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,Answer tfuefollowing rguestiorzs- use fteat sketckes - assunee atey naissing data.

(5 xaeanBcs)
{5 rmarks}
{5 eaaanks}
(5 emarE<s)

{3# eaaau'Bcs}
A easlaBwEaose bot€oam width is 2S ems., sic?e sgopes ?:9 passfirag a discEaange of ZCI# ss?3/s" che s?orffi?a!
water deptfu as 4.S sets the earsaE $s Eimed witBa eomec"e€e floq" wBaleBa {tr/ea:E$}" &etennanirce: {29ffi!a_&S}"

5) .A specea9 sewer eomsists of a searnecireuEan top aeld hot6oca! of a'adlaas {r'} .!*raaed by pana9leE
venticaE sides of 'BeaagtEt {r} so fEaat the toataE heegBat is (3n}.." . . .". .""".".$q sE?eE&g}

6) SEaow tFaa{ fon meax" diseFcarge t}ae aragle sarbtecaded by the ct'a€er sera"faee af 6kce eenaten" of
ealnvataca"e of the upper ses!'licire Ee is approximately 64o" {5 amanks}

7j Ef ttse cnppen" sunface is raised untiB i6 reaclaed the t+p *f {he sel.ver"e fis?d tiae pereeaatage
deerease ic? fToer. {5 cg?anB{s}

1) T'Eae grade of fFae easral im affi?/Bcusnu
Zj nf q=1gg inasteacl of ?S0 m?3/s, fiEld tEae coa"a-espoxadenag watep" depfBa
3) CaBcuRate 6Eae disclaange nf's" is domhEed,
4) CaEeuBate ftie dise liarge if rn ps douklEed.

{5 mcaa"ks}
{5 amaa"ks}

-Q:ses$!ec3$) {2S rararBas}
Xf the veBocit-y distnibaltcem fos" 6u-r't-lqiEer;f fio',;'o;'€E'i'ougi: cpe* e E:arareEsEirfaees es a-epreseaited by :
{.J=5.75 U. tog {3Sy/!<},
{t is neqcxined to :
A) Frove tfuat: e=94"21{. = S.E83(4t/2 = 9.50 n/Rl/6 + En rvhie la e = 2.5 U"/v , v= mseas! vegocity

{5 maanks}
E) Serive am expressionc flor tfue meam veloeify ai a ve!-tieai sectrosa {v"'} *eed gEve 6Rae EaeigEat above

t&ee hed at wBrich it oecarrs" {5 ueearks}
9) Coaerpare the expressioals yoer get eaa {2} witti the meaa? of €he veBoeitEes S.2S aaad S.ES of the

water deptla.
X0) Staow that e= {I*u*./V' -E

-Qeps-t!se- 3-) (95 rararEcs)
{m a river of hed wldth of 6S0 a$s. asld hed sEope of 7"5 esm/E{Eie. it es floumd that tfoe bed maafeniaE
just begire fo rseove wfuem the diseEaarge is 9ZCI criiEEion? na3/day" Assuaraicag {Bee careaE} veRoeity to van'y
with the water depth amd sBope aceondriag to the neBatiom: V= nZS y. s2/3, frned thae bed sEope ad wEaieh
the same tractive fonce osr the hed wocafld be produeed witEa * diseBnange ofl365 emiEEiona ma3/day.

{5 aa.narE<s}
(5 maa"B<s)
(5 manks)
(5 mranBes)

a) Cac! a hydraulic Sunep take pEace,
bi ?'he secguent depth,
e) The power eornesponadiaag to Eoss isp B<imetie emergy thnougEa .irunnp, and
d) The energy dissipated isi F{"F

ilVitk oeer best wishes

S--wpsgr-qqj€} {35 aaaae"tses}
l) A unifonm fiow ofldeptfta tr.S$ Eels oecarrs iae a Boeag x'eetaregerEan aharamelof 2S ssas. width, havamg

a HEanning's e! of l0"SXZ acrd Baid osr a sEope of S"0S!6" Cale$Eate the {oEBowing; ".."".. ."(45 reankg-l
a) The meisn, heigFat ofl a humap whiclr cana be harilt ina tlae fioor of tBais cEras?meE a eross tBae f?ow to

produce amiaa" specifac emergy , Evaletate Enrin. {5 maarB<s}
The rnax. cosetnactioxs wtaieEe caaa prodn-uce by itseBf ataiea. specif,ie flonee, EvaEaia€e El*r*. (5 raaanB<s)
Cornpane betweera the fwo eases {a}, (h} by stafixtg trvo a!'nairs diffleresaees. (5 umae'Ees)

A tnapezoidaE chaarsseE of hed wid€Bs 1S.S raas" ssed side sEopes of n:1, €oaaveys a diseBaange ofl trSS
m3/s the water deptBr is X.SSssas deteneatieie; "., .".""..""{3q.&gig&C-!

b)
c)

2')
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