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» A[l queslions carry equal marks
> Answer any THREE cquestions.

b Fioiss_on's ralio far steel v=0.25

b

MOEIUJ us of Elasticity for Steel Es = 200kM/m?,
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3
(@)  Using first principles show that Tx =%% for the bigngular seclion

shown in Fig. Q 1. (8 maiks

|
(o) !he section shown in Fig. Q1 is subjecled lo a vertical shear force of
= 120kN. Given b = 60 mm, h = 100 mm,:calculate the maxim

sheai' stress in the cross section, (8 marks

{c)  Arectangular cross seclion of 1.0 matre lenglh is subjected (o
a uniform bending moment of M, = 50KNjn. The seclion has
le = 566 mm". | E
Calculate the strain energy stored in the %BC[iUI'I. (4 marlks

(a)  Distinguish between principal and centroiral axes. (4 marks)

(b)  The zed section shown in Fig Q2. Calculate 1he'folfowing:—
(i) The centroldal moments of area le, lyand |y, (8 marks)
(i) The principal moments of area lm, and lyy. (6 marks)

(i)~ The inclination of the principal axes from he centoidal axe
w (2 marks)
i
i i

The inveited Fset non shawn In Hc Q3 has the fol!owmr; sleotmn properlies;

A=1800mm?®, L= 1.80E Bmm*, Iy, = 1137 26 mm uu 21476 mum

lw= 0.79E6 mm*. |

The section is subjected to a saggmg moment of.mdgnrtude My = 3IKNm and

compressive axial force of F = 38KN applied thrmlnm 1 the Lenh old.
Calculate the combined stress at A and B due to‘ihe, ben (hr_] moment and t}
axial force. 5 » (20 maiks

|
|

(a)  The strut shown in Fig Q4A has the buck!er'i profile y—4x—x* 38"
and has a unifarm cross secltion. Use the anetqy method to obtain a
expression of the critical load per. i (14mark)
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“«, i - | : ' FCE 301: THEQRY OF STRUCTUSES 1A - EQUATIONS AND FIGURES

For any two adjacent spaus, o and &, of a continuous beam of coustant flexural rgidit
and having suppoits 1, 2 and 3,

UNIVERSI]‘YFNAHROBI e[ 5 e f}[é‘”}J .....

SUPPLEMENTARY EXAMINATIONS 2009/2010

For any member i of a rigid frarue of length L, the end momenls are given

THIRD YEAR EXAMINATIONS FOR THE DEGREE OF BACHELOR , 38Y 4o
: =2 G+, = | M e P
OI SOLENCE IN CIVIL ENGINEBRING | My Zm(? LR ] P #4n(2)

. " 36 ; )
301:T HEORY OF STRUCTURES TIA My =2E-K(29j +0, _T)"'M e €11(3)
DATE: OCTOBER 25, 2010 TNV 2,00 PV — 4.00 PavL
INSTRUCTIONS: = _ . (o
1L Attempt ALL THREE (3) questions. o I
; A 0Ky
2. Al questions carry equal marks. | -
2, Nonmp:rugr:l:ﬁmab]n electronic ealeulators are allowed. L i 40 KN/m | ‘ '
: ‘ A ( onslmt %‘} WT‘L { ‘l/ \Ln : C

N S ' =) e ke e Z 7
1 I'he pin-jointed steel frame shown ABCD in figure Q1 is pinned to supports I ' :

at A and 1. During assembly, member BC was found to be too long by 3 RN S P . e

mim atd bad to beforeed into position. Using any suitable energy method, ” FIGURE (L

caleulate the forces in all members when the frame is subjected to a FIGURE OL. I

In(mznmdl load of 120 ki as shown. (20 marks) :

‘nke Youn&, modulus for steel B =205 kMN/mm*
Cross-section area of each member A = 600mm’ .

: 5 " . | . e . N A B 5() kI\Ulll
2 The bgam ABC sbown in figure Q2 is r[ngy fixed to the support at A, IETERR) '

simply supported at € and continuous over the knife-edge roller support at B. = ‘—’: Bl |

A unifornly distributed load of 40 kIN/m intensity is supported along span - '

AB. Using BEITHER encrgy methods OR the 3-moment equation, determine A

all reaction compenents and moments over the supports and skeich the i Sr— /7//17,,,

bending moment diagram clearly indicating your sign convention. The " R

ﬂexurafi vigidity 1 is constant throughout the beain., (20 marlcs)
PIGURE (R, . b i

3. Figure () shows 2. rigid-jointed frame ABCD, rigid] y ilxed to supports at A

and D and suppm ted on a pin roller at C. The frame supports a uniformly

dislzibuted load of 50kN/m intensity aleng the beam ABC. The flexural

rigidity of the beam ABC is twice that of the column BD. Given that axial '

slrains are negligible, obtain the bending moments at the joints and supports

using the slope-deflection equations given and sketch the moment diagram

indicating your sign convention clearly. (20 marks) -

' Skanli: Kwa hisani ya Eric
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TH o
DATE: 24™ prp RUARY, 2006 TIME: 11.15 ADM, - 1.157.M

e N 1 R

INSTRUCTIONS:

I. Answer any (!1 xree questions

2. All questions t.ury equﬂi marks

3. Reasonable assumplions may b made

4. NBAT WORKING is emphasized.
L a) A reclangillar open channel whose yidth is 4.5 1 and haviog a slope of
1:800 (vertical : Lovizontdl) conveys water al a d lepth of 1.2 ny, and has a chezy constant
C ol 49 (3.1 Units). Find the mean: f(.]O(‘Jl}’ of flow and the dischargs per unit width of
the chamnel. [4 marks)

b) 1) L Define critical flow. [2 marks)

1. Dbtz\f‘u from first principles an equation for the relationship
belween crilical depth and specific :i*.ncrgy for a constant discharge per wnit width. Plot
the specific energy curve, l‘(_:.: 2 givet flow per unit width and show on the graph the
crilical poinl. [0 marks) I

4 4
i) Water is flowing in a rectangular channel which is 2 m width and
carrying a flow of2 m Vs The channcl at some section is constricted to 4 width of 0.5 m
Neplecli sses, and [ 1 e
R ng Ioa&cs, and aslsummg that the constriction gives crifical flow, determine the

walee deplh in f.hc constijetion and the depth upstream. [5 marks]

g e D "oy g LS
a) i) Show from fn's*f principles that the theoretical flow rate throush a
o

suppressed rectangular welr is gwm by Q =2/3.B.[28).H" where B is width of weir

and M is waler Jeve] '1bm!£ orest. I(J marks| /
| Skani

if) Discuss why the actual discharge wonld be Jower than (he value
obtained in 2. a. (i) above. {2 marks] !
i) For discharge over a sharp-crested suppressed rectangular weir of

0.14 m’/s with a water level abovsl. crest of 23 cim, calcolate the width of weir reqiired

(Take Cyas 0.6). [3 marks]

b) i) By use of s}:{ctchas, show Lhe profiles of the three M backwater
curves, indicating ﬂle critical depth positions. [3 marks]
ii) AIeclmguiar channel 1.25 m wide and 30 m iong with a f;m.
horizontal slope carties a flow of 0.5 m*/s, and ternuinates ina free
discharge. Determine for the backwater profile depths 0.300 m aud

0.320 m the average distance upstreamn of the critical discharge

point. 6 marks]

a . 1) Define the three similarity laws applied lo modeling. 13 marks]

[S§]

i) Using the ﬁllék.inghmn 11 theorem npprcﬁch for ulimensinéml
analysis, determine the 'imm'—mlal'ﬁonship for the parameters affecting the drag ﬁ;mc g of
a sphere moving through a viscous fluid, given that the fluid propertics aud phy‘s%;iunl.
]JID;-IGIU'ES of importance within the system includs fluid density (0), viscosity (ju), sphere

diameter (1), and sphere velocity (V). [9 marks]

b) A smooth flat plate 15 em wide and 50 om long is placed longilﬂdinﬂ.lly in
a stream of crude oil of specificigravity 0.925 al 25°C flowing with |.mdist111'betj velocily
of 60 enfs. (U, at 20°C s 0.93 % 107 m’/s). Find: \
i) Frictional drag on one side of the plate. {4 marks]
if) Thickness of the boundary layer and shear siress al the tailing

edge of the plate. [4 marks]

4, a) A turhine with 7. = 0.1 is to be installed at a localion where bai'omelz‘ic

pressure is 1 bar, with a maximunt temperature of 40°C (P, == 0.07375 bark m{c the net

: Kwa hisani ya Eric



UNIVERSTTY (F NATROBI

FIRST SEMESTER EXAMINATIONS 20092010

THIRD YEAR BXAMINATIONS FOR THE DEGREE OF BACHELOR OF
‘ SCIENCE IN CIVIL ENGINEERING

FCE 321 ; FLUID MECHANICS ITA

DATE: Y FERRUARY, 2010 TIME: 1115 AM. - 115 P.M.

Q2

(b) .

(e)

INSTRUCTIONS

1. Aftempt THREX. Questions.
2 Al questions eaxry EQUAY marks,
3 Deusity of water is 1000K g/m®,

4. - Acceleration due to gravity is 9.81 /s’
8 Reasonable assumptiony may be made where necesgary.
Q.1.(a) ;Srzu'ting with the Bernoelle and continuity eqpations, show that the

Sfollowing expression gives the discharge measured by a venturimeter.

Q= Cd Ay A, 4

Where the notations have usual meaning. (7 marks)

(1) A horizontal venturimeter is used to measure the flow of water in a 200mm
diametér pipe. The throat diameter of the venturimeter is 80mm and the discharge
coetficieat is 0.85. If the pressure difference between the two measurement
points is 10cm of mercury, calculate the average velocity in the pips. Assume the
relation density of mercury is 13.6. i (8 marks)

(c) The vul:ocity of the water flowing in the same pipe is also measured using a pitot-
static tube located centrally in the flow. [f the height ineasured on the altached
n‘mnmnélcr is 60mm and the relative density of the manometer fluid is 1,45,
determine the velodity of the water. (8 marks)

“(d)  Bxplain why the velocity measured by the pitot-static tube is higher than that
measured by the veonlurimeter. (2 marks)

0.3.(a)

Q.4.

Derive the following expression for the discharge over a 1‘t‘:crari‘gulm‘ welr. Start
with Bernoelll's equation and stale all the assumptions hat you make.

3
Q=0Cd % B‘\/ngfl (7 marks)

Water is flowing over a sharp-crested rectangular weir olﬁ"\‘mcitl\i 50cin {uto a tank
with cross-sectional area 0.6m”*. After a period of 305 the depth of water in the ‘
fank is 1.4m. Assuming a discharge coefficient of 0.0 determine the height of the
water above the weir, (9 marks)

If the rectangular weir is replaced by a 90° notch weir witli the same head and a
discharge coefficient of 0.8, calculate the depth increase of the water in

fank after 30s. (9 marks)
Derive an expression for the logs of head due to friction in a pi eline in terms 6f
the velocity head assuming that the frictional resistance per unﬁ area of pipe wall
is proportional to the square of the mean velocity of flow. (15 marks)

Find the loss of head due (o filction in a pipe 450m long and 225 mm diameler
with the discharge is 4.0 m’frain and the resistance coslticient = 0.015,
: (10 marks)

Twa reservoirs are connected by a pipeline which 125 mm dia for the first 60m
and 200 ram in diameter for the remaining 150m. The entrance and exit are sharp

-and the change of section is sudden. The water surtace in the upper reservoir is

48m above the lower, Tabulate the losses ol head which occur and caleulate the
rate of flow  in m’/s. Priction coefficient £=0.012 for both pipes. Draw also (he
hydraulic gradient and the total energy gradient. i y (25 marks)

Skani: Kwa hisani ya Eric



UNIVERSITY OF NAIROBI

FIRST s ML.STF 18 LXAMINAI TONS 2011/2012

THIRD VHAR BXAMINATIONS FOR THE DEGREE OF BACHELOR OF
SCIENCE IN-CLVIL ENGINEERING :

RCE 321 FLUID MECHANICS ITA,

DATE: JANUARY 24,2012 : TIME: (1.15: AM. ~1.15. P.M.

NOTES TO CANDIDATIES

Allempt any THRER Questions. *

All queslions carry equal marks.

Density of water is 1,000 kg/m®

Act:cl.q_‘rution due (o gravity is 9.8 1m/s’

Reasonable assumptions may be made where necessary.
Non—p:ogmmm&hlc elcr,lmnm calculators may be vsed.

OV W

[. a) Hstablish Bernoulli's equation for the streamline motion of a fluid.

; (12 marks]

" b) Show that when water is issning steadily from an re - entr ant orifice.in the
bottom of a tank, the area of the jet at the vena contracta is ¥ of the area of

the orifice. [8 marks]

& ) Show Lhﬂt a venturd meter the quantity of water passing through the meter will
be only proportional to the root of the “venturi head” if the head lastin

incnoq is proportional to the head lost due to increased velocity.
S ' [10 marks]

Ib) A venluri meter placed in a 75mm diameter pipe has a throat diameter of
25mm. The constant of the meler is 0.97. Determine the discharge when the
venturl head is 400mm of water, /5 mark_s‘]

c) [f the f'r'iz,u'onul logs in the diverging cone is double that in the Lonvcymg cone,

find the total head loss in the meter due to friction when the water is passing at
the above rate. 5 marks]

Skani: Kwa hisani ya Eric

3. a) Provethal for a slow How through a.pipe.-
pgid® L .

