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Name of the . MARKS
suhject

Theory - Practical
Cont. | Final { Cont. | Final

. ASSess £XAIM. ASSEss exam. -
6445 Hydraulics 3 3| 4 30 120 25 25

To enable to understand the behavior of incompressible fiuids.
To enable fo understand the fundamentals of buoyan'cy.
To enable to undarstand flow of liquid in closed system and in open channel.

To assist in identifying the common measuring instruments/apparatus used
in measuring the various parameters of fiowing liquid. -

To enabie to applying the common measuring -instruments/apparatus in measuring thel
various parametefs of flowing liquid. '

{SHORT DESCRIPTION

IFiuid pressure; Buoyancy; Principles of flow of 'ﬂuid; Flow through orifices and mouthpieces;||
31| osses of head of flowing liquid; Friction and tlow through pipes; Flow of liquid through notches} §

) | and waeirs; Flow of liquid through open channel; Measurement of velocity of flow by current-meter :
dand float. '

) IDETAIL DESCRIPTION
4Theory :
(Y | FLUID AND PRESSURE

1 Understand the basic concept of fluid and its pfopertie_s.
’ 1.1 Define fluid, liquid and gases.
1.2  Differentiate fluid; liquid and gases.
1.3 Detine hydraulics. o \
1.4  Define density, specific weight, surface tension, capillarity and viscosity of liquid,

Understand the aspects of fluid pressure.

2.1 State the meaning of intensity of pressure.
~ 2.2 State the meaning of pressure head and static head of liquid.
2.3 Define free surface of liquid, atmospheric pressure, gauge pressure, vacuum|
pressure and absolute pressure. '
24 Compute the intensity of prassure and total pressure at the base/side wall of a tank|{
fuil of water. : '
25 " Identify hydraulic ram and plunger.

2.6 Explain the working principte of a hydraulic ram.
2.7 Calculate the weight lifling capacity of ram.




Understand the technigue of measuring the fluid pressure.

3.1

32
33
3.4

35

3.6

Understand the concept of tota! pressure and center of pressure on immerged plane .. 4

Define piezometer, manometer, differential manometer and inverted differential| |
manometer.

Outline the spégific Uses and limftations of each of the fluid pressure Measurning devices in 3.1.
Compute liquid pressure using piezometer. '
Compute liquid pressure using simple manometer,

Compute difference of fluid pressure between two sections of a pipe line using differential} §3Y:

manometer, 5y
Compute difference of fluid pressure between two sections of a pipe line using} §
inverted differential manometer.

surface.

4.1
4.2

4.3
4.4
4.5

TBUOYANCY

Explain the meaning of total pressure and center of pressure on an immerged plane surtace. ‘
Express the dedustion of formula for computing total pressure on a vertically
immerged plane surface. ' o
Express the deduction of formula for computing center of pressure on a vertically
immerged plane surface. .

Compute total pressure on a verticaily immerged plane surface. _

Compute center of pressure of liguid on a vertically immerged plane surface.

15 Understa_nd the fundamental concepts of buoyancy.

5.1
5.2
5.3
5.4

Define buoyancy and center of buoyancy.

State the meaning of metacentre and metacentric heighit.
Mention the-conditions of equilibrium of a floating body.
Compute the metacentric height using experimental formuta,

) PRINCIPLES OF FLOW OF FLUID
6 Understand the principles of flow of liquid under different conditions.

6.1

6.2
- 6.3
6.4

Detine various types of flow such as- laminar flow, turbulent flow, steady flow,
unsteady flow, uniform fiow, non-uniform flow, incompressible flow, rotational flow.;
frrotational flow, continuous flow.

“ Explain‘the term discharge.

State the equation of continuity of fiquid flow. .
Explain datum head, velocity head, pressure head and total head of a liquid.

Understand the concept of Bernouili’s theorem.

7.1
7.2
7.3
74
75

State the Bernouili's thearem.

Frove the Bernoulii's theorem,

Describe construction of venturimeter and pitot tube.

Compute the discharge in a given pjpe-line by using venturimeter.

Compute velocity and discharge in a section ¢f a flowing liquid by using a pitot tube,




18 FLOW THROUGH ORIFICES AND MOUTHPIECES

18 Understand the aspects of flow through orifice and mouthpiece,

8.1 Define the terms: orifice, jet of waler and venaconiracta, .

8.2 State the meaning of co-efficient of contraction (Cc),'co-efficient of velocity (Cv), co-|
efficient of discharge {Cd). ]

8.3  State the relation among Cc, Cv and Cd,

8.4 Caleulate the time of emptying a rectangular tank and hemispherical vessel through
orifice. :

8.5  Define the term mouthpiece.

8.6 Expilain the functions of a mouthpiece.

8.7 Distinguish between external and internal mouthpieces.

2 LOSSES OF HEAD OF FLOWING LIQUID

|9 ~ Understand the aspects of different types of losses of head of fiowing liquid.
9.1 Explain the meaning of fiuid friction.
9.2 Define different types of losses of head of flowinb liquid such as:
{a) Loss of head due to friction.
{b} Loss of head due to bend and elbows.
{c} Loss of head due to sudden enFarg.ement.
(d} Loss of head due to sudden contraction,
(e} Loss of head at entrance to pipe.
(f) Loss of head due to cbstruction.”
9.3 Write down the formulae for different types of losses of head.
8.4 Caiculate ioss of head due to friction. '

{3 FRICTION AND FLOW THROUGH PIPES

110 Understand the aspects of friction and flow through pipes.

10.1 State the meaning of critical velocity of liquid,

10.2 State the meaning of the friction in pipes of flowing liquid, hydraulic gradient and
hydraulic mean depth. ' : ‘

10.3 State the Chezy's formula for loss of head due to friction in pipes.

10.4 State the Darcy’s formula for loss of head due to friction in pipes.

10.5 Calculate the loss of head due to friction in pipes using Chezy's formula.

10.6 Calculate ihe loss of heac due to triction in pipes using Dracy's formuta.

. FLOW OF LtQUID THROUGH NOTCHES AND WEIRS

|11 Understand the principle of flow through notches.
11.1  Define notch. | K
11.2  Identify different types of notches with sketches such as: rectangular notch, V-notch| A

~ and trapezoidal notch. ' T
11.3 Outiine the advantages of triangular notch aver rectangular notch.

11.4  State the formulae for measuring discharges through rectanguiar noteh, V-notch andt §”

trapezoidal nolch.
11.5 Calculate the discharges through rectangular notch using discharge formulae.
11.6 Caiculate the discharges through triangular potch using discharge formulae.
11.7 Calculate the discharges through trapezoidal notch using discharge formulae.




121 Define the term weir.

12.2 Outiine the differences between weirs and notches.

12.3 State Francis’ formula for discharge through a rectangular weir.

12.4  State Bazin's formu'a for discharge through a rectangular weir.

12.5 Calcuiate the discharges through rectangular weir using Francis' formula.
12,6 Calculate the discharges through rectangular weir using Bazin's formula.

J{FLOW OF LIQUID THROUGH OPEN CHANNEL

113 Understand the aspects of flow of liquid through open channel. -

13.1  Define the terms: open channel, wetted perimeter and hydraulic radius, hydraulic jump it
critica! depth, _

13.2  State the different types of open channels.

13.3 State the Chezy's formuia for velocity of flow in open channel.

13.4  State the Manning's formula for velocity of flow in open channel.

13,5 Select the conditions for most economical section of a rectanguiar channel.

15.6 Mention the uses of current metér and float to determine vefocit'y of flow,

Practical :

¥1i1. Measure pressure at a particular section / point of a tank or pipe line:
3 {a) by a piezometer, :
(b) by a simple manometer.
Measure difference of pressure between two sections of a flowing liquid:
(a) by ditferential manometer.
(b} by inverted differential manometer.
Demonstrate proof of Bernoulii's theorem.
Measure discharge through a pipe line by venturimeter.
Determine co-efficiant of discharge (Cd), coefficient of velocity (Cv) and coefficient of
contraction {Cc). '
Measure discharge through a triangular notch (V-notch} and calculate coefficient off
discharge.
Determine co-efficient of friction in GJ and PVC pipe.
Measure the loss of head due to friction in pipe.
Measure the loss of head due to sudden enlargement and sudden contraction of pipe.
Observe different types of flow in a typical open channel.
Measure velacity of flow in a typical open channel by ;
(a} a current meter.
{b) a float.
(c) a pitot tube.
Observe hydraulic jump in a typical open channel due 1o obstruction of flow by a weir and|
measure the depth of the jump.
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3.0 54! (Introduction) 3

e fwi fafeg e (Branch) Wg 3T waw 9 ¥y omwda ez, 51 el ol fow
WITHIA @ 29 1 A, U Rl A oA aR AR, @, AR Zei vTm omd us 3R 27T 5 RE
2T T A AW QAT AND (Fluid) I 1 Amre ez cu il eraidia s o oifie sy Ay of
fmn et @t ) @R R (Fluid mechanics) SIeY s | s@iE) e @ S syE e
“mid o WIAG R ONE TG @A (Hydromechanics) 309 1 TdR RiETE! crmfe eicdte wRe)
wm@ﬂmw,@wmmmﬁsﬁwawmmewm,mm-mmﬁaaacﬂwvmm
o1 et 3@, o TREhTE I

.5 RGN 97 &} (Definition of Hydraulics) $

IR ufbe Sl e o = RTR (Hudor) wd «1fF & SR (Aulics) s #1391 %e |
e TR (@ 1l A A S A o e R aemE e e o e s
S B SIS TIGR 40T | |
TGP (A (Hydraulic Machine) 3 (1 7R T34 1 T w1 @R wam = @st sifsiers zm o
A P 4T @ TP e A Qo Awielee vifers afewmt w1 T ¥ (1R A9 vEeTerT TRGRE
CIfeIR A0
TR~ (F) TEZHS S (Hydraulic Jack)
(¥) W2 % (Hydraulic lif)
(%) TR (231 (Hydraviic Press)
(%) WD PEARA (Water Turbine)
(8) =™ (Pump) |

TREAA 97 N (Types of Hydraulics) ¢
TRG RS YR S S5 IO A | AL 8
5. TRIGFGHGS (Hydrostatic).
2. ZIRGErEAI=; (Hydro-dynamics) |
RGN 4 (M S AR FfONR Sagw CA Wb ST WO Ba OnE TRESITT €A
@ 0 AR g o AT WEReT 6 TR AE S wow W QRETSIRARE 70 |
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3. oY), S Gk T (Fluid, Liquid and Gases) ¢

2419 7T¢%l (Defination of fluid) § ¢§ =<1 »Md (ST 6 IWIW) AT G XS T A AR 7T A
STVRACE &R (Fluid) J0T 1 O 3 %R, Coe, F7, S0, A% T80 |
TR} AT TP | 47 3

(¥} =3 (Liquid) (}) "™ (Gas) .

T (Liquid) § g oy I =mitdy TR o7 Arme A0 o o SRR weRe T gRe e A
EA AT AT TR | G § A G (0°) CTHG SV W I S (@I L5 TN i <0 g
T | T GF SN RS 4° CTO0TE SIS T S4H SRR S S W 4 30 1 7 RS Sryrew @ wom
SR | 3Ry (I TR (R | 05 FIA OF AT T T DU TR ©NI0a7 IR 4131 T R T ST R T A

I (Gas) 8 40T MR S TTS WAF! | (F (BN LS VI TS ATAT T TN O S ©F TG TS
AR S €I T | (T 3 T Btet Ty T4 100° 1. et SR T 78 R o i W e
I 1 97 (F1R [T wer @1 W «3; fag AR oo = |

5.0 BT @ AR T (Difference between the liquid and gas) ¢
oo G SRR SR g we1o7e “fief g T T owa 79 | O3 gETeR wEfiEe 39 o |

T B

Rl K it gLt

S1 4B e wigfe S wal |1 bt e wiEfe HwEE (> | abe SR ST ARESH Aq
27 P A 14T &V B A | AV IR |

| AT ALFHA I WA R | Bt RS ALHGAA | Q1 @B ofs HETE AN FEA |

o1 SPIER ARREH ST (o | o1 S A A |0 | BTG A€ wgR 47E
o T 1 | o T | offiEs = w91 T

8 | W Sy W3 ffegmwel |8 e wagm an ffe- |8 | WEH® SREE @7 Fregree!
T T AY @R W WG] oISt I 4R W S|, 4% T 4R OB TR o
ToR e FFFI F | TRIT A | FEH P |

¢l aF ES SR EF | ¢ AHS! Sitae JE I (¢ | el ermEE gEE e
TR T | _ fix frea Awg | SfEFs 2ACS |

G| G IYAET RA R T | || 97 TG AR W | | | @ AR 78] O

i T wagm AEEEE qoeE | a1 @3 (P (e w3 | 91 998 (P [HOA 3 |
YA TR | _
o e N eI 5 v 1 afbe eeenm B o b1 afbe FRSRI b5

Bl

R 519 (Shearing stress)
@ I W e @
qze @t fAfFe o off
RFerdR o191 (Stress) «¥
SIS |

R oot @3 FRd J@f
fegere @ o= g3l
s T «q% RIerm
5191 .(stress) \'ﬂ_?q' AT IS
i

&

w1

femr ¥ (shearing stress)-aR
s 2w Rgemm @ awm
2 s ot Ryoem om
(stress) w1 STargHIfeE =31
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2@ 49 519 > ‘la
g oy 4f (Main Properties of water) 8
€, T i aerfes W e fyfedie weEm iR SeAre G2 e fere aE
=y R g9g fqvre TS Tl S o T |
(=1 oS ofistast 4@ (Channel) SETRTE ST (bed slope) TR !
(%, ew AR o Reran wIla TerEe @2 3 AT (Side of channel) SEITET €4 fasaais |
:ﬁmw@aamﬁmm@ﬁwqmﬁﬁaﬁwwmﬁml
12w e ovfa Tt @ AR TR affera g WER O3 S Aifwe el 3fER A A 3w A
5; & R s otferan e s g @
(%) == ST (B T AWAE T WG ARELS A A
I WIS AT oR_A (Properties of liquid) 3
(T g (Density)
(%) S7HF® &3 (Specific gravity)
(") P wa (Specific weight)
(¥) FEABAAES! (Compressibility)
{®) jﬁﬁﬂ (Surface tension)
() =1 (Capillary)
(%) ATAS! {Viscosity) |

y.8 M qTR AR Y, FeAREE oFY, WA 9T, FAFHTNTS], PO, Ehwer,
Fwe® e (Definition of Density, specific weight, compressibility, Surface

.

Wb RT

tension, capillary and Viscosity) 8

¥9g (Density) 3 &I S*TEN 8 5EA (Standard temparature and pressure) (I A Aqida 0TS
mwmmaﬁ|4°mﬁmmmﬁﬁﬁammmﬁmaiawmwﬁafmﬁﬂ
/ARG BT | 9GS p (rho) WIET 6T 1 2 |

L
TR T =

m
A p=y

G¥TR, M = SR 9, &l
V:W,qﬂ'ﬁﬁ"m\
i &1, p= 1 gm/ cm’ (C. G. S}

=0.001 kg/cm®(C. G. S)
= 1000 kg/ m* (M. K. S)

weifFe oY (Specific gravity) 8 (FI7 IFA G8A U3 4°C BTN TR TWARISR fawm AR 9ETR
wm@mww&waww@sawswwwmlda@m«ﬂwmi|

T 65 A TG
WA Y = S AT GO A TR

NOTE :
stifer AT o = 1

AR ST 6T = 13.6




B 2Ryl

H

WA 98 N AR TTF (Specific weight or density) $ TSI ST @ BT (79 Txe “feefa

g6 LT SHATS U7 SRS $W A0 | TS () Wi 230 ELE-ul

Tl EmW =y

= EVQ | m = pv
= pg
4T, = @8, kgiem® A, kg/m®
= mg
g = 29 T W 981 cm/sec” T, 9.81 m / sec?

AT SRATFS T, W = 1 gmicm® (C. G. §)
= 1000 kg/m® (M.K.S)
=9.81 kN/m°
=9.81 x 107 kN/ecm®
=9.81 x 10°° kN/mm® (S.1)
NOTE :
kg = 1 Litre = 1000 cm®
1000 kg/ m? = 1000 Litre/m®
. 1m® = 1000 litre or 1000 kg

a1 litre = 1_0%5 =107 m?

TCFGTRTS! (Compressibility) ¢ b “RRSEFR @ wwm omndy WwerR  ofedeE  «q
SREFTETE 1 ATH 1 MR T WG (TR G I FLLSTEARTT] TR B (1 T RS T Ay W o
“ATE STIHAN (Incompressible) o e a1 w91 za |

#8513 (Surface tension) § f57 ¥Ry 56 Tam wid weay Q2B w7 oS @ @I TR 2R A=
A Arate, =rf Ta% (Surface Contact) waf Wﬁ Hf# ¥ W @I (meniscus) TR+ |
T HRie TR B Ao R ' A | S w3 2 fer (elastic skin) T A ], @B
B (W B 410 | aﬂmmmﬂimmmﬂﬁﬁﬁqﬁﬂﬁ%mwemmm
8 B AE | oS BT I I+ B =7 oE wiae e |

*PI%®l (Capillary) $ 7= @ 7% fea 2 q3fs ¥ 7wz e ™9 T, (@ nfe AR
foezd [gbr Borea Bebew 4 (U 7SI F16 W FST= AW 1 N SHAR CFGa e WG I, B@2 5.5
(F) (7 73 omd 6w B T T (@ AW LA AFA (B9 T AT Tofren fagB1 fars ew
78 5% ¢ 3. () 1 A7 @ Toea oen wam SMney Sien waer AN AR (RID BT 4 |
AN f5oe fary e smmda o Shwmm afrme e {Capillary} 301 | 7% 7@brz tFfre w9
(Capiftary tube) 91



_ AL AR B17 :
eafEanst ar Q_ﬁ;‘lﬁ‘ﬂﬁ SIEY N w9 SR el (Adhesion) @A 4T AWy wqE TR W Y qn.
<11 &3] {Cohesion) ey =7m, S IR W A ‘um {Surface tension) =ifawist =7 74 | fawsa 5 =
SfEs (ba >.5) fBt@ 3% s 75w fum g 930 5wt s shg 95 7 TATE TSR L5 (P = oA
JAA T 9 (LR I e WEm Seew wfe@E (TS Lokl '@9@ Toory aze wers fsfite < {

(Concave) =08 7% FECE  QF-1 TN S 39, W47 Ak waw AR s (Adbesion), EE FHTET R

A 9 AT FH W33 F=rel (Cohesion) Hiors! (3% )

T

0!
[

Py

('@') e e R e l\”‘fﬁ:} :"-,,‘; : 2Ty frrersin {#fram;

{7l

wr

*

5.5 (V) w2 fora 2% arma «wB am sy WA FF Ty A (I W AR GRA TR | 9

0 0T foer wam vy s, fiven cuEa Sowt s aae werl Genay e die {Convex) 2@ 2
RONCE | ST TR T AR TSI AT ARG [Adpesion). AT TEH 41 ST e N RGE TR IR

1

£499%¥] (Cohesion) ST 979 |

(it A wtrenfza afefisg Foss e e ST | tasﬁm 2 et
40 tose
h=
od

h= Ctafsres aisieam nfwg Sre, fise
d= tafee wta T TR
Loz AR BE S e e (Contact anyle)
o= (2R BEen Afalee @7 Wda ¥R e Ak ooy i

o= CLT AR el gwn, ol /s

Z

‘Pﬂﬁ? Tofreray Bems Rewa wivr w=icag '~*P311-|I ST T = oh %+ d° ®
‘71‘% 1% A0 BIOLEE FTHITAT [ TH = 5 QOS(X K ek - memme-om (H)
S HEE ‘%ﬂg‘i‘r O = BB TR FAR

40 0USC
4, wh x 4x (2= on deose dT -« h= === (iliy




Bz .3

’Iﬁ;*"I'TCE;‘:WE)O“GKWCET*‘T@_TEWﬁ%WW%%%MﬁW%&ﬂ“IrfﬁQ()“GIt‘T‘kF‘W

T G PO U waA mﬂr@ﬁtﬁ'mm\wwvﬁwﬁmﬂmmﬁﬂ S B g

%A S B | .

G (Viscosity) 3 7% WA ey sm Feram T g 'rﬁii (Cohesion) 4 2RITZE ANy HamER
zaiF fage @, ammﬂrr?rrlwoframwr:ﬁwwamwmﬁﬁwawwmﬁa
ﬁ:mwmaﬁm"ﬁm:mmwwﬁwﬂwmﬁﬂaimwwwq
w04 0T S W!Cﬁﬁ WS (Molecular attraction) AIH *#fow | cv wwwt owied oot P TS (@R, g7
7 *rﬂwvﬁﬁnﬂ??memiﬂ-ﬂn_m|m 3 WAL, ﬁmﬂ‘wﬁammmmw%mqwﬁw

W TS IW, 9 AgErE T T q7g armmiuawmrﬁf-wgm $ N3 Trere Trerararg e
wrfqmn@ﬁmaWWﬁmﬁwmm;wmwwmwwwmr

7R 3 AP | q9

(%) v RS TS i |
() #Rsmafs it

TIEHINE it ¥ weAfEs R (Dynamic or Absolute viscosity) 3 93% (% [4+% q=f
o315t oHE TS it g gl O AT G9F EY AAIXTS (AR ThiEs 30 onw wiEaie
v a1 SHRSRIST R ace At . (F8) wra et o 2
 TRACATE S (Kinematic viscosity) 3 1 aziSiy «aw TSR M A% TgE W ATSTn aﬁ&?{m%
e WA ) areE g (WT) =t a7t 7m

7 G
ﬁmm‘]:—jﬁ—w"—



!

2R R mj‘ _ ;DE‘;‘I[E

* SEHW=mg

¢ s sEg = e

s=L
LU}

«  wefEs aom = Ws 93 x AT =18 gEw
=8Sxw
5
TFA TNATFE 4T

h = 40 coso
Tood

a4, h = IMferea smEEd Tt 1 AT aer
o, = 1 Fevnd et
o= ‘j’ﬁm
d = ol I
o = N AT gTH
= 1gm / cm®, 0.001kg/ cm®, 1000kg/ m*, 8.81 kN/m®

u _
o _
TARAR-3.) 1 b A 3 4 gm R ! IR TORAE TS TR 981 camVisec” T R 65 (R 3 | [0 4l
proc) o
4R A m = 4 gm

w4 g = 981 cr/sec’

¢ weEE e =

’Y:

SEH (= ?
I TH, @ = mg

= 4 x 981 = 39249 gm.

3924
= EO'—O =3.924 kg (Ans)

BHIEE-3.2 | 0.5¢m TR 93 316 57 59°C memmmmcaammm

FT T A SBBM 7.46 x 107 kg/em @R =t a = 45° [ty
praerg) ReTl SCR,
W A, d=0.5cm
. 4 3 cosa 8 = 7.46 x 10™ kg/cm
hﬁwaa@mh:_jgr_ . a=45°
_4x7.46 X107 x 05 45° - ' ® = 997 kg/m®
= 0001x05 - e F 1 h < 2

= 4,22 cm (T@R)



L
Ll
L

o =746><10 kg/em
I -0001kg/cm

d =5mm
=0.5cm
a =5°

qﬂﬁth =m

wd

_4x7.46x10° cos5°

0.001 x0.5
= 0.60 cm (Ans)

W—b.\a | Smm [T B T o TR Sivtan sHife WA 2 B fews A S
w:m T3 1R 5B 7,46 x 107 kglom m"vr*fmw 500  [fiatos)
b e A, |

Biead-3.8 1 0.6 cm MR wﬁhﬁasmzmcmﬁmﬂﬁwwmm | TR fEern AR B v
e W R 7B 7.46 x 107 kg/m TR =0f 31 40° T/ Rt fizat-o¢ (s1f)]

B oo

d =0.6cm

= 0.006m
o =7.46x107 kg/m
a =40°

@ =1000 kg/m®

=T e,

o B Sih = 4acasn

wd

_ 4x7.46 x 10 cosd0°

1000 % 0.006
= 0.0038 m
= 3.8 mm {Ans)

W>¢aoscmmWWWhﬂ¢mmﬁﬁW|wmﬁajﬁtﬂ45x10“’ Kg/m

a?:? = B 40°.

P

TR B,

4g cosa
wd

_4x7.46x10%cos 40°

1000 % 0.005

- =0.00 46m

_ =4.6 mm {Ans) .

_ [Tl 3004, 0a(oifd)]
Cream Wiy,

d =0.5cm
=0.05m
o =7.45x107° Kg/m
¢ =40°
© =1000 Kg/m®
et frm h = 2



SR N2 B9 _ QU=
BHITE-3.0 | (FIT TITR 17 A B GIDATT R A g 0.75 =™ ffa o4 3 (3) @7 WR. 4
T G W G (¢) TR Age! (1) FRECHE I GO | rerafaTat-o a (o)) ;;“
b (%) = 4 CFBorT
:%:0.04 ACHA |
= Q.04 x 1 gm/cm-sce , Y AT = S &/ - CTEs
0.04 '

=000 kg/cm - sce

0.04 x 100
=~"3000 kg/ m-sec

= 0.004 kg/m - sce Ans.

(v =% ‘ SIERA TG =p
= % . p = SACET . G, x MIEGRCE
-533x10°m¥sec | =0.75x 1000
=0.0533 cm® / sec Ans. | = 750 kg/m®
(M = ﬁ
0.04¢gm _1cm’ cm®
= em-sec ~ 0.75 gm I stoke =5
- 0.0533 cm®/sec p = TACTA W, @, x i T
= 0.0533 stoke Ans. ; =0.75x1
i = 0.75 gmjcm®

BTEA-3.4 | 4mm W 3B I Ter afiwer ger APt B = 1w (%) qTF TS G
oW (X) 9T AR G =W | JOTIT <HfEmd 20°C SO R SR AR TG 0.007 kg/m IR ARTH
&5 0.05 kg/m (™14 G A € AATTE B TAFCH 0° IR 130° | WATFF GYR 1} @ AR T TG
998 kg/m® <R 13550 kg/m’. ‘ [Aremtfiiza- 5]

mmw,d:ammzfﬁazo.oo‘qm
SN = 20°C
ARATTE 9T,
sfig v = 998 kg/m’
HTAWE S5 = 13550 kg/m’
$¥BM, ¢ = 0.007 kg/m i S
= 0.05 kg/m &M &)
= I, o = 0° “fe o
= 120° T3 o)
Ffenfa &er A Swsl, h = ?




unm&n.h-ll P
bl R
-
1
B
e =]
o]
=%
@
>

_ 4 x0.007 x cosQ®
T 998 x 0.004

=7.01x10°m
=7.01 x 10 % 1000
=7.01 mm {Ans)

1 TR AT AT 2 ¢

_ 4o cosa,
T od

4 x0.05 x cost30° !
T 13550 x 0.004

=-237x10%m
=-2.37 mm = 2.37mm (RF33) (Ans.)
TR0 | 3B SR TR 10mm TeR D J6 T TSR T A Wi Swet
15mem ST CTeT | ST =1 (T 85° 3R &f TR e wet 1200 kg T OR POMFS? [Tl

h

o)
40 cosa (e I,
RlLE] i, h ==
TAd =10mm
qt g -fed
9 =4 cosa =001m
at o - 0015 1,200 x 01 Pweth = 15 mm
» 9 =TT 4% cos8s =0.015m
.. 0 =0.516kg/m Ans. o =B5°
® = 1200 kg/m®
BB § = ?
T35 | T warR mmo.os'mmmﬁmmmms: ITE ATN TS TSP
- : [ArRfeiTa- 3]
S| 4T[TF 1A Agel _ CO I,
1 =0.05 pois AEel = 0.05 pois

= (.05 x 1gm/cm.s =0.05 x 1gm/cm.s

0.05
=7 o000 keem

_005x100 ,
= 1000 R9ms

= 0.005 kg/m.s (Ans.)

M
K
3!



O RUC R o Ry
TAIZET-3.50 ( 6mm TP A2« F15 Som Ffrew fwmn fffitre ff 2901 30°C wetviam areeR 4 |

sR=iee S 71 0.009 kg/m @3 R e @M o= 10°, AT WO 9w 997Kkg/m’

oxpilici 8
S S,

ho 4 8 cosa
T oud
_4x0.009 xecns 10°
- 897 % 0.006
= 0.0059m
= 5.93mm (T&)

i

[t sl fj{

rET TR,

<]
d =6mm =W=0.006m

8 = 0.009 kg/m
o= 10°

w = 9997, kg/m3
h=?

TAIZR-3.35 | 4mm T iR g7 215 SoR i fmm RS it 3= I e wien

SR | BB 0.0072 kg/m = @t o = 10° AHTE AT 9o 997.50° kg/m

Tam e BT
4 Jcosa
exd

_ 4 x0.0072 xcos 10°
T 997.50 x 0.004

=0.007108m

=7.108 mm (&%)

[arMTAT-2 0 0]

(R GT TR,

4
d:dmm:m:0.0D 4m

& = 0.0072 kg/m
a=10"
w = 957.50 kg/m3

h="7

TAZAT-3.5% | 0.5cm AOW G+ I 0 #iifre wana w= B8 eon nfm Sl v ww, o AhE

OB 7.39 x 107" ke/m R 0 R ¢ = 45° BW 1

o
ho 4 § cosa
T od
_4x7.39 x10™ x cos 45°
B 1000 x 0.005
= 0.00418m

= 4.18 mm (B=)

ARIETR-200¢]
(T8I W,
d=05cm=0005m
§=7.39 x 107 kg/m
o« = 45"
© = 1000 kg/m3

h="7



ER\‘: EEor o

[ = e acmea 5 ) |

S TRGRTN T I IS AFH 9 It Jre [RArefeTa-3oon]
Y, QRGP FE T
DB atrins freatm @ =i Fafdir Frean sfofier srram o <1 ey com e opeda o fiow
TG AT TW ONH RZGEH 30 |
TIZGTH 72 9P |
(i) TEEoTB (Hydrostatic)
(i) TEWICRFTH (Hydro-dynamics)

) AR Ry -
L, 2R TS B T : Rrefaa-zooe, ou(+f9), 33, so (AR)]
mwwwmfmwwwmww%mmamwwmﬂmwﬁ
ARt e =18 e =, AR e R =1 s SR R AR TS ST o e oo o
TS fox s oM <4t Ty | A9-
{i) =99 (Liquid)
(if) s 1 TTHA (gas)
(iti) T (Vapour)

9| mﬁwwﬁmwmﬁfﬁawmmww @ - EfR-eon)
R, A S S A T @y [ArEfeTa-200Y, 03, Yo, 0]
mmmﬁemwmmmﬁawﬁﬁsemwﬂ@m@m,w
VG ST FNYATS THTH TR LW | 4° (. &, SR R TG TR @ T O3 40 @ @
ST AT ety wwe swids Ry TR smes T

81 AHE TS Ry ' [AFfRTI-2009, 08, So, 3R (%f)]
UL, OB T F [ [AFfERI-200Y, 38, s¢(af)]
S, ST B 39T B A [iwtfit-2050]
e, o iy o I3 008]
W,WWWW@W? o (A==~ 00k, ob])
DT for Trvem 735 wmw w1 e i3 wam o 0 @ AT A AL AT FewT
«Et ool Sy 3 <@ @l R T T ROREET (Meniscus) Wiot RS | SRR SRR w0
B 3% (221 T e I TW | MG 9 FCET R (Elastic Skin) W BT A @w @9 Ten e
BT A 1 @3 B BB foTea ofiew |

¢ ArHER ARY S T fty

- BT ALY A 4 Viscosity TRAE | SIvuml 9rem S99 Awids Viscosity It #ma fag
I AT R Viscosity & o1



Y

.1

2R @R Ti _ 298]

TR i By, ' [@rsifaica-200n | Ri'
bemD) v s Taenfe ﬁfﬁm'wmwﬁmﬂwqﬁmﬁr@mwmw&mmmeg
wmﬁﬂﬁmwwmmmwwmmﬁwwwmmmﬁHW|
ﬁﬂfﬁﬂmnﬁas ooy ' . ‘ {wﬁm-aooe(m
(®) @R e, '
(R afdrgifers fom |
(51} =R g | e

v st Hy - (- 3008, o@:(”‘fﬁ) 33(ofay
-meﬁmmwwmmﬂﬁﬂﬁﬁm%m g Ay
SR WIF 4199 BF | Cohesion 99 530S Adhesion (@4 20§ G/ T |

AR 9T BT AR (509 T TG WIIR el A w2 v FvgB s BT W |

4% (%72 Cohesion 43 (571 Adhesion ¥ TG 47 T05 | :
fa - mﬁ%mﬁaai%ﬁmewwﬂﬁammpuamw Wraswvfmw
#0B facfy B3t

51 wiefEs g (Speclflc grawty)'ﬂ'TN‘é’[ﬁTﬂ? -
PEER) o wwr gEA aa\4cwmwwﬁwmmﬁaewww@mWK%~
& I | :

doi Y e & @ [aretficer-2008, S0, 33, ss(ﬁft&)i'
- wel, G At TS W2 _ (AR -0 e !
e, mﬂﬂmé’rmr - [AEIfA-00t, !
PED) v warm fifoy et wenerTa IR A (Gohesion) ) SICEA TN IR TR Frus
T, tﬂl?ﬁ {viscosity) 1@l I | , :

351 ST O TS R @R | . FAIfal-00 9
bEaa]) st e ¢ bree mwmawwmmaewaawvﬂ*wesﬁm. :

B =g eegma 1 | |

S i 2y qferen $ &y ' ' refca-200y, 35(5i)
pEeal) A sl eeferen 2o s
(ﬁ)mﬁma—rﬁ@mwﬁﬁ%mﬁﬁa@qﬁwm@wmm|
() e 9= feqes s el o1t et @ |
(*1) *tfa *ReTant W=7 (Channel) ST 51213 (bed slope). wriifes |
(ﬂ)wmmﬁnwrﬁwf—mﬁmmmw1mﬁcﬁ|
(a)wmﬂ@mwwﬁ:—ﬁwwmm

TR AR TR e F Fe : |  [eTR-x00 8 (1
PEwa) mivds st weirafereT 7 5
S | AT g ) 2 | WAl asd |
® | AT | 8 | S[B5A |

Glmi ' : b | A |



SRATEE 6, WA G ¥ WA ST YO < R [FRRTE-200¢, Se(aif)]

wHfEs oy e eew _ WietEe wReA

S| FIM IEA GEN GR 4°C | b TGRS MRN8 B | 31 (P TG SICATHD WISH
SIHATEE SR TN-wiEes (9% @R TF Wt a3 T I/ AFOET AMY @
HifFa e SPETE @ G AT 9SS @ AR AT |

~aeeifine vy 99 9w STEE ST I | ,
| aTE S 9 AT F T U GF T AFH PR | | AT v TR A TR
pL _ o mg 1
©1 S=pr - O W=y="v=pg o1 Y=o
81 R (FF 9FF (7F | ' 81 9 @FS kg/em’, kg/m>. | 8} 9T OIT m’ —cm’.
81 SUF 9 IR YT CARBINS s o
WL, A G T AT e . | | [ieifal-00a]
W1, S @ IR ATTar B = | [arafear-2osal
boer BWGWWW@#WWW@W%@WEMWWWWKW
o I~ o :
1 el ey wighs AfFSm ety «be fiery wigfs AR |y | abis v wigts effras |
I A A | ' _ 4 AR DR AT | GTH T Al |
X1 TP FALAIEH A AR AT X1 B A AL | 1 B WS TRLS HAPTON T
© | OENER RESE g (o1 01 SlomE RS S |91 BT RS W Y<3
SIS TAAT| s g, » T8N 7 e T

81 FelRT Wy a3 ffegriest (8 AgThe wwgR «v 3. |81 vl sy a7 fefegmes
TF T AW QR B TR | mew-ﬁs W I R CR IR e

WO G AW W) | A | | A o |
¢1 9F TES SEmRE 3feE ¢ Amel SR R R (¢ Tl o S Rt
DA B | fmdwmare TS AW |
E 1 ST SN SR CAReT A2 ' -
pEea]) o wrerm et teRiERR M 5

S 1 2R TR ST W T6 S S1EE I |
2 | G SATCH AN (R S B QIR D G TG 70 AT Tarwiftiel orais emis a0 |
Q| &7 FUBIGA | AW A AR QARAG AT
s|Wﬂmwﬁ?(&ergy)qummuwﬁﬁﬁwmmmm“ﬂn
@ | S ATH A ATl (Viscosity) FH |

Y| wﬁw@mﬂﬂ?,‘
) >.8 T SRS A |

91 Wﬁﬂﬁfﬁﬁ?fﬁmﬂiiﬁmﬁm
hﬁ'ﬂrx(Capmaw)swumﬁaﬁﬁﬁaﬁww%wmm @ =i T
um%qmﬁw@éW1mwwwaﬁ%mmmwwamamww foae 3.y
(F) | @ 7 A Fi6 7 e on 7 (AN SRR SRR SR (P BT Ady Seifes gl s (i
5@ 3 3.0 (¥) 1 A7 @R T fowr wwe »wda Seiftroen w@en 4T w1aee cvod S« | T
Ao fowe fon o stmda 9 oMM afers twfiest (Capillary) 369 1



oAT aw BA ' st 3

R WW@WWI ' ' f3|
Peeal) awz atem fafeq v TR o (Cohesmn)‘ﬂ&?’mmmmﬁfﬁ‘mtf L
L3I, uﬂﬁ%vrwxmmmmmwaamﬁﬁrﬁwwwwwﬁwmﬁmi
AR 4R IR BT, MEET | N (@A ST S A N ST A | 9T O WY RS e
B | 4% W W S (Molecular attraction) #ita Afifee | (1 @\ wMd edifae aeEd T
@, 97 AT v @ AR SRS TR SHATS TG | (el ¢ ], oy Tenf | oot ov e
| iy i s 1S o, aamewmamamemﬁmmwﬁwimﬂsﬂﬁa
SR AR ATF -

B soamgeres enrafer ]
¥ wmwiwaﬁaw@mmﬁﬁmwmam

D Ba sl .8 T SRS HB | .

