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I. {a} The weimzifry d,§s;trib�uEiim far �aw aaim� Ma piaagsei
is gimn 7%:r;g* ?

in Whii�h M. is t�w v:::Es:2:::EtL;;; in�i1T1;.�:"«_E }&i a =di.-+;mnce«
3:: mmreis fmm ViE�ia.=:V;;+.§:at.E; LDsE:an11ineihw:!-5i§�a+ezir
gzreéts in: Min�: at the hmandary and at? 042 m
fmm in {Dynamic Lzgi�axfa-3E.;:.3,r lilf �uid is £31�?  

     
     4

(E) Ba�nx: 
     
     {£1 ashwam number
{ii} NPSH in pumps

Describe: i�Jfte_ c~r:LsuLirr£;m:.:e: aaf� c?a!viLa&ic::�s En
prn%pe-�ler tuzrbim m� !:§§lag;«iaz�1 turbine; 4%

{c} A i;2+%mu.r rz?si*nf;a:£E with I}l�fT�i*l%]T1 int�tnsity
Inf écmfhr graduates 3 smma hfydrngraph -msf
peak Ldigichargg:  rn3!s4 The absnfzmiinng
gf rain4f�3.U sag: tim rat: {if 1 emfhr and ham
�rm is 33 m�fs. fl�mpute the p�aic �istzrilarge
aw? 12»-ht" unit h_yd�r;ggi�aph.

d V( ) Fund 51-wcyi

R.,Em=::� bed
lava! $4133.11

Cihwsk I31: wf�ty scarf .3. banaga shczawn abi::v2E,;~:
against the piping a¢:Eic,m. The: safe cixit



(jaw) W�hm:me: {he S�iift�� and iinnpaazt af har��ne£3 in
nmter asuppliég T" Aim": 1m<:nti4:*m standam Q?
hmdnesg in WEl{E:E&#39; supply. 4

{E} f;Hrism,1:3f:s»; th::m%m.1 3ira£i�m::�:iGn and its impm-"w
Emma in Lktaxzparagilrag {if lLak&s.. 45

{g} Wave: masss mf s,aEur3.-tad wail sarr1p1eLis i�i� gm
zxmci Lin; mass �WHEN szywgz dried is 9%] gm, �nd
the W aim� c4;:-:r�sEm:1.§i_V S�p��s� Irhm tghe samp§¢,,
 V far iri%ms;iaV§ tatsa him a �§z1mL3:i:£::* uf 38 mm
and the Eatiight mi" 76 mm, �nd the mid mtim

4

{{1} A �ircular £wnm:::rets& jpi�r �f  tm déamgtar
s:::1rries .3 grass iszmi U�? 35%  The sup
psmgi�g sail �$1331 as. Ls:1;13;e}«� sand having ath-az
f:aELI43wing pra::p¢:r�iie3:

E?� -5 5 maxigni, ¢ MW and 1* : 13-5 ic;:N:�:m3.
Find} thug d¢;p:t*E14 at which the pier is in
lmated gush {hat 3. facim af safat;se surf
34&#39;} i3 agsgmmvd� Tms. heear:E�L:1g capaciiy fasmr
fr:;w K m 36� are Mg ts: 3&#39;34, NE; w. 33% md
N = 7242-41 A 4

T

{E} (::�aieuEai.a: ma 31..m"3 A33-m1.st�hw and Ham: A;ngI=&
at sun�aat at 3: piaca in Lr�itirda 49� :4, when its
dm:iimat.i{%n is 2%?�  4

$�kmc:%hL :1 typiaal *C3f�5é�§��$ECti�H asjf a runway and
mxiwayu L�xplain the impnrtanrse uf draimigc uf�
V.A,i;qmrn. it

A-FRF§»M�B�LTE 3 {Cm&#39;1i;d;)



32.; {}a.} A Ema: 5 km lmlg pipei�irm mnineczs tum
re$ermi_rg_ Th-E wam� surface a&iTevaEim:;n nf {ha
�uppasr rTE$:ETl1"�i-&#39;��ii� is H�� mg a�d. tihat arzsf the
iamwzsr re:-:::r~mir? i3 335   piprsiii�a $3
 mm n0min,aj d§.:m*�::E»::rL Bf W�fd�if mag!
{§°�I&#39;a:?:E:� Wiifiiams V��ef�cia�t. £7� : 139} with 3:
saquare» muuih inlet: {1e:Iw3»2 m 191$} 311$
Lincitming the Vfu}!%(3:wing :�1£t;in;g3 V:

L {Eai� l� Eavch gaie ii!-93
valves: �L:mbe.rs vaivei: emf

¢qu.§vaE£sn: 
     
     Eeng�h

13;. Standard 31? LE.?;eh 64 m
radius �HI¥�!fhEr��:% eib�w 51%�
93� aibryw �t; guiwiam

Ié?&#39;:1n.gth

SIi;1n;dmdL 3? Earh #5? m
raé�srus n:m1bm.*5 gibaw raéf
45*� eilibuw a;qu�fva!&nu:. 

     
     §�ingm

s1.SI:raighi 3 E��h Ta: i2»I.�9 Pi!
Tam numhezr� Eenigth

What� is !�;�h& xvaier �aw maia b»:Iiwere:nV the
rurasxzwrairaé  U33 the n.�:�£f3nmp1; 4:2f�Ve<q§1iv;1}t=nE
mm»



{by Rainfa�i {war a Etzasin in ihme rcuinaesrzmive
hmirs are 4 :":m.,  am and.  cm rmapve�tiwsc�y,
L�siimat� Kim suLrfa£-»E mnuff fmm Em: basij�
;;15sum§*::1g nagiig�uie ��ifa��f� rt:i5¢&#39;nLti£::n an�.
¬�9��p�i��Eif.l� 1D$S¬:3.Thf.-2% in�iitratinn mass can b:
estimaicd usirag that f+::i1mx.&#39;%ir1g; Hurtiatfs
Equa�mz

f 2: 1-2 + 4-zgmm
Hvamf 2�-*: in�itmtim in £&#39;:rn�1r and 1* :2. time in
§�1s:-Hr fmm mart. uf� �raignfza�h 3

{cf} Why 3.; cL§:m*u§ar s.ea:t.imnL is mom Twéci�y adapted
far snzwe-r jpiges �E� Eliscsus� the �ydraLu{!%ic
ch�raiczsriatim azzrf »:irc:*u.Iiz1r sawer s1::::tims
mnning p::mia§iy* fail. �78

{id} {E} An. E*:&#39;3,j!&#39;{h dam is bui?l.t an an Ewmger-V
vivzgu� ft:sund:i:jL»::1*n with V:s1;h�:&#39;%§.mm.a1 �lter:
at {ha ham near {Em tm.  pannmw
�hri.iiE3: «:a=f the sail in zha harimmas� and
�wzrtimi diraactiajn� ant: 3 :~: lIL}��2 mmL!E:ar:
and 12-: I70�: tzmifsexz Lrespeetiv�ly. The
fail! raa*$$wL1i1rA Have} is 33 In aahrnwa: the
V�lmr� A f�E::W net s;�&#39;:?aL5tmLr:i£d fer: ih�i
it���f��f��d Sé�ti�n mf the dam c�m:ELsts
9f 4 �aw chanmiis and 15 l1ead"&d�rngps#
Estimate the seépage was per rnetrej
Emggh �f �E5192  4

{ii} For :3 ��xibi� fr::1md��§im1 with siarles 2 In
and 3 111 am�! an axial i_se3ad emf ?5�*
d7em::nn§.r1:a than aiaatic get�arneni under
�rm nf Eht�: £i:�Y�t1�«T:-;.... Thus: sail  pm»
p£�:1i�t§aF.:$ V :2 $3�? and E =52 9% MP3, 4

5 E��jia.-t�vék}



{E} {E} £TaicuEaEmhe safe 3z.mpp-Ling �i§L&#39;:a;n{:::; far 3;
=v.%e;hi+:I-3 Erawi-g�iiizagg at 91&#39;} 1-zmphd, cm Lin;
upward gradia:1: cat� 3P%r:.::2::1t, gimré: mmsi
§�E�*Ji1im�1 rim�: is 295 s@4;+:»:J&#39;n�sj and the»
maf�cieni. cf f�ctiun far {he �mad. sm*�f;u;:er
as (M35. -1

{ii} BELsr::11s¢s H1: mus: and effeé-;:t.5 sf ��C&#39;Ims:p

{3}

i&#39;Ths�Q.g:a!;*[e£ �fLII1:�kL am  cm wid� by 5 IT! and
Wham El����, 3:: an angj: �f ;1f2.i}�1 Each game
heid mi tay �etwn hinges pEa£:E:� 3!; the mp arid
ib�imm :3?� Eh� gala;
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if tam: waist lemis am: 6 m and 45%  an ihg
uggaxrezsm am� d::zw&#39;n3*trean1 vgidzs regpeciiirr-m53&#39;.;
2iwtx;arm.ima: the magnii4tw:;lc �f E;!1s;*: farms �� {ha
hi�g�� ��rzg m the a=.r£i!:&s�� yressum.