Vi |

Where ¥ = mean velocity
= density of fluid
i = energy gradient
ft = coefficient of dynamic viscosity, |

|
| ! {12 mark
’ i
b) Find the flow of oil 1 =0, 3g em’ Lec , density =0.8 glom? through a pipe
diameter 0.9 cm and 12m long when the head losll.‘is 75cm,
!
4.a) Show that the discharge over a sharp-edged V- notch s theoretically

proportional to the head raised to an index power pf 2.5,
‘ | [LO maris

b) A sharp-edge V-notch inserted in tha side of & rec clnguldr mk 3.6mand 1.20
abroad gives calibration 0 = 1.43 0%’ where { isimeasured in cubic melers
per second and fin meters, Find how long it will take to veduce the head in
the tank from 300 to 25mim, if e water dib(/]l:'u‘bd&" freely over the nolch

and there is no inflow into the tank. I [0 marks

ZJJ’aEe



UNIVERSITY OF NAIROBI

TIRSY SEI‘er.EST.ER EXAMINATIONS 201072011

D YEAR EXAMINATIONS FOR THE DEGREE OF BACHELOR OF SCIENCE
| IN CIVIL ENGINUERING ‘

FCE 324§ FLUID MECHANICS ITA
TIME: 11.15 A.M - 1.15 P.M.

8 IR RUARY, 2011
JCTIONS

Attempt THRTL Questions. |

AL questions earry BQUAL marks.

Jensity of waler is 1,(](][)?1{;;/111J

Aceeleintion due to gravity is|9.81 m/s?

Leasonable asswmplion may e made where necessary.

\ |
n)  Waler is flowing over a sharp crested rectangular weir of width 35 em into a
cylindrical tank of diamétor 75cm. In 20 seconds the depth of water in the tank
rises |.2m. Assuming a discharge coefficient of 0.9, determine the height of the’
waler above Uje weir ininim, : (% marks)

1) If the discharge remaina/the same and the rectangular notch is replaced by a 90°
noteh weir wilh a coefficient of discharge of 0.8 and a maximum height of 18 cm
would this noli(‘._h be adequale to measure this discharge? ; (G marks)

‘ |

5y Inan experiment a jel of water of diamster 200 mm is fired vertically upwards at
a spring targel that deflécts the waler at an angle of 120" fo the horizontal in all
dircetions. Ifa 500g massplaced on the larget balances the force of the jef, what
is the di.sclm.rﬁr‘, of the jet in litres/s? ' (10 marks)
[Prove any formulae you use] :

1) Sla t'[ing wi.[hl I}hn Bemocilli and Conlinuily equations, show that the following
expression gives the discharge measured by a venturimeler, :

(= Gl Byfoom

Q.3.

Q.A.

and that when a manometer is attached the discharge may be given by

2gh(Fre 1)
y ; P ;s
‘Qactua[ = CdA A, "ﬁ* (7 1rmrks}‘

(b) A verlical venturimeter is being used to measure the fow of oil of relalive density
0.88 in a 200 mm diameter pipe. The throat diameler of the venturimetor is 100
mm and the discharge coefficient is 0.96. Two tapping point at the thtoat and
entrance arg 320 mm aparf and the pressure dilference between these it measured
al 3B kIN/m®. What is the discharge and the velocity in the pipe? If mercury
manometer vere attachied at the lappings points whatl would be the diflerence in
Levels of the two areas of the manometer?
{Assume (he relative density of mercury is 13.6). (8 imarks)

(c)  Thevelocity of the waler flowing in the same pipe is also measured using a. pilol -~
stalic lube Jocaled centrally in the flow. If the height measured on the allached
mercury manometer is 15 mm, determine the velocity of the oil (8 marks)

(d) Explain why the velocity measured by the pitot - static tube is higher than that
measured by the venfurimeter, (2 marks)

A liquid whose coefficient of viscosity is “m” flows, below the critical velocity for
Jaminar flow in a circular pipe of diameter “d” and with mean velocity “u’ Show that
the pressure loss in a length of pipe is 32u w/d. ‘ :

0il of viscosity 0.05kg/ms flobvs through a pipe diameler 0.1 m with a velocity of 0.61/s.

Clalenlate the loss of pressure in a length of 120m. (25 marks)

Two vertical cylindrical tanksiof 5m and 3m diameter contain water ley are joined neac

their bases by a pipe of diameler Sem which s short enough to be considerad an orifice
with Cd of 0.6 11 the 31 diameter tank initially has a level 2in higher than the other,
calculate how long it will take for the levels (o become equal in each tank. (25 warks)

Skani: 'Kwa hisani ya Eric



MRR T smr, STER EXAMINATIONS 2009/2010
TIURD YEAR S AMINAT MNS FOR rnr DEGRLL. OF BACHELOR OF SCIENCE

RCE 345 .:..cmau_J ENGH\_IEE}UNG MATEILIA.LS I

DATE: 18 FEBRUARY, ,’:lﬂ‘lﬂj e 1 TIME: 11.15 AM. ~ 1.15 P.ML

INSTRUCTIONS: 1. Alllquestions carry equal marks
2. ' Angwer any THRER questions.

Question 1

(a) How do the folf(awi;ﬁgma!erial properties affect the quality of rock for road making?
() Mineral:composition and decomposition
(i) Grain size
(i) Rock stcture

(iv) Re-crystallization | (8 marks) '

(1) (i) Deline surface dqcssing;’izmaumul in road constroction.
(if) State three functions of surface dressing (5 marks)
| il
() Caleulate the rate off spread of tar in kp/m® and aggrogates inm® per 10 m? for a surface

dressing course T2mm thick. The initial voids may be taken fo be 50 per cent and voids
affer final Compwch(m by traffic may be assumed 16 be 20 per cent. The whip-off due 1o
fraffic is 10 pericent! Blndt‘r should form 60 per cent of final voids. Specific gravity of

facis 1.2 (12 marks)
Question 2
(n) (i) Whal is asphalt donorede?

(i) State the adyantdges oflasphalt concrete in road construction (8 marks)
() Deseribe in detail the basic properties and functions of the following components in a

bitwminous mixfure

(i) Coarse dpgtoonlrs

(iiy  Fine Agprcgam
(iiiy  Fifler material, and

(iv) Tinder (8 marks)

(o) An Asphall Conerete (AC) mix for a road-surfacing project has-been prepared using the
following aggregates:

Question 3

(a)

(b)

L

Agpregatetype | byweight | Specificgravily, ]
Coarse 60 2.60

Fine 30 2.65

f@lcr b ,410, : 2.70 W

I
The bitumen content for the mix was 7.5%

¢ |
A field sample cored fiomlthe compacted layer weighed 3680g in air and 2060g in waler.

By canrying out the necessary computations, evakiale the mix for the degree of mixing

and degree of compaction ac,hlcvcd in the field. The specific gravity ol bilunien i 1.04.
(0‘ inarks)

Briefly describe the following tests carried out on bitumen, stating the mlcvnjlcc of each.

(1) Penetration test

(ii) Ring and Ball soflening test
(10 marks)

Two bitumen samples, A and B have the same penefration-of 85.at 25° C. Huwever, the
samples have different soflening points with sample A having a ring-and-ball softening
point of 54°C and while B has ring-and-ball softening point of 60°C. Plot the '
penetration versus temperalure charts for the two binders and caloulaie the penetration
index (P;) of cach. 2

By extension of each graph| defermine the Fraas breaking point for each bitungen sample.
Which one of the two binders would you prefer for road construction in hot ateas? Giive
{15 marks)

reasons.

Question 4

Skani: Kwa hisani ya Eric

(a) Define the lollowing terms used in road surfacing:
a. Prime coals
b. Tack coats, (4 marks)

{b) What are cut-backs? Differentiate between rapid, medium and slow curing mf backs
(1 lrwks}
(c) FEmulsions refer to maferials vsed in road construction”
3] What are emulsions and where are they commonly used.
(i) Dislinguish-between cationic and anionic emulsions.
(i) Listtwo advan[agcq and two disadvantages of using bitnmen emulsion in road
construction t m‘nks)

(d) Explain the use of pre~coated chipping carpets in road surfacing. State the advantapes
and disadvantages of a pre-coated chippings layer when compared with mnfnw
dressing

(8 marks)



UNWERSITYO‘ NAIROBI

FIRST SEMESTER EXAMINATIONS 2010/2011

l]llRJ) YEAR EXAMINATIONS FOR THE DEGREE OF BACHEL OR OoF
SCIENCE IN CIVIL E NCINLLRI‘NG

FCE 345 : CIVIL ENGINEERING MATERIALS II

DATE: FEBRUARY 17, 2011 i TIME:11.15 A M. - 1.ISPM,

INSTRUCTIONS:
L All questions carry equal marks,

3 Answer any THRER questions.

QUESTION {

R
a) Mineral aggregates can be obtained from either natiyal or aluf cial sourees.
prldm the manufacture of the iol]owmg
1)+ . Crushed limestone
i)\ Graded crushed blOHf:
iif)”  Gravel
iv)  Blast furnace slag
' 2 (10 marks)
b) D What is cut-back bitumen? . (4 marks)
i) . Explain the following (erms in relation to cut-back bifumen:
« Rapid curving (RC)
. Medium curving (MC)
o Slow curving (SC)
© 6 marks
QUESTION 2 oh :
i) Dclmc two types of emulsions in cornrmon use. Algo explain the action of
bnll.llbll)nﬁ (8 marks) ©

b) Uncﬂy describe how the following properties affect the qnahly of rock for
roal malunu

D ¢ Mineral composition and decomposition
i) % Guain size
iif) Rock structure
iv) ¢ Rcciysfaliisation
(8 marks)
c) How clocs adhesion of bitumen affect road construction and performance? (4 marks)

OUESTION 3

a) Briefly describe the penelration test, including a rough skelch, as done on
bitumen. ‘ (6 marks)
b) Twao bitumens have the same penetration of 85 af 25“r ; bu!l
points. One bitumen (A) has a ring-and-ball softning point of 54°C and the
ather (B) has a ring-and-ball softening point of 60°C. Plot the
penefration/temperature charts for the (wo binders and caleulate the
Penefration lndex (P1) of each. By extension of the graph, (?lc:u:[:mine the Fraas

Breaking point for each Bitumen.

different softening

Which of the two binders would you prefer for road construction? Explain.

(14 marks)
QUESTION 4

A contractor on a road construction project in Makueni County plans fo establish good
borrow sites and quarries {o provide materials for con_slm:cticm of the road surfacing,
base and subbase. According to the pavement design provided by the CLIENT, the
surfacing will comprise of asphalt conerete with a single seal surface treatment as
wearing course, the base layer will be constructed of g gmded c,rushcd stone while
subbase will be made with cement(-improved gravel. i

The section traversed by the road is generally rocky, withjrock oulterops prevalent at
numerous locations near the proposed road alignment. Tesis carried out on the
alignment soils during desiga also suggest the presence of laleritic gravel (murram)
although pockets ot highly active black cotton soil have bt:cn noled fllong the section
passing through the flat plains on the lower altitudes near }(am Rl\fer Band s a

common feature everywhere, ‘ | i
| 1

Explaining the reasons behind each test, discuss the tests you woulc hpmmse to prave

materials for surfacing base course, subbase and subgrade for lcohmc al compliance.
(20 marks)

(O]
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UNIVERSITYOF NAIROBI

FIRST SEMESTER EXAMINATIONS 2011/20]2

T IIIRI} YEAR EXAMINATIONS FOR THE DEGREE OF BACHELOR OF
&,(‘IEN(‘E IN CIVIL, FNPFNH LRTNG :

I'CE 345: CIVIL ENGINEERING MATERIALS IT

DATE: TEBRUARY 2,2012 TIME: 11.15 AM. - L1SM,

INSTRUCTIONS

Auswer any THREE Questions.
All Questions carry EQUAYL marks.

QUESTION 1

You have been appointed a materials Engineer for a road design project. You are
requited o conduct tests on materials for surfacing, road base and-subbase. Traffic
studies have been completed and itis anticipafed that the pavement will be constructed of
surface dressing over granular base and subbase comprising natural gravel,

(1) Desaribe the tests to be carried oul on bitumen and aggregate chippings in-oidér fo
specify their use in surface dressing.’ i :
(b) Di:surib:: the tests fo be carrigd out on gmnu]zu malerials for base and subbase.”

(c) How should the binder spray and chipping spread rafes be Lontio}lf:d in the field

duriiig constiugtion?
(25 Marlg's) -

(@) (1) Explain the use of pre-coated chipping carpetsiin road surfacing.