L TR A, h""‘”’c’sot mmef@lmwmﬁwmfwm|

W, F 4 et e h =4'—°m—‘:i59- (Wawmwa‘sﬁmwfwm)
[EIfR-2000, do, $3(#)i

|
|

s

S, GBS NG S @ @, h = i%ac’s—“ : AR Ta-2 00641}
, a. : -
SR, (Rettie 3 et sifisfFmt h :_‘%% . IIRTE-R008, b, o, 35, Sa(“ffE), )
4T ¢

W, ST IR, h == (RS WWWWW) farefma-a058 (s
TR, ST P! e T GREER o g At v :
| Y, et R O, RS S, b, —M mmﬁ@mtﬁvsﬁtswmw o

W, Qi 3 0T, WP e e, h_4Tc°s°‘ (wmﬁsﬁw‘ﬂﬁwwa)
b Ses Bbswwa@w
Wol .

Y1 (T TER U3 4T Q%R @ A WSS w@e 9.5 B/ we @ Y o ovH v
1 ARTR U p = 13.6 gm/om”® T O AR sy @3z S swe e v
‘ BB 3S = 13.6W =150
o1 a3fE W wEw WSS Swel 0.25 om ﬁhrm*-aa S Rl | i wiovifEs ssm 0,01 TEGforn®
TSR A Aifea s8I 0.075 %6 / fioR weet, 15 weerm 3y 7% qra Boaed=1.2cm
81 5mmﬁmaﬁmmmmﬁ%ﬁmwmmiwﬂaﬁb|ﬁﬁt@gﬁiﬁ’—fﬁ
R 1 ST A T | 30°C AT R e BT AR S @ ARTT TR NATE0 0,0085
kg/m a9 0.055 kg/m. #if @ ~farwa ™ camel Tera a5 = 5° 99 1y = 4° 1 AT @ ot wizsf
G5 TARECT 997 kg/m> @2 13540 kg/m* B s h,=6.8mm,h,=~25rm]
¢ AT TR oW G 0.06 Poise 932 aF Wiz €2 0,82 el (F) a7, Eni T ST AEE] @y (4) -
a»ﬁmmmwsl Fe? (%) FRARETTF A AT GO QIS T2
& $ 0.006 kg/m sec, 0.80 cm™ sec, 0.80 stokes]

S




e R

LTS

PR

a“qﬁﬁ 50

{ Pressstire of Fluids)

%Y -:-::a

2.0 BI*f (Pressure) $

T TR BAT TRE, T AT 27 TR 51

HACAT SRS ¢ Weny TR AR S T g (0 9E Gt Ba T D1 4T
T Wi,

% v, &F (kg)
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2.4 YRGS T Gk e (Identify hydraulic ram and plunger) & .
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2.4.) TRGERS T Iy (Working Principle of Hydrauli.c ram) ¢

fAram fova Wa LRgR™ WTe e (Diagramatic View) (TR TCATE | @4TTH A T h, S5t “1fFm
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T 31 x3
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- Qb
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R.9.3 TREF camr IR (Working Principle of a hydraulic press) s
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P
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., p:% ................ (2)
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#a 3 ot 835
AT e | G YRR AR TR TP 40 om @ SR 1 : 10 i 600kg S SIEWH FIS 0.5
kg T AT TS T | S AT T TS ! . [FrafRI-o]

Yo crem s,

WO A D = 40 cm g’
E

TR R A =5 (40) 2 om’
R
W = 600 kg, P = 0.5 kg. ! i =10

mmmd:’;.-.a:% d® cm?®

A &,
P W 7
a -~ AXL
Wa ¢
P="a*T
600 x 3 o x 1
T O 10
3(40)2x10
600 d’
A, 05=T507 < 10
0.5 x(40)° x 10
A, o= 600
[N, £=13.33

. d=3.65cm(Ans.)

BARE-2.8 | IV WEHPT AT SO TR @ W MY TLET 20 cm @ 2m | I TR
50,000 kg GO BIITE T AR TAT TS T 4T TS T [ArifRTET-2 000 (#fF))

=

[T A D = 2m = 200 cm
ogeIa A d=20¢m,
A= (200) 2 cm®
W = 50,000 kg
a:%(2)zcm2

P=7
s ',

otz 43 79 P =%

50,000 xg )

2 (200)?

= 500 kg (Ans.)
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2 @cﬁemm,

AMERAH D =10 ¢

NPT d=1.5¢cm

P =80kg
W=7
P W
m'ﬁﬁ,g =a
PA TR e
W='a—- ’
80 x 5 (102 A=% (10)%cm?
Z(157 NG CFF, a = 5 (1.5) 2 cm?
= 3555.56 kg {Ans) . '
(R BEHER Bt = h  P=B0kg
AHTT IS = WTHT FE L=20c¢m=0.2m
PLN = Wh N=350
= B0 x 0.2 x 350 W = 3555.56kg
h_80x0.2x350 :
= 355556
= 1.57rn (Ans) :
AR AR w0 qorE Wi
_M _ s t=5min
=75t
_3555.56 x 1.57 =5%x60
T 75%x300
=0.25 h.p (Ans) " =300 sec
W-q.mmmwmmwmmmwwmtﬂ1%«%«%
AT FS W A IS Q| T R »a)
b crom e,

IR YR = D cm
@R AT =d em

“FEFFR D = 10d 951 W = 1ton = 1000 kg
ANgAP =7

R e, P =W xg:

2
= 1000 Xﬁg?
=10 kg (Ans)
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Q51 $Fel P = oh

uvnﬁw%ww—iz—m

[ #Hrew, ¢ TR BITed e P = oHS

Q APfTaTe i ovaEE = 2-(CG + 24%) x T = AR x Tl
um-fcwmmﬂm:“’—g—xvn-fwmcm%m |

0 =P TG 1A P =5~

..swr-'acaﬁa‘mﬂ mecww
A wF €8 w = igm/em® ( CGSW%)

@ = 0.001kg/em® (C.G.S &%)
® = 1000kg/m® (M.K.S 7&fe)
o = 9.81kN/m® (S *1&f%)
w.= 62.51b/t® (F.P.S 7&E)
quuﬂ&ﬁmﬁﬂﬁhoammm#ﬁwmﬁ#ﬁt
) oo ez
0 =0.80 kg/em”
o = 0.001 kgh’:m3

H="
s &,
p=woH
“if wea Tl H =%
080
™ 0.001
=800cm
=8 m (Ans.)

89

[areIf*ITat-0 A (AfA)]

Ty | wﬁammwﬁc&mmmvmﬁﬁmrmm1 01 kg/em' |

@ AT ST Rl 51, p
= 1.01 x 2 = 2.02 kg/om’
; o =0.001 kgicm®

p =oH
A H =L |
(4
_2.02
—0.001
= 2020 cm

=20.20 m (Ans.}

[amﬁim »9, 28]



88 TR
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prowrl) seifes o, 5 = 0.75
' ‘Tshl_‘b‘l,h-ﬁlm

p = oH, @AF, w = S WA euq
TAED i3 Ee+
4° (g ST A1 " Wiz o

A,  TACER W GGH = Wc@ﬂ"x"fﬁﬁ‘ﬂl"ﬂ%ﬁ'
A, w=0.75x 1000 =750 I-(g/m

p:mH=750x4 3000 kga’m

= 3000 x 10 = 0.30 kg/cm {Ans.)
@m'ﬂa,.:.oammm7scmmwMM|Wmﬂnﬁwﬁﬁmwwcm

¥, TAT W3 GG =

meuﬁmwﬁwmwsr , [F=ife-30]
e, wfbmr«rﬁ?rcwwmcm mwmm:&mﬂﬁwmmkgcm GITT ST

T : ‘ _ [rfTal-20 3 0]

?’;cmww = 76 % 13.6 = 1033 cm i &g

=10.33 m =¥ %€ (Ans)
(0 p =wH = 10% x 10.33 kg/m?
_103x10.33
104
= 1.033 kg/om- (Ans)

Tar@d-2.00 | =B 2m x 2m mmsmuwmzmmmmwwﬁwﬁ

SRET  TATCH BTeed SFet kglem: 9 Figeid 39 | ' RIeIfFEEA-on)-

Pl st oo s

H=2m=200cm_
= 0.00l kg/lem®
S$=136 .
mmmﬁz@@m p, =wHS
—0001)(200:-(136
g . _2?2kgfcm .
vrﬂﬁacwa 2H = 3m =300 cm
' BTE"I?I@ET!JT P, = wHS
..0001>c300x1
_ ~030kg/cm
Wmﬁa@@@x p=p,+p,

=272+ 0.3 =3.02 kg/em' (Ans.)
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TAEET-2.5% | 93BG 6m x 4m x 3m T+ R¥E senue wnfire of¥ s R ST sreR S @

AMTAT UG BTot (T I | [Arfical-on, 5, Ro3(R)]

Pl ot e, wEndTR B!, H = 3m . '

' Ao QIS cwawH = 2 (00 + &8) x Bwe
=2(644)x3

=60m . 3
. GEIHT STAR BgSl, P = oM

= 1000 x 3 , _ . :
= 3000 kg/m {Ans) . X
-, APTAT S Bt —‘”H x #TRTATH B (eeaTeeey '

' 1000><3 <60 _ —__,l/
2 ’ -*—— 6m

= 90,000 kg (Ans.) Bz | |
Gwmnmanmﬁmﬂﬁncmmﬁmm@@mﬁmqwn [Arfl-ov]

@W‘ma@s $=13.6
: H 76 cm

w=0.001 kg;‘cm
WA S, FoE BgS, p = 0HS

-'0001><76><136 _
=1.033 kgfcm (Ans) o
TIAE-2,58 IWWWWSan!m x3m |w:-rm€13wﬁfnwn [arit-2000(+1f3)]

-

2

[

= oH e
P oo x5 & = 1000 kg/m®
- = 5000 kg/m®

WQ:mwﬂMzm mmww@ﬂwvnﬁmmﬁﬂmmwmakgmm o,
TR i A St T @ . - [rrfra-oa ()]

P crom wicg, o = 3kgicm’
TR SES H, = 2m

=200¢cm
#MifW SteSt H, = ? P

AR (R,
w1 Sl p, = oH4 S,

=0.001 x200x 13.6 =2.72 kg/lom'
wﬁammﬁaé’@mpz = 0H,8; = 0.001 x H, x 1

=0.001H, kgfcm _
wmmﬁmt?awo D, + P,

= 3=2.72+ 0.001H,

Hy=

1, = 2m

a, 0.001H, =3 -2.72 -

H,= W = 280 cm = 2.8m (Ans.)



BRI, % | 5m x 2 x 3m TR G AT N 2 Qe By T2 - FareiPrcaI-oy]
(i) SHTTT BT BT (i) SETTT NG B9l (i) Sirefore g B (jv) oo oHi s1et
’gg qﬁ%

procd)

St s, (RO SR,
() oo BT St | o = 1000 kg/m”
p = mH H=3m °
=1000 x 3
=3000kg/ M’ (Ans.)
{ii) ST AT B = 9FD BIs X CFTEE
' =pxA | TR CFITEA, =5x2
= 3000 x 10 ’ -10m
—3x10" kg (Ans.) '
(nl)"ﬂfﬁt'mﬂvib‘l’iP "’H
1000><3
2
= 1500 kg/m? (Ans)
(w)"rT'fﬁT'I's‘lcmi‘b‘lﬂPs = *TEBIA X (AT
=P, x Az AT Caree
= 1500 x 42 A,=2(5+2)x3
= 63000 kg (Ans.) =42m°
@wm-rqn:smxamxsmmﬂﬂlmmﬂnﬁﬁmﬂwmmem
cm'cmﬁﬁwu [amﬁrm-oa(ﬂﬁ)l
I |
' wwmw%waH=5m
AFOTT TG CoTEE = 2 (4G + 2F) x Tt |
=2(6+4)x5=100m?
- ST BIR SIS p = M : o =1000 kg/m®

= 1000 x 5 R
= 5000 kg/m (Ans.}

o s—C
fims avo
. ATAfTATS S B ———xﬂ‘r'ﬂ‘cmmﬁmm
5000 %100

= 250000 kg (Ans.)



SR B 89

BRIGEE-2.50 | GF® A 1m S oFF T SR B 1R wive ) 1% et e st Siget afd
ARG 1.76 kg O A7 oo 792 ‘ [aifiat- oa(»f)]

Bl e v,

ARTAR B, H, = 1m
=100cm
o= 0.001 kg/cm®
“fifm B, H, = 7
« BR BFW p = 1.76 kg/ om”
’rTﬁTHC‘FEﬂp2=UJh252=.OO1 ¥ hy x 1
=0.001h,
ARTAR O, p, = wrhySy
=,001 x 100 x 13.6
= 1.36 kgfiem®
wﬁﬂﬁﬂ?m@@ﬂp=m+p2
i, 1.76 = 1.36 + 0.001h,
q, 0.001h,=1.76-1.36
A, 0.001H, =04
04
h2 = 3.001
=400 cm
" h, = 4m (Ans.)
tmm -3.08 | 2t Biftrs R 250mm’@ﬂ5@n 150 cm 1 7% PSR 0.87 w3 08 i wewm - off
QTF TTT U SN (D TS T ATA? [Ariféear-so (41f)]

DLy (EU! SR,

T = 250 mm = 25 cm

[RT] xhlkhm

o 2 2,58

Il

TSt h = 150 cm TAR (TR =A=% x (25)2
S =0.87 ' — 490.87 cm®
BT SRSt p = whs

= 0.001 x 150 % 0.87
=0.1305 kglem® ‘

Y G B = bt Biget x cwaw

p = 0.1305 x 480,87
= 64.06 kg (Ans.)



=2
)

8y FER G
Trad-: .0 | BT o awfife Tl A G B AT vt AT 991 (SR I8 o 0.87 Ok ARTH
LA SY 13.6 | [T ]
k3 g e EE— EZ |
% T oF —)
= . Im
= 4.5m
F
7.5m i o e
........... O R LT —— Im
A
.74
oRH
v
P I O LT T 3m
B
7.4
oz s aow
A fee,
(ST & 51, P, = SwH = 0.87 x 1000 x 3
= 2610 kg/m’ |
fed = 54, P, = SewH l H=45-3
=1x1000x1.5 l =1.5m
=1500kgim* | |
~ AR B 5, P, =P, +Pw 1
. = 2610 + 1500
= 4110 kg/m® (Ans)
B s,
CSTER S B, P, = 2610 kg/m®
iR &1 51, P, = SwH
=1x1000x 3
= 3000 kg/m
AT S 5, P, = SoH H=75-6
=13.6 x 1000 x 1.5 -=15m

= 20400 kg/m®

.. BT @ 51, Py =P + P, + P,
= 2610 + 3000 + 20400
= 26010 kg/im? (Ans.)

BAIEAA-R.%5 | 15m B 2 6m VI o A ANATT 4 T | AR AT (ST G Sl Bt

@R ({5 Bo et 31 |
RSS! P = whs

=1000 x 15 x 1
= 15000 kg/m®

[QRef*at-3008)



A7 T ' 8%
B FAP =PA ©OA =ﬂx94i
= 15,000 x 28.275 62
= 424125 kg =Xy
=28.275 m*
h =15m
S =1

W = 1,000 kg/m®
W—Qiil@ﬁ%ﬁﬁ@amwmﬁﬁmw@amﬁWWWWWWr

[=retfiT=t-04]
CEC BT BFS = 00§, + WS,
=1,000x3x 1+ 1,000%2 x 13.6
= 30,200 kg/m? (Ans.)
'y
3im
A
-
2m
h 4
fom g 259
%ﬁmﬁimlaﬁﬁmmmemmmWBﬂL‘Tﬂlﬁ‘fﬂﬁiﬁ‘i@w%?s}(g
T A TS (@S BHT WA [rfa-oq)
o) |
WA S, (a7l SR,
p_w TR G D =8
a~ A glgTE@ T d =1
@, B= TR P =93.75kg
oS i @ W=7
W .
T D
2
A, P =_‘!_de
2
' 2
m,w=93751x8
- W = 6,000 kg. (Ans.)

BrrEad-2.28 | 200cm x 90cm x40cmmm075wmﬁwwmmtwﬂﬁﬂw

9B BT T S g T ‘ [amstfal-0a]
g G =LBH x ax% : MGH SR,
=200 x 90 x 40 x 0.001 x 0.75 L =200cm
= 5d40kg B =80cm
m‘mewumﬁ—.mwﬁam:zowgoxmx.om=720kg g = 40cm
) =0.75

mmw S SIS TR = 720 — 540
= 180 kg-4% @M% (Ans.)

s L



¢o EIEBQTE |
TAIE-2 2¢ | GF IR TR W S5cm x 10 cm x 30 cm €% €5 200 gmn | IA R e IS

- meﬁm @bt “NfATS BT T2 __ [Arfar-Ro0t, o]
=0 JHA G o wASTHS Nfor ovm (RET SITE,
= =5%10 %30 x 1 F1eHa e 6o = 200gm
=1500 gm o = 1gm/cm?®

. Sed fATe wicale = 1500 — 200 = 1300 gm 6T T AT T3 | (Ans)

@w-nmawﬁwmmﬁmm%mmﬁmmﬁmmm@amagmm
LT | SR AR IR St T 1wl

b

AT (T, CROT TR,
SRR SiFS py = wHs, : _ p =5 kg/mc®
= 0.001 x 400 x 13.6 Hy =4 m = 400 cm (*l9w)
= 5.44 kgjem® ' Hy = 7 (#1157)
AR O p, = wHS:
=0.001 x Hp x 1
=0.001 H, kg/em®

. SEIRCR SR S p=py + Po
=5=544 + 0.001H,
<], 0.001H; =5.44 -5

9, 0.001H, = 0.44

He =507
=440 cm
= 4.40m (Ans)
Brizad-3,29 | 9% VRRBET M3 67 i +ARA v “ent o | ammﬁwﬁm@mkg/cm
I G I | AR TS oG 13.6 | [ArTaEl-so]

b

(%) 67cm 197 W8= 67 x 13.6 = 911.2cm of water
=9.112 m of water (Ans.)

(A P=oh = 1,000 x9.112
' = 9112 kg/m®
=0.9112 kg/cm® (Ans.) . -
AR, | 9FE 2m x 2m SR BEl 5m | SMTITE TS 2m S A ARM g A e o
IFT TR ST SISl kg/om®-9 TRpee 33 [ArFfETaT-0 ]

prc) |
WA S, P = 08410, + wszh, CTB S STl = 5 m

=1,000% 13.6x2 + 1,000 1 x 3 ARCAT A hy =2 m

= 30200 kg/m* " s, i 1SSt h = 5-2=3m

=3.02 kg/cm® (Ans.)



et o N &>
TAEa-2,.33 | 3m x 3m <0 *iER 3m T8R! o oM a¥ NG 2m AR T AR G T

v DS 51 (SO WITHNT erg = .8 | : [amﬁfm—aoso]E
:

) e

P = as¢hy + &8zh;
=1,000x13.6 + 1,000 x .9 x i
= 28100 kg/m®
= 2.81 kg/cm® (Ans.)

Im

A s as
TAEEd-2,90 | 200cm x 100cm x Scm WRRTT G 0.70 WTHWT SITGR FIT IR 91 I oo

wrotom T e TR T [arferar-s s}
) e s, |
b 68 = L x B x H X .8
=200 x 100 x 5 % 0.001 x 0.70
=70 kg.
THIR W =" =200 x 90 x5%.001 =90 kg - R 39 = SoiEs 1w o)
. IS [AR ©org wwe = 90 - 70 ‘
=20k§-tﬂ Af eI TS WR | .
TaraE-.0) | vl WEEPE cTR W T 60cm FrEGW 1 3 8 T 1@ 1000kg T BRIV IS

0.6kg I ATV FCS TR | TR ZEH TN F52 [ 58]
e, 2 30 v,
e PAL D =60cm .. A=} x60%=2827.43 cm’
W ox ¢ d =2
m’a=0.6x1%%%7::3x8 % _ %
=13.57 W = 1000kg
L 3T : P =0.6kg
i
-~ d=4.16¢cm (Ans.)




@R LLUICE |

THAT-2, 0% ) mmixsﬁw TR TR

T 50 R, Fretas 12 10 1 7 1000 kg TS BTG TS

1 kg T 4T TS TN | 1 AATAG [ TS [Frifeiat-s])
s, B <2 1 crem g .
. . P =1kg
=L W = 1000kg
' W 1 1 .
= o - 1x (50 x 10 L =70
1000 D =50cm
~ d=5cm (Ans.) d =2

BHIEd-2.09 | m'mmmwmm

TS TR TS T AT IS TP POTER 1 § 10 1

by

T 60cm € 6em LW 50,000 kg &=
' ' [RrfeTat-so(+1fd))]

LEW 1 i T,
Wwﬁ,a=A XT
. D =60cm
=~ o nl g oo
' W =50,000kg
poWxdxt P oo
=PETD L. 1 -“_'1
_ p 50.000 x 6 x 1 L =75
(60 x 10
». P = 50kg (Ans.)

@m«r.;,oa:aaﬁmiaﬁﬁcﬁmmemwwmcmemcmmzocm%

1> 25 RS 3500kg wawe 3.5m Swer Sramm

T | AR W 8 N AR T S

TP R =) [REfET-e, So(sif))
R i, apz:%vz S R,
: D =40cm
:,p=.!"_;,9_ d =10cm
3500 x (10)? = 25% 60
>P= (4’5) = 1500s
: W =3500kg
= P = 218.75kg (Ans. :
= 8.75kg ( ns_) h =3.5m
' P =7
P =7
i e,
wh
ATIEWT W p =25
=3,500x3.5
75 x 1500

=0.108hp (Ans.}



!!

28T BIe
Barid-2 . 0¢ | s foon A o v 2kg}cm2mmwﬁﬂcﬁﬁmﬁws
2.5kg/em?. SB = aﬂm@mm@amﬂﬁwﬁﬁwn

)

T WIS T = T WS BI%

- =2,000+3x1.6+hx13.6=hx.8+2500

— (13.6 - .8)h = 2500 - 2000 — 4.8
= h =38.68 cm Ans.

?

I
@
[|

h‘in .om
W—mwlmﬁlﬁfﬂﬂr&mmﬁ TR, e 5% 0.50 @Wﬁﬁ“mmmwm

P

i e,

 P=oHS
=0.001 x 76 x 13.6
= 1.0336 kjom®
I 519 = SGHEAF 519 4 (T 1

=1.0337 + 0.5 = 1.5336 k;z'cm2 ik

[ifeEt-on)

H=76¢cm

(TS 514 = 0.5 kg/cm?
= 0.5 kglem?®

o = 0.01 kjfem®

THIGRL-2, 049 | I I TGRS @ICR ZoT PSS 1:10 W R SNEIER Y TN 33em 9T

_2,000x5% x1
=T (B3I X 10

.~ P=4.6kg (Ans.)

5cmm|mﬂﬁmmmsswmmmmwzooo kg G Braiv T TR WA

[arsifizzt-20d >(°1ﬁ)]

et i,
D=33cm
d=5cm

w = 2000 kg

==
]
al-

= 1.6 WiE | B A0 519
[«i=if¥s-oe]

N Ll



@8

TR 00 | A3 QRGP TR WIN ¢ AWICR TP WIS 10 (LA, @ 1.5 GLR. | ot g
T SRR 50 FE T T e | R g oot T [armfiTat-ss, 16> 8(5f)]

sl wWitE,
TR AR D =10 cm
NIBE WA d=1.5¢cm

=1.13 kg (Ans.)} A =% (10§ = 78.5cm®

a=7 (15 =1.77 om®

w =50 kg
- _ p=? : :
TiEe-2.05 | I RGP HTR TIOW AEER T TG 40 cm G 5 cm | TR B 2000 kg
™ BT T mﬁmmmmmmrmm1 10t _ [ fT-53)
i i, \ (T W,
pg_w 1 ' - D=40¢cm
a- AL d=5cm
_Wax1t : w = 2000 kg
T AxL _ 14
_‘wxd2x1 L7110
T D'xL p=7?
2000 x (5)% x 1
T 40y x10 -
= 3.125 kg (Ans.)

BAEt-.80 | I TGS (TR WIEE TH 15 cm G LR G 2.5 cm | 1 eI e A
100 kg T, O T H AR wur Birx e HamT GHRE 30 cm T R TGT 300 T QRN

2R B oy . [arfeRt-nq)
) » e o, |
' mﬁﬁ’5=% g T A D = 15cm
AN A d = 2.5 em
w =% _ P =100 kg
_ 100 x 176.625 | smm crmmm, A= T (15)% om?
SRR ¥-T) ]
= 359725 kg (Ans.) - | =176.626 cm
W, . | NG CFTA, a = 5 (2.5)° = 4.91 om?
WA IR, @ S@EA B = T TR,
METR TE = AT IS P =100kg
PLN = wh L=30¢cm=0.3m
=100 x 0.3 x 300 = 3597.25xh N =300
h = 2.50 m (Ans) | W = 3597.25 kg




SRR B

&t

TAREE-2.85 | 9% WIERE AR WA @R ANGEE A TAEE 20 em GR 5 cm JLGET ©TH

AR TR HRFTS 1500 kg 11 BTaRR 3900 et o T@ 0 ST TS 2017

[Fr=ifetat-ve ]

S

SR e, (ST IR,
p_w AR A = 20 cm 2
a—A AGTET 9 = 5 cm
wXxXd —
P="2a w = 1600 kg
= 93.75 kg (Ans) A=y x(20)°
= 314 em?
a=z x (8)
: = 19.625 cm®
TARE-R,83 | 93l TR TR O T 2m B R B TS [RITal-n8]
SR I, (ST IR,
p=wH H=2m
=1000 x 2 = 1000 kg/m®
= 2000 kg/m* (&&%) pmo
w-qsmamw@wﬁﬁ%wﬁmﬁﬁmmﬁawmﬁnwwmmw
I AR A 989 0.001 kg/em® | [arfeTa-se]
i e, AR TS, h =0
R TFSE BILsT Ciget © AGEd T, h = 3m
p =hw =300 cm
=.001 x0 w = 0.001 kg/em®
=0 :
ANCAT ST 5o Sigt
p=wh
= 0.001 x 360
= 0.3 kg/iem? (&&w)
qusu4mmmammﬁﬂ!uﬁmmﬁﬁm|ﬂmwwm@@wam
G B TS [ArEiTal-ny)
IR Siget p = wh TR d = 4m
=1000 % 3 ®%S! h = 3m
= 3000 kag/m® w = 1000 kg/m®

(15 B = BITHE BIgSl X cwae

—3000)-( x o

= 3000 xz x (4)
= 37680 kg (T&%) _



o TXEE
W‘TQS&IWWWBDSkmMWW@ﬁHﬁﬁWRW@%WW?Q@

I‘ghn SRR Frrﬁa GET 1048 kg. {wﬁrﬁrm-w}

ST ST,
@wm@@mpwn _ _ w=1048kgjﬁs
= 1048 x 8050 h=8.05km
= 8436400 kg/m? = 8050 m.
8436400

_(‘ITO)T- kg/cm?

= 843.64 kg/cm &) S
TAITAT-2.86 | T AT AT B T oA 175 kg IR SR WG 3m IR &Y 2m TS

e o1 S Fet (Rt ]
mmﬁ,mw@am,,;,::g (FEHT g,
p=175kg
___175 . . ,
~ 6% (100)° A=(@x2)=6m
) 2 2
= 0.0029 kg/em’ (Ans) = 6 x (100)° cm

BAiRA-2.89 | @7 4m x 3m x 2.5m R MRS <tz Ty BReRy et =k am AT B 51

T LAY _ ~ [A=Ff* iz o)
T I,
(i) *fiea fiffq e = 2.5m
=1000x2.5
= 2500 kg/m? (&%)

(if) “TfTTTeR TG B1e = 20 2

_1000x2.5
= 2

= 1250 kg/m?

< Am TR GG 5191 = 2 x TG 617 X dm <TH1 copaeee
=2 x 1250 x (4 X 2.5)
= 25000 kg (%)



2R Bist @A
TAtzgd-2,8b | 10m THT @R 15m Tt RS =gz mﬁﬁaﬁmﬁmvmﬁﬁﬂwu
> t DI AT It B .
2 1 PIFTSTERR oI ey v 1 St S | [amﬁrw-a\s]q
(i) ST TR S, %
p=wH '
=100 x 15

= 15000 kg/m? (%)
(if) Fferstcam srvda 4t seere @3@1 9

wH

I

IT ©

i n

2
1000 x 0/2
0

wH
f5a s 230

p=0(%99)
_meﬂ\?aw

_wH+o
-2

W%

1000 x 15
=T 2
_ 15000
=72
= 7500 kg/m®
= 0.75 kg/em?
waaatsmxsﬁmxzsﬁmmmwﬁwmﬁﬁww“mm@@w
R APTATT (G BT T ‘ [arifiar-2003]

B

I A, Ml TR,
D) WW‘W@E‘I ' TRTINITRS SHST
p=oH ~H=25m
=1000 x 2.5 o = 1000 kg/m®
= 2500 ka/m® (BaR)
(||) AR °rr-fcwc-1 TG B,
. oH
Pr=5"
_ 1000 x 2.5
=2

= 1250 kg/m®
-1 AP0 GG BI = G B9 X APeTeR cmaree
" Ps=1250x 40 AT (IR, =2 x (5 + 3) x 2.5
= 50000 kg. (%a7) =40 m?

-



b " BEVC I
_ %mmqeouwﬁmwmmmﬁmmmxzsmuwmmmzmmﬁw
akd [Tt q]

pr)

2 (i) T BIsR SE,

p=wH
=1000 x 2
= 2000 kg/m?
AT GG b1 = IR SIS X (R
= 2000 x (4 x 3)
= 24000 kg

=24 ton (3FR)
(i) AT o1 Y "’2H

1000 x2
=72

= 1000 kg/m?

TR (B B19% = TG 19 x AT oAy
=1000x 2 x (4 + 3} x 2

= 28000 kg (TaE)

" WWH*IW?WWW?TW?

aTl SITg, |
AR 8% H = 2m
o = 1000 kg/m®

APFOTTIR CFR = 2 x (4 + 3) x 2

Il

L3

TATRAe-2.¢3 | G RISE WG 10m, @Y 5m O @7 N A Bt 3m, B SRR T @i

133 ga ¢ “rforer b wivea wAfi ey @

e

(i) T onfer o™, W = LBH x o

=10x5x3 x 1000
= 150000 kg

=150 Ton (%@7)

{it) Srrrer oG 517 = "“H

_1000x3
=3
= 1500 kg/m®

. ATFITR CTHB BT = oG B9 X (AR
= 1500 x 90

= 135000 kg
=135 Ton (B=)

[Ff-5)]

HEUT T,
W = 1000 kg/m’
L=10m
B=5m
H=3m

mmw
=2x({10+5)x3
=90 m*®



eﬂrrﬁhmvr ' &>
W-wmwﬁm15ﬁmmmmmmossmmmmmwﬁmw-

BT $1Ft 2.5kg/em? TX, T T Ty TaTvR et g 3 | [AfTar-3004]
o i, - . ST WY, =
P = wh;S; + mh,s, ® = 0.001 kg/m®
25=0.001x1.5x 100 x 13.6 + 0.001 x h, x 0,85 hy = 1.5 m (Height of Hg)
0.00085 h, = 2.5 - 2.04 , s; =136
0.00085h, =0.46 | 'hz =2 (Height of Hg)
h; = 541.18 cm ' 5,=0.85
=5.41m (B&) .
BR3¢0 | GRS AR SVOTT b T s 175 kg R ST 29 3 I 4Y 2m T
G ST BT St s _ _ - [rtfErar-ne)
175 : P =175 kg
Bitaa GET, =Pldz0—ry
P 6 x (100) A=(3x2)=6m?

= 0.0029 kg/cm? (Ans)

E=% WIGR Y™ D = 12 om
a
- ANWER AP d = 1.75 cm
w=EA
“a . P=82kg
82 % 113.04 W=2
T 240 WO CFTe,
= 3862.2 kg (Ans.) ' '
AR ARTIT O Araer Sy, n _—
' A=7x(12)°cm
_wh
T 75t _ - =11304cm®
3862.2 x h L] 2 2
= 2¥0ce Xh a=7x{1.75
75 x 300 | 4 x{1.75)" cm
=0.172h H.P (Ans.} s : =2.40 cm’
' ’ 5 t=5min
=5x 60

= 300 sec



40 EAL NG K- |
F SRR
> L sen Sige Fir
e, vreer S 2o & @ [ArefEa-200k, 93, 33, (M)

Ay

-a

g8

i

Y|

11

LA

awmarm@ﬂmwamwmm| A p (G W g3 T LW | 97 TS

cfE .

“siyereeTeE” Tt STee 3 ' [arsifra-2008, ob, o», 33

YA, ATACRR TafS e | [FRPTE-200y, 04, $3(F), 33, 18]

DEwaT) -t = g ot a1 QWA A (IR ST St Biet i T R B1 Wil ca

wa® 4l 4w s W fr SRS waTTeie wefETe T g% oR T IWAW Anida ALY AR A

veica foFm a3 |

g oot Ay [wrmferra- q008, oB)

PEwa) o cu SR Gk @ GECTH FAAE 451 G- B GAM WA | ST & HIAAE I
ﬂmammwmwmﬁﬁ 7 T S YR I | HYH *FE YRS AG 51 =

1.033 kg/om' . ‘
(ETR (KT S F /R [AfHTat-200, d9}
ot o s Ar [arifetral-20 v o(#1f7)]

Wﬂmﬁwmmﬁﬁm@ﬂwﬁﬂmmmﬂ@m@@ﬁmw
FIeES T Al (@S (G A | ATF H R AT T4 T

. (@ @S H =£’;
ote 519 7 : : [TREfeEar-200Y, D], Sx(AfA)]
W, T B17 TTE  IF e [arPrR1-203), e (=)

B1of AfTel BAR THCD (AR (10 G (SR (79 L &1g fbe (Reading) F 51t (1@ A |
MAfERSIR, (5@ 519 = W 51U 514 |

7T el [ PSS (et e [ [ArIfAL-2008, o, oY,
w1, R 510 S F/ RN [arasifetrai-aas ol
w1, o B Ay ' refEtacou(tfa))
DEwal) oo 2rga 5191 PR S Sp—————

miafeaena, :

3 BI%1 == (1% 51 + AYRGAT 519
oFY 51 = PG BI% — SIFTA 519

oo iy

mmwﬁmwﬁmwﬁemﬂmmﬁﬁmmwﬁMﬂmm
BI7 A
Bieer Sgwt i @Al T |

pEsa) waen opfotioas TR B e At &8 |



. 3|

mﬁaﬁﬂ ' by
PR o s Rafs e ]

- Yo e s st Fo o o ¢

dot

34

bRy

bR

°B

b o

3|

S 1 T B wfaf weefes o) ql

X 1 B SIS s g |
© 1 BIT I FATY S0 A ARSI frw I |

T CH TfEE 7R A [T 1-2009, 08, ou, ob, Yo, 3]
i, TGP (TR XM TR B, o [AIfaTal-20 58]
e, AP e s AR e & 3w FTf-2008 (o), 09, S0 (<ffi))
e, RGPS TR i e gt (AT -2 00y

-mﬁmmﬁm%ﬂﬁ@ewammmmmw—wwﬁmmﬂa
T S 4 |
mﬁw&wﬁm_%ﬁﬁ:;w-

W

p

MR O et Ry .

pEwd) somre s Swom Sham w1 oo b Bt diers TsaR SSEN T 70 OE
mwmﬂmmlm%@mﬁmmm aammmmwm‘c‘wuﬁmw\:ﬁ
HIWTER G G (L) 2 SRUFA GAT 7R (N) T

TR e He
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3 A = TR AT CFaT= m?
a = 08R3 v m?
§ = ITS (ST TN oy
mm = Beu fB%ra s S Ada AR o |
h = mm FtRe o 7T TEEe st Loy TSl m
sh = mm RIS 9% TTs TS fg #1f7 e m
A w3, mmﬁwﬁrﬁwﬁﬁwmmwﬁrmxﬁmmﬁaml nﬂWﬁﬁﬁ@WW

mWycm%mnnmcmlmemﬁm“ fTs AT | T wTeTS A
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.-.nnaa@ﬁammvsmmzmy-y% =h+y(1-2)



LALA B MR S 9¢
nn&ﬁ@‘ﬁwmﬁwm=sh+y+y%-—~'sh+y(1+%)

P nn T2 oA T 3% BEre Ten Imm ve wWw
. AW AW B = TIF 78R 517

sh+y(1+%) =s[h+y{} -% )]+ x

shey(1eh) =shesy(1-7)+x
a &
y (1 +K) =_sy(1—“£)+x

a ' a
sy(1—x P+ X =y(1+x)

Lelalb Wl Bllclhe Lilq Blklbhm

;| a
Cx=y(1+x )y-sy(1-%)

x=y{(1 +% )—3(1-% o
X = STATFe Afefaw sz wfemr fug (g Swen)

O =IFRI™ ot (Mechanical gauge) $ @3ER =& T 517 MR & ANETS @ TR IR I T,
TIE (NEAIE (578 A | (0 H HHA (TWTR N AR} T GNR IR ARG AT S WA, B
FE YA ST AR T TLA 4T | )

O (3) T BB @I ¢ (Burdon tube pressure gauge) 2 ATSIPR 51 XCS ¥ I @M 517 €61 facu
W TR | BergerET wgvRn @3 911 B frn o it | I Bl arss % a1 are 6%t wsfe
TP SINTY WIS AF | TBRA 93 &1 bY@ eRT A AL (I ol | 19 9% 2418 fora emf<ie s
=1y Feas 391 93 &6 A e IR Ay Fes mue wibe 7w ) e e 51 ot o3l
F0! YT AT | FOM @6 ANeT CRER T O AW AACS SR, AR 517 I8A BER g TS
e TR (BT TR ( T CTAA ¢ TR W IS i SR $or e v e = |

i R
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(}) CHIFT @R 18 (Diapharam Pressure gauge) _s_mﬁfiﬁﬂ B4 S % @S 5o AfFed
aﬁwu,mwmwmmmww *#fo® | @3 W @ CEm S T i

"’"I mwaﬁﬁmmm{vmwm%ﬁmamaasﬁﬁﬁmmwmmwm
- WWaﬁﬁmﬁﬁamwvmnamm@ammm@ww.ﬁ%mwﬁ?ﬁaw
' 5 ’ T ﬁgmwﬁm(mwﬁmm)mnwﬁﬁmmmﬁ%m@ﬂﬁﬁmz

%} m}‘%mmmﬂﬁmﬁrﬂml | —— '
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% |
]

foa 2 .50 :
¥ TEG ¢ O (Dead weight pres’surt; gauge) 3 STESII 5191 AR & o) 2SR (Teemm S
ﬁ?ﬁmwﬂmazrmn%cmmvﬁiwlmmwﬁﬁﬁ oS 5w ¢ ot Biftrer
ﬁm%ﬂ‘zwsmw@amﬂmmwmﬁﬁfswﬁmﬁﬂﬁmaww@ammmmml a1t
“TIReA A1 Bt R e AT cRm w7 '

P (51%1) (Pressure kg(cm?)
PPrBt eom (%) (weight on the piston in kg) _
i ~ TR gue () (cross sectional area of AC Piston.in cm?)
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miﬁammmavwnﬂw S 99
WWW(SoIved Problems) 3 \
“BRtEEY-9. | MY G i m’&m@ﬁﬁmmw@mmﬁmwmﬁmmw TSR
sty 22 R | COTR oS WRFY 0.85 T TF 1R s itz ~indam ey o [FfHTEt-300)]
@ (TR s 88 5, = 0.85
AT g B2, 5, = 13.6 E
AT TSR A4, h = 22 em rr
Sesta =i, - -z
Pa—Pg=h (s —81) : f
=22 (13.6 - 0.85) 1
= 280.50 cm of water ':-':

- P = wh = 0.00% x 280.50 = 0.2805 kg/cm® (Ans.)
%mm-mqnﬁwwmmmﬁﬁmmﬁﬁmmmmwmmmﬁm
T 100 G | 771 757 wwm mnda s sder R ) [F=fERl-R000]
P o |
BIPR N4, P = wh
QYT -
w = #f ST g |
h = At~ wrga Tl
~p=wh= 0001x100-1kg/cm (Ans)
tamm.mﬁmﬁrwmwmﬁm,wﬁmﬁwmﬁamwmmamﬁm
T 2D TR (P | G AR R 0.80 T, WL R (O SR R w1 [t xo00 (o) |
b s,
h = &AEHA CoreTa B1e =fAa B, cm
S W, I LA 51 = T ATH i
’ =>h+h1s1=h252 ..
= h=hysz — hy§,
:h:15x'13,6—1D.x0.80'[ﬁm‘ﬂtt°rf‘ﬁ-ﬁ‘ss=13.6}
= h =196 cm of water |
-, HiZ7eE oo (TR W17, p = wh

=0.001 x 196
= 0.196 kg/ cm®
@mmﬂcﬁ@cﬁmmﬁammmwmﬁﬁmmﬂ—a (39 T I ¢
h=10§§6- I—245cm of oil

AZA e (TR B, p = whs

=0.001 x0.8x 145
= 0.196 kg/cm® (Ans.)



