2705/301 2709301

2707301 27107301

MATHEMATICS LI ANDSURYEYING I
June/July 2INKR

Time: 3 hours

THE KENYA NATIONAL EXAMINATIONS COUNCIL

MPLOMA IN BUILDING CONSTRUCTION
DIPLOMA IN CIVIL ENGINEERING
DIPLOMA IN ARCHITECTURE

MODULE 111
MATHEMATICS I AND SURVEYTNG 11
3 hoars:
INSTRUCTIONS TO CANDIDATES

You should have the following for thiy éxamtnation:
Answer hoolder;
Drawing insfruments;
Seleniific calculator
This paper consists of EIGHT guestions in TWO sections: A and B.
Answer FIVE questions chooving at least TWO questions from each seciion.

All gquestions carry equal marks. ,
Maximum marks for each pari of a question are as 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 guestions are missing.

i 2008 The Kenpo Noadonal Examimations Cowneil

Turn over




A fa)

- (b}

2 {a)

(b

4 : {a)

{b)

(e}
2T0E30M
2707773

Tuneddidy 2008

SECTION A easytvet.com

Answer ai leayt TWO questions from this section,

Determine the value of % for which the determinant of the matrix M is 18,

| X T
M=]1+x 1 X
R s
(6 mnrks) .
I
Use the inverse matrix method to solve the ssmultaneous equations below, .
=3y *i= =]
Xtdy—2z = 15
Ix—y+iz =14
{ 14 marks)

An engineer wishes to estimate the mean deviation of the lengths of bolty from the
recommended length. He tmkes a random sample of 20 bolts and obtains the {ollowing
deviations from the recommended length:

6,7,4,2,5,7.8.06,9:9.7.0,7. 3.8 1.6, 8, 5, 2 (in centimeters;

Assuming that the bolts are normally distributed construct a 95% confidence interval for

the mean deviation nftfr!i lengths from the recommended. {9 marks)
: R e
Giventhat x,, = 3—1'}_—5
Hence tuking 3 = 1.5, find the root of the equation correct 1o four decimal places.
(11 marks)

(e to high operation cost, Hekima Manufacturers wish to bond all those machines
that do not maintwin o certain weekly level of output. Corrently, the mean weekly
production of the machines is 23,000 units with 2 standard deviation of 5,000 units.
The company wishes to bond 10% of the machines with the lowest weekly production.
Further, the weekly production levels are assumed to be normally distributed.

Determine the weekly production level that the company should require its machines to
maintain in order for them to be bonded. wean - a5 000 el - 500 € (4 marks)

=

Find the valueof A suchthaty 5 —x ) (a-%) - o4 -6 £ -5%+¢ B =Sr i

|3__‘,|. & E-ﬁ. s(a=D=1la-1€) . _"I' Pl Lot { el
P T | B Golf =X S g 3

£ -XF .'- T {3 mirks)

g =Sd Aa =N - G

ABC Lid sells products X, Y and Z, Table 1 shows how profit varies with the units of
products X, Y and 7 sold,

Rt = L[ 3
31

."-._;|1_.'!|1'—'-' ""‘

§ -5r e a4 =0
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Table 1
Profit (shs) B0, 1000 | 3300 10,940
X {units) 20 45 42
Y (units) 40 50 17
7 (units) 35 Al 27

(i) Formulate 3 system of simulianeoas equaiions fo represent the above
information.

(i)  Using Cramer's rule; determine the profit realised per unit sold for products X,

Y oand Z. ; {13 marks)
A supervisor in a motor vehicle assembly plant wishes to assess the relationship between the
number of motor vehicles assembled and the efficiency level of a worker. Tahle 2 shows the
numiber of motor vehicles assembled by each of 12 sample workers and their efficiency fovels
in the last one month.
Table 2
Worker 1 2 3 o4 5 (4] 9 10 111 |12
Vehicles 10 |8 4 9 113 18 IS |6 18 |9 (10 {15
assembled (x)
Efficiency 57 |78 |92 |88 |90 |74 |68 |65 |76 |79 |BO |89
level (%) (3}
Determune:
(a)  The Pearson’s coefficient of corrclation between the number of motor vehicles
assembled and the efficiericy level. Interpret your results. . .7 { 10 marks)
{h)  The least squares regression equation of the efficiency level ;,gﬂinsl the namber of
maotor vehicles assembled. {5 marks)
x
{cl The estimated efficiency level for 4 worker who asgembles |7 motor vehicles in 4
momnth. (2 marks)
(d)  The estimated number of motor vehicles assembled by a worker whose monthly
efficiency level is[:'ﬂ_'E'I:-}-{ {3 marks)
o N e X — R > LA
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SECTHONB
Answer at least TWO grestions from this section.
5 -7 .~-a.'r|m|| bucleoniedry
5 (a)  Listtwo systems of tacheometry, : (2 marks)

