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SECTION A: MATHEMATICS 1

Answer ai least TWOQ guestions from this section.

a4 —6
Givenmatrix A = (3 2 2 |. Find the values of ¢ for which A is singular,

20 4z {5 marks)
Using the matrix inverse method, solve the following simultaneous equations:
Ix+4y-6z = -29
X +2y+2z =7
2x + 12z = 50

(15 marks)

Consider the data in table 1 and estimate f{4.12) using the Newton-Gregory difference
interpolation polynomial.

Table 1
x | o 1 2 3 4 5
| 1 2 4 8 16 3
Give your answer correct to four decimal places. {10 marks)

A probability density function is given by:

ke, 0<x <4
0, ecisewhere

st~

Determine:

{i) value of k;
{(ii}  the expected value of x;
(1)  the probability that x is greater than 2.8.

{10 marks)
The data in table 2 gives the corresponding values of x and y.
Table 2
sl o9 10 12 8 10 7 o
y |24 17 17 18 16 20 1z 16
(i} Compute the Pearson’s product moment coefficient of corralation.
(i1}  Interpret your results in {i) above.
{10 marks)
27097301 2
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The data in table 3 shows the expenditure and incormne for Juhndi enterprises.

Table 3

Expenditure (x} 12 23 16 16 26 32 22 17

Income {¥)

(sh in thousands) 24 34 28 30 41 44 37 31

Determine the least squares regression equation of v on x. {10 marks}
Gnven that x_ Is an approximate root of the equation x* - 3x + 3 =

3] show using Newton-Raphson method that a better approximation x__ _ is given

3o
by: Xai1= %E_;_g
(1)  Fmd correct to four decimal places the root of the equation taking X, = 2.
{10 marks)

KK traders have a number of vehicles of which on average 3 are in use at any instant.
Assuming that the number of vehicles in use at any instant follow a Poisson distribution,
find the probability that at any given instant:

(i) not more than two vehicles are in use;
{ii) at least four vehicles are in use.
{7 marks)

The years of experience of 100 surveyors are normally distributed with a mean of
18 years and standard deviation of 1.7 years. All possible samples of size 25 are drawn
from this populalion and the means computed. Determine the mean and the standard

error of the sampling distribution of the sample means, {3 marks)
2709/361 3
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SECTION B: SURVEYING IH
Answer at least TWO guestions from this section.

Table 4 shows observations taken from station T to locate points P,R and §. Given the
instrument constants are k = 100 and ¢ =0 compute:

{i) the horizontal distances TP, TR and TS;
()  the height differences between SP, SR and RP.

(18 marks)
Table 4
STAFF READINGS (m) VERTICAL
STAFF STATION
UPPER MIDDLLE | LOWER ANGLES
P 3.935 3.465 2595 0z° 10" 59"
R 2321 2032 1.743 - 03 35 40
S 3.045 2.321 2.597 —05 36 15
List two errors in stadia tacheometry, {2 marks)

Figure 1 shows height above a formation level taken at each grid intersection. Given
the grid size is 23 m x 25 m, compute the volume of the excavation.

{5 marks)

A B

5286m |558m |578m |6.78%m

373m [3578m 433m [|478m

428m |4.18m [3953m [478m

d66m (430m [(378m {3.66m

D C

Figure 1
27094301 4
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(b}  Tahle 5 shows volume in m® at each chainage,

(1) compure the apgregate volumes.

(li}  piot the rass hanl diagram to a vertical scale of 1 em to 200 m® and horizontal
scale of [ cn to 50 m.

Table §
. _ Volume (m®)
Chainage {m) “Cat’ (&) RO
[} - _
50 40 800
100 T34 -
150 910 -
200 760 .
250 430 :
360 80 110
350 " 520
400 . 900
450 . 1120
500 : 970
550 : 620
600 200 200
650 390 -
700 850 2
750 1120 :

2705/301 2709/301
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{15 marks)
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7. {a}  Using illustrations where appropriate, outling three methads used t¢ check verticality of
multistorey buildings. (9 marks}

(o)  Calculate the area of the plot defined by the data given in table 6 using:
{i) trapezoidal;

(il)  stmpson’s;
(iii)  comument on the resulis.

{11 marks)
Table 6
| Dffset to the ed
_— . ge
Chainage (m) of the plot {m)
0 16.76
10 19.81
20 2042
30 1855
40 16.76
50 17.68
60 17.68
70 1737
80 1676
90) 17.68
8. (a)  Table7 shows coordinates of images of points, S and T as they appear an a vertical
photograph. Given the following mformation:
camera focal length = 220 mum
altitude of § = 450 m
altitude of T = 750 m
altitude of aircraft = 3000 1m
Jetermine the ground distance ST. {10 marks)
Table 7: Phote coordinates
Foint w{mim) y (mm)
S +245 +17.1
T ~12.8 - 290
()  Dustrate the operating principle of a murror slereoscope. {10} marks)
2705/301 2709/301 6
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