Q¥ ' L ETRIG |
'%mzm-o.a|,wﬁmwwmﬁmo.3ww&¢mﬁﬁtmﬁﬁ5m|@wmmmm
wmﬁﬁmmﬁﬁmﬁmfﬁqmwﬁmmfuﬁmﬁrmmﬁwwmmmma
R oI a7 | y _ [R5 553)
' 5, =08
5;=13.6
h, =50 cm
hz = 25 ¢m
LEEIRCICH _
9 TS Bt = SN wes 519
= h —g)h, = hys, '
=> h = hy8s + 5:hy
=h=25x13.6 + 0.6 x50
= 380 cm of water

=0.38 kg/cm® (Ans)
[ 4835 2 5,h, @3 et Forber o @ (+) 7 | ]

W.e.aammmmmwﬁwwmﬁmmmwwﬁm@awwml
T BB Ol wem A Ry w0 o) AR TR FTRIBTAR S B IS kg/cm® T@?

I
i Ik o m

. i

* WfTeTa B, hy = 5+ 10 = 16 om
h3=?6cm |
S;=12.6
QR B!, hy = Som
CFRPRR S8 6 s, = 0.80
R W68, 5,= 5
) . (3 TACS TA AZAT AT 514 = P,
St g,
| W A0 B = T W0%F B
A, h+ hys, =hys,
A, h = h,5, - hysy
- M h=15%x5-5%0.8
=71 cm of water :
¢T& B1¥, Pg = wh = 0.001 x 71 = 0.071 kg/om®
AIANBRA 1g AT A9 519, Pa = whss; = 0.001 x 76 x 13.6
. = 1.033 kgf cm®

T 515 = OIS = INAT FIA
=0,0.71 + 1.033
= 1,104 kg/cm? (Ans.)



o3 B WIS A a»
sw-o.mﬁmAmmmns1.smamtmmmvmmo.7smﬁimwﬁm
. mmmmwokg:mzu,mwmﬂfﬂmwMﬂr&wﬁ#ﬂﬂnlwﬁrm-moq(v@)l ?
D A rtew s e o, 5016
B 3T ©27a =g @8, S5, =0.75
52f A% IO B M, Pa - P
= 13500 kg/m®
25 “HiRUota Ty HTCAR o (R (% T,

o _
hg—m:—E—Pﬁ:lfg—m— =135m

e e,

R WG F1¥ = B ALA B1¥

D hp+ hys + ssh=hg + Szhz

:>hA+(1.6x4)+{13.6xh)=h5+0.75x(2+h}
:h5+0‘75x(2+h)=hg+{1.6x4}+{13.6xh)
—hg—ha=6.4+13.8n-0.75x (2+h)
—135=6.4+13.6h-1.5-0.75h
—135=6.4+12.85h-1.5

—12.85h=—-6.4+ 15+ 135

= 12.85h=8.6

8.6
-h= 1285 - 0.669 m (Ans.)

W-o.qnmmmwmmmmﬂmmmmwM|m
ot o A4 | TR RSHBR T ¢ I | NG 12.7 em o T T AR S0ed Sefaet 7 A o

m@mmmzcmmm%‘wwmmwcm*ﬁﬁﬂl ‘ A=Y s, be, b
@mm'ﬂwmmw@aﬁmm
h,—7.62cm..
o7 B0 MEF| = h, = 12.7¢cm | a3 %3 WA,
«fF, h = 1 °nfe 519 cm | sti3rete #feR 7141 kg/lem®
I S, I TS Gif = B AIEA 519
h + hySy = heSe
h = hgS, — hys
=127x136-7.62x 1
=1685cm

P =@h=0001x1.65
= 0.165 kg/om® (&) 1



Yo LT
m-uvam@ﬂmwmmmmﬁbmmmﬁfmwwwn @F= ¢ Aem
CRPITPTR SIS 1 8 50, hy = 10 ¢m, h, = 20 com MWWmoammFﬁkglcm @ @I |

QAP ¢ TR vt e = 50

- hi=10cm, h, = 20cm, s, = 13.6
’F h = 28R 1 e Swerw
= #1879 5191 kg/em®
o @i,

a
h = s,hy; —54h, +5 (s2-8:) hy

Il Bk ko BI3ibIS

= (13.6x 20) - {0.B x 10} + ;—0 (13.6-0.8) 20
= 269.12 cm of Water
P =aH _
=0.001 x 269. 12
= 0.269 kg/em® (BR) foa s

9,50
%mmomﬁmwmwwmmmmﬁmemﬁmmmﬁwwﬁﬁm
SR O A T TR h 47 T w

c*ﬂﬁ*ﬂﬁ 0.34kg/ cm?2
A =0.34 kgicm? ' :
B = 0.15 kg/iem®
(ST TSRS h,, = 4 by
(O AT 9FF 5, = 0.8
A st b, = 1 fom
TR WA v s = 1.6 _ - 1m
h = TRER =116 | EE 1% A 93 B @3 BU®
e faew A4 | TR Ciw oy (i Wi TSieR e
T | SHITS 1.6 M2 %2 AR GIANRTIER I it
TS AN AT TS I | el B A @7 51 W |
a4

0.15kg/cm?2

2—034 kglcm —_(_034 x-':J%%x 100)=—3.4 mmmhb‘:

(OO TARTTR BT AW &I 5191 = —ha + h,s, + hs

={-34+4x08+hx1 S)mofwater
=16.h — 02m of water

0.15x 100 x 100

700 =15m

(SO TETAR BT Tl ANF ISt
hy + s +hsy =15+ (I x1)+hx1
= (h + 2.5) m. of water.

oA = ATIT BiA
TH € = 9 afw
h+25=16nr-0.2

h=45m (8&) |



LI B9 ToATR PR : U
BHEE-0.50 | @B 15m ¥E 2 WA 10 Frew <1 2R TE | T SR g A 200
AT T W | W AR MR AR AR R MIERR R T 78 R IEDER 1R S TRH S

Bwom 1T 30 cm TV O WITeR o kg/em® @ fefa ) [QrafTat-v 8, be, by, 58]
AC = 15sin20°
=513 m

A, =513 ¢cm
ha+513%x1+30x13.6-30x1=hg
. hg — ha = 891 cm of water
HHERA,
Pg — Pa={hg - ha) ©S

=891 x0.001 x 1

= 0.891 kg/cm® (Ans.)

TTEE-0.5) | I TAREE 5 28.57 AW WA T SN 0.88 W g R @3 e (T
B 30 f1 T~ R Bt &S 3 Afeers 7T 1SS 7 |

roT T,
YA 5 = 28.5” = 2,375 feet of Hg
| 713,

gt sl sl e N
T

AR 519 = 2.375 x 62.5 x 13.6 = 2018.75 Ib/it’ ,
BIITH2 S (15 579 = haws = 30 x 62,5 x 13.6 x 0.88 = 1650 Ib/it”
. (T4 BT A S BT = AR B + (TR B
= 2018.75 + 1650 = 3668.75 Ib/ft’
= 25.47 Ib/ in® {Ans)
BHIER-0.5% | ST SRR m 3k n 3 sie Ay frm =

5@ 3 ©. 50

@%@W\s1,2,3,4wﬁ$mqmmcmmnmmwmnﬁﬁﬁcm@hn
G T KT VMR

hm - (120 x 1)~y + (98 x 1) ~ (98 x 13.6) + y = hn
hm — hn = 13.548 m of water
Pm - Pn = (9.81 x 10° ) x 13.548

= 132.906 x 10° N/m? (Ans.)
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Brtzat-0.30 | mmwmmmmt@mmmmmmlwmh
A AR R oNTE =iy Bl | ‘

Free water surface

I:l
III
{4y Y
L
, 18l
1y
1 l ] laem
" . I.I
h, Ill\
1y
® 410
f 16 ¢m e l
Aom | T a; oz
i At
spogr= |6
fbae o

@ﬁm‘ﬁ\?ﬂz—zdﬁﬁfﬁaiﬁmﬂﬁmwm(h+16):cm 1 @8 W32 B T 60
CM BT (B¢ ©¢ 1.6) FEF ¥ AN I SwW @y A |
TG ToAE T w0,
h+16=60x1.6
h=96-16=80cm _
mammﬁmwﬁ@mmcmm
=80 + 40 = 120 cm 1 g,

BIe SIS, P = wh = 0.001 x 120

= 0.12 kg/cm” (Ans.) '
CAIR-0.38 | @D “ifRet WA 2RI SN St i e R U e R W=t aifie TrRsR e

W|mmmwm@mmmﬁ@uﬁwmmmmﬁamww'm-
Mmﬁwmnmm%mmﬁammmmwkﬂm* e |

B crem e,
51=1,8=13.6
W5 U %37 ey = 3
247 U P8R ), h, = 30 cm
@€ U 5% w1, h, = 20 om
FEw U B8R &1, h, = 20 em
AT BHS, h, = 20 cm



AR B MR FACFAA pe

BToR GIoAE 9w BEY 8 4938 vt BErE it e 517

=h + 5 (30) +.8, (20) x 2 '

=h + 8y (70) covrecens (i)

ﬁ?ﬁfﬁ‘m AR B = (schs) x 3

= 52 (20) (3) = 5, (60) ......... {ii)
(i) a7 (||)ICY§h+51 (70) = s (60)
3, h =5, (60) — & (70) = (13.6) (60) ~ (1} (70)
=746 cm of water (8&R)

TARAY-0. )¢ | AN 2T g3 #1215 FiSR I I ARw TIKS WITTAB T AT rem r | 2
MmmzmMW1ﬁmﬁ%30cmﬂmmﬁmmWﬁmﬂw: 3
[RifeT-v s, ve, by, »8) §,

waeosfi8]

ot § 0.2

@mm
L=15m -
AT WS (BT a = 20°
MITHIRGR 418,
h=30cm
3, MRTT W o = 13.6;
shifes wefs o 1.00
ha — ha_@ﬁﬁ?mﬂ@wﬁaml
Ry ~ Pg =72 &3 Bresia =infag |
ha~hg =h (32 - 51}
. =300 (13.6 - 1).= 3780 mm =3.78 m
A% TS 9IFR T A @R B 73 Swom Al
=15sin 20°=5.13m
- 13 93 @9® A9 = 5.13 - 3.78 = 1.35 m. of water
W2 R e M = 1.35 x 9.81 = 13.24 KN/m? (B9)
q93, hy + 5.13 + 0.30 = 0.30 x 13.6 + hg
¢ (hy—hg) =0.30 x 13.6 - (513+030) ~1.35m -

. B ABTRU B &y
(P.q -Pg) =1.35x1000
= 1350 kg/m’

=0.135 kg/om® (Ans.)

e A i e e = T
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=3
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WW&GWWﬁWWW

Peed) oo e,
hy = 50 cm
hg = 30 cm
5, =0.80
5;=13.6
T ALEA B = Tl W97 B
. ha+hisy =hys, .
= ha+50 % 0.80 = 30 x 13.6
= ha=30x13.6 - 50 x 0.80
= ha = 368 cm of water
= 3.68 m of water
ST T8 517, Pa = why = 1000 x 3.68
= 3680 kg/m?
T 511 = 1.033 kg/om” = 1.033 x 10° kg/m?
: awa"fﬁvrqﬁwmw AR 519 + “AZeox Rveq waeemm CoT1 B
=1.033 x 10* + 3680
= 14010 kg/m?
= 14010 x 9.81 N/m?
=1374381Pa [~ Pa= N!m ]

TrE-. 59 1 s o farmdt Rt b T AT

= 0.40 kgfom? .20 kg/em?

x

A B

[fETt-on]



oIER Blef W T
Praneal) e ez,

Pa = — 0.40 kgicm®
Pa = 0.20 kg/em?

0001 _2000m=2m
~oohy 4m5,-—085h2_2m S;=1
wramwrﬁ,

AT YEA 519 = ©IF &TSF 514

A, — ha+hysy + hs = hys, + hs,

= ~(-4)+4x085+hx13.6=2x1+hx1
= 44+4x085+hx136=2+h

= 4+4%0.85+136h-2— h 0

=> 540+1286h=0

= 126h—-540

I

‘

~ h=4280cm (Ans.)

BAigge-0.5 | e aradll ¢ R crent (a3« ot v g 7w
. (1.73 - 0.13) x 13.6 — (1.69 — 0.13) x 1 + (1.69 — 0.065)
X136 (1.69-0.065)x1—~172x1 =hg
he = 38.95 m of water -
Pa = hy s
= 38.95 x 1000 x 1
= 38955 kg/m®
= 38955 x 9.81 _ .
= 3_821 48.55 pa (Ans.) : . Fa(13.6)

0.065m
Ziro of scole

@ 2 @20

v

Lal_ bkl ad RilLdW b0 m‘.-.mhm-

@maer-emqw:nmﬁm mmwwvwmmﬁwmﬁumm%

ot camm | 6 s e R o 31w o A T T

By AR

Hg
fo@ s .28 @ =fer =) o o 3 ©.38 (@) =nfed =g fom



e - R
wnﬁwwmﬁmm*ﬂi,0.20x13.6+0;2x1.0-h-x1=0
s~ h=252m -
AR 7 SRy o are =11, _

(x % 13.6) + (0.20 x 13.6) + (x x 13.6) — (x x 1) - (0.20 x 1}-(252x1)~(2x1)=0
& x=0.0763m . :
TEHR ANIBI o112 TR,

(x + 0.2 + x} = (0.0763 + 0.2 + 0.0763)

= 0.352m (Ans.)

= '
3 sqmq-o.qmvrrmﬁmmmBmﬂwwmmkycm*wpa_wmwl_

l T:::-:::.:“W:':E-':-:-:-;;: $ =085
fbaso.ae
ha=(xx0.85) - (0.9 x 1) + (0.9 + x ~ 2.5) x 0.85 = hB [71712™ P4 = N/m?j

~ha—-hg =228 m of water
=226 cm of water

“Pa~Pa = (ha-hg) s
=2.26 X 1000 x 1 = 2260 kg/m? _
= 2260 x 9.81 N/m® = 22170.60 Pa (Ans)
SN, Pa~Pa = @ (ha ~ he) s
= 0.001 x 226 x 1 - 0=0.001 kgiem®
= 0.266 kg/om® (Ans) ' ) :
Bargmd-,33 | Wmm@wmlﬁww, R, (o ity ) 1@ ofw-A ¢ B o
fanml o5 o, w3 h @A AT - [Afrat-o 3R]

) m@mwam%ﬂawmwﬁwmmﬁ%wmmﬁqwmlmrcsre
1.6 i3 63 97 oA Wmmwmmwﬁmwﬁ@,mmﬂwmmﬁmﬁ:
037kg/om® - 2 . .
A

. - "'—'-_-'-
T wgey | TP
4em| 3

L e

e L



AR B9 TAR ?WTCEEMET -]
Pa = - 0.37 kgicm®, Pg = 0.21 kg/iem® )
hy=4m, s, =0.80,h="7

BT SREA GO FAGH] (2R (RS
S hy = 03?1 =370ecm=3.70m

0.00

0.21
sohg= 0.001 = 210cm=2.10m

(OO AT BAW AW IS T =— 3.7 + (5; x hy) + 1.6 xh
' =-37+{08x4})+1.6xh
= {1.6h — 0.5) m of water
maﬁm@mmmm =21+ {1 x1)+ (1 xh)
= (h + 3.1} m of water
A TS T = T TS B '
. 16h-05=h+3.1
A, 1.8h—h=31+05
3, 0.8h=3.6
3.6
0.6
= Bm (Ans.)
W-\aulWMﬂmﬁmuaommsﬁﬁmwﬁmﬁwﬁswlmmﬁWWWﬁ
NETH ARG VIR I TR | IFT AR T ©F IR AR B0ed Owel 25 cm G AR @Y
Toet 12 em | AFF 92 TIF ALY AFURETA WIS 40 : 1 | “H307R 2 7 kg/em® @33 T 37 |
hy =12 cm
ho =25 cm

A
a =40 .

sy =0.80
S8 = 136

qA, h=

Flw
I
o

d
s h=8; h2—$1h1+x h2(52—51)

= (13.6 X 25) - (0.8 X 12) + { 35 X 25 (13.6 - 0.80) ]

= 338.40 cm of water
P=wh =0.001 x 338.40
= 0.334 kg/cm?

Ll Bl bl B

TAEE-0.20 | TR 3T WTERT AR 1R RS Aae REEhEm DR A e

#1437 10cm | TSR W 03 0.9 TR B 7R Reqre v s Fref =1 | [rmifarc-ou)
st s, | | | orem i,
v R seR i@ =h, —hg _ S, =136
=10(13.6-0.9) _ S, =09
= 127cm of water. (Ans.) h  =10em

hﬁ—hgz?



1'2°2 3G
W—e.qsamwmmwmmmemmmmuﬂww
W’Nw%cmiWWEWWWW-@WWchMWWMO.TW

AT PHwBTo T 357 : [Tt oy ()]
. SR e, Y IR,
I” F AT TS 5191 = TR &I0F 5191 hy =35cm
L .
) gg . = hsi=h + hass + hgs, hz  =10cm
§ =h = h131 —- h252 - h351 ‘ . Sg =.7
= =h =35x13.6~10x.7-25x138 St =138
%/ . ~h =129c¢m : -
-~ Pressura (51%) P = wh
=1x129
= 129 gmicm?
TV T = (5I& o1 + Wﬂ A ;I_}sm 2’ litem
. 4 cm
=129 cm? + 1030 gm/cm?

= 1159 gm/cm®, (Ans.)

B 2 w29

W—e.q&nmmmmmeMWwwmewa
mﬁw%mmaocmmmmmmmmscmwmm
T T | [T=iE=t-04)

P

R i,
AR AT 519 = BT AT 514 5,=138
.:>h+h151=h252 S1=1 )
’ =h= h232 - h151 hy = 30cm
< h=35x136-30x 1 e = 5em
h = 446 c¢m of water o
519 P =qph
=1 x 446
= 4486gm/em” Ans.

= .446kg/cm® Ans.



AT B AT AT
queq&uﬂ%ﬁﬁﬁﬂ%moakgmmmﬁimmﬁﬁW|

H =2

e
[Aratferai-0q]

el a i,
P = 0.8kgiem?
© =0.001kg/cm?

B:

W-e.qq|MW'mﬁ§mmwmmmﬂam|wmmmwﬂm%
m‘rﬂnMWWWGWWWWWmcmﬁGWGcmwmmm 3

b

Pa = —0.40 kg/cm?

ha =-0.40/0.001
== 400 cm
=—4m

Ps =0.20 kg/cm

hg =0.20/.001 = 200 cm
=2m

W wife,

TN AT B = ©H YIS 5o

ha+hS +hs=hx1+hus; +hg
=-4+4x8+hx136=h+2x1+2
=2>h{13.6-1)=4+4-34
=h=0365m

T i/ Rt o [Rrafel-09, 8] é/
&cm
ke
s',:u»
B zew A2, ATl TR
hA+ h1.51=h232 .hg = 18cm
= ha= thg—h1S1 h, =12cm_
= ha=18x36-12x1 S =1
= ha=232.8cm of water S: =136
gl @, P = wh,
=.001 x 232.8
= 0.232 kg/cm’ {(Ans.)
tmmoqwﬁrsmﬁmwﬁmﬁWfBaMh T By [RrEfT-os)]

- 0.40 kgfem? 0.20 kgiom?

A 2]

fomr 5 0,00



»o _ EAETRAIG b
TARRt-0.25 | IERTET S AR kR A ¢ B R ) e 93t Rewafmm weion
AT (TSR 43T 15cm | & Fga e ke oy 33 - [T -]
o)
ha~hg = h(S; - ;)
= ha—hg =15 (13.6 — 1)
= hs — hg = 189 cm of water (Ans.)

M@M%Mhmm

fom 5 oo
TARAL-0.90 | (O AT S ATYAT &R ot Ry AN Rwigafe iR 7ge T2m R
cmwawﬁwzocmmmcﬂmwemwmﬁﬁmwmoss aR 13.6 TW A 4ore wiesi
My TS _ [artfEral-so (%f7))

pred)

STy S, (AT Y,
#1RToa 7ft Rgm sieeR siday : . Sz=13.6
=20 (13.6 - .95) 8;=0.95
=253 cm of water h =20cm
Trad-0.0) | FIGR a1 A ¢ B 97 e A e 3= [ty w(sf))]

TR S,

I AT o9 = ©IF #A104F 51+
ha—hysy=hzs; —hzs, + hg

= ha —hg = h;8; — N28; — hss,y
=hNs—hg=220x1-60x13.6-80x1
= hy —hg =— 6786

=» hg — h, =676 cm of water (Ans.)



AR T oA T ey
Brrat-0.03 t fRegw fSargad o2 Ae B a3 s inday e a1 [0 ye(aifd))
S e,

AR TR B = T A0 5
ha~higy = e — h38y ~ hys;
ha = hg = h(8y — h38y — hzs,
' =180x1-80x1-60x13.6
=—=716 cm
= Ng — N = 718 cm of water. (Ane.)

iigiod it bl g ]

fom § o.00 : :

BAEA-0,00 | < e SrCAABIC AR AR 7B ARt e e B R <R 1 A AR
TR TS IR T T 200m R B +HETH (FAE TS ~HH0TR S 10cm |+ S BowR AT
5.cm1AMWwﬂlﬁammsmmawmwkgfcm’mﬁﬁwiwﬁm-ml

pocd) |

AW AR B = T AR Bl

ha + hyS) ~ h83 = haS3 = hg

150+ 20x1-5%x13.6-10x1=hg

he = 92 cm of water. -

R s,

p=wh

=0.001 x 92

= 0.092 kg/cm? (&%)

fo@ 2 0.08
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@W-QOBIWWWWWNWWWWWWWMI

mmﬁﬁmmﬁﬁlaucmmwmmmﬁﬁwm

e

ha + 1Sz — hpS, — hgsa = hg
ha— g ="hys; + hys; - hys,y

. =80x13.6+60x1-150x1
= 998 crn of water
Pa—Ps={ha—ha) xw

= 998 x 0.001

=0.998 kgfem? (5%}

[afaTa-n8)

%mwr-wm mmmmﬁw(msmoa)mwﬁmmﬁﬁmwwmr T B
wmmﬁwmmmmmmﬁwmwmwm%mﬁmmﬂﬁacm
ﬂﬁ@wmmWWcmmnmﬁmwmmkgmm aw Ffa s [areif*icat-ne]

b

ha + NSz — hpsy = 0
ha = h28; — hy5y
- =25%x13.6-17x0.8
= 326.4 cm of liquid,

AR (TR 514, p, = why

' =0.001 x 326.4°

= 0.3264

SR S, R B = 1.033 kgiem?

", ST SRABI = TR B19f + C5Te Bisy
= 1,033 + 0.3264

= 1.3594 kg/cm® (B%4)

"B j8em’ -

i g sy



ST 519 ety IR ' ' )

TArE-0.0u | Barmd ke mﬁwm@@m kg/cm® T @R\ ' {a'mﬁr:ﬂ-m]

ped)

hA - h151 - thz = 0
ha = h.s; + h1S1

=80x13.6+100x0.8
“ha=1168 em of water

Pa=whg
=0.001 x 1168

= 1.168 kg/om® (B&R)

2
g
mmm%

ol 2w 09

SARE-0.94 | T 2y 3B 1RO BT Pt TR WD el ARG B €ty By Y w1 e
MWWWWIWWWWWWMMWWmcmNﬁWﬂ
CSTI R 519 1.304kg/cm? ST AM BT AT (M <y FRvf o 1 oo s waeyg 0.8 | [A1ifcat-ne)]

I S,

i

SN 19 = AEAIAT 51 + (37 B1
1.304 = 1.033 + ¢RI BI
(1@ 519 = 1.304 — 1.033

= 0.271 kg/em?

0.271
hA = 0.001 =271 em.

ha + hs, —h32—-h152=0
271 +h(0.8+~136)~12x136=0

-128h=-107.8
12.8h = 107.8
h=8.42cm

2y TR (TS R = (12 + 8.42) cm

=20.42 cm (=) |




»8 g

GHiRad-0,0b | I AR Fiw e SR (s Y 0.9) B W WICAATE W TN TR | 67 T
TR IR AT At TR TR AR ST T | ©F TS ARTR B o1 e AfRrR 7 ~168 g 20cm |
i YR IS MR TSR AT 160m T | URT <R TR ARt kglom”® @ iUy [ARfCRbe]

i“i i 3

hy— .h_.1$| —hs,=0
ha =18y + hz8z X
=4 x0.8+16x13.6 =221.2cm t : 20cm
et S, H
PA= (IJh
=0.001 x221.2
- =0.2212cm

&

&

SGUBT = TGS BIA +  (AIeBIo o= 0.001 kg/cm
=1.033 + 0.2212 _ mﬂeﬁmm—maakg/cm

= 1.2542 kg/om® (BF) :
EHiEmd-o. o | qF A7 AT SR (ST (W Y 0.85) mmmummm
T TR U9 B IR IS AT N 3R I M AT A RIS | T A AR vt Stfrem

mﬁmﬁacsﬁﬂﬁwcmmﬁ‘ﬁMWWWmcmwlmmmmm kg/em®
T IS : [msrﬁm-»q]

ped)

ha + NS2— héSg =0
hA = thz - h1S1 '
=20x13.6-10x0.85
=263.5cm '
Sl i,
P.=mwh
=0.001 x 263.5
= 0.2635 kg/cm® .
SR B9 = AT 511 + (o1 Bt IR 51
=1.033 + 0.2635 : =1.033 kg/om®
Po = 1.2939 kgicm® : .



SRR BI9 Tt1E AT ¢

- SENET-o
s Prrafte B Fiy [RrfiTal-20ob (), o]
wﬁmﬁm&: RIPI-2009, ob q“
PEeRD) et BT 4B e AR BT TS T BT T T W o 3 12 s A S
mmﬁwwwwm

3| EEETRTAba AR Fie '
bEea) aﬁmmmﬁ%maaaﬁmwawmﬁmmmwwﬁﬁmﬁﬁmwmam
ARTITAR ST A PGy GTRITR AR ILH 1 T
©1 B AR T FiCE T2 9B SIS T SFM?
-mwwmfiﬁmwﬁﬁrﬁmmwﬁamwﬁmﬁwmmmﬁﬁmﬂa
WA
519 AR T gyie ¥R & |
8| (TE ST (LR O (3N IR T |

-aﬂmmwwﬁweﬂﬁﬁﬁﬁﬁmwwimwwﬁﬁmmwwcﬁ
CTeEe Aoz freoi Fere aft A w2 7w |

m@mmm

¢ Rowmaimm Treafitn &= Twn = [FfRiTal-205 5 (7))}
T, e ofibe-aa s 7 : [A@fEa-y00, 33, 59, (1)
w %maﬁmmﬁm@mwmr [Aisife~3 8 (=1f2))

ﬁvmﬁﬂmmﬁmmmaﬁmﬁﬁmﬁﬁwaﬁﬁmwmmm
m%ﬁﬁwwlwawmﬁﬁmwﬁqmqﬁ?ﬁﬁmwaﬁmw@ammww
fag 1 +A1ZeeR 2aER oo we T _

vl 6 T eI corem S o ' {W“Qoob']
S, A BT 2R coivem IS FeTErt one |
PeerD) arerem vret zre T At A viet Bt fore ot T ¢ R cotreR YRS T, mwﬁwﬁw
Wﬂﬁmmmﬁﬁﬁmﬁmmﬁﬁmmmmnﬁmam%wwmmﬁwe
sTaafae 519t 3 A :

1 wmﬂmﬁﬁ’rmmm ' ,
: Wfﬁaw@fwmcﬂmw%mamw%ﬂﬁmﬁmwﬁmwm
WﬂWW@WWCW(OlIQer)Wi
RS A TAIT AWER Bof 3 T 451 AR T AR e (or TGS T ATE |

W SO iy [z 00y)
- D) wrfiem a2 T e e s o cebs s e v A
»1 wm%mwwﬁwmmmﬂﬁr iwﬁw-&obo}

BED) e o1t wietr s fot TR G Coren TS T -
3 | 3eA 58 (71 (71% (Bardon tube pressure gauge)
Q| SIUETY (A4=14 ¢1¢t (Diaphram pressure gauge)
O | (G B (IR (7% (Dead weight pressure gauge) | - ‘

So | EIRENT B TS i AW [arifRza-200)
=D @ w o, wmmﬁammwmwﬁrﬁﬁmmwwmmiwﬂm
BT € _Im B9 3T )



i Bk il m

By Rugry

B =g sz : |

S e WA ¢ feratam meaftnes w nd [amf=di-2008, o, 38(+R)]
pTea))

e WL fEwm=tam aeiRbe
31 @ A ARSCE AIBTE HITY WYE ST RW | | THICTE ATRLR Y ALS 4 T
Q1 O A IAGRGTA (K T | (1= ETCBE AL (AT A0S T o
wi al Rre w3 T fRefy it T as A =B By %o saeR swer o Fefu
A |
8, ABY ANCH ARNR 9T W B AfFme | 9eR Fuwm omzeed gt fey wmemma wiv sfais @A
Lk RIEN

1 TAEDRER oRR TR e Bres 7= | [AEEferal-2ooe, 33, o, Sa(4f)]
R, MISIEGIE +m Vg JRvrewn & Fy [arEfTaT-200%]
R, WICHEORT IRW TR R o | [arEfetar-2053(41f), 32l
pER]) e a5
> 1 eI WS gy (i
3 PR TR 3L T crnda WAIRIB IR AR (ICSTeR e wRre 4/ U
@ 1 451 ErE aidie A fafamm wta W
g8 1 4> Twwe e w7 Hawews |
¢ raw B3ce su @ i W v aft B fowe ware B T ome

| TCAREBIER g i e Bana o TaEe 39w e [arifara-g008(#1f7), ok, ovl
T, AL TG (T TGS T [Fifitai-2 00k
YA, TGS PR (T IS Th? [Arefecal-2 0ot
At MCRIAGIE om v fBAra S IR 39 T @ [T 300 u( 1))
PERD) TGRSR AT GRS oA, (o, e 53, I (CGUSINTS, @A, S
)M 27eER 3 20 o ST o TR e (A e 9 ZW ) IR o o SerET 13.6 9
TR | B2 1 IHHNA ARET R T e |

8| Rwmetmm wrafibca b i fine | farfe@-200y, 33

pesa]




SAERA BIA WA FACEr " »q
T 7, ag B sy A wag B 76 #1134, v vieAn i e v sl U sioe e aagra
a1 TR | fomegadll A AR B9 ¥ dreta wey Wit wie am agcs e e qm g «3 e
IS Soira e T |
aﬁmﬂmﬂmwmaﬁwﬁmwmz Z T4 ©F 3 (GO ;T | A 9 B aT3
A% A g @ 7RSSR WS TR S, = S, I | A TRARSR STew wefes owy S, TW
TR A aag B =R BIee st
44, A @92 B #1ZC°R BI% if{@ Swem 19ErE h, @32 hg
Z — Z %¥ IqRA TH IS BH = TIF T1ER 519
ba + hy8y = hg + hzss + hasy [ By = hy + ha)
a, (ha—hB) .=hys;+hgsg~hys [ 5 =8
= hz s + h38; — (hz + hg} 84
© ='hy8p + h3sq = hpsy — Nasy

= hy {5z — §) 7R e )

wmnﬁa&mn@mm

@1 B R e B o IR T T _ - [T
bewal) v eraia oio AL S T (T AR 20 ACF W 6
> 1 o83 ¢51% (tube gauge) Plezometer tube
2 1 CTHFIIA 1% (Mechanical gauge) Manometer _

b1 Frefee o @ Goilts @R S =, i st Frers T wme [rifETal-yo0e, 53]
w4, e i = oGS siet T e RfAar-205% (#1fF)]
w3, Fcefiom ey = e et it o =y [artfeiat-2od0] -

beua]) fonfism fan cReotfS's cepma o amw 7, mqﬁzwﬁ?—cmwmﬁmmw
ammlwmﬁmwﬁwﬁwmﬁwﬁmmﬁ—cmmmm|

. emij =R o R 3 _
pea srrre]) el o1 sifiwieRr TF auiTS Ferwm | 19 3
J) ‘41?!'3?2[ 28R T AT UF (Gasious fluid Pressure measuring device)
(<) TeeT @18 b1t AN 7E (Liquid fluid pressure measuring device)
AT SR F19 ARARAR T MRS (@ T PR A AT SE PB4t
TR SAER B1° AR T IR O IATE T A | W 3
> 1 B3 ¢t (tube gauge) Piezometer tube
3 | G Cofe (Mechanical gauge) _‘: Manometer
: WC‘M(Tubegauge)Sﬁ@'ﬁ‘ﬂW Cﬂmﬁ@? ¢St ATe 1 afG o qRTe ) gl
s | fenfism B9 (Piezometer tube)
3 | TS (Manometer) |
SATTRD ST 519 & 1 74 -
> | 3BLTT 41 Fe TTASE (U tube 3 simple manometer)
3 | fewraatme TSR (Differential manometer ) -
© | TTSET fEwramimmeT TAESE (Inverted differential manometar)
8 | W3R WRGR (Micro manometer) |
o ore fa 9 | 39 3
3 | ArER 5% (2R (1 (Bardon tube pressure gauge)
| GIYETY (&9 (518 (Diaphram pressure gauge)
© | (TG GG (HA (1% (Dead weight pressure gauge) i