{bi} A £1*a13emid£tIchaLnneE ��hirp� =  3: :
{T¥*D%i4} hits; 3 bed w:§.dIh mi� 9&1» In and is with
a ai�é :~;&#39;l£3pe mi?" 1 :2 {V : H}, The f§mu&#39; r::1.t-Em is
mi} m3 5��. At; �a paraiarziular pm�7jm azzemai mm»,
fEuanc£:;s�wit}1 a m:mamL sf 3:5 FE�! depth.
i1n�vrariLi:!mr<�t�iun3 «:3? Eh3VE1LI�E�{7E&#39;3g«:&#39;E�!s;&#39;E�EdL the canal
31% game.

fDEI.,m*m_i%m wvhfether tha �aw in the �h;anne}V
subc:Lri1ia::1l at :§uLperL:riVEica!% ��w.

What is. the tgrpre sf mymraél ihc �lfft�m
repre�enia tE1e«::h%.~mrmE *7? 2i}

Ca} {E} The vtincity disirihutiusni in ii. samam is
g::naeraJf§y gcwemed by mm by smramh

1 L5.

Eawi, "ix,  =£~.�}-P-&F., where Va�d  me;
VG 1" ac; _

paint v+:�Ear3c=iLEia:ss. at Li1e:i.ghLt3 Yand Ya fmim
the gtmam bed�, Shaw that win: witmity
at {#6 depth fr�vmfsfxtra surfam is annual» ta
awragc va;;ln:iVt3;; S

\AmERF~M:-BUB ? Quanta.)



{ii}

Fism rairt~Tjg&#39;uag¢ .E~.:«E3ifi 1::-H52. nanmzly A.
B5 andi am Ioeatafd? cm 3 cir�ziwiair» shape
basin {if �i�HTi1.�:E�Ef 13 kim 35 Sha�-��A in 331$:
abmsei �ggure, U�mpute iihe mama amal
r.ainfali �wr the basis�: using "T"!&#39;::§£<5$a�r�§
P-�iygon Amethnd� if :hsra;inf:�ii at sziaiiwn�

E, 4:�, {J and  are WU cm,  cm�,
11%?! cm, 12:3 {rm �ré� 33 crn. msperstifveiyg

5

{Eh} An uvarficzw izegeeg 5�pi!Iw&#39;a;y has :;i;:-;. bLa:;3 151fs�2i~1�T.:}&#39;,h
mf 3 m célaar }m1.g�EhLand��&#39;<§!c r{1uIada;&2::dL Ruse piers
V(.�&#39;�: GIN} Jffil�h inf� ;2�~5?  �nicky. Bmjh the
Vabutim�nts are sharp Edged {Kg 2: %[3i=EL}V. Tim
asp-sirezim fame: (inf the spiliway E5 V§¢fE%cal,.g
Cji3}n1pVut:LI,l1ai:. di�whargi: Eiwam xvii! em-1523 cawezjf the
Spii�way at Eghe: design lm:_a::L Hg: 3 m. The
dis:h<m,ge1%cc&a;�§c�ient fur dse$iLg»n hand Ef� :5-W iigel.

-3113 S £Tff�Qntd,L§]



{$3

LAM: m:a«;mpum the passing V::1i§mI:Vha;IgeV war
3p§L1�§}way far head EVE!� th»r:w:.:;re3t H :  m.
fE�~JL&#39;:�-.;g}e£:§I Ft;§"ae} app*machL x*e§Vs.::aL:iI;3�V �Em Eh: s§iE�iwa:3,=,
xlilfiaczimargie uzuef�ciants. far ihezza� nih�ar than
d�aign head are gimzn Mbemw

is :$&iss::I1;a::gi£%4aa¢:Lf::f%e::*:,t f§1F E£3.d H El}
{i} Barium the f�ilczwing Laceifs regimm

aqua�oma

was

»am;i
~.:.%i%;}1 t�iu: use inf Afmlawinyg �m1.5i:;? Eql��r-
timm emf Lacey

Af m 34% W
I�isrg 3*� : vE%14::£i%,.f;sIV;

