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T'his peper consist ol three seclions. Answer ALL questions in Section Aoamd TOUTR guestions o either Section B or
Seotion L.

Only Candidates of BETLDING CONSTRUCTION  should ullernpl guesliins in section [, and only candidates
of ELECTREICAL TECHNOTOGOY should sifempi question in Section .

Youareadvised o use ane hour on Section A
Caleulators are alloveed, Where nol stated, take o Himiv®

Yo are remvindad of e neeessite or good English and onderly presentation ir1 WU ANAWELE,
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ANSWER ALL QLESTHINS

: v o ' v ' Ly ey : e e Y Ty
1. Iaea points A and B are defined in a reference system 'k_-'.:.m i I Ejl as follows 94 13, 1, 4% QB (5,3, 2)
(1 What aee the ceinpenents of vecior AP (2 mmarks
(i1 Coleulie the mopnimde of veotord R (2 murks
Ey Detertoine e centrilueal accelemton of 4 oy alier 8 compleie colations in 2 seconds. The Budy petates wil 2
uniforn speed i acircls af radivs 1 1. (4 mirks
i Fora mazs M =3 kp rotetiag with an apgular acceleeation o= [ ead/s%, and siuated at the distance B = 800 nm
tfrom the rovarion cenmre. Calenlate ths monicnt te which the mass i3 aubjeoted,
(4 marks
5. A ioreeulir body Tas mass 22 kg Is moment of imectia about 3 glvan axis passing twael 0E centie of’ mass =
4 b, Dleterming the moment of nectia about 4 paeallsl anis shifted by .5 m Gom the crigi {4 marks
5 Coloulate the wecter mament abaout the point O of the foees F of 14148 at A as shaw Do o 1. (4 urks)
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Figure 1
B, A certain machine exerts a force of 200N on a boa whose mazs is 30ka, The machine maves the box throngh a

=

distanee of 20 meters along a smonth herizontal foer, What amonnt of work has the maching done on the box?

{4 marks}
Calzulate the x compenent of the cantre of aravity of the surface in fiaure 2 below, Hint 7 cincle ¥y = %
(4 marks
¥
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Figure 2
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SECTION B: FOR RUILDING CONSTRUCTION CANDIDATES ONLY
ANSWER ANY FOUR QUESTION BRLAOW

Adter the prefiminary studics of one of the piliars of a building seuctuse, the tollowing wen: nhtainzd;
= Pillar se¢tion: (20200 am?
= [leight of pillar: 3.05m
= Cenlralised nad supported by che pillar Nu - 64126685
Addiijenal Information
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Uise Appandix 1 Tor sections of pods
ta) Caleulate the eross seetional area of the Inngiludinul reinforcemant necessary for this pillar. (Tl marls)
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congrete pillar. {3 marls}

(c} Chonse the eeds combination and sketech g eross section of this ]-_|-i||l-g-|- showeing their dispasition,
5 marks)

£

Figmee 3 beluw represonts ane ol the beams of an overlead transporation svslem used in g warchoiss, The
displacenient of objects is done theasel; o klac ntirnllzys as indivated in figure 3 below.
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Figure 2
Considering that: Fy - TOKN. Fa = 30K and Fa= HRN,
{a) Determine ysing Barre’s Theerem the masimum bending moment under each wheal ar load and indisata fhe
vrilsecel position of the tralley (regloer the salf weighl af the profile). {13 marks)
(b With the trofley in itz eritical positivn, dewerming the contoet setons at A and B {3 marks)

) Aometal e beam s lap-Jointed as shown in flzuce £ below, Tha ties ave 10mm thick aod L00mn wide.

The joint is fastened b 5 Balts of Smm diamerer eacl as shown,
il Whiat is the value af the foree in euch bult i€ iz stressed Lo 2000 B (3 amarks)
{11 Calenlate the stess m the metal tic @ the joinl near the bell aud far away f mardis)
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(b1 A reinforced conerels loumdation 5 eccentrizally Joeded by o BC column as showsn o Gzures <b | oand 452

bedomy,
[} [2=fine the middle thind. (2 marks)
i) Evaluate the ground reection stresses under the Teotine alone X=X {3 murks)
[iif} Shevw thes rousal reaction on te Boling praphically, (2 marks;
F = 6000 KN
i
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Figure 4h1 Figune 4hZ

Magses mre

Ll A Lliphi non-steetehable string passes caver o amaoth pulley and carvics mazses of kg and kg at it ends,

releazed fram rest. Let s take g = 10mds" see figure 5

{a) Caleolats the soeeleration of the mass. (6 nurks)

{h Claleulate their speed alter 5 seconds, (5 marks

{21 Caleulate the distance teavel in 3 sceonds. {3 marks,
{3 marks

(< Mt that instant, the siring suddenly cuts. How much higher does the lghter mass muove?

Fipure % T'ulley svstem
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12, Fignre 6 bolow is the meshanical sketeh of one of the beams of an upper Teor of & public building.