{4)B— IR lo) IR} [
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TASIGE fCwicafmt o frimfme wonferey e #i [RIpifR)-08]
bS] |

> 1 TR AOTTR AR Y S TG | | 52 AR AL T BRI IS 371 T |

3| dBl GFE MR R Siew st | @Bt e 5rer, SThReTE e we TS X |
Tl == < = '

© | B TR Y IS 7 | : | e v e araES |

mmwmﬁﬁmWWmemﬂﬁwqﬁmwﬂﬂwﬁmnwm

Y Wwﬁmm1asmﬁ|amwmqmﬁmwmwwﬁmmmws

a9, A Tags BB armwe 7@y - .

a1 i e 38HET wie 95 Tenmy TR ammﬁvmwﬁmaﬁmr

ol ﬁﬁmﬁwwmﬁmmlwﬁ%@mmﬁamwquwmw
- T B fef e

Wmmmwmmwm| ' Rf)-200k]

PR arermrm o1t s o 31 ot o1t B o it 1 S v el 1 91 e <y
e ; L e area B8 7 ) At B w3l ot wiem Wiy At | Boww av o
IS SRR AN AT (71 B 1 Ao I T 50w amfie sy ta=ia gz war a3 fe o5 Pifiam
\ecﬂwwﬁ&wwxmuﬁWW|ﬁﬁmawmﬁwwwﬁmmwmlmmw
ANES (T TofF Tl TN SRS A, m@amﬂw%@mmﬁ@wmw®m|
meﬁmmmmmum%%wﬁmﬁrﬁm:
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2ER B19 MATE IACBE ' >»

s b fRwmmim TR b W T T .
oo, qF S RewEstam Tt B de v aRmeR i Ry = [ArfR-205)
R, 3 et RAREE dr st AR o Fdrae #=a [ArifiT-2 000 ]

T ACFE]) ©.¢ W SR &3 |
2 foarm o3 T Rt @ e e B e s ot

¢ | WEEFEIEIRER TS % fHarT e =)

D352 AFe]) 0. T TR 5B |
g1 o) «fime® TXeR TIWER FfA R oo

\o.iﬂ"\w&?ﬂ]i

[ el |
v, o o @3l U B3 € (B ARGR (SIFR (ST oy 0.8) Mors Fie o 3 w1 framgd o
S1GT) (1% | CSLAR BT ey 33 | B9 ¢ h = 7.00 ¢m of water a1 0.7 kgiem® |

lad dHinsk Rlibw 102 h}!s.bm

Y1 a3ft SRR AR EeR ve iy s o it saew smefes s 0.85 U fom

(ls)2 el it ulc

mmwm%d:%:%@mmam kglem® (43 3 feex $ 0.20102 kg/em®]

o foum b Ww 2T G T | i A @RS JMg 20 cm of T T SR h a3 R frfr ) B e 5.2m]
@0.2kg}cm3




Y00 o ' e :
81 aaﬁﬁﬁﬁmmﬁmm,mﬁwnﬁ@naawmaﬁiﬂfﬂ@%«mwmmmmmﬁm
CIET 227 | IR o com fRefr s (B9 ¢ 33.2 cm of water]

e aﬁiﬁrﬁ@mﬂmmmﬁ@wmlﬁﬁwﬁawmmmmmﬂrﬁam500
R @ g iR R Mem 80 ¢ . @1 8 v kglom? (%) o (b (¥) = Bieat
‘ m-WIﬁms@wmﬁﬁwmmuwx(m 0.05 kg/em® (%) 1.13 kg/em?]
oy wﬁm@ﬁﬁﬁmmmﬂmﬁqaﬁmmmﬁ%wmmmﬂﬁwﬂ
ﬁwﬁﬁmwmmﬁmﬁﬁmwmcmmwﬁmeMWr [Bem s 11.08 ml

mmmsom.ﬁmwmmwwamwmm,15c=n.ﬁ(.mu
() e B vk o g =

(<) =1 et kg/om? (7 3 | ' [®9% 3 5.5 2 m of water 0.552 kg/om?|

v 93 (6T GTD (oA, cwﬁﬁ:‘qwscm|aa@ﬁa:rﬁtskg\amﬁmﬁwmnmeWW?
. : (%% § 76 kgicm? 1)

&

()8—-Helg) R [



e B skl R I

8.5 (UG WM 8 T (ITHA YN (Explain the meaning of the total Pressure and
centre of Pressure on an immersed plane surface) s

1R TR AIed FATA, (FIF TER TR & oW o (NB g A 5191 STt ¥ S total pressure
UG 19 4T |

QG 519 (Total pressure) P = Pyay + Pra; + Pyas

QA Py, Py, Py ........... = OO [fE7 Aol 2067 (Strips) vieem Sqm
ay, 8z, 83 coornnee = fafeg = wter crme 1 @ GRIG wom, WIS, A, @l @ fe weEm A
AT |

(P FAITT TFA B SR ST A 1IN AP A, IR 1A Jfea FA0x N 1 3 o | (g T4
a4 frmer Bom o1 SR @ | R gaAl @R B (s siea Afg (12 91 Stefis srem AT
¥ Hig bid) g oo ww gfeftr B @i g3 s o Fues femmn e e 3203 @ faore a
Al 171 (M 2@ o= 519 (3H TR GF]R T W O T3H Az IofFen xre @ e S fome g

F0I | G S WGP, AMC, (T G Fom gy 1Rt oM g ¢ R SRl GTER We (et w1e
T A

8.5.5 §I% @A o i Bi*t fAfu (Computing Total Pressure on an inclined
immersed plane surface) ¢

SR [ET O

fbrs @l T STR FAMA WY (A TR | G SABE A amiesia el mEd we
{Strip) e 3f3 |

TR I, o= S 4R IEHfEE eum
A = 58 SO R
X = 537 AR Bfaee 2Te RAnT STRIGTOR W% anféiiy a8e
8= waﬂﬁewwﬁaq’imm
a¥d O fasg ore L oy dwawﬁﬁmwﬁmﬁﬁmaam%maﬁ.
4459 B9 TBAAT WT (2T = wlLsind



mmmﬁmmwm

. §
T

So¥ . LaEe G- |
4sfba cmarret = b, gx h '
<. A6f53 Bota B1ot, p = INHABTS W qoiR x v olsing.b.dx
- TR RS O CAT (B, p = [olsin 6 bex_ '
= @sind [Lb.dx

. AX
% /Lb.dx = Toen T = mﬁmzm

Pérminexg?-r%

= WAX )
TAIZA-8.3 | SR SR A 50° CPICT I I (IR 17D T 40 x 40 em. B g
: wtﬂmﬁwﬁwwwﬁwmmﬁﬁnﬁw@mmcmwwmmﬁﬁwa

Pl fotmre 47 = 40 om

fews 18t ‘= 40 cm ]‘
0 = 60°
M3 1St = 10 cm 40.em
c.g SIS = 5cm 1 | '
R A= 4010 coseo 0% am? (I
s JESi
: T ' femza.q | '
P = wax

=1x461.88x5=2309gm
=2.309 kg (F&) [ =1 gm/cm?]

8.5, FIW T TR GG Bt o Bivt g Py (Compute total Pressure and centre

of pressure on an inclind immersed Plane surface) s
B8 | ¥ frgw e catbw o 1 SR S 1.5 filBR “Aifire Bt w1 cobfw B
 (Plane) 7 TSR MR 30° const cmmean TR B A TEeTR MY T @ 2 firr siSkrety <rw
C2T5R Betw B B14 @ w1t o R | '

-------
------
--------




-

a R BT B9 8 BTN (B
D oo | |

cﬁﬁ-‘ﬁ@ﬁl b=1f¥s

C4U5 Tl h = 1.5 e

cﬁcﬁamA:%mm.s:o.Tsma
cﬁti‘aﬁﬁ%e:ao‘

A 4, P = (2408 B GG v o

-, o Botfem TS (ABA (TR S S i SSRe |

X =2 +1—:'353in 30°m

=2+05 x_0.5 =2.26m
s §i,

.
P =wAx
=10°x0.75x2.25
=1.6875 x 10° kg
= 1.6875 x 9.81 x 10° KN
= 1655 KN (8&) |
e s

R R, h = 1R Seifies o B (TEa e | |
Il Wi, T AgEien CreeTT eI FLfEL o strew (oS s g,

b
G~ 38

_1x15°
=%

=32m

_ o o
awmwmmwmﬂmﬁ@a@héw—eﬁx
) . Ax

% x sin“30
=075x2.25 T 2e5m
3.. -]
=54 X (0.5 +2.25m

=0.015 + 2.95

=2.265 m (Be9) |

So9



o8 ' R :
TREe-8.0 | 1m TF 6B @2l MR 1S -ifAry QIFenT Faet T 30° @I WHS G2 B 41

'wm1.5ﬁwmwM|mwmw"mmmwl _ [arifRi-2000]
<330 ' -
3 T
g
®
E
B
(ReT WTE,
(ABAWH, D=1m -
(263 WS, 0 = 30°
C.G 87!, x  =1.5+0.5sin30°
=1.75m
o T A =12
-=%l‘l"l2
@B T P = wAX
=10°xGx1.75
. =1374%g (3TR) ' '
ﬂ;mqsaaz1mmmmeﬁamamnmwmﬂﬁmwﬁﬁum
TG TR | |
@)mmwmmmml
(%) 5™ @THR 8RSt |

(%) T @mﬂﬁimmﬂzﬁm | ((RETTTvR aﬁwﬂ’b‘mm 20|<W)

7

AN 1 R SRR RN MR AR Y
) i

¥ P
W

i

$8.¢



S

GIF BTETR BT @ BILH (F[ ' pYeltq
o) cremrem Twet H=6m | |
(TETTFR €7 b = 30

AR 8% = 20 KW/m®

(=) afs fiow erewrna B S 17 W 3 P = &f® wwe Wiz B4R @i w17
WH? B1x#8*

(}) CFBR W (@R e
STt S @7 TS H/3 B 51 T I |
6
Ay =2m
(1) (TR EETHT 97 FEF

A I x = MR, M 73 4w Wy g
ST A, W = 20 x 6 x 3 = 360 KW

X

H
3 Elo

ol
3 .
1788, 8 _ 0.8 m (Be))
Bmeed-8.¢ | 18m ¥y T QFAAWET I BT BT 4m IR TR TEH Bim | AT AT AT 15m
Bovet 1% A WY | AR 98 2300 kg/m® W e w2
(¥) vm AfefiSm wed «fe o1t |
() A oS =l vl g | -
o) i s, -
H=18m . | 4m >|
a=4m N
b=18m '
stfa Bt h = 15m ' ' ¥
W = 2000 kg/m’ e nfafaiiatate
(%) = w17t forefr ¢

aﬁﬁ?ﬁtﬂ‘frmﬁﬂﬁ P=

, - .
10002x15 = 11500 kg

ofefibr red et 9w, .
w_(a;b)H W= ('gajmaxzaoo -
= 248400 kg

- FER T, R =4[P° + W2 = \[(112500)° + (248400)°
© = 272688.12 kg
(ﬂ)@ﬂmgﬁwnﬁmmﬁﬂmﬁﬁs
P h_112500 15 :

~ X =\ X3=216000 <3 - 226 M .
. . a*+ab+b® 4°+4x84+8° '

- (A A HEg = X + x = 3.11 + 2.26 = 5.37m (Ans)

18m

™




you ' , e |
8.3 B39 4% SFR B9 (i Bt (Total pressure on vertical immersed surface) ¢ -
maﬁmwwmmtmﬁmcmwﬁmwmﬁ@mﬁm
=T 74 TR |
T B, o = R Aveds e ee
A = & SR 5 Crar _ _
X =3 AR TARTA TS Trr CTom W aifelh e a8is) |
wwﬁaﬁwﬁw{c@xﬁ@a@mbmﬁ%dxwaﬁﬁwwﬁmwﬁ;

'HH q TG 4757 B THAHTD S (2R = wx
7 BT CFTFH = b.dx '

‘Wﬂﬁ:’ﬂﬂﬂmﬂ@’ﬁ

foqi ¢ 8.9
-, 55 4857 B 519 P = BILAR SIS X CFAWH = gx X b.dx
TSR SR oF (N6 5191 P = Jeox x b.dx
g wix.b.dx = AR (ST TS SR CHATTT (I |

= AX
P = wAX
P = wAX
Bri- aensﬁfﬁaﬂaﬁﬁ!wﬁwmmwﬁwwmwmmﬁﬁmﬁa

%ﬂﬁmmasﬁ‘mﬁrﬁlcﬁmmmﬁﬁW| [wﬁm 20v¢, Y, 5e]
czrﬁ?acww M =1.77m? ) '
Cﬁtﬁ@ﬁﬁﬁaﬁ—Sﬁm

. (257 o7 CB 51 P = 0AX
: \V Free Water Surface

=1000 % 1.77 x 3.5
=6195kg (&%)



04

I ST 5191 @ BILAE (I
Waqmﬁm x 2.5 FRBR TP SR A1 AR 2.5m T T I “JFEAA U™
iR | B (OUR GFNTT 1m Bt S 0.80 Wit 6 e R g R otk 2.5 m Tl 6% 0.9

Wit e3¢ T w2 WG | R crewr Ber Wi ot P
Prvl) et crewierm T ~0d 0.80 Wz @ {HB CoTT B w3 i AT 0.90 Ws o3 R W

AR B1 IR FAE | T 519 AR {Rsdreydh |

D E——

(HETITR TN AR B,

P, =wAXS,
=1000x25x05x0.8
= 1000 kg

WETFR G TR 519,

P, =wAX:S:
=1000 % 6.25 x 1.25 x 0.90
=7031.25 kg
- ofEEH, P =P, ~
= 7031.25 — 1000

.= 6031.25 kg (Ans)

. @ = 1000 kg/m®
A,=25x1=25m"
i1=% =0.5m
S,=0.80

A; = (2.5% 2.5) = 6.25m2.

;zz% =1.25m

Sz = 0.90

8.0 WP §I¥ SR X5 BT RAR (Total pressure on a horizontally immersed

plane surface) ¢

wwwmwawwwﬁwwwwmaﬁumﬁmsooa

(RETCA TR |
R B, w0 = T AFR SefES G

A = BN STAZ CRATH, m”

X = wea Awda Boifem re Waphire e sdiwe m fibie |

R TeEn

w|

R I, (T R ST B (T 519 P = SR o1 S wind (b @8 | g

=ww_m°rﬁw~eaw X BAFR WS

= AX kg | .

foa s B30



.mmmme._ | o - [PR-000]

A=72% (2.5) = 4.906 m’

X =1+22 - 228m

o = 1000 kg/m*
- ¢ B9, P = mAX

= 1000 x 4.906 x 2.25
=11038.5 kg (Ans)

8,05 BYS NP W GG Bt '@ M P Fefy N TR TR (Problem

Soliving of the total Pressure and centre of Pressure of vertical Immersed
surface) 3

W—ahiwﬁﬁwﬁcﬂtﬁtﬁﬁsm mammwmmmmmnm@ﬁwmﬁa

TR 68 93 1m, BNFH (AT | ' [T Y00y)
e, 3 L g a4 R mﬁﬁtwﬁﬁwcﬁwmaﬂﬁmmmmﬁﬁﬁﬁ

'rrﬁﬂmmlﬁ ﬁ@mmlmmwﬁﬁw: [arIf=t-2 05 0]
- ) orow wwE, |

A:% X 3% 4 = 6m?

X = :-23- x4 =3.67m
ha 43
. R i,
F!*’TGFE h —"5~+x
AX
533
=6x3.67 + 3.67

=3.912 m (Ans)




TIE AR 519 G IR (T

0B

THIZIN-8.50 | 4m T[T GG TR (25 <R Toifom Tre 3m s QAT SR | b o B Biel

8 B (FUHA 1wt fAdE 3=
) s —y
Q% 5% P = wAX =5m )
=1000x 5 x (@) x 5 . la =%§ﬂ—
= 62800 kg (Ans) _ =12.56
o @R =S, ¥ | A =3P
AX = 12.56
1256
=72.56 x 5 (Ans.)

BrigE-8.5> | FRww o we S o7t @ Bi7 g ok w |
Pl fora forfiars wofbrar uft ween o191 o o |
T T '

P, = fargrem w17

P, = SIEITEL#E (WG 519 |
farget wera == P, =m1x1=103x%x4x2x3
, = 12000 kg,
OB SR T

Pz = wA,Xz = b x 4 x 4 x 5 = 80000 kg
farge: @ WSt e b i

© Py + Py = 12000 + 80000 = 92000 kg

A 3, hy 1 (@86 5191 fargem, by 9 SIwS @ g v |

V-F.WS
x|=’2m-: - .311'1 T
* ::*xzfﬂSm
dm l
_l_
k—im—|
fom s 8.5%
4% 3!
H1=l‘i'+i= —T—L+2=2.25m
AX (Gx4x3yx2
4 x 3*
R = 12, % 12 5-51125m
z = _ = T = o
AX {4xd4)x5 _

IO M (WTB = Ph = PyRy + Poh s
92000 xh = 12000 x 2.25 + 80000 x 5,1125

h =574 (%)

R0 se]



3o :  wE _ C '

THIZAT-8.53 1 50 m B uR 30 m Bl AR w3t fagw Tl e wrerenR -t ga e |
“Arefbe i Ao TSt SIS tF 20 FT T8 wafye | 7 frgrem M o <o o i W
TR O AT Y I B TR W T T e I [T S5 58]

e,

(I, A—%xSOxSO

- =750m°

[ﬂ%mmmmm
g
]
‘m
()
»
8

-=10.20m
w = 1000 kg/m3

3
I = 22230 5‘630 = 37500 m*

LB

o BT, P = eAX
= 1000 x 750 x 10.20

=7.65x 10°kg
. BITRCE SRE, B =% 4 X
AX
37500 .
=750 x 10.20 * 1020
=15.10 m (Ans)

W—a 30 1 5m x 2m SFEw mmmmmwm:ﬂﬁsmmﬂrﬁam
TR TR 3m TR SR I S Ao Boia b vivt Gk BV @wE Ay e o o AR 00¢ A
Cradll SR,
A=5x2=10m’

— g ) ’
X =3+2 §4m

- @B P =wAX

. =1000=%10 x4 -
= 40000 kg (Ans) ' feas .58

. a :
. BIATITH WY, Ia=5;<22 _333m°
h =1, X

AX

3.33

=Jox4t?

"= 4.08 m (Ans)




| G STER 514 GBIV (FH | I YN
TAIZE-8.38 | 3Im W PP @ 1m  Tevwm wrr RFB ol #en Jaem b wgrErE e
TR T TS (2B (FH R TS S 2m 1B AT | oA B Biet 6 it T g B w |

b e, |

© = 1000 kg/m®

L @B, P = 0AX
' = 1000 x 6.28 x 2
= 12560 kg (Ans)

— [ — '
< 5 TR TAYH, h =% + X ls =gg (0°~d
AX
383 _=-’L(3“_14)
“628x2 to 64
=3.93m°

| =2.313 m (Ans) | -
TAR-8.3¢ 1 ARG Rrgarghon «wd 2bee fargut s Rufee a @7 S o st R
SR T - -
) ever s

A=% ><3>I-<4=6m2

X =5m
3
b=4m
3
|G=t.:l>(2
a
:4><1j?.5 x2=2.25m_“
B (ICHT WAFH, b =%+ X
AX
2.25
“6x5t2

= 5.075 m (Ans)

|_"]mmmi=mesrmm



M REIILe | o
BAMR-8,50 | AFD TSR AR ST BHS! 10m R BEF 5m | SRR <A Sovet, G T
TR | TR T 2300kg/m® X1 AREBR WG+t (iD B, MR ™ g BT waeg W I WIw
R FEag s [F=far-2008]
. ) 2 —

b sree i,

CﬂTﬁN“‘IP:mA;

=1,000x10x5%x5

= 250 x 10°kg (Ans) v
T AR THS! @ TITag THel 7
(W Af%ae = Qe e B
-, % 99 = 250 x 10°kg (Ans) _ A

;
E
1

[Brmmcmionnen
g
s

AX
_416.67 ] g =
“B0x5 T
= 6.67m

., oI (xS ST WS =6.67-5
= 1.67m {15 =RfFS | (Ans)

Frﬁrqcﬁﬁﬁﬁmﬁ@ih‘;—lﬁ_- +X X == = 5m.

A =10x5 =50m®

- Srimgd-8.5>4 | FAaR o b 519 @ shereg Pdr [ArfEat-R00t, ob(#1f)]
. o .
7L
Emy
(@] n
.,(.
. 6@ 5 6.5
%:WWWWﬁ+mmmmﬁ .
=P1.+ P2 ) ’ ) : - -
=ﬁ)A1;_1+uiA2;2 \ .
= 1,000 x 20 x 8.33 + 1,000 x 54 x 14
- =922.6 x 10%g. (Ans)
: - 1
SPFE b o= by b Ay=7 xBx5=20m’
. [ - _ A; =9 x6=54m"
i Llcv2 - )
=" + X+ + Xz — g.. —
AXy Aok X4 3+:3 x_8_8.33m
' - 6
Tt 162 X2=3+8+5=14m
=20x833 T8+ g v 14 5 6 2
ol 4
= 427+ 8.33+ .21 + 14 lor =73 =71.11m
. 3
=22.97m {Ans) 3X6 _ Leomt

_ I'Z:i2= 12



_ G SIER 1Y 9 BILUR (T
TRIZEA-6.5t | 3m GRS TS JITONR TR WX @, fba T @ 5 S Siet T 3m a2
6m | TS TR OB BT 2 BIARTHR TS TS AL

b

I i,

u)A;

1,000 x 7.065 x 4.5
= 31792kg (Ans)

(1B 519

BRI 1Sl h :—'E +x
Ax

3.97
=7065x45 43

=4.62m (Ans)

| TAIZRY-8.55 | 3mm'~wﬁ?mca‘ﬁmﬁa

CUIG Bt < Bt TR SRSt T v

I 8

IR S, G B P = WAX

= 1,000 x 7.065 x 5.5
= 38857kg (Ans)

30

[@=if¥Tal-004, $3]

fmy

In

A =.785x3°
= 7.065m?

X =4.5m

X D*
T 64
_rx (3)4

- 64
=3.97m*

b9 CWH =_[ﬁ: +; '
- AX
3.97

=7065x55 5.5 = 5.60m (Ans)

3
=4+2 =5.5n_1

_1:)(34
T 64

=3.97m*

= 0.785 x3°= 7.065m*

Beifaen Tre am Hirs <prEIE Q@I W | CABT Bo
[atfeTat-2 05 3 (oifR)]

Y -



38 ATy

¢ £
tE
-
s =
t B
VUE
&
. ffa s 8.2
=i, X :1+-;_-=1.5m
G5 D1t P = wAX A —0785x1%
=1,000x 0.785 x 1.5 =0.785 m?
) =1177.5kg (Ans) P =2
%Fﬂwr-s.q;twﬁﬂw@ﬁcﬁﬁqﬁammmﬁammlmmmmwmﬂﬁa
TN T ¢ 97 Bofa 7S JHH AfS TIg 1m T oA TR (AT | . [Frefier-2 032, sa(f)]

et i,
' -
M @Rh =& -
Ax - X =1+§x4-—.3.6?m
5.33 _ 2
“§x367 t367 =25 33me

e =73
=3.91m :



T ST 51 8 TUE (7

3¢

Wagalzmmmwcﬁmwwmwmsmw@mmw

WIEW I <A T B S TE? [RiIfrE-y e, yo(f)]

Do)

st s, OO MO RSO €

B 5, P = wAX EgEE;_%‘EEEEEEEEEEEEEEE‘E"EEEE %

=1,000 x3.14 x 4 ,E

= 12560 kg (Ans) ¢

E

e

w649
A =0.785x2%=3.14m?

;' =4m

8.0 W ! SR 5t (FH (Centre of Pressure on a vertically immersed plane surface) g

m&ﬁwwwmmmwtwﬁwmﬁwmﬂaﬁ—@aﬁ
N B, 0= Wﬁﬁtﬂhmﬁ%w
A =S CFTS

X = WWﬁWWWWWWWWﬂ@Wt
wwwﬁwmxﬂ@amdxﬁwwzﬁﬁ@amfamwﬁmﬁn
=5 1867 T TBED o oo = mx

T5 463 cFweT = b.dx
‘fﬁﬂ@fﬁa T B p = (wx) (bdx) _
T AW BRI ANACE B AR (IS = Bt X Rg = (x®) X bax)
2
wwmmamwmﬂmm =m'bdx

mmq

SR P = SR 897 oI 51

h = SACR &% TS (TOR TF (AARER 18w |



3% TR
7w, FREAD (i) 8 (ji) AR AW 0, T AR,

g WAXh =wl, | h =w—;°=m—lE——lﬂ- """" (iif)
| £ I wAX - AX
R Rl |
Pk A
(= _
1 E SR S, SR SO O A | = | + Ah?
3 I, - S0 CTHR R 2 fon Sfisar S s ATATs 13 CRTTS = 27

h = =507 CTBR R el W3R Taree BAfrsrm TR @Y | Qrsd X
h = distance between the liquid surface and the centre of gravity of the figure (X in this case) _

¥y
LpolarAX g g

AX AX .
-, Bt TAFA (QTF (7 T (¥, T (T A AW, CTUR W aTifeia i |
“I‘G:WWWI
AX )
cComsPRemey | I, malisd | v
g .0 bh? bh
Ty
i b
' - b b* b°
ii‘ X =3 12
je— b —>»|
Je— b —»|
= h. bh® bh
X =2 2
x =2 nD* nD?
=2 64 a
¥
d D _ _
; l x 259 | Eo-ay | FoF-o




-

TIS SFR 511 9 BN (] 04
8.¢ WG &7 A 0T (uB 5 T (Compute total Pressure of liquid on a vertical
masonary wall or dam and its point of action) 3

ﬁﬂﬁm:ﬁmamﬁ%TmﬁﬁﬁewmmtmaWHWmﬁml

raIEGe aes tady fras 564

R &R, AR et raweia Tord SRS FE IR | N YT @2 B = oamﬂﬁaﬂawqf?m
AR #1fera 511 3w (T H RIS HATS 519 oH

A1fR 575 514 = -————-0+2“"-'=5’—’2ﬂ

-, GFF CATH] (G B9 = 9% 519 x (Haw=y

P=—°’2ﬂx(HxL)

='—”-t'-x(Hx1)[L=m¢as}

mH2
P="3"

A R, 1R TETA e B ST (@0 TRE! = h
vt foaft faganen, o1t B 514 (SfdeT™), oon 7w 5 3

%wwmw|w,ﬂ=|-|_§=5 H
mmmcmwm%dﬂt%@mmﬁ{w W'Bq:hw}]‘l
AR, TP (Solved Problem)

TNEAT-8.39 | 120 cm 468 JIT TWSIFT TN TN 3B =T orm witR | OB (FEWTR I3
o€ 100 cm 3wt ol P < TR ST g 0.7 R SR wet 80 cm RS tow frew off 4w
P e 0.9 M AW (TR TVR A& 9% ¢ TR AT W W (|

proved) crom e,
eTTER g = 120 cm
CPMATFR ST oG = 0.7
ST9IFSt = 100 cm
R WTHFE e Fg = 0.9
e = 80cm

tohm

=T o

o

100 cm ===
P~
=P 80cm -

!

R

fras a2y

|_l']mmmﬁmﬂamﬂm



33 LAEDYGE ]
Wl @i, P = pAX
P, =0.7x(120x100)x%gm.

= 420000 gm

80
LRSI P, = 0.9 x ( 120 x B0) x =5~ gm

el ey e e T

= 345600 gm
= 3456 K ..ocirireierenarns (i)
;. (A3 Y8 P = P, — P, = 420 - 345.6 = 7.44kg (T&)
AT #1es O ST ¢
TR Wi, @R Py, P, (37 TS H/3 661 T8t (A | QXA (TGM 8 21 (397 T THST FATK |

H,:l%gcm GW{H2=§320m

g
£
E
%&_
E
g

1 TS B Afa (g e g
Q%4 (471 (Base) TS BT CWIGHG A% AR FF2T A 1% |

PH =P, H, P2 H,

B8O
)

14350 14350 .
744H=—5= H=73 47 = 64.3cm L))

SIE-8.38 | 0 SRR PN <% D GTHM 5m B! <1 A vE | R 10m PG T AT
R ciB 5 W vt TR W R
) crom
=15 3%, H = 5m
(WA BSHI, b = 10m
afa @B o, p=2

74.4H = (420 x %9 ) — (345.6 x

= 122.625 KN (Ans)
YR TR TS B (FTHA Y

h =% x5 =1.67 m (Ans})
o, AR e TS 5EraT SIEM

h =5 xH =% x5-3.33m (Ans)




GI TET B1A @ SR (TN ' 3B
W—a.itlsmmwﬁmmmwmmmmmm,mmmﬁvm

oS! TUIERCT 3m TR 6m | GE ST S CUB B 2 5 (@ ey [araféral-2008, 33
y— . 3652 '

meT WE,
#CEA T = 5m ‘
oree AE = 2.5m
g = 36°52'
C.G 9193 x = 3 + 1.5 sin 36°52'
' =390m

oo R A = 4 x (5)°
=19.625 m" .
(NG 514 = wAX ;
= 1000 x 19.625 x 3.90 o3
=~ 76537.5 kg (Ans.)
B (ITHA ST,
.2
h= Igein 9 Sl_rj 9 +X
Ax
30.68 x (sin 36°52')

=" ge25x390 +590

= 4.044m () '
BAIEAE-8.2Y | 2m x 4m G SITTIR 4TS S LGB qT WY FAH 70 (TR 2m A areww 1

mmwﬂwmﬁawmﬂﬁﬁmmﬂmmmz.smmmmwﬁamﬁ

@W@Wﬂﬂﬂfﬁ

3= sinh 35

foar 3 8.24

5 s T TR 8w B ATy s
ot o,
P = wAX
=1000 x 8% 4.5
= 36,000 kg (T&R)
. b waar 2
’ S U VAP A
STITIIIIIITIIIIISIIIILGIIIC|25m
] ok iane M
___________ 3

fba g 8.2y

o (BT T -
o © X=25 +%=4.5m

T

LR :

h="Z+x _ A= (4% 2) = 8m?
Ax @ = 1000
1067 2
=axas 45 lﬁ=gf74

=4.796m (Gﬂ) =10.67 m4




oo C

BHiTgd-8.24 | 6m TEH GIH OMMFR MT AFTS PRI T = TS a7 B ¢ Fs wom
TSRS AATFTH 4m < 8m ~Hef e =S v 3 v T A = '_ (-3 558)
w3l =i,
_P:omi
= 1000 x 28.26 x 5.33 8m
= 150625.8 kg (TT7)
. 2 _
holasi, 3
AX ¥
63.62 x (sin 41°48") '
== 2826x533  * 233
. : foxt 3 8.3
=5.52m (&) :
(AN ST,
Y
8 =sin 3
~ ‘= A1°48°
4 X = 4 +2 sin 41°48’
=5.33m _
©=1000kg/m®
A=F(6F o
=28.26 m*-
| _‘Jt><64
" 64
=6362m* .
THIEE-6.3 | 1m AT RAER @l otie A TS TSI T T 30° (FITT WS R T e
T 4T 1.6m ST s | @ strefbs Sviw aib vt a vietey Pfa = [rfiicar-2 ook
- - ~Jg=30
. . ‘““\\ 5m _
.. X



T SR B9 @ SR (|

b

(WS Wtk
(TG [, D= 1m
TR WA B = 30°
C.G 8=

X = 1.6 + 0.5 sin 30°
=185m

WWA:gxﬁ

I
L
3

G 51 P = AX
T
= 1000xzx1.85

= 1452.25 kg (5&%)
9 (FTHR OIFel,
. 2
h =‘G————I ST il +X
AX
'é%x (sin 30)°
—— 185

%x1.85

= 1.858m (B&)

IR0

o= 1000 kg/m?

twmq-é_qmm:tsmmzm,mam,mw YR T I Bwet 1m 1 o Bww i

SRR BT AR g BireET SR |
STagy wnfA,
p=0.]A;
=1000x2 % 0.5
= 1000 kg {¥T7)
519 (T WIH 3
h'=‘lﬁ-_x;
Ax

_ 0167
T 2x05

=0.67m
Hferst Bo1TTR & 70T 0.67 m L5 | (BW) |

+05

[arifTal-yab q, bb, o, 30)

%@Wmﬁmmmﬁ



ﬁmwn@mm 3m ¢ 7m A Betw uib vie ﬁ‘&‘ﬁ‘ﬁl‘ﬂ[l

|8 e i 503 o

SRS EE LR
%mwta\oon3mwmwmoazwmmmmmqﬁmsmmmmw
Gﬁﬁwmw@va&awmwmﬁmﬂmﬁ‘ﬁam [ArEfRTal- S vt ]

pre)

CREH] IR,
CHTHA AT D = 3m
(AR WREE, § = 30°
'CG"TEI?FET x—1+155m30°
=1.75m '
o e 8.0y
C‘WIWA~—><(3) ...?065m x=1+ 1.5 sin 30° |
o =1.75m
5 514 P = w AXS _ - s=0.82
= 1000 x 7.065 x 1.75 x 0.82 w = 1000 kg/m®
=10138.275 kg (&=)
lgsin®e - _ 3.97 x (sin 30°)° ' _mx(3)
% @H| h = e +X = 7.065><'1.75-+1‘75 Iz = 64
X =398 m*
=1.83m (5%3)
mamsasmmqﬁmwmmﬁmmwmmm%ﬂaa

" [AfE-sa e

proe cvom

(TG [E D = 6m
v Jo=a1eay
Tm
T i, o c _}
O oIt B =sin (6)241 48
P=0Ax X =3+3sin41°48
_1000x2826x5 =5m
= 141300 kg (¥97) x
Mmoo B (6) =28.26 m?
- .
‘H=|§Sln e+; o = 1000 kg/m?®
Ax oo o mx(8) .
_ 6362 (sin41°48)° 6 ==4 ~ =6362m
2826x5 17
. =5.20m (8) |




nuﬁsmmlmr ]

xl

A

81

¢

LR

91

-

L3

RIE T2 517 € SUF (] . 1 1

B (Y TS A A7 [Arfrat-200¢ (5if3), abr, 53] E
TR, AW 5 (Y T & e [wifra-200¢, 030, 2033(AR)]
e, mmmﬁmr - [FRIfiTa-205 3 (%), So, So(fR), 052(=R)} B
mﬁqﬁ:ﬂﬁﬁﬂﬁﬂum@ﬁmiﬂﬂ%m1 |
wmmwml E
@mﬁmp = wAX , 0 = TR W GO, A = GAH] SR (R, X < wmmmﬂ@m|g
s e & 5 =

-s wﬁmmwmww@mwmmmﬁmmFHW|
R N TN ¢ oot Sieetm SFeR AR

-mﬁﬁmwmﬂa@@mwﬁwﬂmwmmwﬁmp WAX
= AR Srefrs sem

X =m‘1@w

A = SEE (P | _
TROR e AN Biel (FoH e Fp

mwﬁa@wmm%wmwmmmwﬁwﬁmmlm
3 u =% viot foFm o, mmﬁmﬁwwmmmmwwwﬁwmaﬁﬁ
St RRAIa e A | _ _

! ST T YT Bt G TG 2T A7 |
-wGmeWw&mmwm% H siaeta 318 @ |

BV U SR B 1B stz s e [W—QOO»]
e, WWWWWWWWWMWI -

Yewal) cuid 51t P = AR

M, o = SIER WA www |
A = TR CHATH
X =oreR e
SRISIPRI JTe s Bt faefom s s =
2
PEw) st dees cat o1 p = ML

H = qy@ Twe
W = ditya e

S G s o vt Foew i e

@Bﬁﬂﬁaﬁ =—|‘_‘_- +X



e

ﬁmm}memﬁﬁ

38
ol

LR

LEINE ]
w Frafies Al s streras Y@ o [arRPrE-2004]
RN, S mmm mﬁ‘l’mqm TR i |
- h 51n8 -
Ax

G, h = o T T T @rHa TR |
w =ﬂﬁﬂwmﬁml
lg = Sofon 7o == ayfefi

= owafow em T |

X =wmmﬁ®wl
0 = A (A
BIE AL SR (WG 51+t Rl S o

PR P = wAX
o = SAER GIF WRESTR W 6%
A = SACHAT ORI

X = SR e

LY e e |

a1

2|

9|

¢

u@ﬁwmm@ﬂmﬁmﬁ«nwmwﬂn '
mmwc« iS5 P = wAX

Do) e 8.2 w HRa |

am xamwm G WASIFR SHTE (P ST 5m e SRR gt zn it i
T kg IR KN 3@ e 320 1 ofd wewft o () =i () 1Rm ().com |

pE=]) 588.6 KN, 470.88 KN, 8004.96 KN

5mwm2mﬂﬁﬁ!mmmﬂm25mmmmmmﬂm
s o1 R |

pE=a]) P = 25000 kg
% COTTRERS s A Sm 1S by THCA T M egRAW CRTIN 12m” T W ST
AR (TG T FS 2

PEED) P = 60,000 kg

3m TR G0 ot cob i Eoifden e am s Wz g wie + (A Bom onb Bt da
o1+t T w8iaet fada =) [Trefra-2008(712))

bYoD) o o, A = & (3) = 7.085m”

v 3
X =4+3% =5.5m,

4 4
o == 2 67
A w1, 5 P = oAX
1000 x 7.065 x 5.5 = 388857.7 kg (Ans)
3.97

519 (I S h =—|ﬁ_'+_ X = m+5.5=5.50m(1\n5)
AX .0 .
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wﬁwﬁmmmmmwmh lgsind | 3 _ [RIifcat-3030]
AX

§

T (@I OOR B (v '(Center of Pregsure on an inclind immersed Plane Surface) 2

ﬁmwmmammwmmlawﬁwwﬁﬁwm(&nmmaﬁ|
i, o = R aitEe eum
A =S TR (b Cwae |

= WA A Beifent wrs wAlba (o e anifefr iz |

B =W AN GATA TG T AR BARSTETR T ey I |
O = Bar wAfGr e a0 wem omrda Botfer o fRrs fifere 20
Oﬁ‘iWLmdeﬂmbﬂﬁﬁfﬁﬂﬁ‘fﬁmﬂWﬁmﬂﬁlLﬂﬂﬁfﬁaﬁﬂiﬂtﬁﬂﬁﬁmﬁ

>

7R P.= wlsin 6

7 I8 CFAFA = b.dx _
G 4663 B9 517 P = RGBS o e x CFIT = wLsing. b.dx
ohmm%mﬂamﬁmﬁ L {coLsin®. b.dx)
Q¥ O &g Fmos syl wafoa GrewS M = ful 2 sing b.dx
= wsind [L2bax
1% JL% bdx = |, = 0 R e wwida ciarS o Berafem st G ws afa

Wi, oﬁqmﬁmwﬁmmﬁ:mﬁ—-—aam . {ii)

sing
aAYH, P = W Bwe @b e

h= mwmmwcammﬂ@ﬁmﬁwq()e(u)mﬂﬁ:

Ph —
prrar wsin 6 k MEF P = wAx
Sl:ﬂh = @ 8ind Iy
hook s5ing

Ax

HPEECE R T
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ST SRR WS 9 T WS AR, Iy = g + Ah®

QYA
Ig = WWWWWWWWI
h = O ¥ 205 “tiveq GoR ww afela @y

5in°0

E = (Ig+Ax2)
Ax
sin’e X X
=—..—[IG+A(s,n9)l -X=%ing
Ax
B Iﬁsin20+§
A |
- 2
e, HIRFSTE §a8 ST 519 (g ST S R 990 9 sy s g 9 |
- _ Ax .
9| . TR A SR (D vl Fefa i foarre et 3w [arefFTa-200Y, o]
Y, GIE CTECH SR OB B T 31 [ArfiTar-1053]

R, &N R (Y, T ATSIE (Inclind) P 38 ST B SR olib Y P = 0AX IR

SOIPeTT 5fre R T FEL , Rfat-200k]
SRR, & T G, P = 0AX

SR, T, §FE G SR o Wi B F = mxmmmﬁwurﬂmm) [wﬁm 2033}
R, RS 8 TP Al ool o b e R : R0 b2 (=)

%@a@@%mwwmﬁmmlmmﬁwmmmmf%wﬁﬁm

(Strip) e =7

T IR, 0= O Wil wrifre e

A = 53T ST CRAE

X-= WWEWWWW m%‘mwm%ﬁhﬁam

6 = SACT HT® §A w067 B 1 |

ww O v 70w L ey dxvﬁibﬂﬁﬁﬁaﬁ%mﬁﬁwawﬁmaﬁl
. sf57 Bom TRBAATD wFe (2R = wlsing

4&f53 CFawe = b, dx

- AefBa BB, p = Wﬂﬁﬁv‘wcﬁﬂﬁxmmmmabdx
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® |

g [Lb.dx = T TS e e @ieT =

TI@ SFE b7 6 BIUAA (Y ' ma

TR L ST T @O 514, p = [wlsin 6 bdx

= msin® |Lb.dx

. S|n9

AX
. P=wsin 8 x Py

= wAX
TR @ B 517 8 vy B

bR el wrmi « wm et o ¢

fargm @ aftewm cG ﬁfm IWETA (A | {wﬁw-qOou]g

o) fogm 06 x =1 (R we)
=_§(‘WW)

Ifmw it |

Q!