 : m:~;a:r;:l1;::rge:
f = silt �f21{.i§u:3ea�:
P� = wctzsdf pefi¬�imsete1&#39;; and
E Liigedtmuiiic: zm:anL r�diuia. �IE3ll

AwFRF�Iu»m§B *9 {£3m1£:d.:1



{ii} �m:,uai ma;-aimum �n:1ciV:iaL*~a in a s*%i?vetr% 3:
3 stalaji�ii hiava been y1:m:ace:�££»dL EI3 �5Ezim.Ei£&
the maximum  far dEffier£:m% sfemrn

parimiis using the iiumheE"S m&Lt.%m:1.. If
H-H: E��f�ia��� max:im�u.m flmm �far F�itifti
p-triads W6; and  years am $36 m3is
and 40:3 m%3£Ls§, r�spe�ti�eiy. e§tiLma%:,e Eire
 discharge �far mturn period Hf 5&3
3&#39;aa(rs.. W

S. {3} ii} Hi��u�� va;rim1§}msE:Ehs:d3 Gf 1and�iiiiAia:g
and im Vnperatianw Aksscr di.sw33 caantmi as?"
gas mmsement and .l&as.::I%:at& mm-=¢m.¢n�§ in
Isémd�l� sziteza. ii)

{iii} What  watrixpua semndary air palfluw
tanks  Discuss 5m;IVrcas, �rigin� _afnd
hiazardmm Eff��l; af sVul*pimr di�xida anti
cfasrbezm m.qsrn�;;id:: an hVu,Vm:%;m b��jg. l�

{b} What is type I swatkiiwngi? Hm: analysis: of
typ�l set�ling} is dam. �P Fin� tbs smEin;g
vei�city �f :1 ii$¢�raa�.e pmticwi� in wat�r hiwfng
�iametaér 4 2»-V=;:51£:*3 mm am Spéi�i�� gravi"t§»
Ev�i Take kin�maigic viiscmity «of water .�.,
«$2 x 19% cmlrm IE

A~FRF-IVLEUB Ii} {CT{1:sn:t;dV,}



{Lt} "�&#39;�e�fEm.E art: different ;2z:::ane.s mi� 2p�§[lmic3n in �r%§wg;r
5Ea�e.a.m �E? Expiéain ti1e.in1paz1;m-{:22 uf muxygenaiw
Kim, iiemygenatmn and nxygm: de�cit in
tprecsblemg caf stmxmi san§¢t:a;�nn,L 1%

IS. Iijaj A Eiquid �Eim%z?1 ms: mn�uetiid an a S�il szaxmpi�
in Eh� »:::up: éiwim gave; tha: foirilmzwing rtmilts :

J Wamrz 
     
     l:�T§E~EI�E!t.

+i�"#?�<:=«*§�!

Twat} ::}.e;Iierrn�§n:ati:m;S fmf {he plastic limit gave
wt3Ee:i* mnt«.=:;nVt at� �2i}~.3�%[ and �2£}�3£}%,

Eemrmina 
     
     ii} {km iiquid Eimiti .2-mud pia�tii: Iimtit
{ii} Ifh� pi�E?Ei:;*it}i�� iu��w:xA

{iii} the Iiqui�iw index, if Elm na3:uVral water
cftzsratersig is  and

{W3 Eéhe «mid faiii� 3% l:"he.1iqau§�Iimi£:., if {I1-3; syn
&#39; %gravi£y,, G3 2:: 23?. If {ha sail werg flu h�



E513) M� a mrEin:;atlV su*e:ssL £31?"  .kPa@ EM vmid rmfi�
Elf 3 s.atVuraE;ed s�i! samplaa E�t�i�d in an
md�.mIEt£%r E3 1*5�2 ayn� Elias cm like: ���mi�l
E��E�fi.d��ii}� Eineik An i�i&#39;14;3i&#39;IE:IT§&#39;§Ei�?1t1 �f m�iic�l

§I1*�e$$ qzf 130� kPa its the Lsaczmid Siag� caxnprass
thg sajmpia In .3 mid taxis» 4=::ef&#39;

{E} Detaanniraa th� r;:�Lmpr;E5sim�a index CE �f
the sail»

{ii} �me siunpzl� wag; :.m,%�&d&& I0 3 wrticayi
streas af 200 §s:Fa.. and Eiie wi� ram

i%r1<;%ra%:§r:£;mffL :9 M59. De;tennineV Eh� isiaarpizz ad�
the feacnrnpressinn index

(iii) What is ih� amt mLn3mlEdaE?Es::vn ram: nf
the 25:05} at 5�4Zii��.d stage �?