(i) ~ Stale the advaniages and disadvantages of pre-colonial chippings wher
compared with swrface dressing.

(8 Marks)
(b) Deline surface dressing/treatment lu road construction,
S(Z?l(l':ilhl et functions of surface dressing, (5 Marks)
; Page 16l 3
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(c) Calculate the rate of spread of bifumen in kg/m” anl aggregates in m'/l O’ for
surface dressing course 12 ram thick. The initial voids nmy be takén to be 50%
and voids after final compaction by traffic assumed to be 20%. Whip-ofl due Lo
fraffie is 10%. Binder should form 60% of final voids.

Specific gravity of bitumen is 1.2, (12 Marks)
QUESTION 3
(a) Define the following terms in road suwfacing:

»  Prime coats

+  Tack coats

(4 Marks)

(L) What are cut-backs?

Differentiate between rapid, medium and slow caring cut-backs., (4 Marks)
(c) What are emulsions and where are they commonly vsed?

Dss[mmush between Cationic and anionic emulsions. Also lit l Lwo advantages

and two disadvantages of using bitumen emulsion in road cnnshuulon.

(9 Maiks)

l/(ﬁ{ [he bitumen samples A, and B, have the same penglration of 85 al 25°C but
different softening pomls A has a ring-and-ball saftening pnmt of 54°C while B

has 60°C.

Plot the per-temperature charts for the two binders an calenlale the Penetration
Index (PI) of each. By exieasion of each graph, determine their Fraas breaki il
points. Which binder would you prefer for hot areas, why? | (8 Marks)

|

QUESTION 4
() What is asphalt Concrete?
State the advantages of asphalt concrete in road construction. |

(b)~  Describe the basic properties and functions of the following components in a
biluminous mixture:

«  Coarse aggregales

’ +  Tine aggrepates
«  Filter material
+ Binder

Page 2 of



(¢} Asample of Asphalt concrete (AC) cul from a completed road weighed 3680g in
ait and 2060g in waler. Sicve analysis on aggregale recovered from the sample
recorded the following grading:-

Steve size %o passing
20 ;mun 100
4 mm ' 95
10 mm a0
G imim 65
2mm (rh. 7 BS) 45
I mm (Ne. 14 BS) 35
0425 mm (No. 36 BS) 22
0.075 (No. 200 BS) 10

The bitumen confent for the mix was 7.5%.

The specific gravily of the agpregaie were:

* Coarse -— 2.60
= Tine - 2.65
= Tilter = 270

Ll 3
Using.necessary compulations, evaluate the mix for the degree of mixing and
depree of compachion achicved in the feld. ‘

The specific gravity of bitumen in 1.04. (9 Marks)

S o ook ol ko

Page 3.0[3
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Data;  Youngs Modulus E =205 [’;N/mm
Use Universal Column Data from ‘wD\f sheet dlh(,hed

U N iV ERS ITY O F NAI RC} B I MM For the I-section 254 x 254 x 167 Univessal Column, confirm I“hf

section is plastic, compact or semi compact i{ it is a Rolled qecuon (*Us
Tables aLLacth as well as Table 11 from BS! 595C)

Data: Py = 350 N/mm” (5 Mﬂi;ks)

TIRST SEMESTER LXAMINATIONS 2010/2011

THIRD YEAR BEEAMINAT iONS TOR THE DEGRER OF BACHELOR OF (if) Describe short and intermediate steel column characteristics.

' R __ G Mm?m
SCIENCE IN CIVIL ENGINEERING

© TQRE331: STRENGIH OF MATERIAL : . Na.3 :
l}/x e 15 l‘l! B[U IAR\" 2001 I | TIMIE: 1115 A M. = 1.15 .M. (a) Ulustrate and explain {with a stress-strain graph) the characleristic “(I110Li?§lliy'(>fa
e TS e PO P YT rrETem, . e P steel section’. (4 Mﬂl- s)
]'N‘S;FL*RUCTIONS : I ' ‘ (b) (i) Tor the idealized steel section below, illustrate and explain the

Answer Number 1 andany 2 other Questions, phenomenon of Plastic Hinge fommtmn beyond the elastio Jimit

é F L J.f—‘ 2 E/.J (S M’\é’ks)
No. 1 e ol — ’ ;
(a) Delive the term ‘buck cling”; m steel columns. - ; (2 Marks) e
() (i) From fz‘,ipuumiﬂm, determine that “Eulers formula” for critical hucklmg e ‘
2P0 - {
load  foialong column, is given by P = = (15 Mdrks) . ' } A | ’D b fT } . ol JH e ft i
i by : N " b are, Llgshe L
; o, Sbess~ Shruia Digknbvies REpTS
(if) Show that the corredponding critical buckling stress is given by
iy ~ Withthcaidofa Moment-Rotation Graph sketch, desaribe slmder, semi
i B g A . ) : compact, compact and plastic sections in Yiructural Steel. (8 M‘“ ks)
i e T 3 Marks
Wiy (
. Mo.2 ' ¥ ‘ No. 4
. ‘ . g i of Collapse (M) for the 2 beans below: |
() A 254 x 254 % 167 Universal cohunn, 6 meters long is adopted in a steel frame, (@) Determine the Plastic Moment of Collapse (M) (15 Mquq}
Using Fulers formula,
(i) Delermine Hht the cohunu is within the elastic range if the potential lmut
is 350 N/’ ‘; ' (7 Marks)
(i) Dcicrminq the eritical Buekling load. (2 Marks)

Skani: Kwa hisani ya Eric



- () The strut is made of steel 2.0m long and the angle section in Fig Q48
‘with the following section properties;
CA= 1915 mim?, L= by = 1.767E6mm’, [ = 2.803E6mm*,

oy = 0.730EBmm”,

‘Caleulate the critical stress al buckling in N/imm?, (6 marks)

The rectangular hollow section in Fig Q5 s subjecled (o the following forces
Axial Force F = 10BKN applied through the cenfroid M, = 12.3 KNm and a
torsional moment T = 4.05 KNm.

{a) :Calcutate the combined longitudinal stress due to I and M, and the
shear slress due to the lwisting moment at A. (10 marks)

(b) -~ ‘Calculate ithe principal stress at A and the unit twist of the oross
‘section. (10marks)

B o o s Gl ‘-_4‘.}"

o

"
cg __—:\‘:3: o — X
T e U
§ —
51
u i
Aien
R S 1'“/%
Y \'\ o
: » \:_L e
P
=
&

Skani: Kwa hisani ya Eric

st >

: A

LN [aciemsnl 5

\1 NI

| Elg & 4B.



Sallon
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50w A0 %067 1
A5H e fGh 1 390
A5G0 4 100 4 010 X
Witk % 400 < 207 X
1560 ) A0 45 ¥

450 % 200 s 202 F
0w 066 % 117 ¥
V36w 0B % 160N
250 s Q60 2 120 K
05 % 305 % 203
208« 06 x 240
0% w 0% % 100
s e HOS w150
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205 v 08 % 18
KIS % DT M T

< 254 > 167
i 254 0 102
254 3¢ 254 5 |07
204 s 254 % 02
354 % 254 % 70

403« 200 1 05
2 2 200w 71
ANy £ 2014 2 B0
200 w 200 ¥ 62
209 ¢ 200 x 40

A% » 162 4 20

¥ Choek avalnbbity,

Dimensions and propeviies

UMIVERSAL COLUMNS

1173

et SR et Ty
|
RROPEATIES
e > L e
Saroad Hamar Hifiva o Elnsile Plaalle Quekllng | Toeslonsd | Warping Arna
of Aron of Gyrntlon arlida Modulus Paramalar Caonstant | Constant of
e e U Soclion
Asla Axda | Axia | Axlal | Addap | Asls | Axds | Asis
b ry et prl) et eyl
rm nm - e oy oy
T8 i M) Pl |
275000 | ngton 11800 | 1800 ) 1200
227000 | 42700 anen}| veso | 12100
vsena | ayana 63001 2200 || 10000
147000 | 55400 7000 | 7220
M 00 #3000 | | ronn
aning A0B0 J§ 1940 {15010
ate0 4160 ) 1570 | 4600
e | 2azan 1640 | 1260 { '1e70
000 | 20500 9100 ) 10 [ 2460
RUNE O 1) 2000 4 248 | 2970
daon | 400 ) 150 T 90 1 2280 | 7R ) 240
MO0 | 24000 110 (7040 | 0656 7.05 8.5 2000 ann
64200 | #0000 4260 | 1050 0.854 8,74 5.00 1270 a0s
s0800 | 10000 o [1sp0f  oasd 0.2 .80 M 252 %
aoR00 | 12000 2000 | 1200 | 0,852 125 287 a8 201
azann | 10700 2q00 {1050 ] 0.652 4.4 209 249 174
70 | a0nn [960 | Ags 0,061 9.2 168 tay 450
22000 | 7ate lsea | 728 0.862 19.2 150 L3t} 123 !
AN B I Ea e T JESUR SO
aneun | anza 20 { 140 T 0061 .60 163 526 213
aa60n | 1430 in7o0 | a7 | 0050 t0.a [RE] a i
17500 1 #9040 480 | 007 0 n40 124 0538 472 128
daan | 4000 1220 | 575 0.451 14.5 [y 102 13
1o | 0940 uma | das | oadg 7.3 0.562 67,6 004
o450 | 2190 460 | 0.840 0.2 0.1
7020 40 a7t 0.853 1.2 0.250
ajn | 0w a0s | o040 140 0.197
5260 | 1780 0.167
As70 | 1560 0,448 2
2210 na ans 0.029% 9.2 471
750 1o 72.3 n.0008 7.1
50 e 62.8 29.2

112 Dirensions e properiies
] O g ' HOTFINISHED
., ﬂiOCrbz,:@.rOE SECTIONS
DIMENSIONS AND PROPERTIES
[ Geelion Muga | Araa mald | Seeond Elnatie Mastle
Deslynalion P of for | Momant ol Mothifin | Mot
- 1 Matin | Snchion | Loenl | of A | Byraiton
Outaids | Mhicknrss Buehling
Mamaler
i, n r
i em
219.1 7.57
750
AT
; 740
7.32
2445 LLED) A23
2720 argo 9.40
. 4700 9,43
5350 2.97
7150 .11
i 1700 9.22
10700 2,19
. g o0 | 1z
aqin
751
n7
1140
0.4 780
yin
1210
1488
140
A57.0 1250
26100 58 1540
49100 157 1990
LRl sh] 2060 anp
F— LR Gzl
508.0 B0~ | ane 65 | gmo0 1.7 2000
100~ | 123 sp.8 | 40500 17.8 2400
125 153 ana | ostpe o176 B
16.0 - 104 | 247 17.4 anze
w0 - flm.: 07 1.9 1270
Choek availnbifity in 3276, ¥

'

Torafonsl

Surfare Arnn

Crnainris

Pt
Matin
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839
2270
1508
1960
2440
2900
po
2100
a0t

arnn
10AN0D | A7I0
7a000 | 2000
a7no0

120000 |
150000

. Dar
Tanna

20.0
an.t
18.4

18.9

183000
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(L)

()" What assumptions form the basis of the Bemoulli theory of pure bending?

(i)

in portal frames.

(2 Marks)

‘With the aid of a skeicl, illustrate why beams and columns are haunched

(2 Marks)

(iil)  What are 2 causes of Residual Stresses that remain in a steel member

seclion affer it has been formed?

(i) Dlusirate 4 factors that affect properties of timber.

(1 Mark)

(8 Marks)

ity Describe briefly 3 design methods for Structural Timber. (9 Marks) i

Iuslraté the use of Timber spaced columns.

S M P T i W

(3 Marks)

20kH
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1172 Dimensions and properiies

UNIVERSAL COLUMNS

DIMENSIONS q

Sunion Mass | Dapth Whiih Inlcknnss (}{,u( Dapih i uilace At
Cresignution put of ol peee—mpeeees) Aadivg | botwesn | e tammaa
Molia | Secion | Secllon } vyt | Flangs Filluly —p——] T S ht S CTTPY Tur
tateh | | Mot | T
Clawrnnee [5—p~F
o a § T i d by un © M n‘
kofm | on mmoonm | i nn n e Loy} ! '
NGB l08 % 634 ¢ | 6238 | 4746 RLACH I R I 2002 200 252 | 9.9
JA8 x 106 « 951 1| 5510} 4858 4485 |42y | 615 152 490.2 200 AL ) g
U586 x 108 x A87 ¥'| (870 | 4088 4l22 1 u58 | 8.0 15.2 290.2 00 242 | 4.9
JSE% NG x 290 4 | 2920 | 419.0 | doro (d08( o2 | ls2 290.2 200 | 6ol) 2.3y | wus
A58 4006 % 240 4 | 3099 [ 4084 | 1040 | 206( 428 5.2 200.2 200 s0f} 205 | Lo
jocus x 267 1 | 2671 1938 | 2890 | 226 | 365 | (52 290.2 wopf g2 | wan | aos
dog | e 228 | aao

6 4 U8 x 235 4 | 20501 ELIN

" Jid o« G % 1T A
56 5,068 x 150 o
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405 % 305 % 198
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254 x 254 » 107
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200 x 203 x 88 6a.| | 2ee2

203 % 200 % 71 710 | 2158
203 % 203 % 60 a0u | 2094
200 »x 200 x 52 420 | 2pez2
207 % 203 % 48 6.1 204.2
1492 % 152 37 arn | o leid
152 % 152 % 30 H00 157.8
152 %152 <20 W) 24
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UNIVERSTTY OF NATROBI
TIRST SIJMESTFR EXAMNA’I‘[ONS 20092010

THIRD YlhAR EXAMINATIONS FOR THE DEGREE, OF BACHELOR OF SCIENCE
IN CIVIL T‘NGINEERIN G’

FCH 331 : STRENGTH OF MATERIALS 11
TIME: 11.15 A.M. — 1.15 P.IVL

DATE: 16 FEBRUARY, 2010

INSTRUCTIONS
iy Allempt ANY THRER questions.

i) All questions carry equal marks,

iif)  Non programmable electronic calculators can be used.

iv) Cell-phones must not be operated in the examination room

(.1i) Bxplain haw carbon controls the propexties of steel? (5 marks)
i) Whal is the difference between cast iron end mild st eel ? (6 maxks)

iii) Bxplain the role of the following elements used in the blas{ furnace c:xtrautlon of iran
from its ore.