-9

Im s «reret crafBa wivi Wﬁ‘fﬁlwmml | [Wﬁm--{ooo, at, o3(4fR), oy
YR, ue T mwwmmﬁnmwmnr'—. [ARfTal-200a]

Ay
W, €T R T, TR W SR S, = +, (ﬂzc&mmasﬁsw:mmh [RrIfra-2004]

TRE T (T 5 6 TR (B

R, wwmmhmqmﬁvmW| - [@@Pra-ge0a) |

SR, AT T (X, mmmmﬁﬂﬁwmmh +xmwmmasﬁww=t«m)|
['GH'TFT(?IT -0%0, »9]

W,mm,mmmmmm;'& R TS SR W | [0 88 (41)]

pBTa TS 6.3 T T HE | |

T T (N ERS TR AP Aitws a1l 5 P = pAX

T, it T 8, TSI TIY TR 9T b B, P = WAX [ARmIf*Tat-203 o(%ifR), 38]

e Aewel) 8.5 () T 7B -
Wit eIt (TG B+ i il foamr e 1)

PR ) 6.8 (3) 7 SO 9EA |
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nb LIEI G|
[ it et < ] - | |
1 oS g% 2.5 m R RFB @3 TR a0 Seww @ty M qeee 1w 2.5 A8 SR | (205 @
3 G SEE (B 511 G BT (A SR el 9 1 [%%:P=2343x10°kg, h =3.89m] -
E . : .
B2 dm x 2m U @3 Shmeles Are AT eiend avNea SKgH Wi A 4m indB s
é Wmmmgamﬁrﬁwm\mﬁa%ﬁamﬁmmwmcwﬁ@w|
E (8978 1 = 4.08 m, P = 32000 kgl
Em 1,.5ﬁ%mmmﬁﬁ1ﬁa$ﬁ3wcﬁmcﬁmammmmaamﬁm%wﬁnﬁm
3.5m S AT | (ABA T G B TR 1o e 9 (e s P =6.185ton, h =3.54m]
81 93 TEgw WP (oA B 2.6 fBR, Iwel 4.5 m, ¥ A S=YH AT TG T Wz | pEty T
ST TS SN T 16w TSt 1.2m A BIPRTES e i e (899 3 P = 15795 kg, h = 3.117m]
¢ 'amvﬁe1m5@¢ta¢ﬁmﬂmﬂcﬁﬁﬁrﬁt@wmaWWWNaaSmﬁﬁ%ﬁﬁa
- aifirT TRreRE @ 1 1m s SR I | (ofR Borm IS Bt s wtet (v e 3
[ s P = 4500 kg, h = 2m]
1 100 cm 2rg A RS Arore YT MHTS @IS Y% 0T 7 (¥ TS i e g 4
ﬁmﬁwmuﬁﬁa%ﬂmﬁwemmwﬂﬁ@wt [WSP=4DOKQ,E=4.02m]-‘
q} uﬂﬁ*ﬁﬂfﬁﬁ’@‘&nﬁ%ﬁs‘@l10m,ﬂ5m,ﬂﬁﬁnﬁ'@ﬂﬂwwmﬁ\ﬂﬁ§n@ a8 2200 kg/m®
w,m(ﬁ)ﬁffsﬁi‘mdﬁWﬂ(w)@ﬁlﬁﬁwmﬁaaawmmﬁﬁam
| 97 5 (%) 500000 kg (%) 5119570 kg, 15.10 fom
v @3 PR 2.5 flig x 1 i @b stere gwTee gt are srela ey 1 fBw sifw A 1200 cond

' Wml(m:1030kgfma)ﬂﬁmﬁasﬂﬁwmwma.?5mﬁ®mwm|wm .

(B T 8 B9 (o (3T 2 | . [®EAL P = 10771.23 kg, h = 4.197 m]




()P tig Byl

.o WRFREr™ s (Archlmedes Principles) s

mﬂwwﬁ?{)ﬁawﬁmwww%wﬁmﬁmmaﬁmﬁﬁ@waﬁﬁmﬂﬁm
ST LA I WA TW @ & TS STAZIR AW Soifas oaa 21 qmam swedq oo 7= |
TR #fH, 9B TR T eI = W, - '
I ANTS 8w = W, :

-, TFF AT oA STAFER *Fme = agaﬂw\rsm TR TS 9T = Wy — W,
wﬁﬁmmmaﬁ@ﬁmwﬁﬂﬁwwmmﬁﬁ@mml ' g
wﬁawﬁmmmsaﬁmﬁr@ﬁmqwwéﬁa:maﬁABanFGwa

aaﬁ‘wammﬁf‘mﬁnm a

ammﬁwmwﬁamﬁaﬁmaﬁmm@ﬂﬁm EFGHWWW@FTWh
FOASH QI | QTSN TAT TG Soe ST R ©2e AWt BiA 903 | T SR RS ooem

T 519 T aR RAAS e qFfT werlde e 78 9w | fag sSaer sntaR w9 EFGH oo™ 851

g3l <8 wigre fesw ABCD <o B0 TR 9 Wi ©R fFm ar a3t g <o sweere Sedad 3=
cqﬁmlaiw%ﬁ@w%mﬂw@mﬁmmmzaﬂwﬁwsﬁwwwwwmai
wfsire Twgd 798 o_@ |
{711 $ EFGH ©=1 914 (16 9% = EFGH ST7E (el x OTF WA 5191
‘—EFGHWWXWWXWWXW%ﬁ ahpg

TSI ABCD ST &7 (15 29 = 42 (h + a) pg

-, WLER Tota A Telotil 98 = a® ( h + a).pg — a’hpg = ahpg+apg azhpg a’py

ﬁﬂga WWW@?\apWWWW11

TAIM QS =m

Wﬁﬂamﬁ%mﬁwmmg = I SASTH ST 3 = Waﬁwﬁﬁ@mmﬂmﬁ%ﬁ
IR (L AT |
mﬁawﬁﬁmm%ﬂmﬁ%mﬁmﬂﬁmmemW1
IFA AFT GHA W TR 6 A s I IR 9T W, g T, W = W, = Vp
G, V =TGR WS 6 p = TR T | : '



>80 | TR
¢.> 3T 8 9O (FH (Buoyancy and centre of Buoyancy) 8 .
W(Buoyancy) smmmmwﬁwﬁwﬁwwwmm%ﬁmwmmmw

TR A 2SN A T T FEF WS SR S M |
M@‘E(Centreofbuoyancy)smﬂmwﬁw‘ﬁwﬁﬁtﬁwm@a@wqmWmﬁﬁf\ﬁm

mmwmmwmﬁﬁﬁmwwﬁ@m@ammmwlwwfﬁﬂﬁw

CWWWGFE -

| WWW(Solved Problems) 3 . _
!Ilt BARA-¢.5 | 1m x 0.50m x 0.50m AR I WASIE 3T AT T TR @ s

Emw%ww«nﬁam]m\mﬂﬁﬁwn

i Pl aafha oS wwen = 1 0,50 x 0.50 = 0.25 m
IME AT Bz 09 G i § et = 0,0278 m°

mﬁwﬁwﬁewmw 0.25-0.0278 = 0222m

- WS Al 9o = 0.222 x 1000 = 222 kg

- TR OTR = WIS Ay god

. §{B3 6% = 222 kg (Ans)

@W—cqawﬂﬁwmwmwﬁsmﬁawssonmnm wmmﬁaew
1025kgmmﬁamwrﬁwmﬁmqtmwwr '

) wafsn wom = woni o eom
- 3500 x 1025

-7 1000
= 3587.50 5
AR ﬁwmﬁaw 3587, fgoglooo = 3587.50 m® (Ans)
TARE-¢.0 | 4m A, 2mﬂzm1mﬂ@wmmr¢mmﬁmwmmﬁmwm

kg/m’® T, T oS AR e T, !amﬁm 300} ("'lﬁ)]
@W"fﬁm’f dmx2mxim :
mw p = 840 kg/m®
TS fi whrew = »
I e =4x2x1 =8m°

T SO =TI WS TG _ .
= 8% 840 = 6720 kg
TS G -
W*‘tﬁﬁ@"nﬁﬁm = Hfmwy
6720
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L] - ' ' 30

 BHIEEA-¢.8 | 200 cm x 90 €M x 40 cm WRIIER R 0.75 WRAHT SHTGA I Gt Tow R S

GFA BT I NS g anar [ArRfEcaT-2004, 53]
) #resm e = 200 x 90 x 40 == 72 x 10° em® -
TR GTA W = DT TTTA x WCATFF &g x fea Hig o%w

=72 x10* % 0.75 x 0.001
=540 kg .
FAIRS ofR eTm = IR ITIeR x HRR T

=72 x 10% x 0.001
=720 kg
WS o173 0T = I 6T + B TTefs Gem
720 = 540 + BT IHFY ST
. BIATCRT AMGRY wor = 720 — 540
= 180 kg (Ans)
BATH-0.¢ | 4m X 2m x 1m AR IS FaN SRS O | 10T g 700 kg/m® T TSt W
AR R TS qTR ST @rAA WA A [arfeTar-sans ()]
EEEE’EFHUMEH=4x2x1=8m3
g, p = 700 kg/m®
SHR 6T = V X p = 8 x 700 = 5600 kg
TER G5
Yo A offem SIS = "I_Tﬁ?TW =?ggg
= 5.6 m’ {Ans)
g o, Bl el (Depth of Immersion)

“Aifem ST
h ="0R azmmam crawa

5.6
=4xs = 0.70m
h
.:ﬁﬂﬂ(ﬁﬁ:a
= —0';0 = 0.35 m (Ans)

| @R GBI «R GRS TSR TN (Explain the metacentre and metacentric height) s
(BTHR ¢ ORHET THw! 3 O AMicd SR (W AP 93 TG @Fow gEgie o gl s

' ﬁﬁ%ﬁﬁwmmmwemmﬁﬁwmmwﬁwmm@ﬁmmﬁmﬁaaﬁ|

(16)D—belg IR Pz
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L P
‘ el 99 .
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1 M "\‘ M
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) ?ﬁ\ﬂ" i (JLOJ
! Bs! :
- ‘_x By A S B
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k “‘1: l' fu ’ \t
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AN ' ' REO)E | '
mawwwwmmewwmwmﬁﬁamemmww%mwm
mmﬁ?wﬁﬁmwmmmammaawﬁwﬁmﬁme
- wA T,
Ww%a%ﬂ%%ﬁﬁwmmmmwwﬁ|
G= WWWWWQ‘T@%‘W#
W = S1aieBa g |

Q4 B awwﬁmaﬁwﬁﬁnwwmaﬁrmﬁamﬁmmmﬁWWW|WW

=1t BIETeR aw | ' ' -
“ I SR TR T T affels @ GHrreEs Tysy TR BTG THE! (Meta centric height)

m:%m@mmmﬁmﬁammaﬁamﬂﬁmﬂwwwﬁamwmmﬁmﬁwmr
I“t I‘Emﬁtmmﬁzﬁmawmﬁm|

€. SR TR R Ry (Condltlons of equilibrium of a floating body) 3
wm&fwﬂ@mﬁﬁﬂmwmwmmwwwwm aﬁmﬂﬂw
IR AT FEaTs = famage
(=) @ gt (Stable equilibrium)
() S STURY (Unstable equilibrium)
(o) Fmrers ﬁTTme (Neutrai eanhbnum) '
- () f@ s (Stable equilibrium) £ ¢ A =it ¥H @S gRs Thie o ﬂiﬁﬁ @3 =4 ==Y

%wwwﬁaﬁmmmwwmwmmﬁmmmﬁmwma
9% BT SRR I 4 TG 10T |

() =@ ARG (unstable Equilibrium) 3 @R 3@ w3 Ty @i TPRe wBree 3% g «m
'W%mamw°mewmmMWWﬁﬁWﬁammwwm|
Wmmmmwaﬁﬁeaammwammm|

(M) Foress staTrgt (Noutrat Equilibrium) & = A 9l Y FHE Fgis Qo ofy Wﬁ qF% T+
ST TN T O9R BT ST &ammmwﬁﬁmwwmmwmnw

_ ,WWWMGMWWGaﬁmwwaWWJ
ST T TR ¢ -
3 1M 97 SAFH G 93 T A 3 Faw s Ay |
QIM&?WG 3 {5 0 2 Sy SRR 4o |
8 (MR G 932 Tewrs 207 =g freerss el ered |

(k) D—keig IR



BATRY—¢.5 | 100 mm x 40 mm x 30 mm Tww A g I 73 TS Shg | I A
moaomWMmmmwmmﬁﬁW| '

Pl 3B frarestera 18wt = 0.80 x 30 = 24 mm
wﬁa%mmﬁmwmﬁm‘ﬁQOG:?:wmm

100

R B

wﬁa%mm%mwmﬁamos——ﬂzmm

|

fpPLANT

—15—12 3mm T

(TR ST O3 2T TR TR s 16 mra%wiﬂﬁmn sl
3

= 00" 40 _ 533333.33 mm* ffmses

uﬁﬁﬁtﬁwﬁaw V =100x 40x 24
= 96000 mm”®
| 533333.33

. GO BSl, GM = BM - BG = 5.56 - 3.00

= 2.56 mm (Ans)

Balgt-¢.q | 3m TH ARE g3t ArE PR Twet 3m, Fieri o v ol g7 wietfes oy
OBlﬁﬁﬁmﬁWmmtﬂ_W(axis)WWWI 07 OIS TS @R T AR A9
wmmﬁ’rﬂtwmﬂwr '

P Frferermea Fawmtn et = 080x3 240ﬁl°

ﬁﬁmmﬁsmm%mmmﬁam oB=%4 2 _12

ﬁﬁmaaﬁsmmﬁmwmﬁsmm OG=§=1.5m
.BG=0G-0B=15-12=030m
cﬁtﬂmmammﬂ%mimaﬁm I—ltiﬂﬁ«mﬁo

64" 64 T 64
QATIAS R WS, V = ’”‘3 2.4
=5AOn
. Bin
BM————@-——B———=0234ﬁrﬂw|

cﬁmﬁww GM = BM -~ BG = 0.234 — 0.3 = 0.066 ¥R (Ans)
[N.B fRomist forwa @ @& GBI, mﬁmwmﬁmm|mzﬁﬁwﬁmwﬁawmd




508 ’ T3 -
¢.8 e Twer "fﬁ‘#’l‘{ﬁlﬁ fimet (Experimental determination of th

metacentric height) ¢.

@D SETTH SRiteR CTOR S e i AR 97 GG ST wﬁmwﬁﬁnwm |

AR M, _
M = SR aeH ‘ . X .
X = Wﬁwﬁwmmmmi @) ; (o'
W = SI1Z1% 3 ST g9 S5 | | 0 ':,"M | 0
D = BT 31 SN g TAYRe @ | A
m@ﬁ@mﬁae‘sﬁwcﬁmwmﬁﬁ Gy 19
B G ax oefin 93 «mt a3l wemeT e J‘rw}R‘
mmwmr ' ey

mﬁrﬁmmmﬁm(cﬂgﬁmmwﬂwma«ﬁmmeﬁww%&
F O | TH e (Tereiid Till L, TO39@ GTALE m TR ST IO X Eg FRIAl TONE | 97 W
Weammmﬁﬁﬁwmq(e)wmwrm@smcmﬁﬁmw%e
AT TR IR TR G =i AT X0 o § a7 (el (9 1 T0e |

trcﬂrﬁi mewwﬁwﬁawﬁg y

. X
. tan b= L

@mﬁmmﬁTwhqﬁmaﬁﬁmeﬁmqﬁMW.
=4, W x GM tan 8 = mx .

mx @
”GM_=WtanB( )

[[qawmmmm%w]

: ' GM = WtanO

AT, W= TS 8 . tan 6 =-E[w=¢ L&Y 939 ¢l <fea]
m = BFTHIY G&
X = (G Y
6 = (RN (e,
L = (AR o7
Y= W(WW)

mMx
- GM = Wtano T GAEIT T mﬁmﬁa Twe! fAw (Use the formula Gm = Wiang I

cornpute the metacentric he|ght)



EER) Yot
 BATERd-¢.v | 5000 B €U I3 wrer o Bo@ 10 B €U, 4 I 20S 10m T A e

. e 20 Y M T | mreela BTG Swe! e = | [arfHTal-2082 (), ol
o) crem s,

TSN S&T, W = 5000 54

BEHA ST, m=1079

S o), x =10m

AT (T, @ = 2°

(39 TACS T, GM = T?
Wi =i,

mx 10x10
T W tand T 5000 x tan 2°

=0.573 m (Ans) : } . |
TATRAT-¢.» | aﬁmmsmohwﬁWMwmmﬁmmzotmaaﬁWSOmm

| wmmwwmammﬁmﬁwmﬁﬁw| ' [ArfeTal-2008]

Y oo e,

W = 5000 7
m = 20 B+

X=50m
Gm="7

GM =

1
tan G:E

s i, TR B, Gm = s = 20*5‘1
5000 x 25
= 8m (Ans}
Gw—mmwﬁmwochwﬂﬁ%mmazﬁmsmmmmw
sl 20 RN (M T | wEEtE GOCThE Twel 6 [aRIfTRI-200e(71), 009(*1f)
procf) o W=, W= 1600 51
m =325
X =6m
0=2°
GM =7
i =i,

mi‘rcﬁfﬂ‘ﬂ%meM

W tanB . . 9

_ 32x6
~ 1600 tan 2°

=3.44m (Ans)



dou o o
-m-t.m"nﬂ:Ummisooh-nﬁWw:2otmmﬁmérmmwvﬂm9m ,
TRIN 2.7m PTG CoNPI SRR 13 om GO T | 1T OIS B e [Ff-200e, S8(R)]
EEEE’CWN“WQ m =20 57 '
g w = 1500 57
: n=9m
R W, L=27m
fR®@, ¥ = 13cm=0.13m

Y 013 |
. ~tan@=_T= 2‘7’~0.048
‘& ‘ :‘ . . .
‘ GM=—2 o —20X9 )5 (Ang)

wiand = 1500 x 0,048 : -
P fIB B3 | S TR o 1800 B 1B St | 25 B el O AR ABIOT 10 m
"LE TES27 m R N ol e 16 om Y | AT GBI Bt B | [Pl

WA MR ew = AHeR Gom

' W = 1600 54

TSRS €M, m = 25 By

ST T WA, x = 10 m

(RGN 27, L = 2.70 m

R, y=16cm=0.15m

EWHCTHE T, GM = ?
TRt N,
mx
GM = S tand
'Y 0.15
amtane=t=§:=;~=0.058
' - 25x10
* GM = 1550 0.056
=2.79 m (Ana) . :
Rt -¢. 30 < iR 2500m° R weRE T AR e 1015 kg/m® 1 25 B9 @7 3 wuw
ATBIETT 10m AT Im V0GR oM 15cm ACE, BTG Twet fadfr [atmPat-ob, ou(=fa)]
STl i, ] cemunm,
' mx , Vv  =2500m°
x __25x10 W = Vp=2500x1015
2537.5x.05 _ = 2.5375 x 10°kg
= 1.97m (Ane). =2537.51tan
' - : m =25tan
X  =10m
tano =—0':;5 =.05 -
GM =7




#Tet -

09

.Gmw-a.:slwfbmmz,ooohvnﬁwmﬁwmhmhmsﬁmm

SR T8, B9 WRIES 20 (JIe S T8 | WReby ceys Swet vy w

kD

=R &, GM L

= Wiano

_ A0 x5
~ 2,000 + tan2°

= 2.14m (Ans)

a0, o0c(Af)]

OTel K,
W =2,000ton
m =30 ton
X =5m
2] =2°
GM =7

TAEZ-C. 3¢ | TYER *NMATS SITH P ST 3,000 B A1 TR W | o covsw B i 15 59
oom qEl AR WHRSIE 10 . g (AT IR wigw’ 20 GEm WA | WRITW ClBihe Swet fadfa

7|
mx
R o, GM = Wiare
__15x10
= 3,000 ton2°
=1.43m (Ans)

(reTl TR,
W =3000ton
m =151on
X =10m
0 =2°
GM =17

[Ar=fira-S o)

BHIERE.5S | 4000 B SO G WIS (6137 BRI 15 B W o 1t WS 12 R ew R Few
| wrefd 20 catet o T | R G St ey

)

o wfe,
mx
GM = Witano
__15x 12
~ 4,000tan2®
= 1.28m (Ans)

(e I,
W = 4,000 ton
m =15ton

x =12m

g =2°
GM="17

[wrfeTar-3, sx(*f#)

m4>quwmﬂ1ﬁwwmﬁmmasoohﬁﬂmm|¢ammm:s

B9 v 3 @RI SeEeE 10m @
T ffE T

=D

sl 9T,
w = 3500 54
m = 26 54
x =10m
Gm=7?

1
tand = 20
o A,

mx
- (BTG E TS Gm = ars =

26 x 10
1

3500 x 20

=2.97 m (Ans.)

wmm mmammmmmﬁh

[Af-2089]
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2R

A0 | @ SR 43 WX 2000 GGE B AR WO ¥ | iR AibrerR S
Wmsomhm4mwmwﬁ5°mw|mmmﬂmﬁﬁmﬁﬂw|

BCTER Sl
mx
w tang

__ 30x10°x4
~ 2000 % 10° x tans® .

= 0.686 m.(3&7)

Gu=

[arTa-3000 (7)), oa(afR)]

| w=2000 cfiz B4

= 2000 x 10° &=
m = 30 (AGe O=

. =30x10° 5w
f=5°

X= 4m.

mm»|wmmﬁmwaoouhwﬁwmmlmmwm1sh

mmmmwmmwmww Frm(wﬁmtane_ao)cmlma'

Wﬂmﬁmﬁﬁwmﬁﬁﬁﬂ|

i e,

mx
w tano

2 15x10

3000 x?}a

=15m

= 150 cm (@)

GM=

_ - [zt yeee]
w = 3000 B9
m=15%q

| X=10m .

1
tang = 30

WcmlsmﬁammmmmmmWw&woﬁmm
T TR A IR I3 A TS TR TS 10m @ TR 09 | WS 3m oG R corgem® o
SR 10 cm TR TN, S WKL OGS St 7 T2 - [ sabl

P

R S,

mx-
“wtang

a 10x 10
- 5000 x tan 1°54

= 0.60m (8wW)

GM =

(79T IR,
‘w = 5000 ton 2
m = 10ton
x=10m

CogETT 2 L= 3m

sty = 10om

=0.1m

Yy _0l10
tane—l_ =73

=1°54"
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w1

wifERiSrR S ot |  [Eefra-200e(R))

"mwmﬁﬁ:mwwﬂmwﬁﬁﬁﬁmwwmqewmma@a@’w
oA SR GTAA I |7

YIS IS A WY o [AIII-2 005, 9, do(=ifd), 8]
BEel) arrf cows syl at it fafians e e TG e BHdorCE gl AT |
a3 T NS S G A T [Afai-2008(4f), 03]

WWﬁﬁ?ﬂﬁﬁWWWWmﬁa-emwcwmﬂwwﬁmw,éi
uﬂawa@ﬁwwwﬁawmwﬁﬁmmﬁﬁawmﬁmaﬁm@wa@ﬁﬁﬁwmm|

4T (T TP TM?

R, B Y e W | - [rfal-2coe]
Boaa) ormyf 1 wefire s et erardia Suoret 31 g G o TR 7 0 oL R (P 4

CHTFDR FF T2 - [faTA- 3000, oY, 09, ob, 39]
we, (RBITOR TS A JWM? [0, 32, 38(3f), se(af)]
w1, BIEED TR Fe RRAl-3008, ou(fd), 09, 33, ok, ob, 38(*f)]

§@mbw.wmﬁwmmmwm%cmmcﬁwmwammﬂﬁmm
A TATS 4TS, O (Y [ (o I (AR e e 7l TS (NGTTOE A0

BT Swst By : Refal-Ro0e, ou(4fa), so(=1fA), 53(-1f), od]
wer, (BTG T Bewt e # ame [rrefTal-z 00k, SR(f), s8(*f)]

PEwD) om SR 3ga oFER WA ifel N S, a2 (OB @7 NSl AGE GRS
TS A= | .

» B |

a1

1

et tww FaR it AdeTr P |
Pre]) oo Swel, GM = —

w tant

GG, m = SETRIE 98 |

X = SIAU GRHBIF (4 FETE T T |

w = TS A SIH T 684 |

0 = SIS A TIAAR 4FA HAGSR BT |
T TG AT ATV 6Bt e T ARG AT
Boma) com gt ol e Rls VoI T T a3 i fieta 1 ST TR S F1e T
T AT A T B TA Agh Tyl TN Wi a0 L9 7T
SWE w53 CBIEES Twen o $ H el Ram
Pezal) s wgw BTG Swvet fefen 73S wrafe RTm | v g
3 | AT S
kl'\‘srﬁ%?‘ﬂ'ﬁrﬁl
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¢

W

EEW)LE- |
ST T IR YR Wt ¢ frers et e $ g4

PE=D) o g oy 5

Y I M A TRYA G 93 B 0w 3 g e A |
M @A gE G 9 B 7 39 Wi SR e
8 (M IR G 93 fqrs T T FRers sygv e |

BT G FUITETR EFRTSTH T (e R SPHAA 2R ST e |
[Arf=al-2003, 08, 08(*f), ob, on (=)

A, T T IR e S 9w | [AET-200b, ob]}
BT, ST TG FATGR S0 ] | : [Freifra-20y o(#1fR), 8]
A, SR T AV 16, 37 w2t § $y [@fra-0se]
W4, SR T ATIRER o o 77 | - [AERI-R00u(#1f))
YA, S I ATGIIER TR T ¥ | [RrEfTa1-20 3 ¢ (+1f2))

(%) @ ) (Stable equilibrium) & a7 TR @<l w7 A FPTs B 1 B @z
ﬁWMWWW%WWWWW|WWMme
e G @F BAR TAEH 30T ™ WE AT |

() Sfgg Y (unstable Equilibrium) s = A <3 ™ (it gayfe WGrm o wu aw
WWW&G@:Wewmmmmwwﬁ&awmmwmaw
T HITTBIN M CTOR o ST G @7 o5 wrgis s 259t W08 <10 |

CETTOR @ (I St fifrm Ba s ) :
ﬂWﬂeﬂWWstWmm B TE RS gghs e wgh aeh
ﬁﬁﬁﬁﬁ@immmmmﬁﬁwmmﬁﬁwww@ﬁﬁwmﬁmﬁaw:

BEEIoY TR 7 STEH MU I ) (¥ e 9 GAFIS Wore 1 7¥ O
A 377,
By = Y07 1 e snwefS F1e &3 1w GTOR S
G = IS TAR A 7617 W Sl swagrm |
W = egsifb e |
Q¥ B1 aawﬁmamﬁwﬁﬁamwmemwm@mmmmﬁﬁwmmlw
o P GRS A :
(FIA SPRI TgR CTHR = QS ¢ GOIeTSas w28l frgre BTG 359 (Meta centric height)

WM%EGMIHmmmmafﬁwﬁﬁmﬂmme@mmm
TSI T (If 7T 63 e @ ww @ 7ra
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[ soamgeres eramafir < |

>l

i

9

&b SRR TG Swe (R TR AT I )
Poea el o8 = T wot g |
OIS Bl Ftm w5 Gt «wf FTs aae 7 @, GM = —~

~ wiang
S, & R, GM = - (ST 45T W T ) [ 2006 (1R), 38, 203¢(1f)]
mx '
A, I ¥R Y, GM = W tan . [Rrfarar-2008]

MEET TS ¢.8 7 WIRH W FI |
foarTR RBTET ¢ (BTG Bt ffrrn +4fs e 3374

D TE AT ¢.3 e SRR W FBY |

» it

L

91

150cm><40crnx4ocmmwaﬁmmmﬂﬁww%wmmﬁammmeﬁﬂ

frfam; (B s160kg]
800 om x 50 cm x 50 cm SIHSIFR GG FFH MM Sorx TN £ et s [T AT | FIHA 95w
facfm =2 4 - [@&@ £ 1750 kg]
15 cm x 10 cm x 5 cm SR 4% ISR 7T TS PR | IR W3 0 0,40 T B WY TF
fegfer o e Swwl fadfy o= | ' feeasGM=6.86cm] .
3m® Smres a2 @3 F1ha 3% ofirs BPR | 3357 Steefe o3y 6 1 3T TS SR B
47 Tora B SAfF RN ANTS TR %4 3 1200 kg}
‘o.aowsaaﬁﬁmaafﬁaﬁwrfﬁmwaam%cm.mwmmmaaw
PR - | : [ 3 21.20 cm])
2000 T €5 a3 THWA (T TA7 15 OF ewew 9 < em wwa 3m W cigEms
Wﬁwmwcmmumlwmmmﬁmmmﬁ@wr [T%a $ 1m)
wﬁ:mewsooo%m@mm@qazsﬁaemmwmq@cmwﬁ:1.432°w
T (HEES TS 367 . B sGM=10m] -




v.0 &R 41T (Flow of fluid) ¢

W AR T GTIE WS AR AR, AR, W I oo wieww afim e wikfesetad
TISHT T YH ITE AR AR A 1 TIF 3] SARIE HATZ ATAY 157 PR F19 ¢ (AR #Tods 7w 1 (g
@I AR (B ey 999 RIS 26T Ty AR (151 4109 TIER T AT (an @f4 ang | o [
TACH AR AT TN ANF | TR S0 SARTR T, ©47 FNet [(ifeq 29 woprd w121 wa@ I @ A9
WA PR BT TH AR ] | ‘

ﬁf@_:i HE ANZ (Various types of fluid) ¢

> 1 79T &A1’ (Uniform flow)

B
&
§ LATE AT S0 AT | T §
3

XY 1u’l’#‘l’i\(Non-unifoa'rn flow)

© | FRE AR (Stream lina flow)

8 | fempm &g (Turbutent flow)

¢ | =¥ &A% {Steady flow)

& | TTE AR (Unsteady fiow)

q | RLITHIE &% (Compressible flow}
b | SITITETN &4T% (incompressible flow)
» | 397 2313 (Rotational flow)

Yo 1 5947 &A1 (Irrotational flow)

¥y | 9FNIE> g (One dimentionat flow)
>3 1 fawifa® 231z (Two dimentional flow)
»o ¢ fafdrE @2 (Three dimentional flow)

v,y e o= FRO &R 5K (Defination the different types of fluid flow) 3

(i} >T¥% @AY (Uniform flow) $ TR (19 94 #W14 #1371 41 51101 foon gafs 7 wea 1f 99 9=
At e @ 2R “femr U 20 S T I Q% 0@ |

o ¢ &.) AT 27R 5 3 u.3 o 2y
N 3 B \ ———
> - ] ':";-,g---:‘,‘_.-‘- e ~ —
» > > / - I
» P > [, — - — .
{ > 2 3 - AT Ll
L > ™ ol - - _

o £ &0 TERD 27T : 60 2 .8 W= a1y



& ez A - | Y-

(i) P &AW (Non Uniform flow) 3.3 +1% 3 oI feg oo eifXe @A T W3 7799 CReita
gl eﬁﬁammm—w«aww AT A |

{iin ‘I'jﬂl"[ ¥ (Stream line or laminer flow) § AMZI F7W W W‘I&ﬁ W SRR BT G‘t‘t‘t
(TR ST TR IR 4T |

(iv) Rsm 4T (Turbulent flow) $ SATEA T TACTR WLGTA azamm—m TG T & AT
o=t et A

: (v) IRF I Y e (Steady flow) § T 2INE eﬂ; oS e (ermea "Tﬁ'ﬂT"i) SR AT
B | L o

(vi}) R T F 2T (Unsteady flow) 8 WWW AT TP WWW |

(vu) Wﬁ%m (Compressebie flow) & 2R1R W ELIEF e ¢ ¥y *fRfEs = @ HAT
TREIEAER HIIR AT |

(vm) TGN &A% (Incompressible flow) 3 93 ARRRES = o= oIF WRWTW‘?IET AR, A0 |
e SACIR AT SO Qg A Ster). 31 7 1

(ix) Y7 2R’ (Rotational flow) § SIZI T m e e e BV,‘??T’W wRiEs yraeE  [=
2T Y =@z A |
) Wgfq 23T (frrotational flow) 8 & SAIPEN LR (T m e TS BRI ﬁm w5
R A TR Wi w1y eR aknE geeiie o siew wylh g |

(xi) GFET &A% (One dimenticnal flow) & (T AZ &JNES IS YAE G FFLAY TN LFM 52
T I G AR A |

(xii) Tefes 2% (Two dimentional flow) Eﬁ? GINEE AT A4T=R “Wﬁm e = o fenfas
SR 9T :

(xiif) R-TfA® &A% (Three dimentional flow) ¢ (0 2AMZ eIt Crredn RS vwwrsr aﬁa ﬁ«—« RRA
SRYH FA I (- LR T |

* % RTINS I (Reynold’s number) 3 4TaR RTATS (74T T 1535 (@ (Critical velocity) ZAféfaT copf

aa\f—wmmﬁaimwﬁmﬁﬂﬁl—@|%ﬁaiﬁmwﬂwwaﬁmﬁ§hﬂw@mﬁ
mﬂmﬁmmmﬂnmﬁtﬂmmmﬂﬁﬁw

Eglgtafe ot
ﬁmm,npm
AR, -PL.pv_pwd vd
v poopo oy
d d
SR ST (AT x AR
= T FRADS STFNG
[y 2
— o L
vd mx?ﬁl’i

[0} s tats s



y88 : TP
GAH,  p = TACT Y, kg/m®

V = S92 (%1, m/sec

D = “n&tem o, fice

p = AR A{E1, kg/m-sec

ferars w192 2000 92 0 3= #IET AfEnR 93 wEnfB 7 2000 9t 4000 aawmw—cm‘«mﬁ;m

TR A SRS (PO W A 1 g AN 4000 €3 Bl T AR S BREEeTS (WR4T) 7y 1 2000 -
fars ameR fefbem EEfite mr fFbene e @ g 2400 s TmER (e
ceriAfbeE T fEbarm ot am | wffm @ @t AfieR a9 BegeT ewE ofide Tm oe AEh
a1 41 fafoem cerafafs

g b2 ffm ¢ fFfac aatt (Explain the term Discharge) s

E e @ (Rate of Discharge) 8 (=1 ARA A1 BIIER {Channel) 9% orem fima of oners @

E Afem wae eafTe T SiE 43R TR A N 2 (Rate of Discharge) ettt fasfa@ (Discharge) 3 |
Jham Q W1 ST T 4 ‘

IA T, a = NRA SZORA CFITH | |
v = T 1Y @A '
I e

Q = (AT x THAY

ooy e

P B

X l—— Vm/See

C T

ﬁm,@.eeﬁmﬁﬁﬂé

TR %, a B agmeem craw i qafs TR v i ofs ciets v AT ot s o S
2f%® 2ok 1 four 7rs i @@, afe Grwrs v fiem G, a (Mo agmee (i Sifesr wigfen oge
fasfe =zt |

el A2fEe wAreR ffarR «fmm = wifys Gt amres .

