the two methods of correcting for the effects of local attraction in compass
bearings. {3 marks)
With the aid of a diagram, list all the elements of a simple circular curve,
{7 muarks)
The following intormation is for a simple circular corve:
Chainage of intersection point = 60 +94.72 m
Intersection angle (1) = 13°50" 20"
Degree (D) of curve = 14"
Chord length =20'm B Hai L
Using the information given, compute:
- 2. PR L
(i)  radius of the curve; Lt 36 <
{il)  tangent length:
(i)  curve length;
(iv)  chainage of 1st and 2nd tangent points;
(v} Length of 1st and Znd sub-chords;
(vi)  1stand 2nd deflection angles. (13 marks)

Explain how the following errors in Electromagnetic Distance Measuring instruments
nre caused:

(1) scale orror;
{11}  zero error

(iif)  cyelic error. (5 marks)
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