4) Coke - ' . (6% marks)
b) Lime - (6 marks)
0.2.0) Explain the difference between a slender column and a stocky colummn. (3 marks)

ii) How can one tell thata column is too stiff to comply withiBuler theory? (2 marks)

iif) A tube of internal diameter S0 mm is made of lwo elements ‘a’ and ‘b’ as shown in
Figore .2.° Fach element is 2 un thick and have the follnwmg maduli of elasticity

L 134 iSOkN/mm

= 200 kN/mu”

the yicld ﬂwhscb of theitwo clements are
= 100 N/mm®
0,;, 175 N/mm*

I the tube i stilf enough to fail by material yield without buckling when loaded in axial
compression, determine the failure load, (18% marks)

Q.3. A steel I-section is nsed as a beam as shown in Figure (.3, The beam has the following
material and section properties:
Modulus of elasticity, B =210kN/mm’
o, = 250 N/mm*

Yield stress,
Second moment of area about Y-Y axis, I, =1,230,000mm’

G5

Skani: Kwa hisani ya Efic

‘Second)moment of arca about x-x axis, 1 = ¢4}, 600,000 mm4

Torsional constant, i i J = 47,700 ‘ma
Overall depth, . d I L ]05 min
Dépth of web between fillets, © d =276 mm
Thickness of web, 1 =58 mmn

Poisson’s ratio, ! oo =03

The beam carries a concentrated load “P' at mid-span of|the beam with a contact leng

300 mm. The ends of the beam are restrained against rofation.

i)

if)

i)

Determine the value of ‘I that will cause the buékling of the top dange of tha

beam when the beam span s 2.30 m. (114 mark
Establish whether the load that will cause the buuklmh of the top flange of the
beam will also cause the buckling of the web. (12 marks;

What are the main causes of deterioration of timber? Explain briefly how the
effects can be miligated? (6 marks)

A solid timber section has cross-section dimensions of 150mm x S0, I is
used as a strut with a clear height of 2.40m. The lowert end of the struf is built
while the upper end is fixed in position but is fiee to rolale. The timber has th
following material properties: :
Modulus of elasticity, E = 3,600 N/mm*
Yield siress in axial compression, o = 6 Nfmm”
Determine the load at which the strut will fail in axial compression. (17% mar!

What is a composite material? . (3 marks)
What is a transformed section? (3 marks)

The LOmpObitE section shown in Figure Q.5 consists of timber of width S0mm
depth 150mm, reinforced with two 2mum thick plates on each vertical side. Th
moduli of ﬁfdhllblty are;

Steel , = 200 kN/mm”

Timber B = 4 kN/mm”

and the yield stresses are:

Steel gy =273 N/mm?

Timber o, = 7 N/mm

a) Transform the section to an equivalent timber section. (9% marks

b) Determine the maximum bending moment that the section can carry,
(8 marks)



]

—

FIGUREQ2 . FIGURE Q3
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UNIVERSITY OF NAIROBI

VIRST SEMESTFER EXAMINATIONS 201172012

TIIRD YEAR I HKAMINATIONS FOR THE DEGREL OF BACHELOR or

. SCEENCE IN ENGINKERING

FCE 351 }";:N(;INEERINggm{'vmmG I

DATE: YEBRUARYS,202 TIME: 11.15 AM. - LIS P.M

INSTRUCTIONS
Auswer any fhree questions,

QUESTION ONE (20 marks)

(a) - The following readings were taken-onto & vertical staff, from an instrument
stalion X, from a theodolite with a mulliplying constant of 100. Using the data on
Table 4 and given that the Leight of instrument at X is 1:67 m apd the reduced
level (ﬂ"X is 890.68 m, determine:-

(i) The reduced levels of [ and K
(it) J.'ln: gradient between [ and K

A 25 0m J 250m E

1B0m A= 1018 20
13 = 101542
=1 F C=1017.13
18.0m D =101751
E=1018.74
G F=101535

M 25.0m

QUESTION TWO (20 marks)

Liguye |

mhmed levels at fmd corners (im)

H = 1017.00-
1=1016.09
1K= 1015 58
L="1016. ’)/
M =1018.85

(a) Determine the side widths and areas of the following cross sections:-

{i) Fill section (f, ) .
. o W e e Lo —} I
Em

Diagram 1

Table |
T Skagf Horizontal . .

Station Reacling | Stadia Readings (m) YVértical Angle
T W 370 30 1230, 1790, 2.210 + 67 4F
K 92050 1,764, 9.328,2.892 80 05¢

(k) Heights were determined for twelve grid intersections at a building to enable a
contractor to estimate the volume of malerial to be excavated. If the formation

LI,
: ?—ﬂ' | ] mn
(5 marks)
/
; 8 ~ [V I e A SO .- .
(i) ~ Cutsection g Ly % f ‘ I, e
: ‘ oy ll;t'.,)‘//’/;ff ;
0 o f? i .
b o i
~7T - | | llr] 7
77/{\ :‘2 25m !
a2 i )
G i Gm

level of the building is to be 1015.00m, calculate the volume of material to be

§ ' (5 marks)
excavated, if the sife is divided up into triangle, as shown on Figure 1. |
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(D) Given the [ollowmg CI0SS scci;:rma} areas (as shawn on Table 2), delermine the
volume of material botween selions Al and AG, vsing the Prismoidal formula. The
dislance between consecutive icross seclion in 20m,

|

Tabie 2

Cross section | | AL | A2 A3 A4 | 85 { AG
Avcaenclosed | (5478 | 6413 | 7890 | 6720 | “7i18 8532 |
() ‘ L b '
: (10 niarks)

T

QUIESTION TIXRIL (20 xarks)

(a) The: Tollowing readings:were/taken from two different level stations (Fl and )
onlo two slall stations A and' 3.

3 . To stalfal A Tostallal B

Jrrom 1 2.054 n 2.897m

Irom i< - 3.345m ' A190m -

Detennine the difference in clevation between A and 3. . {4 marks)
() Reduce the following Jevelling observations and determine the reduced levels of-

various staff stations, given (hat the reduced Jevel of TERA is 890.300m above
Mean Sea Level. :

From A: To benchmark TERA and staff stations D1, D2 and D3 readings 2,654,
2.353n1, 228l and 1.750m were oblained respectively.
|

From B. To 123, 16, D6, D7 and D8 readings 2.123m, -1.926m, -1.786m, 1.753m
and 1.962m were obtained respectively. ' f

Trom €. To D8, D9, D4 and D10 readings 2.324m, 1.827in, 1.7 3m and 1.534m
were oblaived respectively, | ’ (10 marks)

(c)  Aslopeof 1 in [00)is lo'be maintained belween invert lavels at D3 and D4, whiich
arc 120.00w apart, for aisewer that is Lo be construeted with invert Jevel at D7 al
higher slevalion thav that al D3. 1F the invert level at 123 is §88.8001, determine
the height of sight yails, abuve ground, at 3 and 14 i a boning rad, 3.50m long.
is [0 be used during construction. (6 marJ\Ts}

Skani: Kwa hisahi ya

QUESTION FOUR (20 marks)

(a) Ixplain about the informatipn that may be obtained by plotting the mass-havl
diagram directly below the longitudinal section of 4 centre linelof a proposed
grads of a road.ox railway construction. (5imarks)

(b)  Discuss the main precautions that are laken in Precise Levelling. {Sunarks)

{c)  Identify the circumstances under which it may be necessary lo canry out reeiproeal
levelling and mention errors that are minimised by the procedure. (5 marks)

() Discuss briefly the application of lasers in gelling oul works in Civil Engineering,
(5 marke)

QUAESTLON FIVE (20 warks)

(1)  Explain briefly why the closed traverse is regarded as more suitable for provision
of control than the ray trace lraverse. (4 jnarks)

(b)  Using the following data, compute thé coordinates of various caudrol points in (he
traverse. Use the Bowditchimethod to distribute the misclosue. !

Station Observations Station Observations
ArTr22 AtTri2 :
Tr15 83° 02’ 35" Tel6 81° 37" 457
Trid 26352 59" Trl8 348° 52" 42"
Tr1t 170° 117 37" '
AtTr1l AtTri8
Tr 22 350° 117 37" Tr12 168° 57 34"
Tr 16 261° 34" 04 Tr 14 . 89° 09 507 e
Ted7 A51° 53 467
AtTz 16 '
Sl L 81° 34 04" !
Tr12 261° 37 39"
Traverse distances: Datum bearings
v 22 - Tr 11: 184.618m Tr22 - Tr15: 830 04’ 42"
Tr 11 - Tr 16: 157.4561n Tr 22.-T594: 263% 55! 00
Tr16=Tr12: 154.764m Ty 18 - Tr14: §9° 11 42" ;
Tr 12 - Tr18: 212.277m Tr 18 - Tr 17: 351° 55' 48" :
Datum coordinates:
Station N (metres) [0
T2 -19382.71 34 857.26
Tr18 -19401.78 34 538.87 s
 Eric
(16 mnarks)




‘ volume of material between sections A and I, using the rrismolcad LMW, L
distance between conseculive cross sections is 25 1. '

Table 1

5]

Cross Section A B : s [ B 71'
“Arca enclosed () | 42.75 | 58.92 | 7936 | €513 [ 7736 | 68.
' (6 Marks)-

UNIVERSITY OF NAIROBI

Ouestion Two (20 Marks) |

VIRST SEMESTER BXAMINATIONS 2010/2011

THIRD YEAR EXAMINATIONS FOR THE DEGREE OF BACHELOR OF (&) Explain the circumstances under which it may be L]ICCCSSELFY to carry oul recipic
' ISCIENCT IN CIVIL ENGINEERING e : leveling and mention errors that are minimized by that procegs. (4 Marks)

(b)  The following readings were taken from two dilfergnt stations (X and ¥) onto

|  FCE351: ENGINEERING SURVEYING II . T |
5 ® 5 (¢ slatio 13
DATE: 18 ¥ . o - :
TE: 18 FEBRUARY 2011 : © TIME: 1115 A.M. - 115 P.M. o Sty e
s 2 ’ _____‘___ ) u]
. X
ANSTRUCTIONS i From X 1.954rn 2.385m
. From Y 2.752m 3.1 BC\m

Answer gy THREE questions.

Question ()n!a (20 Marks) i ' , Determine the difference in elevation between D mi‘]d By {4 Marks)
5 .- |

(c) Reduce the following observations and determine the rcducc'g levels of variou
staff stations, given that the reduced level of ABDII is 575,000m above Mean ;

(a) * Explain briefly the following terms as they are used in connection with mass-haul

diagrams and indicate their relevance in road construction projects. - tevel
evel,
() Haul ) . ‘ : S ; } T
(i) Limit of economic haul ‘ ‘ Trom X: To benchmark ABDI and staff statipns 1, T2 and" W2 yeadings
E:iiii : ?ulking and shrinkage - : _ ‘ : 2.534m, 2.423m, 2.018m and 1.828/m were obtained respeclive
iv} ' Borrow . G . y
>k ‘ . (6 W) “From ¥: To W2, 4, ?WS, F6 and F3 rcac.ling 3 2.005[;1, r[,SIE-Zm, -1.687n
’ 1.57%m andi1.926 m were obtained respectively.
(by  Caleulate the sidewldths and area of the cross-section on Figure 1 ‘ ;
. ' ! Trom 7. To 3, F§, W4 and F10 readings 2.231m, 1.992m, 1.632m and

1.435m werp obtained respectively. )
(8 Marks)

(d) Aslopsof1in100isto be maintained between staff stations W2 and W4, wl
are 120m apart, for a sewer that is to be constructed with the invert level ab W

a higher elevation than that at W2, If the invert level at W2 {s 573.500m,
deterniine the height of sight 1ails, above ground, At W2 and W4 if a boning r
3.00m long, is to be nsed during construction (4 Wlarks)

Page

(8 Marks)

Page 1 of 4
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Question Three (20 Mni*}m];

Make brief conuments on the follot;vjng:-

()

Question Mour (20 Marls)

@)

|

How development in-survey instrumentation has influenced methods that are used
for establishment of survey|control networks,

Direct and inditect méthod$ that are used for contouring on site plans.

