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SECTION A: MATHEMATICS 111
Answer af least THO questions from this section.

Kaikai manufacturers Lid mamntenance department ensures that all machines are
well lubricated monthly so as to reduce the rate of breakdowns, A recent study on
oil usage revealed that 0.4 per cont of the machines are lubricated using not more
than 20 litres of o] per month, In addition, oil usage in litres per machine 1s
nommally distributed with a variance of 0.0025. The firm uses 120 machines to run
its operations and it spends Sh 600 per 20 litre gallon of lubricating vil. A machine
that requires more than 20.2 hitres of lubricating oil in a month lends an extra cost
of Sh 30, Determine:

{1
(i)

the mean monthly smount of lubricating oil reqaired per machine;

the firm’s expected lubricating costs per month, (7 murks)

Kups telecommunications Lad distributes two types of mobile phones; Nokia and
Samsung, Tuble 1 shows the prices of five sampled models of these two lypes af

mobile phones.

Tuble 1
Model | il

)

i IV v

2 {a)

(b)

2705/301
27071301
Ot N 20016

MNoka

Samsung

Sh 6,550
ah 5 50}

Sh 13500
Sh 12 000

Sh 15,900
Sh 16,000

Sh 20 ()
Sh 21,500

Sh 26 500
Sh 26 0

Constroct 8 95% confidence interval for the difference between the mean prices of
the two types of mohbile phones. (13 marks)

A businessman distributes three types of beverages within Noirobi City; juice,
cnergy drinks and soda, Table 2 shows the quantity sold (in dozens) of gach
beverape as well as the salés made in three days.

Table 2

Day Juice Enrrm_!iﬂnlm Soda Sales (Shs)

10 B » 24 -

30 -

17.060
23,240

1
2 12 14
3

D 3 11 16 ¢ 15090

Using Cramet s rule, determing the selling price per dozen of each beverage.

(10 marks)
Given that X_is an approximation to the root of the equation X'+ 25— 6=0, show
using the Newton Raphson method that a better approximation K. is given by

_2Xi+6
<SR
Hence approximate the positive root to the equation correct to three significant
fipures. {10 marks)
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A 3-hour examination is given 1o all prospective sales people of 4 nitivnal retail

chain. The time “x" in hours taken to complete the examination has been (ound o
be 2 tumdom variable with 4 density function!

D
= ]U{;ﬁ’  0=<z=<3
0 ¢ Elgeuhiere

Dretermime:
(1) the probability that someone will complete the exam in one hour or less:
(1) the variance of the distribution hence the standard deviation. {11 marks)

Let rand a;be independent standard normal random variables. Define the rnmdom
vongbles gy amd y:as;

¥ =20 txand gy =5 — n

Find;

(i} Elyi);

(iy  Elgald;

(i) Corlyy ). (9 marks)

Usually, 12%; of the tems produced by a lirm are defective. A quality assurance

analyst selects a random sample of & items from a day’s production run in this firm,

Determime: - e _ o :

(i} the expected number of defective itlems in the selected sample; 70~

(i) the probability that out of the selected items, none is defective: i

(it the probabbity that out of the selected items, between three and five items are
deteclive;

(v  the variance hence the standard deviation,, "% 1% = 9776

(13 marks}

Table 3 shows the effects of different standing positions of a surveyor on the
=0

angles of elevation of ten house-tops. i

Table 3 S I_"_I.“‘“
House Angle of elevation in Distance from fool of }
degrees (x) the house in metres (y) 0
| 68 5 (ﬂ"l 01
2 ol

2 L] 5 -

3 T0 I

4 62 I

5 Bl 9

f b |3

7 5k I

8 6 i

4 £ 4

10 63 [
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LCalculate the Spearman’s rank coefficient of comelation between the angle of

elevation {x) and the distance from the foot of the house (). (7 marks)

SECTION B: SURVEYING 111
Answer at least TWO guestions from this section.

Table 4 shows readings taken from a theodolile centred at point O, Given the height of
the mstrment trunnion axis 1% 1.4495 m above point C and the reduced level of point C 35
1646872 M above the mean sea level, caleulate:

i1) reduced levels of D and E:

(il horzontal distance DE.

Take the instrument multiplying and additive constants as 100 and 0 respectively. (20 marks) 3
r s |
Table 4
Stall StafT reading Vertical circle Huorizontal
postagh Lipper (m) | Middle (m) | Lower (m) reading SIBRLINER
D Foadih 3246 3.052 6" 3RTHM 1567 497 31"
E 2758 2.530 2302 OF"21"3%" 198* 07" 18"
6. The volumes between section along a 1200 m length of proposed road are shown in table 5.
Plot o Mass Haul diagram for the length of road using a vertieal scale of | cm to 1004 m’
and horizontal scale of 1 ¢m to 100 m. Hence determine suitable position of b.llaﬂr:mb line
s0 that, .
{i} an equal surplus at chainage O and chainage 1200 m; i =
(i) Asorplus at chainage 1200 m but none st chainage O
{in)  a surplus at chainage O but nope at chainage 1200 m, {200 marks)
s :
1
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v
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Table 5
Chainage Vislume between
sections m' v
0 »
+2 100 %k
i
LIR00 =
200 =
1600 8
300 =
ARNY
» 400 ¥
2IKK) &0
300 &
4600 YL
6l &
4700 “yed
706 7
-200 2N
RO *
1100 1
Qiy o
+3000) &9
[ o
a +3500 &4
| [4M}
+2800 A4
| 200 12
[ (a} Explam how the following methods are used in setfing a point with known
coordimnes:
palar coordinate;
Irierseetion,
205301 270 am 5
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(b)  Atwwer was photographed from an elevation of 1500 m above datam, The Fidial

tistances of the top and bottom of the tower from the principal points are 1216 mm
and 912 mm respectively. If the boitom of the tower has an elevation of 300 m,
determine the height of the tower. (4 marks)

() Three points A, B and C at elevation 1500 m, 900m and 1200 m respectively wiere
selected in order to determine the average scale of an acrinl photogra ph. If the
flying height of the aircraft above mean sea level is 3600 m and the focal leergth of
the camera is 220 mm, calculate:

(i) the avernge scale of the aerial photograph;
(1} the corresponding length of @ line on the ground given that on the agrial
photograph it was measured as 152.06 mm;
(i) the height above datum of the same airerafl if the average altitude of the
termin was 2000 m and the scale of the photagraph given as 1 in 5000
(% marks) )

8, {a) Table 6 shows offser, 6 m apart measured at right angle from a travierde line tooan
irregular boundary. Caleulate the area enclosed using the Simpson's rale,
TRl {6 marks)
ji -

~ Fable 6

Chainage (m) 0 6] 12] 8124 30 |3 |42 [48 |54
Offsets {m) 124) 3.16]| 346 452|482 346 |2.73 |349 |284 |1.52

(b) A reservoir is to be formed m & river valley by building a dam across. The lowest
point in the reservoir is ot reduced level of 250 m above datum while, the wp of
water fevel should not exceed a reduced level of 264.5 m. The area enclosed by
each contour s given in table 7. Calculate the volume of water that can be stored
in the reservoir using:

(1] end area method;
(i1} Simpson’s rale for volume, (14 marks)
2THS301 2709301 [
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Table 7
Contour (m) Area enclosed (m?)
250 1874

251.1 B355

2530 11070
2545 i4152
2560 193 1)
2575 22605
25040 24781
260.5 26349
26210 20830
2635 13728
2650 FTRO
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