Q = (%A x TS =
= av
Q=avm®/sec



oA e A 8¢
©.0 WWW {Equation of continuity of fluid flow) 3
(T 21351 BT (SR Ten Wi Seietoie e aie o aie Tre ItE = ofS it e
ST AT SRR FA (T S AT | ST AT AR AT T | SR AR (T <Y
2T @2 ONfed AL=ead |
WA Y, e@m%@amﬁﬁﬁa@‘-‘ﬁﬁ&ﬁmﬁﬂﬁmwwﬂuﬁwﬂﬁsm|

v
s
SN e ]
V o oA T S i
I PR AT ~ P
V. PRI VI B
SRR o R
Y A I AT
% W A
g Y AT,
o PN e,
a; A TR W3
- R N A AA A AR ATRTILY
o AR AN
A A AT A A A A A
VAR A
s A
VY. A
- Y, e
L}
a3 e

03 590 == 1 ™1 8 ay, an, S as
aizvrﬁtﬁm.dwmmwr '
v,:’ﬂﬁﬂ1-1mwﬁﬁ;
| @3B EM, ag,vzu‘l'ﬂaa,vaﬂm221ﬂ?£ 3-3 (AR CFTP Ga (T |
RoAfS corPRet JerareEa 21T b ST STl JUTIR,

Q= ayvg

Qo = v, 932

Q3 = 83v3 |

g g% (A1 7@ (Law of conssrvation of maﬂer)wwmmmﬁ 1-1, 2-2,"3-3 @ f&A0 Gra=w
«fefre aafzs sam Afwe SR

01 ='-Oz = Q3

Jo@gVy = dpVp = AV

I..la—aﬂ—..ﬁo—m



38Y - - wRER
AT =i Q = av -
qRTAfRS AR, Q = a,v; = a v,

'ﬂ’“ﬁq, d1=WﬁMWI
d, = (RIC A A |

= To AT CFAEA |
ap = (I ANIA CFAT |
-G, a_“f
W—@MWWIA@BWWWScmnﬂ'{{wcmAWMBrrﬂsecmBm
;4% @ T [amﬁrmq::oal

% @mmm

j”( da=5cm, V, =Bm/sec, aA=j:-x(5)2=. 19.63 cm®

=800cm /sec
| de = 10cm, Va = ? ag = 7 x (10)° = 78.54 cm?
aa Va=agVe

T a,V

_19.63 x 800
T 78.54

- = 199.95 cm/sec (Ane.)
: W—%QJmmﬁtmﬁmﬂﬁﬂﬁ@mmWSCﬂmeﬂmwcmsscm'
wmmﬁmzsm/secmmmmmmmmwa [Arftat-goot)

) crem e,

wamm, dy=10cm

-h-l::l -l:-ln

x {0.10) = 0.00785 m?

(B0 4TS T, d, = 6 cm x (0.06)° _ooozam

TE 4T (T, V, = 2.5 m/sec . 3
B ST, SifsTam, v, =

_ 0.00785 x 2.5
=7 0.0026

: =7m / sec’(Ans})
. s s, Q= av,
- =0.0028 x 7
=0.0196 m°/ sec {Ans.)



AR s A 389
BAIIA—b.9 | 16 em TR FB 127t T 20 m / sec Tt N FAIRS 79 FRfwea =R aar & AR
IFT= T 25 om TR T O AT (v TR 3w [=FRAf*R1- 200¢]

) o e,

d; = 16 cm s ay=5x(0.16/= oozm2

d, = 25 cm - ag =4 x ( 0.25)" = 0,049 m?
Vi =20m/sec '
V=7
Q=2
TRl &f,
frfurw Affme, @ = av,
=0.02 x 20 = 0.40 M’ / sec {Ans)

- (W TR R, V, =3;3L

_0.02x20
-~ 0.049
= 8.16 m/sac {(Ans.)

Trizat-u,8 | @3 ABA AB T B R T et RS 7w ¢ R D 1%t Af® TA® ) A, B, C
g2 D e #4270 W 30cm, 20 em, 13cmm15cmm,amnﬁwmﬁﬁwm
a2 C FATe @ IUTFH 2mi/sec AR 4misec. _ . [Arsifitza- mm]

proed) crem

AT AH =30cm =0.30m
2 _
- A 9T CRETE, a, :M)—z 0.071m?%

B &7 3% = 20cm = 0.20m
Bmmw M@L =0.314m®

C ﬁﬁ T = 18cm
. C &9 ¢, ag MM)_ = 0.0254 m?

-

D @7 [ =15¢cm
2
- D &% CarE awmgj)—:om?? m?

A 9% (7, vy = 2mifsec
C 9% (T ve = dm/sec. _ .
A 3 fasfm =Q,
11 T,

Q=a,
Qu=aava

=0.071 x 2 = 0.142 m°/sec.

LR ’

B (& (9 ='vg
C-% @ =y



S8 TR
agVA = aB VB

dp Va
VB = aa

_0071x2
= 70,0314

- = 4,52 misec.

%A1 faeral (Geometry) zrs 413,

Qa=Qc+Qp

A, 0.142 = apve + apvp

A, 0.142 = 0.0254 x 4 + 0.0177 x v

A, 0.0177 x vo = 0.0404

Vp = 2.28 m/sec _
TSR, Vg = 4.5 m/sec R vp = 2.28 m/sec. (59) :
Triat-v.¢ | Aot GG 20 R amw ot a= e SRRMAG 1500 . 4 <R St F41Te ws

> S 373 3y '
Prre) T WIck, MR 9T W = 1500 kg,

P = 20 Kg/ cm®
w = 0.001 kg/ em®
P20 '
m' - CBIUS (7T, Hz—_0001_20000c:m 200 m .
- wpepefs = WH 1500 x 200

22500 =" 4500 = 06.67 hp (Ans.) .

Brizgd—v.y | 15cm ICR 30 %A B 12 nvsec @O 1w dafe aom e T T qftr o
mzs cm‘{t’[ﬁ"ﬁm’fﬁ'ﬂﬁ‘e =i AT M =y 2004 ()]

el crem <,

aawwmﬂawq,ﬂum:o.wm

C1 QM@ AR T, d, = 25 cm = 0.25 m

8T GitF 7, V, = 12 m/sec

(R ETTIR @, V, = ?

ﬁ?ﬁrmavfﬁmq Q=7 -
= W,

ﬁ‘fﬁwmﬁ,c a|vy

4 x (0158 x 12

_ =0.212m*/ sec
- = 212 litre / sec (Ans.)

It @,‘!f-‘:[, _
vy = AV,
_ayv
2

=x(0.15*x 12 .

2 < (0.25¢
= 4.32 m/sec {Ans.)



‘ 2RER 23rE WS _
THRRT—4, 9 | T TP @B 127 TR TG T AT 20 cm G, @S ATI I 10 cm SR 704 A1
MM1wmmﬁHGﬁ5mrsmcﬂ5mm«ﬁmﬂﬁmﬁﬁwu

P corm i,
TS AMEA A, 4, =20em =020 m
(TB AR AT, dp = 10cm =0.10m
Tv ACSE A @, v, =5 mis
&5 IE A @, vy = ?
fvfaem wfmne, Q = 2

Wt i,

st oA, Q = ajvs =7 x (0.20)° x 5
=0.157 m®/ sec {Ans)

avy . = daV;
v

. _ sl

.V =3,

7% (0.20° x5

7% (0.108
. 20 m/s (Ans.)

8%

[afe-saaw]

W—xb.vﬂScde’ﬂ’ﬁﬁﬁ’Iﬁsznﬂec QT A 2R T R AR w9 AR

I & @ AT 25 cm TH O ATHA @ IS

preed) o s,
AT Y HA1ZCHR A, dy = 15em = 0.15m
O T8 AT A, dy, =25¢em = 0.25m
YW &MY 7, vy = 20 m /sec
fasfuraa #finne, Q=7
O AT® @, v, = ?

foysfaran #fwma, Q = a,v,

=T x (015 x 20

= 0.35343 m®/ sec
. ' = 353.43 litre / sec (Ans.)
dy ¥y = dp¥s
v =AY

a;

§x (0.15)2x 20

7% (0.25)

.=7.2m/sec (Ans.)

ArRefETR-3003, 3]



3¢o ' ZRGRR
TARE-0,5 | 15 G, TR G 1R Ficw 20 ROR/CTFS o AR RS 7= | & Az bz T

TF 20 G, T T ={R @ ot e e R L L [RrPR-2009, of, S3(HR))
N ’
ﬁ‘fﬂﬁi "Tﬁﬂﬁ Q = a,vy . 20em
) ’ A
= 0.785 x (0.15)% x 20
=0.35m®

c-mamm\;z:a%

_ - , 1O
___035 7 Tsem
£ 0.785(0.20)° | _
_ e for s 0.0
E E = 11.15m/s (Ans.) _ -
| £ BRI, 30 | 15 GLAL oW T o112 ficw oY oS 15 G, @t 1 e T | 1 Pt
. o T 3 | IR T TR AT 25 CLAL 200 o1 eftoed o ffu AT t-2003]

oo &S MR P, dy=15cm =0.15m
C‘Nﬁlﬁ’lﬁtﬁw, d=25¢m=025m
/94 A (T, vy = 0.15 m/sec.
e« Q =av

: =§x(0.1'5r'-’x0.15 .

= 0.00265 m*/sec.

= 2.65 li'sec (Ans.)
SRR,

e wfR,

a4V = daVs

. T
v 7% (1.15°x0.15
V2= =

: :
2 Z0257°

=0.054 mYsec.
= 54 liter/sec. (5&)



R R A | - N3
4,8 2IRA (X® ¢ B @E (Head and total Head of Fluid) 3
Q’ﬂ@‘ﬁ@i(Head of Fluid) ,mﬁaﬁ%ﬂ%mwwwwmmmeam«m

aWwaww1@m@wawﬁ@wmiwwolumnlwmqmlwwﬁwwe
515 0 LA 9D | :

(RUEA AFATSH (Types of Head) 3
(F) (SO TIB G SAFFRAS Voot A (THT @S [t s C{\b‘ (Dqtum Line and Datum Head %?

" (2) Potential Head) $ ) (0= (Zero Level) TR Reafes @@ @ IS AR MU TS TIETR A

ﬁﬁmmﬁwwmmeW|@mmﬁmwamwwﬁmwm@
&% {Datum head) 2 | Potential Head 8 4= &W | '

(%) *frefs Bwe! 9 TGS @@ (Kinetic Head) ¢
wwﬂﬁﬁmm&mmw@mmﬁmwmmmmm

2
WWlWWW@WWW@lWWVWW@H_;’g

(1) 2R (X (pressure Head) § ST AMRL4R T/l (¥ (I Y TS TR SAAffod onf@ 41wt Swet
3 TSRS (2 (XE (Pressure Head) AT | &TF H R @M I TH a9 43 KB et (<O |

(Pressdre Head. H :g
GATA, P = BN SES!
o = THET e

(ﬂ)ﬁfﬁmﬁotalHead)swﬁwﬁmwﬁwmwﬂmmW@amcﬁm@m

CTTELE (G (XS (Total head) 30 |
2

Vv
Cﬂﬁﬁ'{EH:Z-+a+2g
AT, 2 = (BT (RS I ABAHIEA (XE

| B:cﬁmm -

= DIRAGE (TS |

(w,)cﬁfaﬁ%vnﬂcqxs(c:emrifugal Head) $ mﬁmmqﬁﬁawﬁqmwﬁwmma@
mﬁ&@mmmiﬁqémmnmwmw dﬂrgmwmvg!fﬂ(raz-n)w _

Vg !ﬁ
“Eﬁi]smmna"m 2g !



SER

BY = s s <

M

2|

I

G

Y

AR A FIE T2
-mmmmmmwmwmwmw%wmaﬁﬁawm
T T S GBI AL 2 | _ _

N AT R S 2R s F 32 : [arefiTar-2o00, 04, 03, o, 33
A, P R e 23R Tvee & ime . [eefEmose)
WWWWW‘WMGWWﬂWW&WWWW1W

T T weE G 8 AR SR Wt o SN T SiE ST @iz 3 |

eI ety e f @y ' [@aifiTaT-200b, (%), ob]
@mmaﬁm%ﬁa(mmﬂﬁm)mwwwﬁammwma@

.' _Tﬁmmwﬁmmﬂmr

wwmmﬁvmmmmmmwﬁmmu .

s Awm $y C [RifTa-300]
e, CRTes AIRA B R . [RRIRAI-R00t; ob(#fF), 33(iR), 38(+1f), se(=1)]
.-Wﬁﬁﬁﬁﬁm@ ﬁ@%mi‘mﬁmmamwmawwmﬁﬁsw|
%ﬁgmwﬁwmaﬁﬂmﬁiﬁwﬂnmmﬂmﬁmﬁmmﬁ%ﬁﬂ

RIS Y5, = o oo

iRy, famifdrs ¢ i o2g e & e

-wﬁG@EWQﬁmmmwmimaﬁm&aWWaﬁaam
wwwﬁﬁwmﬁmmqﬁmmmmmﬁmrww
fﬁﬁwmaﬂﬁw@mﬁm&ﬁmm

B = Fir _ | | : : :
WA, HB (TS (Total head) TS & Fam? - @RifE-200b, 203¢(fR)]
T3, Total head e A @y ' . [arfiE-y00s)]

PEERL) ot SRR (X I T (OB (KT FIATF (XS IR (AR, CRTEH TP (W (= 7 ¢
P 3 ’ ) R
it (E H=Z+m+ﬁ

Z = (BB (X®



!

B

o |

>3 1

M|

M|

8

qafA A A ' Y
e zm Tnes § @me E o _ : _
o3, Ffrem g & : [FrifIra-20 3]

'-mﬁﬁﬂmmawwﬁmaﬁsmmﬁﬁmwwﬁmm S FIE WA

A foasfam 2/ et Rofrm (Discharge) 2t | @t Q iRl e =0 o |

{7t TR S TAISAVISIA E121E A T G AU €% 0 ¢

A, (AR & Jre : [ArifRi-r0 Yo (A1)
W41, Laminer Flow F1TF IN?

-mavlﬁ-cuwwmwmﬁwwamwﬁw«mmwm(smmnne or

laminar flow) 9051 )

(0w xR m T
CfﬂﬁTFTCQ@, TH=Z+%+§§@W3I
T2CeA 11 WS TS (@ T T YR @B |

DEwal) e stfimid = wi

QT wzﬁ%mwmﬁﬁam,kg
H—ﬁﬁa'ﬂﬂwﬁnﬁam st |

(SO (FT, FRHS (TF 9 m@mmr

TR, (T (8T TS W QARTR? : a R mRa-053, sq(ﬁﬁ)l |

DB b a5 8 7 TS (Zero Level) ReT Rl cu o i ot cusis a1 S
mﬁ@mmﬂwzﬂmmmw«mmwﬂwmwmwmm
HIGUE (OB (X (Datum head) A | 9@ Potentail head ¢ 201 T |

FREBS @E 1 o T4 fiffR @0t RS zre < TR (B A W WA TS TS
Wmmmm|w%mmﬁmmwwaﬂf%mvw

W@H:%mu

mw:wmwmmﬁﬁmwmﬁwwwmmﬂ@wwﬂm
(%E (Pressure head) 09 | AT H TR 43P 1 q0 @R 9T 501 wear GIRHABR,

LR s e & qurms _

PEe) st wamc i ¥ T ) com N o cafirer S e e 4 < zeTa S

PR 1T 216w 9 a1 Brrma | W M (W RS e e Wi o g i T aa
BTE (T (FCSR 7B W ©A Centrifugal head 7™ (

At @ Tm
-wfi@waﬁ*ﬁﬁ'ﬂﬂﬁmﬁ0=avms/sac
I, = A ergmRTT CRa, TR

v = ST &I (3™, cm / sec

I



LERILE 2 |

3¢8 .
S¢ | EEE AaRE TR o . | [arefficat-2o0v]
PSea]) waifee e 2= Q; = O, = O '
a1V = QpVa = 33V3 . . S
| ‘Bﬂ'{mﬁmtﬂmmml . ‘ [rrfit-2 00 (4HfR)]
P Bregers art @3 s = 4000 @3 G | - -
say ﬁw@m)mwﬁm? K  [refia-0se)
PGl rarza = SRR RO SIS eI B & Qe e (Turbulent flow) 2/ 0
3| mmﬁmmﬂm? : : [armfia-2os 8(AfA)
-mﬁﬁmmmﬁmnﬁwmﬂﬂawwﬁwwﬁsmmwﬁ
. mmwmm‘uwwmwm:

g‘“:' wdie, Q=
AV = @Vp = AgVy _ o _

"E;sm W oA T R _ - [ 2004
S, e (OreTe) mwﬁmr : | (-2 0 30( 1))
WﬂtﬁﬂﬂemquﬁﬁHWﬂﬁWWmﬁl

20| -Wmmﬂmr , ) : . [AretfeTar-2033]
DO o aicas: S SR ST S G 6 SIRITEA AN TR R 3 ST N AT T

[ e axamea : ||

Y mm,mﬂﬁaﬁwmﬂ%;, QR STEReT s i gae T | [z 008
o, S 3 @, WMWH-‘I; : [Wm-ioqb'f
o, mmm crets ¢ Aif¥EiaG Bt (Veloucty head)H:%. | [RrfEca-2 00

ﬂﬁuﬁmﬁimﬁmwﬁﬁmﬁ@mmwmwheadw;WHWWWI'

maﬁ:,'HﬂMﬁﬁmvﬁﬂmﬂ%@mwmﬁﬁmiﬂn&m%ﬁWW%Wm

oo g ~fm e Ane I e I

T& o e fifof = WH.

ZRI ffos = wfefs afe=ifs
WH = 3 mV2

i, WH=-§><EV2[ W=mg -

g ]

-



Q1

-

8

¢l

Zqgm g Afs See

mmmﬁmmmquﬁm co - [arefET-30 0]
R, RS T (RARIRFSI SRR T AR oFon FS1T e 7w oreis | RIfri-xooe, $o]
U, SRR YRIARE Aty afeemm ) [Frfirca-3o s o (*if)]

Pl ariza oo waTT VY T <3 T AT | TR @S GITATS N T B ¥ T e
fora fesfazm =Rt (Q) @3 7w W | e R S e

Q = av = constant

Q
Gl"lﬁ% iy =dg¥e Vo = a- m/sec

Q = R T I et Frem Ffaoma s, m®/ sec, v; 6 v, = HRTR 1 - 1 e 32 - 2 e &R
ﬂﬁfmm!sac 8,9 8, = MR 1 - 1= g2 - 2 WO ARRAT I m”
= av iﬁlﬂ frd ) .
w, e ¥ 4, Q = av | [Arifr-2000)
PR oot s ot o2t a1 MR A IR ST A R TR AT WL T W
mﬂh@mm%mmmﬁmﬂﬁawmmﬁﬁmﬁwmmmﬁﬁm
TR Fofam 30 | At Q o e 39 Ew ,
T 7, @ SRR etgmRTT cwawe KRR wed SR 10 Few s GRS v bR e (R
mm)wﬁwmlwwmmm ofe oS v fibm A, amﬁﬁmﬁz@ﬁﬁﬁﬁwﬁ
Fiferer wigfon waw fnfe o) :
#3Mf¥e wxem Fsfarm sfie = wies Fiftrem wmes )
M, Q =av m/sec
TUR SR FT oI 8 Py
bEea]) ez aturTs s et | Tan 3
> | N g9, (Uniform flow)
R (SN &R7Z (Non-uniform flow)
© | P AT (Stream ling flow)
8 1 feedet @1z (Turbulent flow)
@ | T g4y (Steady flow)
& | W AR (Unsteady flow)
91 HQAHTAR &AM (Comprassible flow)
b | S €7 (incompressible ﬂow)
» | 9= &7 (Rotational flow)
S0 | WYt &3 (Irrotational flow)
3> ) SIWAGF AT (One dimentional flow)
3 | fRfar etz (Two dimentional flow)
so | fiiae 22 (Three dimentional flow) | . _
(ST (0% TS B @y | [ArfeTat-2033)

PEl) com 12et At bR AT U A W @ ATS B AR 31 IR O T [
Tt (Particle) 7S ¥1gt 3yt &ﬁﬁ‘iwcﬁwmmmﬂﬁmm @S (Potenllal head) 9= | Q& Z
T AT I W | 97-0FF A%
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o
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Y

. mmwwmm NIWWI - [=rREfEEL-20b 0]

b mewe]) v.o m s |

et ford

(as)mewm(ﬂ)weﬁqmﬂm(ﬂ)wmewﬁm@)aasmﬁwﬁm&ae
farias e |

PR AEETE b TR SRS H99 |

T (© '8 (AT o2 Tovam ey ordps |
DETE AT .8 W wHH KB |

Wﬁa‘ﬂwﬁmmwmﬂtﬁmmﬂﬁcmaﬂa%@mmm@ﬁ15m}sec1cﬁfﬁ
AT AAE 7M./ sec AN INCS BA (7B ATIR AW IS 267 Bow? | [T&7 ¢ 8.78 cm.]
300 m TR AR G @S 100 (3 1 Gk TY 4 1m YO W T T W g A4S 0.5m TR |
AELAR foen o fifSTb 5400 bR =N emifEs e B €103 31 0.7 kg/em” &0 g 2w b1t 97
%mnkgfcm]
3omﬁma¢fﬁamﬁwﬁWﬂwﬁmmﬁr@mwwfﬁmuww
wwﬁawamﬁtammmmﬁmeo%mﬁmm12cmznm*rmmmwf~r%40%

forsfor T 8 iR et e | <ATRTeR TR e IO Tt 4 mysec (5 S AR A4 AR

= @ w9 %% 3 Q, = 0.0503 m%s = 50.3 litre /sec]
ﬂﬂ'ﬁ@ﬂ%’ﬁi"lﬁm"nﬁmﬁGWIﬁWWWWMcm‘GmﬁmWSCm|?ﬂ$~ﬁ1weﬁm‘
ﬁmmammwmﬁmﬂﬁmaﬁiﬁmwﬁmﬁﬁﬁﬂw| '
: _ f®%% ¢ Q = 53.87 fitre/s, V, = 19.05 m/s |
100mwwf%wﬁ<§ﬁ'¢ﬂri‘cﬁaﬂwﬁmﬁf%msoﬁmﬂrﬁﬁ%mlﬁﬁﬁaaﬂﬂwﬁim
30 om Q%R WOF AT 20 cm | % AN B et 1 kg/em® T @if eftea itsR SR T
itmxoggkgfcm]
ozsmﬁmaaﬁﬁmﬁwﬁm%oﬁ/ﬁﬁﬁmmﬁwﬁ;@wﬁﬁwﬁmﬁham

a7 ¢ 0.054 litre. ]

®



4.3 I 9@ (State the Bernoullis theorem) $
S (Continuous) WM FAEEW (I 4D ‘ A
SPITFEAN (incompressible) TR oW« < zrs =
frrs YArsfae zoms Ry OR 4AR NN QUIT TS
HTTS I GG (Total) (X6 W TF 1 WBR IAAR T

i e | WO g g ey afefde m, sarEe AR I
#Te] TETE T (W (RTGA S5E (Head loss) T8 711 - C¥Om owsH |
Sasad

miﬁﬁQ>HR%@WBHKWWWUWWHWWWQFGWEVWr.,

sifsTas onfa eatfEs sk 1 X - X (@0 @vEa | forn qwfifs fAv@m A, B 8 C (3 A= R 9T a7 37E, %1
A (S (G011 (TT = B (S B (TE = C (T Givm (TE : d"l

Pat Va° Pe Ve Pc v ‘

Zo+ oy ot 2g

K+2Q=ZB+E+2—9= + 2g
2

Ps Vo
H+O+O=O+—+O=O+O+2—
w g

Ps vc?
H=2=

A @@l fEm SR @, e g e g wliwive SR e wan Gie i T
A 9% TS = worsy BN a1 W) @ @ @ @ S ween TRieaed @ @@ 9B @

= Rrmst 730T T3 | SRR, WA 3R B ¢ C TR W (20%a WA (head 10ss) WETI B e itk
ﬁmv{mmmmawmﬁm=cmmﬁm+'ﬁﬂw

2
vV
wvﬁtza+—+ =Zc + —+%+h




St |  mamh

9.3 AR S@w @A (Proved the Bernoulli's theorems) 3

mw%mmaﬁﬁfﬁﬂm #1259 7 iy wam "t K <o g siem Yoy SRS TR A-
Aca-amqmwwmwﬁmauﬁa

T 7,

Zi = maﬁawm'm@mmmﬁmﬁs)

Py = AA GTR™TZ 519,

V. = AA (TR (a4,

= (AP (FgPe, :
GFETSIE, Z;, P, v, A9 52 TR BB TR Sgei«e Tl 519, (39 G Cwad |

: fom 2 q.0
I“ .” WA 2fd fIeEil AA @32 BB CRGR 39 TRITT di, €32 dlzxﬁ—uﬁm:mA'A' AR BB’ G

HIEAS TR, 447 T M T (T, AA W3R AA” (T TR YR S BB a2 B’B’ G (ifetats, @
0T T ) FRAAA” AR BB R WA TP B9n weifafs ammng |

A,

W = AA 93¢ A’A’Wmmﬂwwa@ﬁ TS, (AT AR ‘ﬂtmﬁtﬂWWﬁFﬁG(steady]
AT 27 TR )

W = wa.dly = mazdly

m.ﬂ=a1d,!.=a2d|2 - -

AAWWA’A'wmwammmﬁmmmq =T xR

=Poa, x di; [ -, T = 5191 x Cgpe] '
AQFFSIA BB SEH XS BB’

SRYIA ST &S e Biet firew T AW = —pa,d,

[(-) o= w3%s zoum IR @% @, Pgaahpiaaﬁﬁ%:wpzagaﬁ%mw&mwﬁmeﬁ

’ (Ao 7= faene e 2o )]
51°1 fATH (G I = Poa, dhy + (~Pjagdi)
' = Pya,dli— Poa, dls _
= Pyaydl; — Pa,dly [~ adly= axdi,]
= adl; (P— Py) _ ’ ’
_Win-ry |

W



_. : AR 5 ~ S,
A {5 s = mgh, — mgh, : -
W W
zEgZ1 —_g'_ 92.2
=WZ1—W22
.=W(Z1‘—Zz)
A =3 mv? - my?
Wy’ Wy
='2g 29
' —29(\'2 - v
mm%%wﬁnmfmm ‘Tﬁ"“lﬁﬂ%
Wip, —pg)
w(z 1—22)f—'?0“'_2 2 (=)
2
Pi_Pe Y2 W
21—22+m 0)_-29 29

.-.Z,+E1-+;1g—22 —-+v—(ﬂ‘ﬂ¥ﬁ‘5)l _
O AR o ARGt (Limitations of Berroullis theorem) 3

AT vy @ T TP YRR Tofw A, mmqﬂﬂ*ﬁmiqwtamﬁﬁﬂw
ISt fies e 2@ |

3 mmwmm(mmm)wmm@mww |

R 1 QI I AT A ORI A AR ey 8T o S |

© | Atfesa @l Trdre AP SR AR o SRy I ey | Ry O I EETEd U et
% T R E

A2 AR @ SRR e s (Apply the Bernoullis theorems in
solving problem) s

Barzai-a.) |30cmm@mﬁwﬁmmmmﬂmwcmﬂn&mmwwwtﬁmmAeBﬁﬁ
I VR WY | A TS SieeR «ff e 0.15 kg/em® | SR At 0.03m*/sec | A8 B <@ TG R worsy
Wmﬁmmnowﬁssmmwmlwﬁwwwﬁrﬁm BWMW%wI

i“cm. _ B 10em

ffatas .
P A frare coare a, = ”{03) = 0.07m?
2 .
B f=ire (wams ag =E—(2—'U—=o.oo7e m?

A fsqrs e, v, = f 333—043mfsec

mmﬂa |




o

o ETIOE |
B_ﬁ"‘ICS 'f‘l'%@‘ﬂ, Vg = Q 0_0(-}%% = 3.85m/sec.

A\aaﬁﬂrﬁwwmmﬁ%oms kg/om? €3 FTHEET |

QﬁTﬁT‘fﬁihL=-="W“=015
g A 8 B m @3 Bwrel | AL @@qﬁ'ﬁwﬁfm@wml
a4 A 3 B e aictele s et s

Py (W P (Va)
w¥eg Tw *T2g

. _ 15X 10000 {0.43¢ Ps (3.85)

A—"150 *2x98 - w 2xoglt015

+h2

Pp . _ .
?nf= 1.5 + 0.0094 - 0.755 - 0.15

3 Py = 0.604 x 1000
A Py = B04kg/m”
= 0.0604 kg/cm”
: = 0:0604 kgicm? (B&7) | _
C B e ) SEghesi gibTe «w onitu foes o o o 60 WO o1 oS 70 | e
Ithﬂt R B SIT¥R YT IR 30 cm 9 20 cm | B 1ESA 5% 1.25 kgfem”® ™ A &iews oM ffy o 1 [ErefarEr-2n0e)
o) e s -
Q = 60 F=10r/sec

= 60 x 1000, = 60,000 cm/sec

. A T M, d = 30 cm A= % (30)2 = 706.50 m®

B ATER A, dp = 20 cm d, =7 (30)° = 3140 m*

Q 60000

V1=—1—=—ﬁ56—5=84.92cm!sec

Q 60000
V2_82= 314 = 191.08 cm/sec
PB=-1.25kng,P,ﬂ=?z1=0,22=0
SRt i,

Pa Vi Py Vo | .

Z1+—‘+-27;’-=22+TDE+E§“ v Zi=Z:=0

- @492} 1.25 (191.08)°

+2%981 ~0.001 T 2x981
pA
o, ~2-1250+ 18.61- 367

A, Pa=1264.94 % 0.00l
Pa = 1.265 kg/om?® (Ans)



()R —tEh IR

IR @A )

VAT -0 | 3m VIN] T (2D qEw = N2t drorsty WAy, wm fEew fira R T e far iR
T | TR TR R I 15 em O R SO IR 10 om ) U SRS 1R RN 1800 kg/min @R

BoTER RO B 15m 1R SR HU E, O AT SR B kg/ em’ A GRS [ArEfizar-200b-( )]
B o i,
d, = 15cm na =g (15 =17663em*
d; = 10cm - =T (102 =78.5 cm®
Q = 1800 kg / min
=1%gg =30 kg/ sec -, 1kg ¥ 3™ = 1000 cm®
=30 x 1000 cm® / sec
= 30,000 cm® / sec
v..Q 30000
1= aq ~176.63
= 169.84 cm/ sec
Q 30,000
V, = 5;: 785 = 382.16 cm /sec
A Z=3m=300cm
P, ‘
@mw:mmﬁ,a=15m=15000m ﬂ
. R e R o P, = ?
Tt e,
P, Vi Py V) .
Z'1+E+—2'a=22+‘a+-2*a Z1=3m=3000r?1,22=0
(169.84° _ Py (382.16)°
300 + 1500 + 2 % 981 =0+ w o x 081
=
Zy=3m
fom s ae

P
-ﬁ:aom 1500 + 14.70 - 74.44

P, = 1740.26 x 0.001
" =1.74 kg/cm® (Ans)

kL



bt 12

3 . e
TR .6 1 250 m VNI SFT GO AR TR ANSR T 1.22 m q=R 6T 20T TR 0.82m B!

Y (SO (OS2 1m B o B2 219 (BB (TSR 4.5m BT ST | TR AN M 3misec a5
AT G (TS 7.2m (1R SET) TR aimya it St kg/cm’ B 31 RIfR-2008, ob, 33(4Af))

prol) o e,

dy=1.22m nar=g (1220 =117 m’

d,=0.82m _ s ay= -’45 (0.82)% = 0.53 m?

' p
z,=2.1mfﬁummcmmf=7.2m

Zz =-4.5m

V, =3m /sec

TR ATSTEA P, = 2
arvi = avz

_ a9 _.1..13)(3
V2= dz - 053

=6.62 m/sec
WA S 2—z (SO AR

A F,
Py V12 Py . V22
ZT+E+_§E=22+E+E§
P, 3 (6.62)°
W 2 oxeer - T49+ 72450 g
Py
=, E:—4.5+7.2+2.23—2.11—0.46
P,
A, —=237
a

A, Py =2.37 x 1000
= 2370 kg / m?

2370
100 x 100

= 0.237 kg/ cm” (Ans.)

(R)0—F Heli R\l



AR 5@ ' p VL
TAEEA-a.¢ | smwmwmmwwmmn cm eﬁmmww cm)
. AizetfoT T fow afe mﬁﬁmﬁﬁwﬁaommrmmwwﬁﬁwﬂwﬁm 3003(71f)

b)) eT WY, _
dy =7.5¢cm ai = (7. 51 = 44.16 cm?
do = 15cm a2-4(15) = 176,62 cm® (1ﬁm—1000cm)

ﬁ*ﬁa'o 30 fBr /(1. Z, =500 cm, 25 =0
= 30 x 1000 = 30,000 cm®/ sec,

y _Q -30000.
' Ta,” 44.16
=679.35 cm/fsec
y, =& _ 80000
2 Ta,”176.62
= 168.86 cm/sec
BIUR AP P, - Py = ?
= Wi,
P, V2 - Py VP
21 1 1 2 2

+E+—2—g-=22+'(;'+'£

Py  (679.35)° P; (169.86)
=, 500+‘m * 5 981 =0+ ot 2 %8l

P, P
W, 500 +235.23- 1470 ="~
P, - P ' :
U, ——L=72053
m
P, -

Py
= 720.53 x 0.001

= 0,720 kg/cm® (Ans)
TAEEY-9.% | D 5m WNT AR TFSRCET AW 15° GICt AT W ) 2R B weer w10
cm mmﬁﬂmqﬁm%ﬂmwzsocmmﬁmmmwﬁm1nusec§r:-r1ﬁwm=rw
mmﬁq‘aWt Tt ssaa(rf)

precd) v i,

d, =100cm=1m Cno=7(1)?=0785m®  Vi=1m/sec

d =250cm=25m - 2 =% (257 =490 m?

zy =0
Zz =Lsind
= 58in15°
=1.284m
awme, .
A1y = V2
av
2= ap
0.784 x 1

T 490
- =016 m/ sec

(1) D belp BN



w8 LG ] -
R e, )
P, v o Pp VP
Z1+E‘+2L=ZE +Tug+'2ig

P, !1[2
M O+ 5+ 2% 9.8
P 2
~ P, (0.16)
=1.294 + 1+ 5 981
P,

P
T, —-£=1.294 + 0.0013 - 0.0013 - 0.051

P- P,

=1.2443

‘. P1" Pz = 1.24‘43 x 1000
= 1244. 3kg/m’ Ans.

0% oy,

frm ¢ a4

SAEM-a.9 1 100 b wet S worpfie e v 50 A /sec R 2RE T | AR aF aTTST
A 30 cm G 77 AR 20 om. TG I 517 Thg/em” T (b Soea 51 fr =y [afman-goos (o))

frre) oo s,

0 = 50 ™ /sec = 50 x 1000 cm*/sec
= 50,000 cm*/sec
d; =30 cm .. a, =7 (30) = 706.5 cm’
T

d;=30cm . ap=7 (20)% = 314 cm?

=— =Saag = 70.77 cm/sec

V= a,7 7065 =
vy = ;?2- = % =158.23 cm/sec

2, =0, 2; = 0 (.. ST NIFT R AwTe)
py = 1kg/cm? Py =?