The main sources of drror in dislance measurement using electromagnetic

distance measuring equipnient.

Reduced Jevels at grid coruers (i)

The effect of Curvature on determination of volumes of earthworks.
(5 Marks each)

A = 67825 g = 68127
B = 682.47 H = 687.01
< = 677.13 I = 676.04
D = 677.52 kK = 682.27
E = 680.75 i = 686.29
g = (7536 M = 683.85 ]
(10 Marks)
Question Fiye (20 Marks) £,
(a) Make brief comments on th:c slatement that *...........the ray trace is not a§
suitabls as the closed traverse for provision of control” - noting thal in practice a
number of basic assumptiods are made when a ray iace is used as a methéd for
provision of horizontal control. (4 Matks)
= (b Using the data given below; compute coordinates of various control points in the

The following readings were taken onto a vertical staff, from an instrament

station X, from a theodolite with a multiplying constaat of 100. Using the dala on
Table 2 and given thal the height of the instrument at X s 1.67m and the reduced
Igvel of X is 890,68mldetermine:-
(i) The reduced levels of H and
(i) The gradient between H and K.
Table2
( deafl Station | Hnriz.bxital I{cnding Stadia Readings. | Verfieal Angle
. S (m)
: 1] ! 137°30 1.230, 1.720,2.210 | +6° 48
i Ik 192Y50 11.764,2.328,2.892 {-8°25"
‘ (10 Marks)
Heights were determined for twelve grid interseclions at a building site to enable
a contractor lo estimate (he volume of materfal to be excavated. If the formation
Jevel of the building is to be 672.00 m, calculate the volume of material to be
excavaled, if the site is divided up into triangles as shown on Figure 2.
. TP VNI P O O O S
7_/\‘ Z2o.0m | B DO m C
e R o = i
B EAE RS T R I AR S |Lo L 0
2 Q B
g e .
. - -~ (P »
I RS sty o i /,,/,.:/ ] 225
B,
e Page 3 of 4

Skani: Kwa hisani ya Eric

following traverse using the Bowditch method to distribute the misclosure,

Station |  Observations Station | Obseryalions
AT AtTel2
Tr8 bo319°24 027 Trll - | 246°44712"
0 94°17 36" Trid, | 37 59°09”
Tl P202°39 03" ,i

- AtTrl4 i :
ALTII0 | Tri2 ) 217°59’ 03"
Tr9 L2 U Trl I 50732 407
Trll L A1 ! ;.

E AtTel | o
ALTiIL Tri4 .1 230°327427
Trl0 | 291°48’ 427 Te2 | 336" 24 097
Tr12 bG6° 447 09 Rg3 L1536 197 017
Traverse Distances Datum Béarings
Tr9 —Tr10: 115.076m Tr9-Tr8: 319°23 507

Tr10-Tr11: 124382m |’ Tr9—Tr12: 202°38 507

Tr 1l —-Tr12: 107.985m Tel=T%2: 336773 15"
Tr12-Tr 14: 141.672m Tr1-Rg3: 136°18 137
Tri4-Trl: 123.516m
Datum Coordinates
Station N ~ (m}) E
T:9 -97 §35.61 35733.25
Tzl -97 652.63 3624517
(16 Marks)
ke A fOK Sk :

Peige 4 of 4



DATI: 19 X PLBRUARY 2010

UNIVERSITY (/F NATROBI

FIRST SEMESTER EXAMINATIONS 2009/2010

THIRD ‘{Ii AR EXAMINATIONS FOR THE DEGREE OF BACHELOR OF
SCIENCE IN CIVIL ENGINEERING

FCE 351; ENGINEERING SURVEYINC 11

TIME: 1115 A.M.~ 115 P.M

INSTRUCTTONS: Answer any THRER. questions.

QUESTION ONE (20 marks)

(a).

(i) : Explain the circumstances under which it may be necessary (o cary out
1 reciprocal levelling and mention erfors that are minimized by that
“procedure. :

iy - 'The following readings were laken from two different level stations (D

cand 1) onto two staves at stations X and Y,

Staff station X

['rom station D
1.892m
2.324m

Trom station E
2.219m
2.659m

:_Slzlﬂ“ station Y

‘Determine the difference in elevation between X and Y. (6 marks)

(b)  The following readings were taken from an instrument station P onto a
vertical staff, held at stations M and N. The height of instrument was 1.55m
andfthe reduced level of the instrament station was 836.50m. If the
multiplying constant of the instrument (theodolite) is 100, determine:

(i) © The reduced levels of M and N,

(i) ©  The gradicat between M and N.

Staff Horizontal Stadia Readings | Vertical Angle
Station | Readings(m) (m) .
| 135745 2.028,2.586,3.144 | +6° 40’
N 18T 10" | 1.856,2.838, 4 25"
13820 7JM_

(7 marks)

Skani: Kwa hisani ya Eric

1

Y s | . i
{c)  Spotheights were taken al grid intersections at a small site al wh';‘ b a high-rise buil
is to be constructed (as shown on Diagram 1). Using lhc data Unvm] determine the
volume fo be excavaled if the munanou level is o be | ‘HOm aboye mean ses level,

site is divided into triangles. | i’

A 2z Bl pa 'B D5 €] M C ? —l_:E'LCiﬂ ‘fll\j
ESEENT Do |
= / - = ‘V\ (!g U ™
44, o -~ ;
440 m 3 ; o i
[ —
- o i
- b 0
R ~ 2 W
RS UYH’ o il & 3
(= & : = g iy
-~ =
y &7 it
1% 0m i - b - !_@\DJM
E - ™ ° I .
< e s LB w foy (7 mark:

Reduced levels at intersections (i)

1136.26 E = 13444 g = 11557‘4

A =
B = 113379 o= 113639 IK* 113I 85
C = 1136.68 G = 1134.88 |L = H3§ 78
D = 113425 H = 113557 !M~ 1135.32

QUESTION TWO (20 marks)

{a) Distinguish briefly between the following terms:-

(i) An open traverse and a closed traverse :
(i) Modulatlng waves and carrier waves in EDM lnstrumullb (6 marks

{b) Use the following data to determine the coordinates of points NPL NP2, NP3 and NP4, wi
are new painls in a traverse from TKI to TK2, The misclosure should be adjusted using if
Bowditch method. l

[



Station | Observation Station Observations
ATELD ALTIP3
TR 261745' 03" P2 323° 220 10"
TKG 3307 06" 45" NP4 152° 227 06
TR 00t 217 597
P 1799 04> 387 ALNPA
NP3 3390 22 T
TK2 7 19 307
ALNPI |
TKI 355°03" 44>
NP2 - 13935 16~ ALTE2
NP4 301° 097 20"
ALNPS TKS 103° 107 24"
NI'I 319735 17" THA 266° 487 02"
MP3 143%22° 24

Datum bearing;

TIT="TR3: 2617437 017 T2~ TKS:

0

. " 1
‘ (! Lm f‘_)rt.n lemré s
by

e (a4 | 2 3 Sr‘? L'_\"'{'itn;v\ ‘
j 7 50pma o 7‘5()\'\4 ‘ ‘ I
E I \1 an 3 ‘
g 2:25m XT '
A0
At . ‘7((/ F s (sl
"‘ F—*Lff?'/’ TAETLA Fotind J
e BT ll uwlnce
fffff s in’
F7e i LL
]"\
IR TR SN T
(1) Cut sechon
pipmas By e 4 f_J,iE‘

103%3)797*

B0

J (] .

QUESTION FOUR (20 marks)

T = TKG: 330° 04" 317 T2 - TK4: 266°58 527
TRI-TIR: 00° 20" 31"
Traverse :hslmu es: )
TR = NI ! 73.332m NP3 - NP4 8465808
NPT - NP2 77.588m NP4 —TK2: 129.430m
NP2 — NP3 71.145m
|
Datum coordinales:
Station ! Mo (metres) E
TR 11 436.85” -18634.07 (a)
T®RI ! 11768107 -18390.28 (14 marks)
QUESTION THREE (20 marks)
(a) Make n'mf comments onithe following terms, as they are nsed in connection with mass- (b)
baul diagrams and explain their relevance in road construction projects.
(i Hanl ()
(i) Dulking and shrinkage
(i)  Barrow
(iv)  Rising and falling of the curve
(v)  Limit of econdmic haul
(vi) Balancing line. {6 marks)
() Lxplain the effect of curvature on defermination of volumes of earthworks. (4 marks)
() I.)a[c'.:"il'ninc the side widths and areas for each of the following cross-sections:-

Skani: Kwa hisani ya Eric

Make brief comnents on the folowing:-

(i) Direct confouring
(i1) Invert level

(iif) Sight rails

(iv) Digital level.

( nmr}és)

Describe a method for detection and correction ofcnlllmalmn error in a level.
(6 maiks)

Obseryations were carried out between two stations NYATT (benchmark and M\ro
facilitate the design of a water supply line.

From P. To benchmark NY AT and staff stations A,13,C, and D readings 2. 8861]1.
2.683m, 2.458m, 2.234m and 2.763m re‘:peclwehf :

From Q: To D,E,F, G and Hireadings 2.601m, - 2,156m, - 1.986m, 1.885m and: 2,059

respectively.
From R: To H,J,K,L and M readings 2.134n,

were obtained respectively.

1.982m, ,1.859m, 1.745m and i.§3'711|

1



FIRST SEMESTER EXAMINATIONS 2005/2006

TIHRD YEAR EMMINATIONS FOR THE DEGREE OF BACHELOR
OF SCIEN CE IN CIVIL ENGINEERING

FCL 351 ENGINELRING SURVEYING 2

DATE: 2057 FEBRUARY, 2006 TIME: 11.15 A.M., - 1.15 P.M

<«
Answer any three queslions.

a. Determine side widths areas for each of the following cross-
seclions: -

;D_r_-'l_ﬂ rom 2,

¢

1Gm 4By %= By~

Sy
£
|

ma

i -_'m f

25
1 e iz
I
\0_ prit e T
[

“Disgranm 3 .

Skani

: Kwa hisani ya Eric

- h. Explain the significance of the following in relation to Maﬁss"
Haul diagrams: - !

() Rising and falling of the curve
(i) Maximum and minimum points
(iif) Limit of economic haul

(iv) Balancing ling

{v] Grade points

Question Two (20 marks)

a. Discuss how methods and instrumentation for establishment
of Survey Control have changed over the last Century, giving an
indication of the methods that are currently preferred.

b. Using the data given below, compute the coordinates of various
control points in the following traverse. Use the Bowditch method
to distribute the misclosure. :

Station Observations ~ Station Observations

At Tr 63 At Tr 60 ’ 3‘

Tr 656 83° 02" 35" Tr 61 81° 37" 45"

TH 75 263° 52' 59" | Tr 59 348° 52" 42"

Tr 62 1700 118

At Tr 62 At Tr 59 :

Tr 63 350° 11" 37" | Tr 60 168° 527 $4-”

Tr 61 261° 34 04" | Tr 75 89° 09 50”
Tr 58 351° 53' 46"

AtTr 61 :

Tr 62 - 81° 34" 047

Tr 60 261° 37 39"

Traverse distances:

Tr 63 — Tr 62; 184.618m

Tr 62 — Tr 61: 157.4561mm

Tr 6l —"Tr 60: 154.764m

Tr 60 — Tr 59: 212.277m

Datum coordinales:

Station N (metres) E

T 63 5 T3 ~ 17 705.56

Tr 59 -6 789,28 - 18 023.95



GE‘VCI_:’l that the reduced level of NYATI s 880.50m

(D) Determine the reduced levels at all staff stations.

(i) 1f a boning rod of length 3.50m is to be used during excavation and setting out,
determine the height of sight rails above the ground at C,G and L given that the
distance between C and G s 120.00m and that between G and L is 112.5m. The
design gradients-are 1:200, rising from C to G and 1:150 rising from G to L. The
fnvert level at C is 878.50m above mean sea level. (& marks)

“Skani: Kwa hisani ya Eric



Tr 63 - Tr 65: 83° 04' 42"
Tr 63 — Tr 75: 263° 55 00"
Tr 59 —Tr 75: 89° 11’ 427
Tr 59 — ¢ 58: 351° 55' 48"

Qgesth‘h Thres (20 marks)

a. Describe a method for detection and correction of collimation
error in a level,

b. Observations were carried out between two stations BM11
(benchmark) and Q to facilitate the design of a water supply
line.

IF'rom X: To benchmark BM11 and staff stations Al, A2, A3
and 13 readings 3.012m, 3.002m, 2.776m, 2. 118m and 2 527m
IES) pectlvcly

From Y: To B, B1, B2, B3 and B4 readings 2.601m, -2.156m,
-1.990m, 1.885m and 2.059m respectively.

