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INSTRUCTIONS TO CANDIDATES

Your should have the following for this cxamimation:
answer booklet;
AranWitg instruments;
Frientific ealculator,
This paper consists af EIGHT questions in TWE sections A and B.
Answer FIVE guestions choosing at least TWO questions from each section.
All guestions carry equal marks.
Meccinmum micrks for each part of o guestion are indicaied.
e srandard movial distribution table s attached.
Candidates should answer the questions in Englivh.

This paper consists of 5 printed pages.

Candidates should chick the guestion paper to ascertain that ail
the pages are printed as Indicated and that no questions are missing.
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SECTION A: MATHEMATTCS 111

Answer WO guestions from thic vection,

1: {a) Criven the matrices:
Lr=2re of il =1
A=|2-3 lland B=|-2"3 1
4-0 1 1 &4 o0
determine the:
(f  BTtA
(it} AR,
(B marks)
thy  Use inverse matrix methad to solve the simulianeous equations:
M=ty —=—1
eHdy—2r—=11
+3nte=T
(14 marks)

2. [al (i Show that & root of the equatiom 2e\73r" + 3z — 5 — {1, lics berween

7 = dndrr =12

() Llse Newton-Raphson methad o determine correct to 5 decimal places the root
of the equation in (i) staring with Xo=1.5.

(12 marks)
b A function fix)is defined by the data in table 1,
Table 1
x 1.1 12 Ik 14 |5 1.6
k| S92 | 95960 | 11008 | 12066 | 13445 | 14859
Use Newton-Gregory interpolation method to evaluate correct 1o 3 decimal
places, f{1.13). (# marks)
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Only 80% of sunflower seeds from a supplier gemminate when planted. [f 10 of the
seeds arc planted, determine the probability that 8 or more wil] germinate,

{5 marks)
A random variable x has has & probahiliny density function f{x) siven by
- l{k{l xh 0<x=<1
BL b= :
0] otherwise
where K is s positive constant, determine:
(i) the value of k!
(i)  War(x);
ity  Plx>p).
(15 marks)

A manufacturer of a certain product knows that the Tife of the product i normally
distributed with the standard deviation, & = 6,000 hours, Frivm a test sample of 144
products he caleulates 3 = 31, 000 hours. Determine 2 99% confidence imterval
cstimate for . (B marks)

When a machine 13 adjusted comeetly it tumns out parts with mean length of 5 cm and
astandard deviation ¢ = (L6 cm.. A sample of nine parts from the machine is tested and
the sample mean is found to be 2= S4cm. Testat o = 0.05 level of sigmificance the
claim that the machine is in adjustment,

’ (12 marks)

SECTION B: SURVEYING 11

Answer TWO questions from this seciion.

A stadia tube iz 300 mm long and s upper and lower stadia lines apart. When s ghted
on a vertical kevelling staff, the upper stadia reading was 2.5 m and the lower stadia

reading 1.5 m. Calculate the distance from the eyepices to the staff, (3 marks)
State four réascns why preliminary survey is required before cheometric surveying,
{4 marks)
Explain the principie of stadia tacheomeiry, {5 marks}
Outline field procedure for carrying out tacheometric sy TVEY. (8 marks)
3
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6. () State five characteristics of Mass haul diagram, (5 marks)

(b}  Figure 1 shows the height of contours and the areas enclosed. Calculate the volume

betwecen contours 145 mand 1200 m_{Tlse end arca method) (5 marks)

Captours (m} ke T T Aregenclosed {'m? |
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Wollof dom —e

ich  Figore 2 shows a sketch of a plan of an inegolarly bounded srez where 3 linear survey
has heen cammied out, offsets were taken-at 5.000m intervals. The three siations are located on
the penmeter with horizontad distances of AB =30 m, BC =35 mand CA =25 m.
Determine the area within the boundary. Use trapezoidal method. (1 marks)
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Withi the aid of a diagram, ontline the procedirs for providi ng conteol for & mult-storey
structurg, {10 marks)

State four applications of Automatic site plumb. (4 marks)

The following readings were taken through a survey of a small irregular plot of land.
Calculate the area. {6 marks)

{Use: muid-ordinate mle)
Distance (m} 0 200 40 i B0 100 | 120
Ordinates (m)| 18 [ 21| 24 26 | 3| | oz

Using tllustrations, define the following terms g weed in gerial photographs:

(6 marks)
(1} tiducial marks;
(i}  principal poiats.
Explain two types of stercoscopes. {6 marks)

A hine AB measures | 100 ¢m on a photograph taken with 2 camera having a focal
length of 215 em. The same line messures 3.00 cm on a map draw 10 scale of M
Calculate the fiving beight of the aircraft, if the average altitude 13 350 m.

(4 marks)

Sate fowr errors in acrial sarvey. {4 marks)
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