2
P, ¥ P, v

;+2—g'=-22+$+-2—g-

1 @077y Py {159.23)°
T,0+5001*2x081 ~0* o ¥ 2x 98l

Wﬁfﬁ,z‘|+

P2
T, —=1000 +2.55 - 12.92

T, P, =989.63 x 0.001
= 0.9896 kg/cm® (Ans)

()R- telefiRg s



AR @ | S

\‘smw b | 200m V9! <D ARA 50 em TP TS T FF T 25 cm ¢ ARAS TR =R RN
IR T TAEAT AL TR | TW TR TIEH &S B tkg/em” wmﬁmmmm
T 3 1 #AiRetfB ey fren 2 <TRITs 100 iR <11 erifRe T ) [t s sl

bRy e wITE,

a =5(50)° \
= 19.625 em®
T
2, =7 (@5)*
=490.625cm? .. Zy=Z,=0
P, = 1kg/lem? P,=?
T \
s 25em
50cm "
¥ - A
= oom—""" ;
sy E
Q = 100 liter / sec = { 100 x 1000) cm¥/sec . '
= 10° cm¥/sec
. ' - 10°
L Q=avy =av, V1 =Tggs.5= 50.96 cm/sec
o awy = 10° cm/sec. © = 0.001 kg/om®
S, a1vs = V2 , :
AW 1962.5x50.96 . : | .
"Ve=Tg, =T 490625 :
= 203.84 cm/sec
i s e e,
' vf Py V,2 'p2
21 + 5" 2g @y Zz+ zg
.
T, 04 (50.96) 1 (203 - 84)°

2% 960 * 0001~ 0¥ 2 %540 +m '

L]

P
qt, 1.325 + 1000 = 21.2 W
P,
'«ﬂ,’;" = 1001.325-21.2

a1 72 _gg
,—%=980.13

.. P.=0.98 kg/cm” (Ans)



Sy ' BIETITE |
ot qa;300mwvnimmaﬁnoowwﬂﬁm1mmmwwqmﬁﬁmosmm|
' mﬁwﬁﬁﬁ%mmﬁ%ﬁvnﬁwﬁmmlﬁﬁmmo?wcm mﬁﬁmmﬁﬁW|

- el crem o,
Z,:O:“?%g =3m

= 0.785 (0.5)% = 0.19625 m?
a, = 0.785 (1)° = 0.785 m?

fBmean
. . 5400

Q= 5400 litar/min = T00x60™ sec
=0.09m°/sec  {1m®= 1000 5]

Q 0.09
.V =3, =0.19695 = 0.46 m/sec

O 0 09
?rmﬁa ™ W,
7 Vil Py 7 V.2 Py g=19.8m/s?

1+ A+ 2_+""_'"+'-"" .
29 9o | @ = 1000 kg /m?
' .| P2=0.7kg (cm? = 0.7 x 6% kg/m?
2 P 2

T 0+ {0.46) 1 {0.115)° 0.7 %100

2x98%7000=%* 2798 *~ 1000

' P
1
1, 0 +7460g = 10

=L Py =10 x 1000 = 10000 kg/m®

10000
m_1 kgfcm (Ans)

"._

'\ .



Swis- q;amﬁﬁmmwwmmﬂmwﬂmwmmmﬁ a3, STo etve U Q
. | ffaem AR afe RRD 3800 MBR T Tt SO €Ty B T T TR

) crem o,

ATRTAR G L = 300 cm

TR SRR TH dy = 15¢cm

e e AR d, = 7 om

140

Q = 1400 kg/ min =

=23.33 x 1000
= 23333.33 cm3¥/sec
BRI P, = Py =2

Q=awvy v =%=%§~3‘= 132.39 cm/sec
Q- 23333.33 :
e V2 - a2— 38.4? - 606-53 CmeGC
AR @ ST T AR,
Pyovf Py vt
Z1+m+29_ 2+m+29
Py 132.39° P> (606.53)°
300+ +oxe8T =0+ * 2 x 981
P, '

Pi
M- = 187.5-300-8.93

li4]
- Eﬂ-ui)ﬁl = 121.43
=Py—
'=0.12143 kg/cm? (Ans)

AR I

29

[afeal-208)
'~ Zy=300cm, Z,=0
n 2
=;4-(15) =176.25 cm?
n 2 2
a=g (7)“=38.47cm

600 =23.33 kg/sec [ 1kg =i e = 1000 cc}

P, = 121.43 x 0.001 [.. @ = 0.001 kg/icm?)

d,=15cm

N

m

6@z a.30

rrme-a. 55 | T (SRR efS 2w (FTm™ 710cm® IR AV (RPN 80cm? | bR TR = .99
2T ITFY (T 6.5m TR MR (X 4.20m T R v 32

P

A wif,
fsfim Q = —=t2= x+f2gh xk
1 - 2
___Tox107x80x10”
TAf710x 107 - (80 x 107)°

= 8.05x 107 x 23.85 x 0.99
= 0.19 m%s (Ans)

X\]2><981 x 28.98 % 0.99

[Arif¥ral-2004)
oTeT T,
a, = 710cm?
=710 x 10~°m?
8, = 80cm?®
=80 x 10°m?= .99
H =65-420
= 2.30m
h =H(s, ~ sy}
= 2.3(13.6-1)

= 28.98m



b ' R Cl | .
W—ﬂ.){!SmWWmem@ﬂqucm ¥ 6 2w T 6em |

et e 2fefRS 1,300 PBE T “tigeets Son e v i 7w gy

Sl S,
AR a1 TS *11E-
Py v P2 v
Zi+ g ag =Le+ b+ 2g
_1 L9777 Py (766.8)
=300+ o8t =0+ w *2xo8]
:ﬁ;—P21=299.69—300—19.91

:,El;,—Pﬂ =~20.23

= (P — P} = 20.23 x .001
Pz — Py = 0.02 kg/em?
= P2 — Py = 0.02 kg/cm® (Ans)

[TrHtf1RI-2004]
STt Ty,
2
£
8
-
Q =1300 Vm
=21.67 lis
= 21.67 x 10°%cm%s
Zy=300cm
21.67 x 10° '
v, =-———2—785 <122 = 197.7cm/s
21.67 x 10° _
V= 0_7’83?6“’- = 766.8 cm/s
Zz = 0
P P1 = ?

Wa:msoomw«wﬁmﬂﬁmweWaWWm wﬁmmwowmam
zuucﬁ‘mmzmwqmﬁwwﬂr@mmmﬁwmﬁmwﬁmmawwﬁsmm

T (T Tm (mﬁamw)mwﬁmmwﬁm kg/em’-q figetd 33 |

|i
C e i,
V. P, v,°
Z1+';}' +'§Ig_ =22+7v2 +.'éag_ .
Py 3 (676)°
=2y Yxgat =47 +3ooh

:>%1 =533-2-0.45

= 2.87 x 10°%kg/m?
P, = 0.287 kg/cm? (Ans)

$P1

[theTat-ow)

2: =2m
2> =-4m
vy =3m/s
% =7m
Py =7
Q =ayv
=.785x(1.2)*x.3
=3.4m”

| 34

V2 =578 x 087

=6.76m/s.



AR 8 DY
9,9 CSR ﬁﬁmwﬁn (Describe the construction of venturimeter and pttot tube)
aﬁ#ﬁcwmwﬁm&vwﬁm mqﬁmwmwwuwwwWIm
TP TR RIT AN 70 TR T AT (SRR B ST WOy WO | ARers el @ e
AT <R ST T U | () cogR RO (%) S fivra () 9B BT

TRFHIToYA G o S i

5 ¢ a5 SRR Ao

emcﬁﬁms@rﬁﬁﬁﬁﬁ aﬁﬂﬁmwwmmmmmmwﬁmﬁmwml
Fstarer ~iRamt ffn v = Mﬁﬁﬁﬁ‘rﬁaﬁﬁmﬂwz(ﬁ) m&?ma(ﬂ)@;ﬁ@)m{%ﬁmm

9 T RS A RSN 9 @B n2H fren fie 1 OB e SHrE SR AR ATE RIS < |
(oA RBRRR 77 STE P AT AR TIOW T G2 RS Ton fra 30w e o TR fiw g
8 PR AR AR ] (SRR KO A4 ST (FHAT (I I T ) AFWRA CRAR TA FACS
TS QB @1 P A @< 519 & A1 1 Ty T cwon = e R BT ey 1R ey oS e 4T
mﬁﬁmmmﬁmmwmﬂﬁmqﬁﬁWWﬁMMWMmﬂ@ﬁﬁﬁmm
mmﬁmmﬁmml@éf%ﬁmwawﬁ@ﬁﬁWW3m4maﬁmmt,

_ mgﬁﬁﬁmmmesﬁﬁmﬁ?mwwﬁﬁﬁawﬁmﬁmwwmbmﬁﬁmﬁﬁ
wmu@@mqﬁwemmﬁmumﬁwmemmﬁﬁmwﬁwmﬂpmw
GReC R ERICREICR S R :



390 LEwTeE g
mﬁﬁmmﬁﬁquﬁmﬁﬁs
| ol
H = franfitra B3z vivt wfvs Ewem =i (m)

= oI AT CFATA (m°) '
32=mtw(m2)_
Q = st s (m¥/sec)
-V = 9T EITS ST AR 91 (m/sec)
v2=src3?:m°rm@fa 1 {m/sec)
SIRE Q = avy = 3,V

Vo
. v1=—§f .................... (1)

muﬁﬁ%mwaqﬁvmmmqwmws

Py — P, & G 1, 2 &7 SR o6l A1 (Pressure head) aw iy mwvﬁa@r@mw
aWHﬁmwwzzm '
H_—23- 9—’—"—5’-‘2-7
g

' Vz = 2gH (“‘—r‘—z)

W%ﬁmmﬁﬁﬁﬁﬁﬁmwmw mwcﬁmwwqm
~ Q= C\f_ '



T 7 59

uﬁmﬁﬁﬁmmmﬁmwmﬂmﬁﬂmmwsﬁmmﬁmﬁumﬂmw.

mlwwmﬂﬁw;awmmﬁmw.mﬁﬁmmawmqmm
AT FA AR | QUHCA AR S0 Yo7 AR a G oot BT Ao a0s 17 | _

ToETs 2 TR H ¢ i xe o ol xmmm wiRd adim v wiEs wiew o v o AR
AHT (T AT AT AR YU WG AN (TS 791 & | T 4UBR A% FqF 27 foeie o7 7 7 Sgre
ToTE AT A R WS BT e T U BEram 7R e waem Twew drder @ afimfrs @ W
SR TR ) Bee et @3 e K IS 9 W 1 SR W -l o w1

TR, h = o4F Bwor A (W)

Q.. = KCyh
Ry Q=CyH
Teale  kCyh=CyH

H
o kel

AR ATSATTF (T (T 6T I BF (SARA (7S 30 | Wb 772t K @ 1 Wi 0.97

ceTpfd it Teme 3T T AyRre fTER e A Esna Mo (ew 7, CTeRy S
Wwwnawmmwwwmwmmmmwmﬁ
PR fos e, : 3

O @ e bR (Incllﬁd Venturimeter) $ ‘ _ | E

mmWﬁ%mmmWwﬁzmmaw&WW|wﬁwwmwmﬁﬁmg
TE 4o @ YA F@ frfam (= =

Wmﬁﬁﬁmﬁmﬁmmmmamaﬁmﬁmmﬁhma@ﬂmﬁﬁw
W | TR & (A (RIS T ol 20S 7 |

mmmﬁﬁmmqﬁwmﬁﬁ%ﬁmmﬁ@mﬁm%w
X 1 o R O R R e RO ST e 3 CoTRR o e e

h_1sg—s e Twe
h = ST @ 1. .
136= mmmwnmewn
S_Mmmﬂmmﬁm‘awa

¥R S (ST (T® h = (13.6-1) x AROTE BB H
QA AR s g s = 1

-

=



i

3% - - wEm

. © (ST (T (Vanturi head) § 9TST (SRR MR M U 581 1 Preenfitr Ber svms T i2e
firw erafke waeem <t ffon compfa fBR =i%ee wiie e w2 38 5% 91 farenfite Bome Sew ama |
KT BT AR AT (SRR (XS I 1 @ (RO H fAn et Tt 77, At o e a9t 7w Wi 9

I (g IR | QAP O h e ot 39 T TS w9 RIS A GO TR ATE A (T AR |

B

-3

55 587 (Pitot Tube) ¢

{55 B8 9= Afam T3 vR AW AT ST AR (I 8 @TEES THE WA T | A TS 97
316 5= frea sifde, mﬁamwmmwiaaﬁﬁmwmwwwmmﬁwwm@ﬁ
A TH |

wwmmcmmmm,mﬁwmwﬁmmmﬁwm
oI AR B @ TEG AR T39S T |
A Y,
h= ﬁmmwmmmm%mwml
H = w1 =wiied f5%ea T8
V = S SmRda (2 |
Beran Trvw oo @it famg A e AMfEes e st fevgre @i @ e v

A foTe R 6 = B fiqre GiB cas

hoHa.Y : ‘
H-h—H+2g | _ 2

- h=i% 2gh :
2g
Fﬁmmwmﬁﬂmﬁmwﬁmwmwmﬁﬁs\mmm

maﬁ-{cﬂmﬁﬂwmﬁammﬁﬁwamawﬁﬁﬁamﬂwm|
ﬁmﬁamwmmmﬁfmvnﬁmwﬁmw A1y Tz |



| m@ h)%

‘mWn:H(E&;—Sl)

« fasfarea =ffirmer, Q = mem!ﬁ(mﬁﬁﬁm)

* (%55 5= firw efattea ¢, v = k+[2gh
A¥MA, d, =TT HANEA [

dg =STCTJ"'5W
a, =g e (I
.az —Smcw
s, = YTIHA W8 &3
s e =g o
c o T
H = v owd =it
K =50 Soram sma

9.8 C@ﬂﬁﬁﬁ%m AU AT T R Wﬁ@' @t ¢ fsfam ﬁ‘fﬂ (Compute discharge In

a given pipe line by using venturimeter 3

Bt nauzscmmm'ﬂﬁa@mmmmﬁmmemmmﬁm
mwwaﬁﬁﬁmmommm@sﬁmmﬁWMaﬁwwmm
Wsﬁvﬂfﬁiwka 1 [mwﬁrm Sab8, be

1w

= 490.63 om®

fastm Q = 7200 FOR/MAS =120 &g / (e
= 120 x 1000 = 120000 crm’/sec

ammmﬁlWH=%—%_=6m=6000m
L ORI TR U (@ FR TSR = h = 600 cm
-, FiTR Co1.RRBTS, K= (e = Vi = 1

- ffm Q = KC+h

=1x——a—1§1—'x 2g x+/h
Arot 2g x+/h

=1 x:@x@x\fﬁ(mem_azwmm)
dz .

a
=1x —= X 2g?(\]-ﬁ
, ap
=1 x—-""-‘———)(\}1962 x-\IGOO

&P~




348 o iRzt
v 120000 = 490 63 \f1962 X 600 }
()

(51 2_4_ 490 63 x+/1962 x 600

L\ \a 120000
L (R1) 2 _490.632x1962x600
’“’-(az) "=~ 20000 x 120000 o0 ¥ T ¥
3, (%1 2 1=19.68
-
_zn,;?:zo.sa ‘
2 :
. a}:%’— = 11640.126
» 3, =107.89 ¢m

. o q 2
S i, QU8 R 2, = 2 = 107 .89 cm?

v d= ﬂiﬁ-"-ﬂ =137.36

dp=11.72¢cm
TeR ¢ QU6 A, d, = 11.72 cm.

Borgd- q;eimmmwmmﬂm emwosmwmwﬁmmwﬁw

TG ATFA A, d; = 1m
FHA A, dp = 0.5m
fibs t-2fEGTrs =097

4
_‘."[)(12
=72
. =0785m?
. 2
4B (T 2, =7 2
_ nx!0.5!2
= 4
= 0.196 m?
@S| h = (13.6-1)x5
=863 cm
=0.63 m
C 3133 X\[— . [
\Ja —a _ )

0.785x 0.1
=B X0 FXe8

~\J(0.785)*- (0.196)
=0.897



- PR, Q=KCvh

=0.97 x 0.897 x]0'63
=0.69 m*/sec
= 690 litre / sec

Q

a

089
=0.798 = 3.52 m/sce (Ans)

Vo =

>qe

TARIH-9.50 | mmﬁﬁﬁmwme@mmwwcme4cmlmmm
mmwﬁMem‘wﬁmﬁi‘m%ﬂmmnmnoﬁﬁezoﬁﬁnuﬁﬁﬁam—iﬁ'ﬁr@%

ogaw,wmmwmﬁmmﬁﬁwa
I T
TG AT A, dy = 10 cm
@G @ I, dp = 4 cm
PG 13, hy = 220 mm, hy= 20 mm

(SR C&T, h = hy — hy = 220 — 20 = 200 mm = 20 cm of mercury

—20><(136—1)
= 2562 cm of water

fibm & -ZfeBTEs, k = 0.98
ffm, Q=2 _
(RTT5 A A, V= 7

2

G eiftws CRTP, a, = 29 = X x (1012 = 78.54 e’

@ﬁmcmﬂw 2=7 % xdg? = ><4 =12.57 cm?
ﬁsf:m,.o:KCsjﬁ

Cc =_3122_ 2
Wm, mx\!_g

78.54 x 12.57
= T8 64 - (12577 V2 x 98!
=564.05 .
-~ Q =KCyh
= 0.98 x 564,05 x /252
= §774.94 cm¥/sec
=8.775 litre/sec (Ans)
WA, Wi Wi, Q = apve

Q 877494 | '
4, v2.. .= 1257 = 698.09 cm!sec

= 6.98 m/sec (Ans)

[FFifETE-2000]



2 S R
BAIRA-9,59 | 0 (ST fbieaw T Ay UM ¢ BT TP TUE 300 mm q 150 mm. SRR
mﬂﬁ4.55mwmaﬁﬁmwmmmﬁﬁwmﬁﬁw[ﬁt‘-mwo.smhwrﬁm-@oe(@rﬁ)]
LR [48 '
@ AT AT, d; = 300-mm = 30 cm = 0.30m

T I CHAT, @y = x dy? = § x (0.30)° = 0.0706 m?

U632 A, d, = 150 mm = 15 ¢m = 0.15m

STBF CHRIT, 2y =79 x 62 +  x (0.15)% = 0.0177 m?

CSYfE LT, h = 4.55m
B st ¢ = 0.97

ftm, Q=7

St s, s wAfde

=K x—2182 _
@ K GRrme A
QT XOONTT s
=097 =2 D XONT7 " 81 %455
097 B 070617 - (01777 * V2 X 981

=0.169 m’ / sec

= 169 litre / sec )

= 169 x 60 x 60 litre / hour
= 608400 litre / hour (Ans)

B9, 37 | G (ST RbRAR T ARG M 15 cm, BT T 7.5 cm 1 T FBR TR 0.98 =

cw;&"rcqrsa.wmmweﬁﬁﬁu‘?ﬁﬂam et Fefa st ' [wm-aoo‘a(ﬂﬁ)j
e v s, -
TG AT T, dy = 15 em : e =Fx (0,16 =0.01766 m? -
4357 A, d, = 7.5 em . nag= %?‘ (0.075)° = 0.0044 m?
ST T8, h=3.15m
ffm, Q=2

S w, et s

Q=kxﬁ}( 2gh

0.98 x 0.01766 x 0.0044 FROETRAT
- e X9 700X 00044 oo sTx a1
(0.01766) ~ (0.0044) < V4 *981x3

= 0.035 m®/sec = 2.10 m%min (Ans)



ACTER @ AL L

BHTERT-4.50 1 20 cm TR GFP 12 e = oAgit R erwfere iy, TR wow frow afe
GTFTS 120 PR 1fA «Rift™ T | ¥ vreEfe twer Hfte sm T, SIRM IR geT TS TA?

(b A% k = 1) Rl s B
bt o aT W, - .
d, = 20 cm ~ &= % (20)° = 314 om?
(5TER FF,  h =5m =500 cm
fsfaa, Q=120 litre / sec
=120 x 1000 cm*/sec = 120000 cm¥/sec
fom m=s, K=1
AT, dy = ?
=R wf,
fastarma «fama
a1 a:
.0 = K x—=1=2— x{2gh
Va1_'az 9
A 120000 = 1 x X3 57681 x 500
\l(31-’-l)2 - agz
314 x a, xJ2 x 981 x 500
314 x 990.45 x a,
7, J(@18) -a = 720000

(Al witam

A, +[(314Y - a;° = 2.592 a; _
A, (314)° - a;° = 6.72 a,° | TS0 %7 2 372 |
A, 6.72 a;° + a;° = 98596

A, 7.72 a,° = 968596

98596
T, 8’ =575

A, a’=12771.50
A, a,=113.01

A, 7= 113.01

113.01
0.785

A, df =143.96

3, d,=11.99 cm ~ 12 cm (Ans)

Taat-q.30 | 43 25 cm x 10 cm WFH SRR W a4FRs R Afm TN e TR
BwS! AT 85 om *NEE ¢5iv | AW (SR W13 WY 0.80 ad bW M 0.97 7w, T 4f¥ AT 4aRRe
STV AR w9y _ [ fHTa-senol

W] SR, .

~dy=25¢cm - 2y = 0.785 x (25)° = 490. 625 cm®

s dy=10cm o 8, =0.785 x {102 = 78.5 cm®

CSRfd &, h = 85 cm of mercury

=85(%'8—6—1)cm010il

= 1360 ¢m of il
G =st, K = 0.97

Eﬂ, dgz =



DL U | gl

ﬁ‘f‘ﬂ?,O:".KC\[—
_K_fﬂz__ gx.\r

09?x490 625 x 78. 5><\}2x981 x-\}136

. \/(490.625)" = (78 50)°
= 126006.14 cm%¥/sec
= 126.006 litre/sec
= 7560.36 litre/min (Ans)

_ib‘m?m-q.«nNWWWMMWWWEJWW%m xR
4T3 A 20 om, 25kg/cm‘mmﬂawmﬁwﬁ3mmsﬁwmmwso cm (*itaw) TfR
2T e 4R W TR weisy a%zznnm(w)mmw&(q)-n‘mﬁmw%wn

pro) crewt s,

dy=25cm=025m ' R PN % (025)-0049m
d» = 20 ¢m = 0.20 m %x(ozo)..ooa14m
P = 2.5 kg/cm®

-Wﬂcﬁﬁﬁ@,H:%’

2.5
=0.001 = 2500 cm

= 25 m (water)
e:ﬁ»‘a ST (&R (T = 50 x 13.6 = 680 cm = 6.80 m {water)
.. (5TER (®S, H = 25—( 6.8) = 31.8 m (water) (S5 x%)

- S5 = 31.8 x'.‘l"o—o =2.544

ST ®E, h = (TR @-Te
=31.8-2.544
=29.256 m (water)

st s, st ofe

Q =K x—:\(—z:%— x\/2gh ' K=1
1x0.049 x 0.0314.
-W xy2'x 9.81 x 29.256
=0.97994 m® / sec
= 979.94 litre/sec (Ans)
m ‘Tﬁ'ﬂﬂ, Q= di¥y
Q
_ﬂ ¥y = 'é:
_0.97994
T 0.049
=19.9988 m/sec
= 20 m/sec (Ans)




. IR R : 5a»

BAEET-9.33 | 2B (SR RO € “T WA 12em ¢ ®IBT TP 4 FLR 1 TR con
AR T 1 (SRR RORM wefiie o TRy 1 AR ¢ (orm e NI 150 mm T i ffa 23
CTVR ST %8 0.90 IR (SRR FR 0.98. [fira-2033(5R), so(R)]

e o

d,=12cm - ay = E (12 = 113.04 cm?

d2=4 cm . ] s az=
81 = 090
S,=13.6
H=150 mm=15cm
- K=0.98
ﬁ"‘fﬂ?, Q=7
e AT, h = S S ;S =15 (———-13'%_;0‘9)
© =211.67cm
dqa.
Q = kx—o=2=x{2gh
. -\Iaf'-aez_ g _
0.98 x 113.04 x 12.56
e 211. .
J(113.047 - (1256)° X2 x 981 x 21167 2
=7981.67 cm’ / sec ' : _ ' g
=7.98litre / sec (Ans)
BHERT-9.30 | 25, cm x 12 em FER (@0 WHYRR oRR fOR 0.8 W W N KRS T
Trmatam mwREtiER ndey e =, 7@ B« 150 litre/sec T ) [Arfaral-goo8(AifF)

e o, -

d;=25cm=025m oAy =5 % (0.25) = 0.049 m?

n
4 -
oA E z_ 2
d,=12cm=0.12m B s 8y =% % (0,12 = 0.0113 m
s, =0.80
s;=13.6
Q =150litre/sec

150

=Toog = 0-15 M sec
- ofy, IEGTER e H v (1rm)
. (2= _,, (136-08) _
« ot (521 (25559 o
4R, K=098 _

Q =kx—22_ \f7gn

'\ja1 — 8z
0.049 x 0.0113 -

: 15 = 0.98 x === x 2 x 9.81 x 16H
T, 0.15=0.88 x T oaoF —(0.0113y < V2 I8
‘A, 0.15=0.202H _

0.15
3, VH =020z
A, H =074
4, H=05514m

= 55.14 cm (Ans)




I

o

L

Wuauaﬁwﬁﬁi‘mmwwzsmﬁ R BT T 10 G, mfbwwwﬁwra
T I 0.8 SIS w1y RS 207 o AR w0 T35S TR | 1R <1 RS Ui i

15m “ihamt ¥t | FIBIGR 2t 0.98 =T Limin <A P iR o5 3y

I“ 2

TR
Q =l

= x+f2gh »k
_\ja1 ""ag C g

490.63 x 78.5 ‘
= @80 63y - (5 ) %42 x 981 x 240 x .98
= 53478.85 cm¥s
=53.48 Is

= 3208.73 litre/min (Ans)

[r=feR-20 0]
(PG SR,
a, =0.785 x (25)°
= 490.63cm?
a; =0.785x (10)°
‘= 78.5cm?
n =n(S2z9)
1
: 13.6 ~ 0.8
= 15( 08 )
_ = 240 cm
k =0.98
Q =7

WQQMMWWWSmWW’ﬂMWWﬁWE%mﬂﬁWW
TR | ARG TR Wi U 16cm AR 5 Wt B 10cm | afRRAT A2 @ 2,000 kg

mmﬁm@mmﬂwmwmﬁﬁW|

ST S

Py VS Py Vg
21 W 2g =22+W 2g

P, P V2 v

—_2 - -k

(w_ w) =L+ 29 2 ‘

PL =Py _ (424.858)°  (165.85)°
= Tw o = 0500+ e T 2 % 981
:»E’—;—fﬂ =—500 + 91.88 - 14.01
SR _gpons
= Py~ P, =~ 422,14 x 0.001 -

= Py~ Pz = = 0.422 kgfem®
. Pz~ Py = 0.422kg/cm? {(Ans)

[REfIRi-20e, So(af)]

10cm

5|_:m

10cm
f6q 2 9.59
(R ST,
Q = 2000 kg/min
= 2000 ¥min
=33.33 ¥s
= 33.33 x 10%m%/s
v, 23333 x 10°
17 0.785 x {16)°
= 165.85cm/s
V, = -33:33x 10°
2%0.785 x (10)°
= 424 .58 cm/fs
Z;=500cm
P1 “P2'= ?
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A

. AER oy
q.¢ 455 DS smercw @ ¢ fafas ffs (Compute the velocity and discharge by
the using of pitot tube) 8 '

TAREI-a.30 1 G 5 R T RS SR T 15° RA CONCT SR 1 R oA ORI
100 G R TFRIVTR R ¢ BT T 250 TR, TRy e et 43 sfert 100 {oR/AL 7

SR T ST A e . [F=fTR-2058 (A1)
T &I,
P, v’ P, v,
21, 1 X2
Z'+w+2g"zz+w+2g
P, P, i i
i 2 D
w w T2 2
P, - P, (160)*
o Nkt - B
M = 12941 5 oy -0
PP .
A, === = 129.41 + 13.05 - 509.68
P -P
A, =-367.22
wr

A, P, - Py =— 367.22 x 0.001
A, P, - Py=-0.367

A, P, - P, =0.367 kg/em? (BT 1 ' s s
G W,

ﬂi’tﬂ??ﬁiﬁ, L=5m=3500cm

| ¥ AEA AT, d, = (00 cm

2 T2 AWEI AM, d, = 250 cm

1 2 AICTR CFIF, a,:% % (100)

-

2 T AT CFATA, a, == x (250)°

=3
| R YT @, v = 10 mis
= 1000 cmis -
o2 R HITER A,
a,v¥
et
1
£(100)" x 1000
= .
4x(250)
= 160 cm/fs
Z;=0cm
N Zy = 500 sin 15°

= 1204] cm



Sy R LU
TATEEY-4.34 | FF e e fw eiRe 0.80 =11 v R wIvm @ T W o3l 55 B8
W!ﬂ:ﬁﬁmmﬁmﬁmﬂmﬁmwmwﬂnﬂﬁmnmmmumm

afrea
) o,
S, =080
S =136
H=7m

. (8T (qTER M@, h = H (§z_:§_1)=? (13.6—0.3)
S 0.8
= 112 ¢m of liquid
=1.12 m of liquid

=1 ><‘\}2x9.81 x 112

= £.69 m/s (Ans)
. BEm-q.ay | SFD A% 2fET R @ TR T AR ey SRS 56 B8 s5em e St

T o | T U TS (T IR (RO 2 et W, W AR Toww frw R Frfe i ot

7. Tt R TFT 25 em.
o) o s, AR BwE h=5cm
. d=25¢cm
wﬁaa'fsm,\l:%v, | k=1 (o)
<. AR’ @ @, V, =+2gh
=2x981x5

=99.04 cm/sec
LEpTam, v =5x99.04

=66.03 cm/sec
- st «ifamet, Q = av

=§ x (25)° x 66.03 -

= 32395.97 cm’ / sec
_ 32395.97 x60
=7771000
= 1943.75 litre/min (Ans)
TAE-9.38 | 8m TH @R 10m & sﬁmmmsﬁmmmlmm

'Wﬁ&aemﬁmmﬁwm
&=

200cm’ <@ SR O AifRTe of o it e v fRfE i vy [aReIfal-2008]
T e, - | 19N IR,
2n (2 15 1 2_5) B
HTARAMR ST T = =AH' — 24 R =5 =4m
Conf2g \3 S 3
. 2n C (D 1 H =10m
= 62 x0.02 x/2 x 9.81 "(5"4"(10)15'§x(10)”) a =2000r22
: : l =0.2m
= 2411.67 sec.
= 0.62
= 40.20 min (Ans) Cs =08
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— - e

.

AR I e

BHR-a.00 | 0T SRR SR T3 ATST T 1.25 RBR R 40 0.65 TF DR @ W Frey 0

LIRS TR | TG A ¢ YT MR TR AT =t Repifimm “IRm oieiRiBRR FRIeT Wt TR | kW §%

néF 7.5 A, |ﬁﬁi@#ﬁﬁm097mﬁﬁmﬁﬁﬂﬁemamﬁmﬁﬁW| - [aRfEa-2058]
PP rem g,
TG oEA A, d, = 1.25 m
{TGR A, d,p = 0.65m
fior . fefs = 0.97
nd® mx{1.25)°

TG AT CTATT, A, ==z = =—7 = 1.23m?
4R cFT ag_“?f _nx(iSS)
= 0.332m?
@SR A h=(13.6-1)x7.5
=94.5¢cm
=0.945cm
- C m X'\]_ - ]
_1.23x0332 B
\{ 1 232—(0:51:322
=1.53 _
- fsfm Q = kevh
= 0.97 x 1.53 x~J0.945
= 1.44 m¥sec . o .
= 1440 lit/sec . _ - -
Q  1.44
V2= = =z m = 4.34 mfsec (Ans.)
@mﬁ qe;lamWWWWWﬁmemmWWcm o, FIT5T 1083 T 6em |
oyt -fﬁmaﬁﬁﬁm 1500 BT TN ARTR T AITE SR NETT 3wy [ArifHTaT-203 3]
[ | croT wiT,
: 12
?Tma am m ﬁ_ : ‘
2 .
i, v o B LY ' 6
Zitwrag=Zetywt g |
2
=002, RIS o B2, (B04.04F wor
5 P' fém s a.3m
= 1—‘;—21 = 398.69 — 300 - 24.93 Q = 1500 L/min
F; P . = 25 L/sac
—1="2_7a76 =25x10°cm®
w =300 cm
= Py —P,=73.76 x 0.001 25 x 10°
= P, — P, = 0.07 kg/em? (Ans.) : V1=0.785 x (12)
’ . =221.16 cni/sec
25 x 10°
Vp = m = BB84.64 cm/sec
'22 = 0

P1""P2=?

Ma) aeidtasa
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Lo

T q.0% | mmﬁﬁmmmwwcmmmwucm: o5 SrefiTeE
Y T 0.8 T oy REE (ot o AR oFT Teme TR | com-eiw fowEmie TRtETe

' WzscmwmﬁﬁmWosamﬁ%‘w&ﬁrmﬁvﬁawm? :

prre)

= Enf,

Q =&

_. \}31 — a;

__ 25434 x113.04
" +J(254.34F ~ (113.04)°
= 109552.82 cm¥/sec

= 6573.17 liter/min (Ans)

x+f2gh xk

xm}Z = 981 x 400 x 0.98

[FEfTa-208 9]

(TEHl iy, '
a, =0.785x (18)

= 254.34 cm?®
a® =0.785x (12)?

=113.04 cm?
h =H (_2_31)

51
13.6 — 0.8

=25 ( 08 )

=400 cm
k =0.98
Q =7

qunzsmwmmwwwmﬁwmﬁwﬁmmﬁmmnm

Cetezm AT 10 cm, ﬁMWScm it feforma Afiiet 1250kg/min T fdy g | [FifeR1-2003]
ped) meme, |
o S Q =1250 kg/min
Z, + 2 i'f—z +22 v .=J£5—_({5'>'(6ﬂ)'gcr'n3/sec
wtag=c2twtag \ _
250 pJ_ Ez 04+ {1061.57) (255.39)2 §20833.3 cm/sec
* =Y+ o %981T " 2x98 v, = —20833.3
' 2 2 1% 0785 x (10
P B2\ (1061,57)° (276.39) .
T W w/ = 2x981 " 2x981 250 = 265.39 cm/sec
- 208333
BBt = 2888 =585 x (57
Di—D2 = 288.4 x w = 1061.57 cm/sec
' '=288.4x0.001 . Z = 22-5502”1
= 0.288 kg/em? (E‘W) e

qusxmwmwﬁﬁmwamemwmasmﬁm4 |
Gl | TS ARG o™ AR e 13 oTfR | IR R Tt 0.98 wm RER M Fw e

ST S BXY 0.85 T, BT AT #Afaet ffr 3w
Q -2

“\al~a’

___70.85x12.56

" +J(70.85)° - (12.56)°

= 7735.99 cm¥sec

=7.74 lit/sec (B89) 1

2gh xk

x\Zx 981 X 195 x 0.98

e ——— = e

-]

e i'inti
a, =0.785x(9.5)°
=70.85 em’
a; =0.785x {4)°
= 12.56/cm?
h =H (Ez"_s_i.)
S
(13.6 - 0.85)
=13
0.85
=195 ¢cm
K =0.8




IR S

TAnGEE- qmlmﬁﬁﬁxoosﬁﬁmwff@amﬂ%ﬁmmﬁamﬁfmwwwmltmww
wﬁmwmﬁﬂmmmmmscmmamﬁﬁWWW{W

procd)

Tt T,
Q ='—-a—a@-3—>< 2gh x k
- -

—__78.5x13.625

\[(78.5)° — (19.625)

= 5409 em/sec -
= 5.40 litre/sec (B5%)

x2x981x37.8 x0.98

-obr@

[RrafErl-5y (#ifd))
(RET =TT, - _

'd;y =0.1m=10cm

a; =0.785x 510)2
=78.5¢cm

dz =0.06m
=5cm

az =0785x{5)
=19.625 cm?®

13.6—1

=3.( 1 )
=37.8¢n

4fd, k= .98

Turge-q.0b 1 10 GLR, mmmﬁﬁmmmwﬁﬁﬁmmmwwﬁm
- df OTURTS 20 PO AR eiRe 2w | fetasbrar 26 e T +15 60 GUR. R corery | wf B

et 0.95 TH, STV @ITET J[FT TS A2 , [FfITAl-200, 2003]

W d1 =10¢cm '

' E‘Lﬁa = 0.785 x {10)° g 2
Q = +—=2%= xJ2gh xk -785cm , '

\jaf—a ? XNeg a,= 0.785 d,?