{Ev} If {M mail? were regl�aded tan a wtrzicai
stress {sf 3%  Whilf w::iAd ram wmiid
he aitanded "? U)

-{E} {ii}  ciiapiarremvesni E���f�i� pilas? £5 13%:
lmag are In  insmife�i in Eztrasa sandg Thar
Eh�i�� ix hetwefrnr 453 mm sqfmzara pf�i���i
&1�§�&#39;m&#39;E}I"i pifit� an�. SEE} m diaAmVe;tsE;r d&*rVivaan
ms: in �iiil Vpii�s, Whicft i}�fpE�&#39; ~::1=f� pm
sh�s�d be Vusii� f�ff {a} huiiding th:;~Ia.I;v
iI&#39;HF3&#39;3§$ 3 wiry smalé fiat�ral mm an the
piles an�. {Lb} building ihai i{I!1�pC!:�§E:£» high
�iaaferai lead an ih�� piias &#39;2?� The twca
b+ui§din.gSL apply Elm same axial mm mm
Elva piiuegs. Giiwm the sH.I�£E�WE:f with :miI::1b:!a
a2cpianat4inn.. 13

AA-:FRF~M~*BLULB 12 V (Cm: E:¢:L}



{ii}  cu: :Es ta be madfe in 2: Email that
1- a £5 k§N.Fm3: {:5 2:: 2.3 mimi and ¢&#39;
E��. The: side! urf the cut siiape wi!Li make: an
aiag�� {if 45*� with thre !1m&#39;ELz;Ls:r*nLEAz*i.li. What
gmuf�wd  Ehe: depth af the cut: that wi� haw:
a. f!a$»:Eém*�f safaaiy E; (�if 35-  H}

?. {a} II": a sit}; �pmpe�yr s11n&#39;&§z; F}lLl£;~w�EngL �EkS�1"5r&#39;�-
iimaa wam made. C.£�£u§a<£g=; the L:1timdn:,.,
�E§.ar�Euire§. a:m1L;:En5iLng,; errsizr, pritar ti} rmmpum
Va:.atir_xnV msf mi": éitf�� &§&#39;:14.;+li3$e:i7iai ifgtw Eravarm
.Adju3E tfém m£m;iir:m�§aes using V��wdétigh� Rum

I;L.m1gf?! in m  ¥¥*&#39;ii�m£&#39;zaA C£n::*£..e*
 ��£a;ring

AWAERF-M�EME  gcrmzd.)



{b} ii} L�etemina Ih� minimunl §acr&#39;nV«;m:as3§.Lng
SlT§§;hE< disétanfce that �hmuid ha. 1:1r::m�i4.1&adV far
3 &#39;whi£:l� ac«:m1ifa&#39;sg d;::rw:1L £1 6  Vm-Lani�
g�idim�g. usmg the f�i��iwing sziam:

L Baaign Spit:-Ed, V m 56%k.mp.h

2; §Reacti::m Lime. �f the d� var»: 2 auzc�nds

Cmesf�irimii m?� frimnn benwwn Tyre.
amid R�ad surffzice = {$59 5

(ii) A dmc�nding grmiant. m�� I in 311} meat-5
-an as::m1dfE:�ag Lgrzxdimaz. cof VIV in �i) in f3:afr�m
� 1s�aI£:ey EHF�WEi7 F�nd E31: Vcng�: �f the
curve if {ha smgping aight di}3tana;:e is
:29 rm 5

{E3} E�iév��l�l�» the? Ma2zirim.em Pfgtzmimbie lead �Em:-ua:L
3  gteam IVBEQREQEQVE with Vrhm� P;-iir� Elf
driving wiasztahs: witVh. axle ma ca?� 22 tans tam} ,
an at straight Iexrai trza�k at a Sp��d Esf� 3&1} kmAph.

Man C�l�l���� the mdmztimi in :£}:re ¢d., if txihc;
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