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SECTION A: MATHEMATICS Il

Answer af least TWO quesiions from this Section in the spaces provided.

Given that A = [ = Jj ]|P.md AR is a singubar matrix, determane the possible
values of (& marks)
30 =h —19
iventhat A=(=1h 4 [0 8= 3 5 J Determime:
— 1y 2 7 0 &
(i} AB:

(i) A and BT
(hi)  Hence solve the simultancous equations:

Iz+y+dz=-8
Ix+Sy+z=0
v+ 6z =—12

(12 marks)

Given that X, is anapproximation to the root of the equation: 6 — 15¢" — | =0

(1} Show, using the hewlim—!-'!uphmm method, that a better approximation X, .
A8xa— 15xa+1
I‘ltn mxﬂ x

isgiven by X, =

(i} Hence, find the root of the equation taking the first approximation 1, = 1.6,

Civen answer correct to five decimal places, (T marks)
Table 1 shows data taken from a table of the norml integral,
Table 1
X |0 | 12 I3 14 1.5 1.t
fix) 03413 | 03643 | 03849 | 04032 | 04192 | 04322 | 04452

Use Newton Gregory imterpolation formula to determine:
(i} fil17)
(i} fi1:35)

Cive the answer correct to four decimal places. {13 marks)

2705301 2709301
2T07/301 27100301 2
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The time taken by a water company to deliver wirter o a construction site s
normally distributed with a mean of 12 minutes and a standard deviation of
2 minutes, Water is delivered every day. Estimate the number of days during
the year when it takes:

T T AR Al

{i) longer than 17 minutes;

(i) less than 1O minotes;

(iti}  between @and 13 minutes. (9 marks)
A continuous random varable x has a probability density function f{x) defined by

kx(12—x) O<x<1

'H x) 0 elwewhers

Determime:

iy the constiant k;

(i)  mean of x;

(iif)  variance of x {11 marks)
Roofing nails are produced by mn automatic machine at a defect rate of 6% A random
sample of 100 nails are drawn from the output of the machine,

() If the production is to continoe af this e, determine the type 1 error for
sattiple that contains less than 7 defective nuls;

{il)  Determine the type I error for a sample that contains less than 7 defective
matils il the defect rate has risen o 12%. { 10 marks)

A manager of some construction finm believes that there 1s a relationship between
wal operation cost ¥ and total inventory cost v, The data in table 2 is available
for the purpose of analysis.

Tahle 2
x (Ksh (04} 14 |5 A5 a2 35
v (Ksh millions) |2 1.5 15 33 25

Given that Ex = 156, Zy = 10, Ex* = 5740, Ly = 23.08 and Zxy = 3569
Find the regression equation of v on x and use it to find the value of v when x = 50,
(16 marks)

2TO5300 . 2T 300
2707300 27104301 A Turn nver
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SECTION B: SURVEYING I
Angwier of least TWO guestions from this Section in the spaces provided.

3. iaj With the wd of a sketch, explain the method of determining areas from coordinates.
(6 marks)

{b}  During the construction of a swimming pool 25 m long and 15 m wide the spot heights
for ground surface of the gite at 5 m mtervals were established as shown in table 3.

Table 3

Ad 17433 B4 |74 C4 (7342 D4 |7305) E4 |72.93| F4 | 7248
A3 17396] B3 |7374] €3 |7330] D3 |7291) B3 |72.7R) 'F3 ' (7204
A2 170204 B2 |7301] CI [73.04f D2 (1265 B2 7156 F2 |71.96
Al 173420 Bl |7331) €1 |72.86] DI |[T244) Bl [72241 Fi {7188

If the water level of the pool 15 to be maintaimed at 7100 m and the depths to the left

and right are 1K) m and 3 .00 m respectively, estimate the volume of the earth to be

cxchvaled, {14 marks)
f1, ia) Explain the following terms:

i) bulking of soil;

iy sofit level of sewer;

i) moad profile, {0 marks)

(b)  Table 4 shows stff readings from one setfing of a level in preparing the fixing of
sight rails for construction of a drain.

Table 4
Stution Stalf Readings (m)
BM (RL = (73 450 | . T8S
Ground level s P 2800
Iovert level at P 3.235
Giround level at () 2 285
Cirounad fevel at R | (180

The sewer is-to rise from P o R at 1100 and the distances PO and QR are 60 m and 75
m respectively. Caleulate the;

(il redoced fevels of inverts ut PO and R

{1i) heights of sight rails at P, Q and R for use with a 2 m bonning rod,
{ 14 marks)

2705/301 2709/301
207301 2710301 4
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Derive the formula Tor the horizontal distunce between instrument stations and
staff station on a slopping ground (assume staff is held vertical ). (% marks)
Table 5 shows readings recorded during a tacheometric exercise from instrument
point A,
Table 5
Targel Horizontal Vertical Top Middie Boitom
station angle angle reading reading reading
RO 0 0
B 12°- 30" +5% )’ 21440 1.820 |
£ 34" 15° +3° 26" 1670 1.3%) 1110
D 6™ 26" e L 1.380 1.190 | OO0
Teking reduced level at A= 116210, height of instrument = 1 390, m = 100 and k =10,
calculate:
(i) distances AB, AC and AD;
(i)  difference in level of AB. AC and AD;
(i) reduced level of BCD, (12 murks)
(1 State the overlap required for stereoscopic pairs of acnal photographs;
(i}  Explain how overlapping pairs are oblained. 4 marksy
(1) Calculate the number of exposures required in one stripof 11 km length of
the scale is 1o be 1:4800 and photographs 230 mm squane;
(i) 1 the area to be surveyed 13 3 kni wide, calcalate the number of paralle]
Hights 10 be muade by the scroplane, { 10 marks)
Distinguish between the two types of mosaics. {6 marks)
2709/301
271301 5 Turn over




