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PART 1= PRINCIPLES AND DEFIMITIOMNS 3 marks
1a. What is a physical system meachanically speaking? Glve twa exam ples of physics! systems in the field of cvil

englneering, [ Lrrk)

Lh. Give four examples of proparties that can be detesmined far the cross-section of & structural element.
{1mrk)
1¢, State Archimedes pringiple of Nostalion, i Lrmrk)

PART 2: 5TATICS AND STREMGTH OF MATERIALS /7 marks

Consider (he physical system belaw. I s hinged at &, simply supported at B and embedded at 0. It (s ~inged at &,
simply supported at B and embedded at D,
)=3HNI m

C
S
2a. Determing the reactions at A B and D. (3 marks}
2. ‘Write the equations of bending moments aleng the bar A5C given that the reacticns at & are
Rive = -10,31KHN, Ray=-4 58N and the inclined reaction at B= 16.2EKN. [Zmirks)
2¢. Determine the diameter of the hinge boll &l & if the vertical reactlon a2t & is 45K and the shearing vield
stress is 210 fPa. 1he factor of safetyis L.15. {2rmrkes]
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PART 3: HYDRAULICS /5 marks

“onsicer the Zrawing below which represznts a plpe conveying water supplled to a residence up a hilly quarter
from A to G,

15m

N

The weloolty of water arfiving at A is 30ny's. The pressure d'l'-'r_:.-c nea between naint A =nd Bis FT00Pa.
3z. Determine the velocily of water when it arrives at point B, {2 marks)
3k, Detlermine the diameter at A and Bif the flow rate is envizagad at 40075, {2 marks)

1.5m

REFEREMNCE PLANE

PART &: KINEMATICS f 5 marks
The position coordinate of a particle which is confined to move aleng a streight line ls given by 7 =2 — 24¢ 4+ f
where § 18 measured in meters from a convenient originat tin szconds, Determine

2. The time reguired for the particle to reach a veloeity of 72m,/s from its Initial condision at 1=0, {2rmiks)
£k, The zcceleration of the particle when v=30m/s {Zmrks)
£¢, The net displacement of the particle during intervel t=1t0 t= 4580, {1rark)
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