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This JHIRET COTSENTS ({foﬂHT GHCRTTONS IR TWi h':'."frrrrl.; A and B,

Answer FIVE guestions. choosing TWO guestions from section A, TWO guestionys from section B and

ONE guestion from either section in the spacex provided in thix question paper
All questions carry equal marks.

Mecimun marks for each parl of 6 giestion dare s showa,

Candidates should answer the guestions in English.
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SECTION A: MATHEMATICS 11
Answer at least TWE guestions from this section

Lising Maclauring series show thit

o
-~ |+ x4+ E
== f

L s
Expind 2an (X + h) using Taylors series up to the term ', Hence find sin 30° 21" correct
to five decimal places { 10 marks}

H NEl=ons 3y

find f{x), Fix)andf (2

(3 marks)

Ty ." ¥
If =3 find == and £ :
= _._|I|_ |'-II:.I.--
=y ey
then fimd X _} 4x -ul' Flo+ 2w
X
(17 marks)
SO ARl e e e
I+ ey = axy find o and gy (2 marks)
e . ST 1
i p= il 4 5 I 10 el i P
i iy (8 marks)

The deflection ¥ at the centre of a circular plate suspended ot the edge and

ke
i}

uniformly loaded 15 given by v = — Wi

i
Wi total boad:

d 15 diameter of plate;

t 15 thickness and;

K 15 a constant.

Calcnlate I|-., approximate percentage change in y If w is decreased by 5%, d 15

mereased by 27 and t 15 decreased by 3% { 10} imuerks)
i R g L

Show that tanh ™' x = l Inf -I-— A :. (6 murks)
2ol l—x

B 1|;r~:*:-x cogh 2x .|||:J sinift LY in exponential form and kence solve for real values of X,

iF2cosh 2y — sinh Ay = 4 (14 marks}
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SECTION B: SURVEYING I

Answer ar feave TWO guestionys from this section

5 im) Distinguish between the followmg terms:
i1} open and closed trverses,
{1} polar and rectmgular co-ordinates,

{iiiy  whole circle and reduced beanings
0 marks)

ib)  Outline the purpose of the following parts of a theodolite:
(i} elescope;
(i1} heyrveontal circle;
(i) vertical circle;
[iv)  spirit level.
(& marks)

) Duthine the three classes of ermors encountered in (raversing. (6 mirks}

f1. Table 2 shows data for a taverse mun between datum stations TEK and Y.OT. Grven the datum
co-ordi nates Tabia 1

Table |

STATION | N(m) E(m)
TEK H161920 | +98774
YOIT +9774 T +R3T2O7

Fable 2

Line Bearing Distance {m)
FEk-F1] 2367 15'55" 47305
PT1-PT2 F A . N fn B 393_1
PT2-PT3 219°3106" | 43241 .
PIAPTA | 2192805 | 71628 |
FT4-YOT 1945700" | 42500 |

Compute the final adjusted co-ordinates of the new points PEL PT2, PT3 and PT4.
(20 mearks)

v- The centre line of a rosd consists of two straights joined by a curve of mdius 60 m, The
defiection angle between the two straights is 18"24°, If the curve is to beset out using the angle
of deflection method on chards of 20 m interval. Tabulate the data required o set out the corve,
eiven the chainage of the intersection point as 2 F0.00 m { 20 marks)
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R {1k} With the md of diaerams:

i1 Destinguish between a transition and & verfical curve as used in curve ranging.

(i1} Chiiline the elements of a simnle circolar curve.
{14 mirks)
i} Clitline the twa irpOses O e iransiion curve [ ks
ity B & Ry 07 =1t
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