Frorn?z: To B4, C1, C2, C3 and Q readings 2.111m, 1.992m,
1.813m, 1.715m and 1.667m were obtained respectively.

{i) Given that the reduced level of BM11 is 952.510m,
determine the reduced level at all staff stations.

(if) If & boning rod of length 3.50m is used during excavation
and setting out, determine the height of sight-rails above
the ground at A3, B3 and C3 given that distance between
A3 and B3 is 80.00m and 60.00m between B3 and C3. The
design gradients are 1:100, rising from A3 to B3, and 1:80
rising from B3 to C3. The reduced level of the invert at A3 is
950.50m.

Questioix Four (20 marks)

a. State the main-sources of error in ordinary leveling, stating
precattions that should be talken to minimize the errors.

[
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5.

C.

Spot heights were taken at grid intersections at a small site
and subsequently used to estimate Lha, volume of material 1
he excavated in the construction of a mgh il‘iSf_',’ building, If t
formation level of the building is to be 550100 1 above mear
sea level, calculate the volume of ITch.C( ial Lo he excavated, :

the site is divided up.into triangles, as ‘shown lon Diagram

i A Diagr
A 20w B 9om G 0w I
. SRt " t s
/’) i | /"'
—/l o 3 A
E s ' /
18 /_/" /"/ e ' 18
,/ // P 4 I
2 - | |- |
£ e o 14
P L
. S N | '/‘fl‘
12 P 7 & e (2m
A mpE LS
T > S
vd ’f' i S
/’)/ - ./f/ /!/_
|8 pd d S 18
2 x/ ‘ /)
N Powm P A0m & '_Zz"Sm R
|
Reduced levels at gridicorners {m) | i
A= 85230 B =B852.87 C=853.42. | 1D = 853.96
BE=852.27 I =1853.18 G = 8.35 972 H = 854,45
J = 852,15 I =i853.47 L= 853 79 M = 854.50
N =851.21 P =1850.75 Q= 852. 25 1 R=854.11

Use both the Mean Areas and Prismolidal Formulae to
determine the increase in the volume of water; above the
900.001n contour, in a Reservoir after extensum of an existi
dam. Areas that are expected to be under waim are as

indicated on Tablel. 1
‘ Tub

Contour

(m) 900 |920 |940 |960, |980 1000 |10t

Area enclosed

by contour (m?) | 12175 | 13811 | 15799 | 19675 | 22178 | 25776 | 31(




Question Five [20? marlss)
a. Wrile short 110ch on the following: -
iy Moclulrgtmg waves in Flectromagne U(, Distance
Measuring qupment
(ii) asﬂﬁm tion of EDM equipment by carrier waves
(i) Sources of error in Electromagnetic Distance

Measuremen.l
(iv)  The d]fﬂax engce beltween Inertial Surveying and Satellite

Position T Lxm,v

. The .fo]lo'wi_ng r‘:‘.'r:‘n_dings were taken onto a vertical staff held at
stations 11 and J, from/an instriument statiorn. X. The height of
instrument was 1 54mi and the reduced level of the instrument
station was 1100:00m/] It the multiplying constant of the
instrument (theodolite)was 100, determine: -

(i)  The reduced levels at H and J
(if)  The gra,diciiilt between H and J

Tuble 2
Stall | Horizontall Sladia Readings (m] | Verfical Angle
Stalion Reading | : :
I 45° 30 | 1.017, 1.898, 2.779 -5 45
: |
J 105° 30 ; 1.296, 2.215, 3.134 +8° 39

Skani: Kwa hisani ya Eric



UNIVERSITY OF NAIROBI

FIRST SEMESTER EXAMINATIONS 2011/2012

THIRD YFAR EXAMINATIONS FOR THE DEGREL OF BACHELOR OF

SCIENCE IN CIVIL I“\TGINI‘]LRING

TCE 311 : Gﬂ‘.(']"l']",‘,Cl'INl'CAL ENGINEERIN GI

DATE: JANUARY 30,2012 TIMIE: 11.15AM - 1.15PM

INSTRUCTLONS:

Angwer any Three Questions

P i3

QUESTION QNI

1) Define {he term weathering. ‘ (2 marks)
11) Hxplain the two imporlait classificalions of weathering processes. (6 marks)
)  Write shoit notes on Montmorillonite, Kaolite and Ulite clay minerals. (6 marks)
IVY  Describe the two basic structural units of clay minerals. : s {6 mark.é)
QUESTION TWO
1) Distinguish between.
a) Yoid ratio and porosity
b) Water conlent and air content
) Spcuiﬁc volume and specific gravity, (3 marks)
1 The mm.atme coatent of & saturaled soil Wy Is 35% and the relative density “G,”
of its particles Is 2.7. Find the void ratio “¢” and the porosity “n”. What will be the
degree of saturation S, and the air content “A” if the moisture wntcnt “w” gels
reduced 1o 5% on drying? ) © (7 marks)
I The mas§ M of an undisturbed sample is 1250 and ity wvolume is 630 em®. On
oven drying, the sample weighs 1102 g. The average relative density G, of soil is
2.68. Find the bulk density, natural moisture content w, dry dgnsity p,, void
ration e, degree of saturation S, and the air content A. What will be the density and
unit weight on full saturation? (10 marks)
e

Skani: Kwa hisani ya Eric
1

" QUESTION THREL

)

1)

I i*}\pldm salient features of a plasticily chart as uscd iin the British Soil
Classificalion, i (5 mark:
Explain the determination of field density 'using. the saud 1'eplﬂr7;6mem method fo
cohesionless soils. 3 (5 mark:
1)  Given the particle-distribution curve in Fig. Q3, detc,uume the g gt adation of Soil
Soil B, and Soil C 1 (6 marks
IV)" Determine the coefficient of uniformity and coefficient of curvature of Soil €.
(4 marks
QUESTION FOUR
|
Define the term compaction. | i (2 mark:
i |
8y By use of a Typical (‘ompadmn Curve, explain the llu:ory ohmmmullou
(8 marks
“ 1) Explain the effect of varying the following factors in T_hc LOIH[M(,UOH curye;
- a) Variation in compaction effort
b) Variation i soil grading soil type (10 marks
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UNIVERSITY OF NAIROBI

FIRST SEMESTER EXAMINATIONS 2010/2011

lv“, j"!

THIRD YEAR EXAMINATIONS FOR THE DEGREE OF BACHELOR OF SCIENCE IN
CIVIL ENGINEERING :

FCE 311: GEOTECHNICAL ENGINEEBING

DATE: FEBRUARY 14,2011 ¢ TIME: 11.15AM - 1.15P'M

LS

Instructions: Answer any Three (Questions

5. () Define the term Weathering - (2 Marks)

(I1)  Lxplain the two important classifications of weathering J)rocesises
. (B Marks)

(II1) By using well labelled diagrams, describe any two Atomic and Molecular
bonds and how they build up the structure of substances o (40 Marks)

Skani: Kwa hisani ya Eric
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{0 Distinguisii between
(a)  Void ratio and porosity
(b)  Water content and air content
{¢)  Specilic volume and specific gravity

(3 Marks)

(0 With li‘w usual notations, show that;

py=—r— (7 Marks)

(I1) The mass M of an undisturbed sample is 1250 g and its volume V is 630
cm’. On oven drying, the sample weighs 1102 g (M,). The average relative
densily &y of soil i3 2.68. Find, :

Hint: : p= gﬂ'o]”(“w‘ﬂ Water density, p,, is known te be 1,000 kg/m®.
: e ; ;

(a) Bulk density, p;

(byNalural moisture content, w;
(c) Dry density, pg;

(d)Void ratio, ¢;

(e) Degree of saturation, S,;

(10 Marks)

Page 2 ot 4

Skani: Kwa hisani ya Eric

(0

(1)

(111

Plasticity Index (%)

Describe the four states of consistency as suggested by Alterberg using

neat diagram.
(4 Ma
Describe the laboratory method of determination of Liquid Limil using
Casagrande Apparatus. ‘
(L0 M
Ll
The properties of a subgrade soil are found ag follows;
a) Per cent finer than 0.075mm = 55% '
b) Liquid limit =40%
¢) Plastic limit = 30%
Classify the soil according to the Unified Soi] Classification System. T
USC Plasticity Chart 18 shown in Fig. Q3 below.
R el
60 e SRR & SEPE /_ §
cH Y tine- 1= 0730.1-20)
40 :
CL :
P M or OH | |
20 ;7 s T - |
CL-ML 7( |
o Sa—zrilor OF ?
0 25 50 . 75 100
Liguid limit (%) |
Plasticity Chart Unified System |

Fig. Q3; Plasticity Chart for Unified Scil Classification System

(6 I¥lur

Page 3 ol 4



4. (1) Deline the term Compaction ' (4 Marks) s
UNIVERSITY OF NAI ROBI
| SECOND SEMESTER EXAMINATIONS Z009/2010
N THIRD YEAR EXAMINATIONS FOR THE DEGREE OF BACHELOR OF S CIENCE IN CIV1E
(11} DBy use of a Typical (‘ompactton Curve, explain the Theory of Compaction ENGINEERING

' (8 Marks) :

FCE311: GEOTECHNICAL ENGINEERIN G ;
DATE: JULY 16,2010 TIME: 1115 1,15PM

Instructions: .
1. Answer Any Three questions.
2. All questions carry equal marks.

(1T) Explain using the (J()mpacljou Curve the effect of varying the Compaction

Effort: (1[] Marks)
‘ ' 1 a) Briefly explain the meaning of the terms "Dispersed layers” and "Cation -
exchange” of clay mineral particles. ; 16 marl:
h) Results of a particle size analysis of two soils A and D are as below:

Size 200 | 100 | 5.0 [ 236 148 |06 |03 |02l | 0d5] 0075 007 | ¢
(Sleve)um ] N T
Mass 16 21 24 28 24 21 41 32 6w 1 7

Retained :
 SollA(g) | i R S s | Bl R i
Mass 3 2 5 8 7 11 21 63 40 4 2 F;

Retained
SollB(g) H )

i) Calculate the cumulative mass retained in each sinve and hence the percent
passing each size and plot the particle size distribution curvés for the two s
in the semi-log chart provided. (fig. Q1b).

il) Calculate the effective size and co-efficient of uniformity for the two soils.
iii) Comment on the classification of the two soils.
{14 warl

2. a) Define the term soil "phase” and state its importance in engmpr_t ing.

Pape 4 of 4 ;
Skani: Kwa hisani ya Eric ,‘ Page



. i
G Distinguishi between
(a)  Void ralio and porosity
(b) Water content and air content
(¢) Specilic volume and specific gravity

(3 Marks)

Iy  With lhu usual notations, show that;

Pa = (7 Marks)

(1) The m‘:ass M of an undisturbed sample is 1250 g and its volume V is 630
e’ On oven drying, the sample weighs 1102 g (M,). The average relative
density &, of soil Is 2.68. Find;

Hint: : p= ,@invg‘,_";h’l_ Water density, p,, is known to be 1,000 kg/m”.

(a) Bulk density, p;

(b)yNatural moisture content, w;
(¢) Dry. density, p;

(d)Void ratio, e;

(e) Degree of saturation, S,;

(10 Marlks)

Page 2 of 4
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Describe the four states of consistency as suggested by Atterberg using

ey 16 |
neat diagram.
(4 Ma
(1I)  Describe the laboratory method of determination of Liquid Limit using
; Casagrande Apparatus.
(10 V1
(1) The properties of a subgrade soil are found em:; follows;
a) Per cent finer than 0.075mm = 55% i
b) Liquid limit =40% 5
¢) Plastic limit = 30%
Classify the soil according to the Unified Soil Classification System. '
USC Plasticity Chart is shown in Fig. Q3 below.
0 P (’, .
5 CH By el br = n.j.a‘(z‘.f.ﬁw
E 40
g 1, , o e
4 L M or OH !
LT
™ CL-ML { :
o |_sa=zrMLor of ' ?