¥ 3
i B2
Figure 6
(a} Delerming by superposition (s three vontact uetions in [unction of g and L. (5 marks)
(b1 Sketch the shearine force ansd Banding moment diagraons n [uncton of g and L. [ marks)
(e} Deducs Ty and Ma, given that g= 200da™ and [.= 10m (3 marks)y

L3, (ad An epen channel i a W-shaped each side Baing inclined al 43 degrees 1o (e verfieal as shown i fagure Yo I the
rale of Mow O 0= 42 5dimd's when the Jephe of the waler al the centrs is 225man Caleulals the slope of (ke chennel
using Chery™s formulae assnming that O 529 in 51 unies, (% marks)
Chery™s [ormule states that V= O ()

S figwres Ta below,

Flzure Ve
(1 The section of the Channel iz o TransTormed inta A Tl'ﬁpc?r.-:'rlal shape with the hotmom widfth B =3.5m asd the

zide glopes 1 vertical 60 1 Aomizontiel s shown m fgure Th. Whas will be the discharge (3 17 the depth of water is
L.2m and the slop 3= | in LS00, (9 marks)
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SECTION C

FOR CANDIDATLES OF ELECTRICATL TECHNOLCM:Y (PNLY
ANSWER ANY FOR OQUESTIONS

A hlock paced under the head of the chaw haminer 1 as shown n figare 8, greatly facilftates the extraction of the

nnil 2, A foree of 200N is applied ot the poiutA to pell the nail, The'contacting surfaces et C are sufhiciently

pollgh o proven: slipping:

Drravgy the e body diaaram of the nail 2. (4 marks]
(4 murks)

Drraw (he fiee body of hammer 1.

ia
{h) _
fe) Culeulete the rension of the noil and e fores exerted By the barmer head om the hlock 3 al the point C,

(11 marks)

Flgurg 3

The pendiumn shown in fimure O below consists of @ slender redily and v disk{2) with a hole init. The red has a

densily of TO00kp/m', an exsemul dinmeter of @50HmoL intermal diameter of @250 mae, and thickness of 10:um.

{aleaiote the mass mamant of inertia of the peoduluw abent anaxis direetly perpendizulan e the page and
(11 marks)

passing gl the pineat [
by Caleulate the mass center Goof the pegdulum. (T rmarks}
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Flayre 9
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L. A cord s wrapoed armnnd a homogeneeus disk of radivs B=0.5 m and s m=; Sk v shosen in [poee 10, T e
cord i pulled up with a force M of magnituds 10N, Jetermine:

(3} The sceclermtion of the center of the Jisk:

(8 1arks)
(8% The sngular aceeleration af the disk: & magks}
(e} The aceclecation of the cond. (4 marks)

T R=0,5m Foont
A : A
G-
I Figuce [0
| '7. Imelectrival engineering., o haminer or pile driver [ of 600ke maas is peed plant poles 2 41 the oil 2 shavwn in

figurs 11, The hamime: moves fraim resting pasition and drop by 2.5 o) g piliar of 2000kr mass, then rehonnds
By r— 4.2,
tad  Determing the velnzity of the Gammer hefare te HpEet

{9 marks)
(hy  Dietermine the veloeity of 2he hamimer aller the itnpaxl.

(9 marks}

Cable

Frers 17

TR An automobile of mass M= 900ks moves along & straight forizonlal smaonth rosd with 3 velooity of ddinds. At g

d alter a distance CA = 500 m, the velovily bocomes 26.40m:s
Assume that the aceeleration is constant from O 0 AL Find-

earlain momant, the driver decides to aecelerate an

{al  The work done by the engine of the mromabile from 0 o Az {F misrks)
(bt The acceleration of the aummolbile;

(3 marls)
(e} The time spenl 1o cover the distance (A {4 maris)
(41l The power developed bar thie engrine {4 murks)




a
19, In the hoisl syatem shown iz fgaes 12, e electriz motor colales at a revelutian anced M= 1440 revimin, The aear
b has g loansimission rade B 230 and an efficieney inder lead «7=0,82, The winch drum has o picch diamater
T 200 inm and a messiou Joad canacity of ane (017 e, Feictional losses in winch drumn tselt are negligible. [T
L maxinom load is liled at 4 consant veloeiby, dulerming:

{ay The rotatinnal speed of the winch drum; (2.5 mmarks}
ik} I'he spoed al which the load will be lilled; (2.5 marks)
fcy  Che cotpat targue from the geerbox as well s the oulpul power 5 marks)
(ol The morter mrgue. [3 mxarks)
iy The maotar pooser. (3 marks)
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Appendix 1
CROSS SECTIONAT, AREA OF STEEL RODS (em?)

E{ET& | 2 |3 1 5| 8 7 s | 9 o | 1z
5 bo | ne | we | om | an | 1ol B | e | ve |2 [ 22 | as
SEmETEETTE e AR GO A B R EE
3 0% | 1o | 15 | 201 | 251 | 301 | 351 | a0z | 432 | 502 | ss2 | 603
o Voo | 157 | 255 | 504 | 342 | 491 | 549 | 628 | 706 | 785 | 863 | 943 |

35 | i1 | 528 | 338 | A% | ses | aqe | 7or |owx | g [ 113 | pe| B
v T ise | 08 | 462 | 605 | 760 | 923 | 108 | 123 | 138 | 154 | 169 | i85 |

16 | out | 302 | 63 | mow | 100 | 123 | 181 | rei | owel | 200 220 | 241
| 312 | 6zs | o4z | 128 | 137 | 188 | 220 | 251 | 283 | 314 | 347 | 377 |

5z | 40 | 981 | 147 | 196 | 245 | 294 | 343 | 392 | 241 | 4o | sap | 389
32 | w04 | 161 | 241 a2z | 402 | a8z | 563 | s42 | 742 | 804 | 884 | 965 |
| 126 | 251 | 377 | 502 | e | 754 | 880 [ wo | 13 | s | o | 18