(B} Explain the procedure of determining the multiplying constant (k) and additive
constanis (¢} for a given tacheometer.
(9 marks)

(¢} Table 3 shows chservations carmied out to determine the multiplying constant and
the additive constant for a tacheometer. Using the information provided in the table,
determine the two constants,

Table 3
Station Distance m} StafT madlugs {m)
A 204 641 0.800 1.B55% [2.910
B 306,047 0660 2200 |[3.740
(9 marks=)
f (a) A tacheometer was fitted with an anallatic lens and was set up at point P. Given the
observations in table 4. Compute distance TS.
Table 4
Station lltmin!s Stall readings {(m) Vertical angle
T 3357 300 (0,500 | 855 3o et 30
5 60" 50' 0560 2200 [364009"- 4380
L.J":. ﬁ-':ﬁk
{14 marks)
(b}  State three: s
e @fk
i) Sources of errors in tacheometry. - &
':.'.-' !
i LA II.-'-"EJI""- d
“l} [lzes of mﬂh'm"-i';'}hlllud ;url-"-u i Hoa i :
7. ta)  Figure 1 shows a distribution of spot heights within & rectangular area with regular
spacing of 20 m between the spots heights. Caleulate the volume of the area.
(14 marks)
2705301 2709301 4
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9,13 ¥ el Fig.1 L;.gfqn{l'-}j
" "1 — i :
p16 (6 Usingi ancing line and the haul on a mass-haul diagram.
e 2 —{ "':" 37 " {6 marks)
8. Figure 2 shows a piece of land with a straight and irregular boundaries. Offset were measure
from line RU to the irregular boundary at an interval of 30 m as shown in table 5. Use the
information provided to determine the area of the piece of land in hectares.
|
I |
=
H. L = i _!- - L ____.I__ N it .!_____I ____!.____ e _; I.:
22sm, = s
£ o s
SLJ—"J 18 1m T
Fig.2
Table 5
Distance from R (m) (000 | 30 | 60 | 90 | 120 | 150 | 180
Offset (m) 000 | 37 149 | 42 ]| 28 | 36 | 000
{20 marks)
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SECTION B

Answer af least THO questions from this section.

G .-c-||_'--" va|  Awels BT |

5. fa}  List two systems of tacheometry. 5 {2 marks)

(b} Explain the procedure of determining the multiplying constant (k) and additive
constants (¢) for a given tacheometer.
{5 marks)

(e} Table 3 shows observations carried out to determing the multiplying constant and

the additive constant for a tacheometer. Using the information provided in the table,
determing the two constants.

Table 3

Station Distance m)
A 209,641

B 06047

Staft readings (m)
1855 |2.910
2200 |3.740

{.BIK}
()66

(9 marks)

b, {w)  Atacheometer was filted with an anallatic lens and was set up a1 point P. Given the

observations in table 4. Compute distance TS.

Tahle 4

Station Bearings
T 3357 30
5 60° 50

StalT readings (m)
0.900 1.855
0.560 2.200

Vertical angie
8" 30

3.6&{1\_;&:?4*%6‘

7 { 14 marks)

) Stale three: X~

Xl
(1) Sources of ermmors in tacheometry.. ¢ ﬁﬁ
L&

i B U

"y - h‘ Iﬂ L."-}J
(i)  Usesof tuLhnmnEE}rr:u,m saving

(6 marks)
f 5 () Figure 1 shows a distribution of spot heights within & rectangular area with regular
spucing of 20 m between the spots heights, Calculate the volume of the area.

' (14 marks)
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