Plasticify Chart Unified System |

0 25 50 . 75 100
Liguid limil (%%) |

Fig. Q3; Plasticity Chart for Unified Soil Classiﬁczﬁtion Systermn

(6 Vlar

Puge 3 of 4 i



() Deline the term Compaction " Marks)

Y

(1) Byuseofa’ Iyplml (‘ommn tion Curve, explain the Theory of Compaction

(8 Marks)

(L) Bxplain using the (,ompmuon Curve the effect of varying the Compaction
LHUJ L , (10 Marks)

Page 4 of 4

UNIVERSITY OF NAIROBI

SECOND SEMESTER EXAM LML__QMS_ZWUQ‘)J,Z,QLU

THIRD YEAR EXAMINATIONS FOR THE DEGREE OF BACHELOR OF St (_I_LML_LN LIV

ENGINEERING
FCE311; GEOTECHNICAL ENGINEERING ;
DATE: JULY 16,2010 TIME: 11.15 - 1,15p
Instructions: :
1. Answer Any Three questions.
2. All questions carry equal marks.
1. a) Briefly explain the meaning of the terms "Dispersed layers” and ’:j’Catiun £
exchange” of clay mineral particles. . ; |6 wmar
b) Results of a particle size analysis of two soils A and B are as bnlnw:
Size 200 [ 10.0 [50 236 [118]06 |03 [021 ] 015 | 0.075 | 0.07 |
_(Sleve)mm E o Bt
Mass 15 21 21 28 24 21 41 |32 16 115 i
Retained .
SollA (g) | - (NS T o
Mass 3 s 5 il 7 11 21 63 48 | 14 2
Retained

Soll B (g)__| (RN SSTDY - = ot e

i) Calculate the cumulative mass retained in each sieve and hence the percen
passing each size and plot the particle size distribution curvés for the two |
in the semi-log chart provided. (fig. Q1h).

i) Caleulate the effective size and co-efficient of uniformity for the two soils,

iti) Comment on the classification of the two sofls.
[ 1A

2 a) Define the term soil “phase” and state its importance in engineering.

Skani: Kwa hisani ya Eric 8.1 Pag



a)

b)

i)

" Define the following phase properties of soils: 5
o Porosity ; kY

¥ Specific volume
« Spacific gravity
«  Dry density "\

" IJmll{l( density

A soil s{pccimen is 38mm in diameter and 76mm long and weighs 168g in its
natural state. When dried completely in an oven, the weight reduced to 130.5g.
the value of the soils specific gravity of solid particles is 2.73. Determine the

following:
i) Total volume and water content of the soil specimen.
ii} Volume of water, air and salid phases in the specimen.

iii) Void ratio, air-content and degree of saturation of the soil

Reduction of volume of voids is the major soil improvement technique in
earthwprks and is achieved through the processes.of “compaction” and
“cansalidation”. Outline the two processes and highlight their effects on
engineering properties of earthworks.

A standard compaction test carried out on a sample of soil on an earthworks
project yielded the following results.

2058 2125 7152 2156 2140

Tulle Density
2 I

Water Content
‘..u'/u

424 (143 |157. |d6d 17.9

[fthe s;@eciﬁc gravity of the solids is 2.73, calculate the corresponding values of dry
densities and plotthe dry density - water content proctor curve, Determine the
MDD and OMC.

c
(‘alculate the value of void ratio, air content and degree of saturation at MDD and
OMC.

Briefly describe the state of the porewater pressure at the following locations:
i) At gf'nund walter table
i) Above the ground water table

i Below the ground water table [5 marks)

SkanirKwa hisani ya Eric

b)

i) When the water table is at ground level
if) When the water table is at position 2

ili] When the water table is at 4.5m below grou;nd level,

Figure Q 4b shows a layer of sandy silt 3.0 metres thick overlylnga 3.5 m
thick layer of clayey silt. Below the two layersiis an impermeable rock st
water table fluctuates with rain seasons. Assume the in formation given i

figure and calculate the total, effective and pore waler pressures at positi

[1c

DiSCU.‘iS the difficulties of estimating the site value of the coefficient of per
from lahoratory tests, i

[51

P



S

UNIVERSITY OF NAIROBI

FIRST SE; SEMES TER EXAMINATIONS 2011/2012

THIRD YEAR L TXAMINATIONS FOR THE DEGREES OF B ACIILL()R or
SUIENCE IN ENGINEERING

FEB 313 : ENYIRONMENTAL AND BIOSYSTEM ENGINEERING
FCE 361 : CLVIL ENGINEERING

FEE 371 : ELECTRICAL, AND ELECTRONIC X ENGINI‘LRING

JIME 37(: MECHANICAL ENGINEERING

FGE 381 : GEOSPATIAL ENGINEERING

EN GINEERI’NG MATHEMATICS 111

DATE: TANUARY 23, 2012 . TIMIE: 11.15 ADM. - ll’i r.M.

MEDIUM

A ND

FINE

s ]

MNeos

RIBUTION

CDARSE

|
i

HMEDIUM

TAMDARD

s

Skanl Kwa hisani ya Eric

INSTRUCTIONS | e
Answer Question ONE and TWO n_ihnr Questions. '
Question1 : (32 marks) 7

(a) Prove that:

V(A+B)=V.A+ VB

i) VA= VHALIV.A
where AandBare veclors and ¢ is scalar. (7 marks)
(t)  Find the total work done in moving a particle in a force field given by J

F= 3:{)/; r—-SZ_qj»HOx]ﬂ( along the curve x = T,y =20 met! (6 i11ax'k:s)



UNEVERSIWOF NAIROBI

FIRST SF'MTST‘I]R TXAMINATIONS 201042011

THIRD Yil AR LXAMINATIONS FOR THE DEGREE, OF BACHELOR OF

SCIENCE IN ENGINEERING .
FED 313; ENVIRONMENTAL AND BIOSYSTEM ENGINEERING
WCE 361; CIVIL ENGINEERING
VL 37(: ELECTRICAL AND ELECTRONIC ENGINEERING
WVIE 371; MECHANICAL ENGINEERING

- FGE381: GEOSPATIAL ENGINELRING
2 !

ENGINEERING MATHEMATICS (11

€

DATI: 7 FE};RUARY 2011 TIME:

1115 A.M - 1.15 .M.

Auswm Qmsimn ONT, and TWO other Questions.

OUIQSTIONWGNE (32 MARKS)-

(a)  Prove that
() VF+G) = VE VG
(if) V(G = FYGHGF

Where I and G are seolars. -

. " ] o 8
(1) If = l E%. 20 -i, show that x—éll— + Jffu + z?ﬂ =0
g X ¥ ox ay dz

(c) Express Vi in orthogenal encvilinear coordinate system.

(7 Matks)
(6 Marks)

(7 Marks)

Page 1 of 4
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(e

0

orthogonal?

.
Sl

o)
|
N ]

(6 Matks)
It

z = fi(x)
z, = [ (%,%,)
2= f30%,%,%)

then prove that

G %) _aﬁL.éfl.___:_.ﬁﬁ.

B(xl,xz,,........;t”) or, Ix, éx,
- (6 Marks)

QUESTION TWO (24 MARKS)

(@)

(b)

Verify Green’s theorem in the plane for

(‘ny +y? ) d 4% dy

3

where © is a closed curve of the region bounded by y=x and! y=x

(8 Marks)

If 7 xi + 3+ zk then prove

o v [l): 0
-

Page 2 of ¢



QieﬁL__lL_@i*Tl_) |

(a) .V&f'if}’ the diw;érgence theorem for

F=(x i y2)i -+ (&’1 ~2)j+ (22 = xy)k
taken over (he }‘eclanguiair parallelepiped
0<x Sa,os}r:‘:\:b) o<z<e

(b) Vecify Green’s|theorem i the planeé for

(.}; Oy -+ y?)dxc -+ xdy

(8 rarks)

Where Cisa clpsed curv(’; of the region bounded by v ~x and y = x

I
(¢) Prove

JJ_J’((r)VE(p - [p\'f‘ltb)_dv

= j(qavq,ﬁfpvq.).d?

Quesiion 4 : (32 warks)
|

{a) If u=Ff(x, y}wh;ére x=((t)and y = (1) then prove
du_du dx  du dy !

T O, il i

dt - ox dt o ay di

() If'k is the area ofla trmng]e}wilh sides a,b,c show that

[ ok J a '
r—n =-—col Al
Pajy. 2 ‘

(c) Ix=rcos0,y =1sin0,prove that

(8 marks)

(& marks)

(8 marks)

(8 marks)

(Rlélmks)

Question 5 : (24 marks)

(a)

(b)

()

Skani: Kwa hisani ya Eric

Prove Taylor’s theorem

of  of 1[0 g 5 or]
=1 e lssides el MR politen gt e b
f(x!h,y.} )= 34 e {By 2{1 g sy b By
T (7 ll'l:Fll'kS)

Given matrix l

£ 3 7

2 =3 ~1 ;

] 2 1

3 <+ ¥y + 2z.=3
- 3y- z=-3
X+ 2y+ z= 4

(10 ui:m:lts)

A rectangular box open al the top is to have volume of 32 m’. Find the
dimensions of the box requiring least malerial for ils ‘construction,

(7 r'm_l%rk's}




UNIVERSITY OF NAIROBI

ESUPI’LEMENTAI{Y SPECIAL EXAMINATIONS 2009/2010

YEAR EXAMINATIONS FOR THE DEGREE OF BACHELOR OF SCIENCE IN
: ENGINEERING :

FEB 313: |, ENVIRONMENTAL AND BIOSYSTEMS ENGINEERING
FCE361: ¢ CIVIL ENGINEERING

FEE371: | ELECTRICAL AND ELECTRONIC ENGINEERING
FGII381: | GEQSPATIAL ENGINEERING
DATE: ()CTOB;H R 19,2010 TIME: 11.154M~ 1.15PM

Instructions: Answer QL_J}'ESTION ONE and any TW0 QTHER questions.

Question 1_[32 Marks]|
a) Prove Llﬁxtz ‘
) V(FG)=VD4VG6
i) YFQ)=FVG+GVF
Where I anc G are scalars. : [7 marks|

b) Ifa and b are two sides of a right angled triangle with hypotenuse ¢ and p being the
perpendicular from the opposite vertex on the hypotenuse, show that;

) P
da L T

i) (afjj _h {7 marks]
du}, ¢ ‘

) Give a definition of HA.ndS overa surface s in texms of [imit of a sum.  [6 marks]

1

Skani: K& hisani ya Eric:

Z”:f;(x],xz,4——-~— '''''''' Xn)
then prove that
a2 —~—=5) @ oz
——( 1 .___._") :Lz—l,gﬁ.‘_“‘""—‘q' ‘ [6 marks
8(x,.%,,~~~—x,) Bx, Ox, ax,
e) 1s matrix
i & 9 !
0 -1 -i;i orthogonal? | [6 mavks
Question Z [24 Marks]

a) Verify Green's theorem in 7th plane for

rﬁ(xy% _yz)a’xvf-xzdy
] | )
Where € is the closed curve of the region bounded by y = x and y = ¥, (B marks

b) Find a unit normal vector to the level surface
x*y+2xz=4 at the point (2, -2, 3). ‘ ! [8 marks

c) Evaluate ”F.nds, where F:‘l'xszyzjr{-‘yzE

and § is the surface of the cube bounded by x=0, x=1, y:.:I, z=1), <751, [8narks

Question 3 {24 Marks]

a) If A=(3x"6y)~14yzj+20xz"k



{¢) . Find a wnif normal vector to the level surface

! ' QUESTIONFIVE (24 MARKS)

1

xy42xz=4
()
al the point (2,1-2,3) (8 Marks)
‘ (b)
QUESTION THRER (24 MARKS)
(a) Show that in or:l'hognnul curvilinear coordinale system ©
he, he, hye,
vho_t |2 12 2
Ihy by} o ?uz A,
| 4k Ah 4k
: (8 Marks)
&) Verifly the divergence theorem for
Foe doezf — yﬁJ-yzkt
taken over the cube ()st.'],r 0sy<l 0<z <l
(10 Marks)
(c) ‘ Lxpress Stoke’s theorem in words and write it In rectangular form.
‘ (6 Marks)
QUESTION FOUR. (24 MARKS)
(a) 3 2 TS % B — x"};where % =g, x, =@ ),........x, =g, (¢) then prove
di_ouds  owdy o ds,
i ax, dt By, dy, 4t
g (8 Marks)
() If x=rcosd, y=rsind then show that
o' a'e
(c) If X is the area of aitiiangle with sides a, b, ¢, show that

oK e
‘ o 5 = Cot A (8 Marks)

Page 3 of 4
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Find a point within a triangle such that the sum of the squares ol its dislances

from the three verticies is minimum, {8 Marks)
1

P - .
Prove that any square matrix can be expressed uniquely ag the sum of 4 symmelric

and a skew symmelric matrix, (6 Marks)
Given matrix N >
5 3 7
A =11 5 2
7 % A0
Find Adj (A) and hence solve the system of equations:
Sx43y+ Tz=4
x4+ S5y + 2z=2
Tx+ 2y +10z =5
By using malrix method, (10 Marks)

ek KOk R

B ﬁge dold



‘evaluale J'.flf.df" from (0, 0, 0) Lo (1, 1, 1) along the path C*given as ) Given matrix

Vst y:(,?,’z:‘i'-?, [6 marks] 5 o
| 2 B 2 :
h} Write : = 1 = 3
i1 Stroke's theorem ectangular form -
i) Divergence theotem in rectangular form , [6 marks] . . : i
fii) ; find Ady (A) and hence solve the system of equations

¢j Show thatin orthogonal curvilinear coordinate system 2x-2y+Aaz=-12
T 2x+3y+2z=8

. . L8 |
i) V.J(de)=———(4ih
) Gl Ihyhy Ou, ( Y ) —x+y-z=%
i) \7)((!1,51}:»&}4——' _(2( ' ) inl éa—(/llhl) [10 marks] by using the matrix method. - [L0 marks]
hh By i hh, O,

Question 4| M_Matksjjﬂ

a) If x=rcosd, y-—-.r.'sinﬂ_therll show that

90 9'd
el

?

0 ‘ [8 marks]

f)'F]}‘\“)u‘\

b} Find a point within a triangle such that the sum of the squares of its distances form

three vertices s minfmum. [8 marks]
\

axt oy

|
c) IfU = f{x,y), where x = ¢ (&) angly*- ¥ (t], then prove that

LML E s

S P Qi [8 marks] :
dt ox ot Qy.o¢ g
Question 5 [24Marks]
a) Prove thatany square matrix can uniquely be expressed as the sum ofa symmetric and
skew symmetric matiix, ! "[7 marks)
‘ b) If Kis the area of a triangle with sides , b, ¢, show that
x |
ok 1 | :
— = cot A [7 marks]
oa g, & :

Prige 4 of 4
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(d) If u,v are functions of »,sand r,s are fanctions of x, y then prove that: « :

I
v
\
|
|

a(u,v) N EICRD IR

UNWER STTY (F NATROBL ol el B |

(e) Is matrix

L KX RS‘I bLMIbS I'ER BXAMINATIONS 2009/2010

I 3 B
TIIRD YE Aj{ LXAMINATIONS FOR THE DEGREES OF BACHELOR OF 3 :} g
SCIENCE IN ENGINEERING: 2 1 9
FIEB 313: ENVIRONMENTAL AND BIOSYSTEMS ENGINEERING 3 3 3 1
FCE361: CIVIL ENGINEEERING ' ¢ B !
FEX 371: BLECTRICAL AND ELECTRONIC EN G‘INLI“RING A3 3 3 §
FMI 371 MECHANICAL ENGINEERING ‘ |
LG 371 GEOSPATIAL ENGINEERING orthogonal? | (6 Marks)
ENGINEERING MATBEMATICS 11 Z 1
. ; QUESTION 2 {24 MARXS) ' i _
DATT: g™ IEBRUARY 2010 TIME: 11.15- 1,15 P.M. |
L e e s T g 5 Y 5 (a} Find the work done in movj]:\g a parlfclﬁ in a force field glven by:;
| i
INSTRUCTIONS | ' B w S = 50 10k
Angwer question ONE aud TWO other questions. i
- QUESTION 1 {32 MARKS) ‘ ' | ' - along the curve x =/ 4+ |, y=2", z=Ffomt=1lor=2. (8 Marks)

| |

: Prove thal ‘ ‘

e e (b) Prove Green's theorem in the plane if C is a closed curye which \as the properly
' llel to the coordinate axes cuts C in atm ast two points,
(1 V A+ D) = VA+VE that any straight line parallel to the ¢

[ (8 Marks)
(it V-(E (ped) = Vi + §V.4

Where 4fand I are vectors and ¢ is scalar (7 Marks) () 7 =xi + 3 + zk thenprove that: i

b I u = F(x~y, p—z, z-x)prove that |
(b) u (x-y, y—z, z-x)prove tha ‘ 0 - (l} - b |
r |
LI N L (6 Marks) .
ax d y Oz . 7
‘ (ii) A=) =0 |
"‘ .
() Express Q‘_mcu‘s thearem In the plane in vector notation. (7 Warks) i : 1 (8 Marks)

Skani: Kwa hisani ya Eric



DATE: OCTOBER 19, 2010

iJNl ‘ERSITY OF NAIROBI

SUPPLEMENTARY SPECIAL EXAMINATIONS 2009/2010

: ENGINEERING

FCE361: ¢+ CIVIL ENGINEERING
FEE 371: | ELECTRICAL AND ELECTRONIC ENGINEERING
IGE38L: . GEOSPATIAL ENGINEERING §

TIME: 11.15AM- 1.15PM

FEB 313: ENVIRONMENTAL AND BIOSYSTEMS ENGINEERING . -

[nstructions:

Answer QUESTION ONE and any TWO_QTHER questions,

Question 1 (32 Marks)

a)

c)

Prove that:
i) VY(Fu-G)=VD+VG
if) V(i*’@?]-:]f\'/G-I-GVF
Where I'and G are scalars. [7 marks]

Ifaand b are two sides of a right angled triangle with hypotenuse c and p being'the
perpendicular fram the opposite vertex on the hypotenuse, show that:

i) (?PJ -hji {7 marks]

— o
Give a delinition of 'HA.JM?IS aver a surface s in terms of limitof a sum. |6 marks]

4

Skani: Kiwa hisani ya Eric

lel;j(;'i (Xl“xl’_'-'—_—'wﬁi-7%'\’”)

then prove that

iz ,z,,—~——,2 7 7 .
—(-1-——5—¥- ") :gﬂ.ja—?zm.—-w—-—% [6 marles]
8(x,x,———x,) Ox, ox, ox,
e) Is matrix
0 0
-1 %3_- orthogonal? [6 marks]
el
z 1
Question 2 [24 Marks]

a) Verify Green's theorem in 7th plane for

q%(xy%-yz)dx—l-xzdy
o | |
Where Cis the closed curve of the reglon hounded byiy = x andy = x%.  [6 marks]

b} Find a unit normal vector to the level surface

X’ y12xz=4 atthe point (2, -2, 3). [8 marks)

¢) Evaluate Hi’.nds, where F=dxzl—y* j+ yzk

and 5 is the surface of the cube bounded by x=0, x=1, yz%l, z=0,.z51. [0 marles]
I

Question 3 [24 Marks]

a) If ;i:(3x2 »}-6)!)1'”——14»}/2}4—-203{22/2

o,



Ol

Find a unit normal vector (o the level surface
.

Xy+2xz=4

at the point (2,-2,3) o (8 Marlks)

QUESTION THRER (24 MARKS)

(a) Show thal in orthogonal enrvilinear coordinate system
he e, hye,
Videe .t 8 B 8
oy by | Oy, du, Auy
LAl Ay Ay
(8 Marks)
(b)y  Verily the divergence thedrem for
oo dxni — _Jaij-l- yzfc\
taken over the cube 0=x<l, 0<y<] 0<z2 £l
‘ {10 Marks)
() Express Stoke’s theorem in words and write it in rectangular form,
‘ ) (6 Marks)
QUESTION FOUR (24 MARKS)
(1) TR x”).‘wherc x =g, x = ¢ (), ....,x, =¢, () then prove
du  Bu dv,  Ou d, | Ou  dx
et Sy IREn: sl S APNSNSPIS! a et il
de 8x, dt Bx, dri de, dt
. (8 Marks)
(b IF x=rcosf, y=rsind then show that
a0 ; a'e 0
| ar (8 Marks)
(c) IFK.is the area of a (riangld with sides a, b, ¢, show that
oK a Cot A '
i SN DS :
o (8 Marks)
Page 3 of 4
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(b)

(c)

' QUESTION FIVE (24 MARKS)

(af

Find a point within a triangle such that the sum of the squares of its dislances
from the three verticies is minimum. (8 Marks) .

; iy : . .
Prove that any square malrix can be expressed uniquely as+he st of a symmelric
and a skew synunetric matrix. (6 Nlarks)

Given malrix

5 3 7
A =11 > 2
7 2 10

Find Adj (A) and hence solve the system of equations:

Sx +3y+ Tz=4 ’
x4+ 5y + 2z2=2 |
Tx+2y+10z=35

By using matrix method, f] 0 }ffvfarks)

sk ko ko ok K

Eﬂgc dold
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'UNIVERSITY OF NAIROBI

]

FIRST SEMESTER EXAMINATIONS 2010/2011

TUIRD YEAR EXAMINATIONS FOR TEHE DEGREE OF BACHELOR OF
i SCIENCE IN ENGINEERING

FIEB 313: ENVIRONMENTAL AND BIOSYSTEM ENGINEERING
FCE 361: CIVIL ENGINEERING

FEIL 371: ELECTRICAL AND ELECTRONIC ENGINEERING
FME 371: MECHANICAL ENGINEERING

IGE 381: GEOSPATIAL ENGINEERING

ENGINEERING MATHEMATICS T1T

DATE: 7 FEBRUARY 2011 TIMIG: 1115 AWM - 1.15 P.ML

INSTRUCTIONS
Augwer Question ONIE and TWQ other Questions.

orthogonal? \ ‘

| —
bl o

=) |&tm

™

(6 Marks)

IF

z, = fi{x)
z, = f,(x,%,)

23 =./"3 (-wazs‘la) !

g, =, Gl
then prove that

eyt 8.9, %
B g e resess 5y B8 & ax,
' . (6 Marks)

QUESTION ONE (32 MARKS) ; (a)

(@ Prove that
(” i-."(.("\-I'G) :Vﬁ‘q.\'jﬁt

(ii) ?(.FG) = FVG+OVEF

Where I< and G are scolars. - (7 Marks) )
(b [fu= )~ P f—, show jat x—aL +y L -, (6 Marks)
Z x Y x dy , Oz .
(c) Bxpress \f:/) in orthogonal curvilinear coordinate system. (7 Marks)
Page 1 ofd
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QUESTION TWO (24 MARKS)

Verify Green’s theoremn in the plane for

q(xy—l-yljdx+x2dy

€

where ¢ is a closed curve of the region bounded by y=x and o

(8 Marks)

1f F+x?+;§'-|—-zl€ then prove

<3 S & (I-J =0 Gi) v{i—a] =0

Page 2 ol 4



- 4
1) Show (hat in ortliogonal curvilinear coordinate system b) sl

: . 1 a ; ;

f VA AE)= —— e —— (4 B h

) 44 hohy B au(‘ 2 1)

B iy g gyt
ik By by By S
¢)

a9
< (4
h by u, (%)

2
(10 marks)
If A=(3x2 + 6_}1317 — 14yzi + 20xz"k, svaluate jg.d; from (0, 0, 0) to (1, 1, 1)

c
along the palh ¢ given as x=f, y=1" 7z =7

2 |, find Adj(A)and solve the syslenf of equations
=
Question 4 (24 marks)

¢
2x — 2y 4+ dz =-12
2x 43y +22=28 '
(6 marks) .
—xtyp—z=%
by using matrix method. © (1o uyn‘]c.s
c) Prove that any square matrix can uniquely be expressed as (he sum ol & s91
a) 1 u=(x, y), where x = (1) and y=gp(t), then prove that L
S al ] UL}’ ' ' (8 marks)
dr o 8x dt - 8y i
b) If x=recosd, y=rsinf, then show that
a0 2’ _0
ar?. 6}"1
©)

nmetric an

{7 marls)

(8 marks)
Iind a point within a triangle such that the sum of the squares of ils distances from the
three verticies is niinimum. !

Question 5 (24 marles)

)

(8 marks)
If k is the area ofé triangle with sides a,b,c show that
%)
[E}EJ = Zeot A (7 marls)
da b
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’ (d) If u,vare functions of r,sand r,s are functions of x,y then prove that:#

e, iv

- e | - B(wy) _ 26y) | 008
5 8(x,y) O(r,s) 0(xy)
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. (&)  Is malrix
- FIRST SEMBSTER EXAMINATIONS 2009/2010

W B
TUIRD YEAR EXAMINATICONS FOR THE DEGREES OF BACHELOR OF = 5 4
SCIENCE IN ENGINEERING; 2 1 2
FIB 313: ENVIRONMENTAL AND BIOSYSTEMS ENGINEERING 333
FCE 361: CIVIL ENGINEEERING ' 2 2 1
FIE 371;: BLECTRICAL AND ELECTRONIC ENGINEERING % 4 8
FME 371; MECHANICAL ENGINEERING '
FGE 371: GROSPATIAL ENGINEERING orthogonal? - (6 Marks)

ENGINEERING MATHEMATICS TIT 3
‘ QUESTION 2 (24 MARKS)

DATE: 8™ FEBRUARY 2010 TIWME: 1115—1.15 P.M. _ P
T ‘ (&) TFind the work done in moving a particle in a force field given by:,
INSTRUCTIONS

_ f? = E!;cyi7 - 52_? + IUIIE -
Angwer question ONI and TWO other questions.

7 ; i sy =], =202 z=om =10 =2, (8 Marks)
QUESTION 1 G?‘ MARIS) . . along the curve x=1"+ 1, ¥ |

(a)  Prove thal

(b) Prove Green’s theorem in the plane if C is a closed curye which }:ms the proPnrty
! i+ B A+ V.3 @ ot line parallel to the coordinate axes cuts C in atmost Lwo points.
() Va(Ad+ B) = VA+VD ' that any straight line | !

(8 Maxks)
(i) Vi(pd) = VoA +¢V.d
Where A :Vund B are vectors and ¢ is scalar (7 Marks) : (c) If 7 = xi + yj + 2k then prove that:
(L) fu=rF (;x--—y_, y~z, z—x)prove that . ‘ . o) 2 [l_} =0
5
Ezi = fj’j _g_’i % 0] (6 Marks)
; r ;
(c)  Bxpress Green's theorem in the plane in vector notation. (7 Marks) (8 Marks)
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