2 dp=7? .
T, 20 x 10° = —0:2) % 0.785 x d \]2x981x60 x0.95 | k= 0.95 d“l
(7857 - (0.785 x df ? apnedt
' Q = 20 lit/sec
= 20 x 10° cm¥/sec

=, (61. 62d2)-.(20x103) x { {78.5)° ~ (0.785 x d;%)} x (2 x 981 ><60)><(095)

A 37974, = 4.24962 x 10" (6162.25 — 0.6162d,* )
T, 37970, = 2.618766 x 10'7 ~ 2.61866 10",
2 618966 x 10"d,* = 2.618766 x 10'7

= 10000
d2 =100
do = 10 cm (BF)

quqnmwﬁﬂmmmmmmmwmmmwnmﬁ
msmﬁ@wamﬁfﬁawmmi@ﬁ@mmwwwawuﬁmﬂwowﬁmo 9.572

litre/sec. [@rifacat-si)
pd) |
LEE @ﬂﬁ, ks W, .
Q=52 x2gh x k : dy=12¢m
Y- ° =0.785 x (1 22)2
' 113.04 x 19.625 =113.04 cm
572 x10° = ,{—_"2
35780 = T3 08y = (19625 X V2% 981 xhx 087 G=Som
A, 9.572 x 10° = 19.93 x 44.3 x 0.97 x b 8z = 0.785 x (5)”
A, 9.572 x 10° = 856.4 x+/h " _=919.625 cm
i k=097
- ;2(4 g ) Q = 0.572 litre/sec
=125 cm &e) = 0.572 x 10° litre/sec.
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S atedii @ e . [arfEat-200w(4f), oo(+fd)] -
e, e it o B ATRI-200b, on $3(AR), vo, (=)

U
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91

SfI® (Continuous) YR SAITTH (FIF (B SHIFBAA (Incompressible) B #Awd «a &=y
mwﬁﬁmiﬁmﬁwtﬂmaﬂmmmmmmaﬁﬁwﬁamﬁmmcﬁ%

v Vet
memﬁﬁmﬁmmﬁm—m z1+w +2y —-22+W +2y

et a1 A aomt S 3 . [rstfErcal-a0 0y, Se(Af)]
-wﬁv‘hwwmwmwGﬁrmtmﬁmwﬁmms

(5) TR 1R (Q) =i fioR () 455 T'x,

et srpTE cut e #e

pEeEt) it SEITR (b (TE = S + S + it =t = WC{G+WC{F+'
CHHIT (B | _

cop I iy B e w3 e
-c@@ﬁﬁﬁmmmmﬁamﬁmwﬁwwﬁmﬁﬁuwm;

AR T AR (I (T WA AT 2T 53 ¢ i [RIfRI-2 000
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it ooy v Ba e 3t aw Ry s orte - [aefrR-geov]

| e @i L, SPTR ca '
A

_ Z
(ST SFIFN 'ﬁ? ' | - [T 00 8( 1)}
| R, (SR ST F0S O . o : [IrFIfATRT-2.05 3(4AH)]
L, (R e e R - - frtfETat-200y]

-mﬁﬁmmmmwmmmﬁ%wmﬁMﬁwﬁmﬁhmmmm
TR | TS QU3 T BICR FB & (4 ] B CSRH IR I |
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® |
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i

|

e |

A @ ' © O
(SR (T TS N @R [ArfHT-Y008, ov, 38]
o, (SRR E Sy | , laFfEa-2030, So(4f), 38(~if)]
PGP arers compfy fidrem e 28 (U) Bew 1 e R B s =1 T tget forew forfs =
TS W Afiwt A B onRee® S A wA U B8 A Pizometer tube 93 Bow TR

TOKF BT TR NS (SRR (T A | :

50 % Sy Pt B Argey $ wptt oy [RRfEa-2008, de(4f))
wEt, 0 B fime & wat 7y

e, 05 B facn 21 zmr [Arefeat-203 8]
o, U0 B #y [Tr@fiat-200e, So(4fA), 33

%Waawmww,mmmﬁwmmﬁmﬁwmmmma

THG afe F6we e oMfee | T FAwens 90° T 1t | 97 FmeTste e weer AT erER fiTs

T4 IR GO ¥ W 1 5155 HORR A aiewi wwe (vt 9 @vefis Swet sfe a9 7R |

oA fAom Py [Afi1-200v)
e, (SR RBR Tre & 3amr - - R 2009)
e, oA RbIT RT wa owde & fr sy  [aRIE-3008(e1R)]
W, (ST FRBHaR! RTG w2 ks i Ry e wme [armfta-30 0]

&
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coTRs ROR = Ty T TR e i fews i ek v ffr (Discharge)@

foefn 221 amw | comyfa filBia e Tt Botmy T Megter 92 T <@ | T e ABIERT 48 40 |

2R 6 T AT Preanity ¥ waiem WMo qany sieR R SR AR i gafie s
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fof,  Q=KCyh '

a4EE, K = bR ot

C:—a‘—az—x\fz_g

'\Ja1 —dp
h = 49 % |
se | CoTpR AR YRt @ e B | [Wﬂtﬂqo:c]
bBunt) copl b A w0, mﬁwﬁﬁﬂﬁﬁmmwmamwﬁﬁmﬁwﬁw
SRITER O WRIER I AW | QS TR B9 & o% HFem 371 79 | WA Sy wr, g7 [Wom
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mwmﬁ I

' VAY
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2g © 29 :
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oo, AT i efestm | - [F1Ta-2008, oY, 04, ob(5if), on(Af), Se ()]
o, AT T aferma : (sifial-200t]
e, TR SmiGT am ordte | [RehTRt=-200n)]
e, AR v B HReT et 3 | : : - [efrE-R00e]
oL, A5 e S AR b e | [F=RTat-2008(41f), e ()]
sy, AR T A e B AT T afeetvd [0 8 (~1)]
e, R AT A S a0 ‘ [RreRTat-2o3 2(+1fF), S0l
PETe rwel) a0 A ST B | _ o
31 AR TR ARttt e | . R 200b (A1), So(Af7), 53(+R), s8]
e, AT e st oed 74 | _ [FFfREal-200b, ob, $8()

DTG HTFGLP 9.0 7L WA HEJ )
o A I e fa R v (b (X o | R e
b %as CEFL) .8 R SRR HEY | -
81 @ 3, coa bR R fcw Arfrew R, Q = KCVH,
e, &t 39 @1, @ = CH (cwﬁﬁ%mﬁsﬁaﬁéfmm)  [RBa-20ve, 38(51R)] -

@\ %ﬁWWﬁW?ﬁW|

DT TSP 4.5 A SRS 23 | ' o
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D .5 T SE 8 | o
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] I® WAy : (@47 ¢ 0.6 kg/em?
q ﬁﬁmﬁﬁﬁmasmﬁwmwmwmawwzsm&m TR 0.97 | W cog
(R *MfATS 4,62 (1.0 X, O 97 Fown ifs (et iR Afim ot v [®57 20.114 lire/sec]

v qﬁmﬁﬁﬂﬁw%mﬁaﬁmﬁﬁcﬂaaﬁ@wﬁm:@mwwmﬁ.m‘a'fcvmfa-ﬁ.%cu _
_ oawwoﬁﬁﬁmmﬁsmrmmﬁnwaazsmﬁwﬁw:mk_ogammrexsec'
ammﬁ*ﬁﬁwv (B9 3 0.69 litrefsec ]

o 15mﬁlxsmﬁmﬁr@maﬁmﬁﬁﬁﬁmﬁwﬁmﬂmﬁwﬂmﬁﬁmq%ﬁ‘a/cnwaaw St
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ceTgd i w3 /s 0.98. lw«:oo 7.45 litre/sec.]
30| tﬂﬁiﬁ-‘SOGmchmeﬁﬁi‘WWOBWSWﬁﬁ?Wmmwww?ﬂﬂ
- o ot &fS eraes 100 oS 2 fewtatimie TrenfiBiem o fk o | [Bo72h=9.95m)
3| aﬁmﬁﬁi‘mﬁmmmsﬁmﬁﬁw&@w @IBa A 12 cm 9=k WOR 3=A 0.97 |
aﬁwwmmﬁﬁwscmmwﬁﬁﬁmwmwa—v [®%3 ¢ o, = 14.70 cm.]
3 97 RN 93 cvaree SS9 1mwm30mﬁ|mm%m¢w{cm
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mwmﬁwwmﬁmmwﬁmmmmmﬂmwmwmmﬁwwﬁg
N R | 4R S CRID, T, I Frgenr=ora Qi Sreicad f e et e iearty Faat Siettosft 71 e |

b Wiafier, GHiBRTes, CSTFRRT! (Orifice, waterjet, venacontracta) 8
b5, SRR (Orlfice) 8

a3l e A s Wmmmmﬁﬁmmuﬁ@ﬁﬁzmm@mmﬁ-ﬁﬂ QT TR AR

§ ffe 2o areta | @ fages e 2o | :
E ﬁmﬁﬁmwﬁﬁﬂﬁmmﬁﬁmw%ﬁﬁ%wwwﬁmwwﬁﬁem@ﬂ
E sl wam ool eaifes zem s ofafeem sied Ry i o afve aiam R v affior
'E siRr{ts S q (R w03 ¥ IR T@ g @A T GRS S T e smnda @6 e @
% R 07 T Tar TR g @i & | B AT ST -l ¢ e W%ﬂﬁﬂﬂ |
wﬁﬁmmemammwﬁﬁmﬁﬁﬁsﬂmmi
- (®) TR SR (According to size) 8
| > | (=l Wi (Small orifice)

3 | IF R (Large Orifice) |
() P WFE (According to Shape) 3

3 | T8 SR (Circular Orifice)

3 | ST SRR (Rectangular Orifice)
. LY ﬁﬂ\iﬁm wfife= (Triangle Orifice) |
(") TR SPFE SR (According to Sharp of edge) ¢

s 1 SRR e wfsies (Shafp edges Orifice) '

2 | orRt @@ (Clock wise Orifice) |
(%) fvfarm &Ff® SR (According to nature of discharge through orifice) 8

> | 3 fafeers wfaf® (Fully submerged Orifice)

3 1 e fRufess wfaf@et (Partially submerged Qrifice) |

b.3.] GHBIRCSD (Water Jet) § |
v gz fowa frc sl a1 it R ot A oftF oot T |



wfufier ¢ w1ee firmm a4 fw e o)

3.9 (SFRF61 (Vena-contracta) $
e 'R W SR e = A o a3 cwaee
WFFE T 9 I AIG] FAR (DA [ | g il
RS a3 @ Y AR AR (g g el 7m, @
A CREPT TR T8 OIS (SRFHo] 0 T (ST8d (1 W™
@ ERETE T @YW o TEISATE REhe W 4 WnE
(SAFGRET A | Bl c—¢ (SAFH[IIOT 1 (SRRGHEOTS s

A IR G AR (ST TR (I FRTIGA WG 7

sy

b} HEFOT AR (Cc) (TR AR (C,), i AW (C,) = I 71wA (C,) & ey
- (Explain the meaning of Co-efficient of contraction (C.) Co-efficient of velocity
(Cv), Co-efficient of discharge (Cd), Co-efficient of resistance (Cr) &

b.2.d FIHBIAA AL (Co-efficient of contraction) (Ce) 8

CSHI-FHRIOICS (TR CFITT G WRIDTR CHRTHE] WYATSTE ATIHET AL 90 )
' CoT-BHIAHITS (BB CFarweT , | E
| RCPIOER T Ce = SRR CFag ’ ' ' B .
=S ¢ WRRFCR SR PR TR e ot Te e AN RS wre At m S 4w R 2
FRPOR (T HIITHH FLOR TC T 0.64 | AwHTea Frm Brar widwn § ot i SA-ahRte &
BTEI (FF R M ALFOA A& (Co) 97 T 5711 77 70w | 9Bt 43T JFR 34 (ring) @R T
TR g 46 @Ed & e oifds )
TS (@be (SAFERHIS QIS TR A T LS (ST 67 (ITH SR
FF | WO PR GATOIR R ¥ 78 A Afel g wwsit @b =rf v
9 SREA 2ol HRA G T TR feeay sfvw o 3 % ) TwE «@
AT frdaal) T PR (I EFSATE T WIS T A, TG T TR
@t 3w, @ @AUR A& (Cy) 6 Frfarr w1 (Cy) 97 W fadfw =/, Ceo =

%’; HUAS TGN ARLITEA AR T Forziones =fwe 13wt sitam 7w

.. (U TR (Co-efficient of velocity) (Cv) 2.

(SATHITFOITS (W0 AFS 6w ¢ SYT MfSRTR WPAeT @R A 90 |

siefeTe® @R At (Cy) = Wﬁrm .
SRIFCR TieR T G} QU S W | SRRGR iteT Wit REeR W (@R TR T S

ANy AR e T o g aner SRfFew W ©3 “fREs oS e O aEeE 9mvR (edged)

SR C, @7 TH *f1fa THER (Head of water) #t% o7 3% = | fis «3f6 10mm mem wffem, «ifR

Twel Al C, va TW fFene +fiefEs o 7 T ew T

H - 2cm 50cm 3.5m 17.0m 102.0m

C, 0.959 0.967 0.975 ©0.991 0.994

TR FYRSS C, OF G T A1 0.97 ¥ T

COA-FRIFOR (BB 97 wge et v = \f2gH




o ' TR ‘ : _
* ZREPS 1-2R S @1 v g A9 (Experimental Method for Hydraulic Coefficient) $
4f, yrarifae ofd AraREE T @B wEIE (Watertank) ¥ Twer #HfF ¢ 30E (6w bo) )

SRR e wge eI STHfeR mm it afies fre aafzs gz ) @B a7 Ty @3B onfam e p

 TEA 70 T | 4R, C—C oRetR TR (SRR SR R | |
| awergm, w, H = fm g Swel)
X =0-C 8 p @3 Ty WGP XY
¥ =C c—C 9 p 93 WY ATt TG
v.= (8 97 (I @ ,
t=c—c (AT P ¢ (s A7 201f5 o wfsare s ones |
wiwat wnf,

X=wvt
= e

| = =d wiefen « w2y
R -
%w@qfﬂwﬁmm
- ‘
1} .
o

v SUUR (1}
aR

1
y=3 ot
= % ......... @)

AT (1) A (2) W R (@I g T T 93 )

_xg

\12_2y

A fex

V=%

v
g - Cy= 2
%

Cv='\I§g_H . _ [Vtﬂimm]
x



()b Kelo| IR

% 9 wee ferR 3y o «R_r Py AL
v.3.0 AR 7@t (Co-efficient of discharge) (Cq) 8

@5 I ¢ A TR IR e TR Sifge fafr worw S T g fafiew @
wifgs fasfara wgsrstss fasfa 1z <o 28 |
forfam ot FIRTS C, fow om0 =W
o fofm  stfers fefe
Co =g frmm = wifgs frefa

Q |
an | OemEeRA
e | Qu = o fef

¥.2.8 YR AH (Co-efficient of resistance) (Cr) 8

WRASAY (TR A€ (55 3 T WP FF A1 (SR S0l 4R 7= [ |

wfafrrEr e
Iy AZA (C,) e T o

HIMIRETE S FLK] FLTTS FUH] HAYTA T4 FZS BB 39 T4 |

br.© FREFOTR T (Co), R0 7 (C,) e fasfar 71geetw (C,) wyretw 7% (Relation
Ship between C, C,, C,) ¢

fastm
wegarEr e 7Em (Cy) = %%%

(ETBY AFS (FAT x AFS N
= fafrrr crar x oifgs sthecas

CBUBA AT (TR AF© S
= TR crame X e sifewe

E‘;x!ﬂi
a” Vi
CcXC\,.

[
Co =2 ' Ce = FTRAGTH 72
| a.=CoT-THIBNS (SBR CHATH
a = WRRTE CFae
IR C, = ' Cy = (AT TR
2gH ‘
Vae =0y W2gH . . .(2) Voo = &S (21|
ST e | \2gH = wIfg® |

CooQus _ VarXag
7 Qe axafogH |

R (1) 6 (2) ZCS SR 4R
) _Gy \2gH x a. C.
- a+J2gH
cd=C,xCe

@ﬁaemﬂﬁrﬂwﬁmm



firm 7 e

38 | EEe oo | |

BAIERE-b.5 | 6 cm T A8 =2 wikiEor fitn 9 fin creR wee i fife 2% | ¢, =06 O C, =0.9 T

| f R FrfacR AR BHiE R @GS o7 et ffu e | (A0 3(+1fR), S(=1f)]

poe)

2 2
wifirem Wa_:%:%@;:%.za cm?

" offE (T H =9 m =900 cm

sifge fAsfm = a.\J2gH _
=28.26'x -\12 X 981 x 900

= 37552.85 cm*/see = 37.55 litres/sec
a3 fasfa = C, x wifgs frfm
= 0.6 x 37.55 = 22.53 &R/ o712 (B%)
.m-ﬁrﬁrﬁmm et = C, xJ2gH
. =0.9 x+/2 x 987 x 900
=09 x 1328.83 = 1195.95 cm/sce

= 11.96 m/see (B
B2 1 1m THERE @S 35cm T R 3 e R o =i oo o fnfe e,

B (TR @ PR T o7 A P s Y 32om O 49l RE 17 em 1 (&b Fiw 1.45

.émmmﬁ%mmwﬁﬁw| - [arifiat-2 03]
Wm0 ' (W T, :
X Xx=232cm
) ayH y=17cm
_F (32) ‘Hz=1m =100cm
T \J4x17x100 - Q =0.45 litre/sac .
.= 0.388 ~ 0.40 o a = 0.785 x (35)% = 961.6 cm>
: C.=?Cs=7C.=17 .
() Gy T
a2gH
1.45

T 961.642 x 987 x 100

___1.45itrefsec
~ 355835.18 cm®/sec

__1.45 litrefsec
~ 355.83 litrefsec

=0.0034 - o ' -

(‘;T) Cd = C‘,- = Cc
c. - Sa _0.0034
e C, — 040

{ba Y b Lo I (e



T TN 1110, 1

wfafF o Tod Frem T4 fow g Sha
BTy | 3B SRR coarn 12cm? TR oR o FEERE 1.15m e AR Brfe T oo
IOl 7o @ (w57 GF B T IR Y 2m GR_R g1 g 1m | SR fw af® o 3.7 litre

rm-%vaﬁnﬁmm%nm

% e zom | i o, QU TRt TR AT R TH A= | [arftal-o9, ob, os]
,.,_,g
(%) ot i, TG SR,
) X X =2m
A A Cy = i y =1m
2 H =1.15n1
=\JZx1x375 . a =fzem”
- 0.93 (Ans) =12 x 107'm
a Q. =37l
(?) fstae =t C =8 =37x10°m%s
_37x107 g =7 |
" aj2gh Cd e
_ 3.7 x107° ¢ 77
T 12x 107 x2x9.81x 1.15
= 0.65 (Ans)
(1) TR C.:=jS
. 0.65
=093
= 0.69 (Ans)
Gmmvsl«ﬁ?wﬁﬁtﬂawmcmﬁ'ﬁwmosmmmosmﬁwﬁﬁwﬁtﬂzmcms
o3 forfs 1, wra & crars i sfar ax ey e B3 [arifirai- 3]
S e, _ . ' CTEY] TR,
ofge fAmnfA Qp = enf2gH -G, =080
Cq =0.60
=78.5x/2x9.81x1.2x10° d
=3809:]1030m3,5 a =.785x (10)" = 78.5cm?
= 38.09 I's . H ig';cm
ﬁ?@ﬁ‘fﬂﬂﬂu =CdXch Q =7
=0.60 x 38.09
= 22.85 s (Ans)

(A FHIBNT &g ARt = Cy x 2gH
=0.90 x\/2 x 9.81 x 120

=436.7 cm’/s
=0.436 I's (Ans).

Wumwﬁwﬁﬁwﬁmmﬁamzocmmﬁmmmuﬁqﬁﬁewm

TYRERA 40cm 9 15cm TM C, = ? _ [0
= X ’ el SE,
wi=, G, = N4yH x =40cm

_ £40! v y =15cm
T N 4x15x20 H =20cm

=1.15 (Ans) C,=7



I " SEuT
b8 TR I wwerrl RS ftr ffm (Discharge through large vertical

rectangular orifice) 8

wwﬂmmmm(Head)wﬁﬁrm@wmmqmmmmwtﬂﬁﬁmwwwﬁﬁw_
&maﬁmﬂwmmwwﬁﬁmﬁawWﬁmwwwmémmmm
%ﬂaﬁ@?@mwﬁawﬁwwﬁﬁmﬁwwwmawﬁmmmmm
ﬁmwwmmmﬂﬁmwmmﬁ_mmﬁwwmm@
@G 928 SIrerEE Wik i s omd Rsfe x| |
H, = sRiFem B4w R zre o swicda Swet |
H2_=wﬁﬁ=maﬁmﬁmmwwmm|
© b=vfifroRag :
Cd=ﬁ‘f‘-ﬁ'7ﬁ’1l -
ﬁﬁ?@ﬁﬁmmhﬁ@aﬂdhﬁﬁaaﬁwﬁsﬁamiwﬁm#ﬁ|
dafby P = p.ah. ' , . :
ﬂeﬁ‘aﬂtmﬁtﬂﬂﬁﬁﬁf’ﬂﬁﬂﬁ:@&ﬂ{%ﬁ?%ﬁﬁﬁ*ﬁ?:%xwx@ﬁﬁm-
S E ‘ = Cy x b.dh.A/2gh :
h . SRfT g o G e -

2
Q =Cybr2g JH “4/h. dh.
- H; .

% W& R g i g

md s w
Lif

. . s Ha .
cdb-\f2_g[h§]H
=5Cab2g (HF - 1,"%) B |
SRIRE-.6 | D DI 70 1.5 g 5w @ 1 fits ity i wimereE SRR R A fvfe wz )
WﬂﬁimﬁwwﬁmmﬁﬁmwsﬁsWtﬁmwmsmﬁﬁmwﬁmmwu
T 9T IR, : '

3
: z 2
st «ffd Q =§cu.b \J2g [Hz - H12:|

P Wik

. Ce=Frfmomr =06 .
b = WiKRFGR A = 1.5 fiig -
"Hy = SIRfFCT Tvm et ars <o Soifies e omg H, = 3 s
H2=mﬁmwmﬁaﬁmmmH1=(3+1)=4ﬁa
2 2
:§x0.6x1.5)('\l2x9.81b(42—32) |

=7.44m%see (BF) |

" ()bl IR [



wfafee @ wige frm wuy fe arar 39
Tetrgee-b. 4 | o ft JREEE BT AT WP 300mm G 5m et wfys vRA 1 fEe T ffarw
wifi POR/RAE @ @ = 1 = TR dame e X | ARy o |
Py
gt gifa, (RaT TR,
gargeyd wEefm frfaem oo a =0.785x(0.37
Q =0.70a+2gH _ =0.07 m®
= 0.70 x0.07 x 2 x 9.81 X 6 H =6m
=0.53ms : @ =7
=536.5 iis
= 8.94 ¥min (Ans)

@wrwr-\r.wwcmazmﬂmﬂanﬁﬁuszocmmwﬂwﬁﬁw,mﬁﬁmﬁﬁm

1360kg/min | o RISIRIC BY
ot
T i, (ST SR,
- {vi — vp)° Q =1360kg/min .
SPTRTFRT he =5 = 1360 ¢min
_(288.79-72.2)° . = 22.67 s
© 2x981 ‘Q =2267x10%cm¥s
= 23.90m (Ans) 33670
Vi =0785x 107
= 288.79¢cm/s
. 22670
V2 = 0785 (20
= 72.2cm/s

b.¢ WRSIFR 8 TETIFH 1 TS ST MG < 202 9w ffa (Calculate the

time of emptying a rectangular tank and hemispherical vessel through orifice) 2
(¥) S I G TR evaen Ty frefy 3
TR, fon e ergTerTs craeet fafeR wiifs oS el Sristaw weTTT Qs wfafes W |
A = BTIECPA SFHRTHA (AT
H, = ©29 *Meda enafis Twe -
Hy= Wﬁmmﬁw
a = SfEwER (vawn
T = 1%t H, Bwst 2s H, BHoE SIcs ATATCIT 7AW, (NFS |
T owers s fur arafes snfea smes = A(H, - Hy)
A wifge wtferas, v =2gH,
- oRTRE e TR, Q = Cd. a.[2gH,
TIHESI AL TI T4, Q, = Cd. a. \[2gH,

rﬁ i ﬁmﬁm?ﬁﬁﬂm



Al

St 2R
'Cd.a. A 2gH; + Cd. a. ‘\,‘QQHZ
2

.'WWW =

=1 CoaZg (VF + V) |

A{H - Hp)

" cdayg (W V7).
@ o J2AGH -VH)
B -Cda\f_
ﬂﬁﬂnﬁwwwm@mm
H, =0

__2mH,
o T N

e

9 vied e ) foy 80

i, ol gl

| Rt Y I
I
3

L
il
':
1
Iy
I
H
I

i |‘
ﬂmillslu‘\

Basvre
Beras-v.» 1 10 T vet ¢ 6 fibm vewt mmmmmsmmﬁmwmﬁw
0.23m? cvarem B ol SREF fim 1 ffe o) o v Tieelee wvpfei <t wce ¥ s iy

. fonfas #mst w21 0.62 |
Breefoe cvoe® = 10 x 6= 60 m?
At el Bt H; = 1.25m.
© wRPeR cxaee = 0.23 m°
fAsfoq 31t = €, = 0.62
THRAIR T = Wwﬁmmﬁmﬁﬁmamﬁiﬂm TS |

T- 2A§31H;!
Cd, a, r

____2x80x+125
T 0.62x0.23 .2 x9.81

=212 TS
= 3 faf"G 32 cres (BeR))



st ¢ WMoy w74y fama g Y %)
BEE-b.30 | 1m?  Cvaen BB 3 ATER 8RS 5m | ATRR YT 50mm TR 3 Ry wR )
forfam 711 0.60 7w 2 Al 1= =1 vl fRes wear AR 0 0]
AT (R A = 1 IR0
st enfire 3wet H, = 5 fibw
whafreR @ = 50 fag fas = 0.05 fg

) _mx (0,05
. SRFCR (vaw ¥, a = %

=0.00196 8 g
W T = 2 fifde = 120 oeas
fasfam AgM Cy =0.6
T 34 H, = i o Bwe a1 2 fifvd 47 Swe

2A (\JH, —+JH
Ca-a\fﬁ
2x1(/5-H,)

T =

« 120 = 6% 0.00196 2 x 8,81
N 120 =3505;'1
A 5-2+/H, =120x0.00521
T 5-0.625 =xJH
a1 4375 =2+Hs
JH, =2875
H, =4.785 %R

». 2 fifd o 72 $we1 (H,—H,) = 5-4.785= 0.215 TR faw o7ea =R |
TREY-b- ) | TR Rufise qafB 9B 120cm ve¥ qR 70cm 187 ST I wRFeE
Tor R W A1 TS 140cm R SR e ANfag Betftem wRFem Bey s 30em B

P S — -onl
Q=% CoNEg (H'*~ H'%) + CnZH (Ho—H)
2

=% x0.60x 1.2 V2 x9.81 ((2.1)"°-(1.4)'°) +0.60
x1.2x2x9.81x17 (21-1.7)

=294 +1.66 -
= 4.61 m%/s {(Ans)




00

W-nal'wﬁmwﬁﬁwmme'osmw@muﬁﬂmmwwﬁmmm

TS e Bwe 1.2m mwmmﬁatﬁmﬁwﬁmmmmwcmﬁmc,_oszm

Tt =it fgieet 3

T W,

Q =§ Cyb\f2g (H,'° - H1’5)+C.,—\f2g (HQ-H)

=5 x0.82x 132 x 987 (1.8"° - 1.2'%) + 0.62 x

o

1 x_'\f2:-<9.81 x15 (1.8-1.5)

= 3.02 m¥s (Ans)

R i,

]iiwﬁﬁaﬂemﬁmwﬁmm-

21! .
062 x 7.85x 107 x~/2 x 9.81
=291.45x0.12

= 35.17s (Ans)

T-= Cda\f_[H(H‘1_5_H215) __(st Hz,s):l

:l:gx 1.23%-15"% -z

Batgwe-b. b0 | mwﬁa’ﬁmwmocmmsmlwmmwm 100mm TIOR iR
fﬁmnwﬁﬁmwmmﬁmwmmm AR o (A7) .

Bagae-v, 38 | 2m? Wmmmmmsmrmmsommwm%
mﬁfﬁﬂmosom@ﬁﬁﬁwmﬁwﬁfﬁwmm [ty

' V)
‘ 2A(yJH Hx

et ey, T = Caai2g

22 (45 )

=120 = 0= 1.9625 x 10°%/2 x 8.81
=5 -yH; =0.156
=5 —0.156 =H,
=+H, =2.08
=H;=4.32m
1R (TN PR = (5 - 4.32)m
=0.67m (Ans)

0

Wﬁmob]
cae#nm,
n
4+ £ 1e
fad o4
o0 —_
— i
il —
. =
Q
L 2
H =1.5m
Hy =1.2m
H2 =1.8m
‘b .=1m
Cd =062
Q =7
- (Il 1Y,
240 2.4
R =Tog="2 =12m
H1 =3m
{32.5_1'52,5)] H, =91.5m
a £0785x0.1°
=7.85 x 10°m?
T =9
Cq =0.62
(e ey,
Cs =0.60

a =0.785x (0.05§°

=1.9625 x 107°m?

H1 =5m
Hg = "‘
T =2min=120s

A =2m?



Y . E A Rt

b

R W,
mﬁﬁmmT

uﬁmw@aﬁwwﬁmm | 303
Wv:mzmmwmmﬁmsmmm A R | AR ST SRR T

2A (\JH: - VH,

CeaV2g

_ 2x3.14 (0.9 - +/0.40)

"~ 0.62x0.05 xA/2 x9.81
= 14.46s (Ans)

25¢cm T 40cm SHIW A WHTS T AT TAEA? C,4 = .62.

[RIFIfARL- s (o1fa)]

(A aT! TR,
A =0.785 x (2)°

=3.14m*’
a =0.785x(.25)°

= 0.05m°
Cq =0.62
H1 =0.90m
H, =0.40m
T =2

b.2.5 SRR (Hemispherical) BH ¥ wa0s eamady T (Heqmred time to

empty of a hemispherical) ¢

TH R R = Gt A
Cd =ﬁ7fﬂ7{‘-ﬂ'!2ﬂ

a

= SfRfFEe craea |
Hy =& =mRda enifirs Swet
H, =S +mnda gors Twel

T = &3 AW B! H, Z(S H, (S FNITS ATHGAIN A9 (373,

o 3 9T AN RO ST TR Bl h, miawﬂwwﬁvm \IE

SATFR ISR YO = 1

CAFE TESER (AP A= 7 :

maﬁmﬂmmmaamm(ﬁsﬁmw)wmwﬁﬁmmmﬁmww—ﬂﬁa
" WR®H dg= — Adh= — iidh

_ h a3 I IR FRCT @GS BT 0 21|

-

.. ot ST e SRR T fio ek s wfi
dq = st et x SRftew craee x O @ x T

. =Cyxax~2gh xdt

....... (2)

ARPAG (1) 9T ANFAT (2) TS FAA |

+ -nridh = Cd. a.

2gh .dt

2] s o ae o o Frem e



0% ' ' IR
%‘n\mwnﬁﬁﬁrm*ni-
? = R% - (R-h)’
= R%— (F12+h2 —2Rh) .
~ =R®-R°-h+2Rh=2Rh- h2
ﬁﬁi’ﬁmrzaamaﬂm"ni
—1 (2Rh — h?) dh = C4. a. /2gh x dt
'dt__—n{2Fih h*jdh _ = ™2Rh - h?) X h dx
- Cda\/:?g_ Caay2g -
' aw%ﬁmﬁmﬁﬁwmﬁﬁm,mmwmmmwﬁimmﬁm

1
- {2Rh~h%)h 2 . dn

Hz
T=IH1 Cd.a\']2_g
H, 1 2
Cda\l_ H1(2Hh -h }dh

38R
- 2x2Hh2_g_h2 2
Tz | 5 8" |

2 2,8 W51
da\l_[ (He ~H¢? )- 5(H2. ~H ):1 .
m@H,,Hzmw 1 o SR AT Y o oAfer I MR-

T Cda\f_ {4 (H(“ H:) g(Hé‘Hz%)]

n_(2q 3 5 5
:Cda-\]2—gl: Hq% - z_) H2 H22 )il
uﬁﬁmﬁﬁvjﬁﬁﬁmimmﬂmn

rafes

[:iﬂ_ﬁﬁﬂemiwﬁmwﬁtum

-

_on 1

T2 Cdaz—[;; RH; —5H152]Sec

waﬁﬁoﬁmﬁﬁﬁﬁmﬂﬁﬁmaaoﬁmeﬁmﬂm@ww R @ Hy =0
Cda\f_g

[ 2 R. F!2 1 R2] Sec
o, 2 2 |
_.._‘L — R2 Sac
Cda'\J [ RE- ] °

1411F12

W T === T3S
T 15Cq.an2g (o)




e ¢ e ferera Wy frem ez

209

’wam-nmamwmwmﬁﬁwﬁﬂmw P A AT WI0R | R SN

200cm? R SR wRT S o o Wi e T R s e

b

W A,

AeT T T =

5

da\!_

2n

(2 H'S - 1y

)

062x002x\/_x981

= 24115 sec.
= 40.20 min (Ans)

[ArefeR-08]
(FaTT TR,
R =%=4m
«(Zx4x (10)'5 = x (10)%°) A
3 x (10) “5"(( )J a =200cm
. =0.02m’
Cd =0.62

BT _p.>4 | (I 7@ B Siive SRS W3 e SR 2m vyt ¢ 1m 18 1 AR @
sipe Wi Soifem SRAGE BT AR 20 5m B af Rale A e Seftem wfifrem B

fera TS 0.5m Bt | 1 ERBra® v omie 0.63 Tv fvfaa fu =

ﬁttﬁawwﬁﬁﬂ
a3 ST Q :% Cdb-\[2_g (H"* ~H,"%)
+ Cab (Hz — H) v/2gH

=% x0.63x2 x2x9.81x(6'°-57%) +063x2x

(6—55)2x9.81 x55

=13.08 + 6.54
= 19.62 m*¥s (Ans)

[A=EETRI- 0]
b (Req W IR
2%
F 3
Hs~5m uE-.
= - H
\E -

——
H=

ty

"
§

[We) afife ¢ w0 oo 7y form e

Cqy =083
b =2m
H, =6m
H, = 5m
H = 5.5m
Q =7

THEA-b.5b | 8m WEE GF0 SETIMITR AR 6m Swem Y S| i enm SREEm I

15¢m | 3m S A KPS I I WM AW 37 (Cq = 0.62) § R0 b (1))
WA i, CHeTT WITE,
ATARRATR A uxfmﬁwm AR Cy =0.62

- 2. 1 a =0.785x.15
fi - 10111 T = Cda.\!_ [ (H‘\ 5 H21,5) - g (H12.5 _ H22.5 ] _ 0.01?6
_ 2n R _g =4m
0.62 x 0.0176 x \jﬁzx 9.81 H. =6m
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trapezoidal notch) 2

ABCD 3G prfféram wpfs wusa fom fRreraors e ajrrvrfﬁ'm wp(eR 76 4fl wwes® w5 BERC

¢ firgm wgfs w5 ABE @3 DCP & Rv® #f | T% uft firgm wfs =5 Fiey Fofwm e 7= o ot RAB
03 g firyw wrpfen =5 fir fsfaes worgen |

T 3fA,
H = 6 5@ (Sit)) -9 &7 wae vmwﬂam

Cd1 = Co-efficient of discharge.
cdzzﬁwmwamw P o fowmoef
b-muﬂww&mm
_Wmmamwmmmmmt@ﬁm;
. Pferemom wﬁrﬁmﬁfﬁﬂ Q meﬁmﬁm+&wmmﬁm

: Q‘aCd b\j—(H2+15 Cd '\j—tan_XH- .

33,8, 33.% R 55,1 W @ TITR I Rfwt B (Calculating the discharge through
rectangular, triangular and trapezoidal notch using discharge formulae)

B :nuzsﬁmﬂﬁﬁ!mvmmmmmmuﬁmmﬁmﬁﬁaww
ﬁmrdoszwmmﬁwaﬁbmﬁﬁmﬂﬁmm%wu

b

T T,

AL &Y, b =25 fug
- i B, = 0.4 fitw

- T e, cdqoez (st =)
ffmQ=1
ot Eife,

3 "
2 2 .
Q=5 Cab\2g (H)? - g

3

3><062><25'\f2><98 1 (0.4)

=1.16 TARGR/13
= 1160 FERYEs (T |

= 2 T_3 Twre e A



N

e ' LAt |
THIRAA-33.% | I WRSER W5 21.5 WRER/FANG g i fefas zom, 6= T Bwol =
WWIWWMWIWCF 0.6 | (A= FIR-3003)]
(T T,
fofmm, @ = 21,5 wsfayfMfs

215
="50 = 0.-358 Nsfs/cn

fasf= 2%, Cd = 0.6
WA 3, H = nifa srSizret
w63 Y], b = 2H

b

'.H:E

R wifA,

3
2 —
Q=3 . Caby2g (H)?

3
2
a1, 0.358 = %x 0.6 xb./2 x 9.81 @ = 0.6265*2

5
> 0.358 .
a b = 0626 = 0.572

m,b=(o.5?2}§
b =0.8m.
b = 0.8 fiz = 80 =idfis (Bwm) |
THG-33.9 | I WHrSEE SN, a('1.sﬁmao.2wﬁ’ﬂmamrﬁﬁﬁmuwmwm|
wrﬁﬁﬁmwﬁmﬂwwﬁmmmmﬁmﬁmﬁmmﬁxmaﬁmummm
SR ST (TG (bed) X0 FRF e 97 | 431 W Co =0.6

OTHT ST,
IR 9% .= 1 g fig

fasfm Q = 0.2 TR/
FMEI MO = gge -

fmmcy = gg
TR FE H = F063 QTR 97 TR AR Tt

5
8 C. JPatan « H2

8 .5
0.2 =75 X 0. 63/2 ' 9.81 X tan45° x HZ

H2’5=1—0;ﬁ—7= 0.141

. s H=0.1412%=0.457 = 0.46
TG F7 Boe = 4 » g

. og® w1gf® Tww wrery @z g :
1.2—0.46:0.74ﬁﬁnmmmmmm|(tw)

LXT - THY



(le) e bio IR 1

5-97 THR SR I

BT - nsnﬁ:wwmmmmwﬂwmmm|wmmﬁ

= 90° 5 farn TR, 7 P eI nfem AShret w w1 A e ¢ fige W T v T
AT 0.62 R 0.50 | "

pred)
«TH SHSTER w6 ew fowr afa
(T WTCE-

AW, b =1 fitw |
i 8, H = 15 Agfug = 0.15 fig
fsfr =291, Gy = 062

WE 3, Q= A5 g e

3
Q  =5C.byZg (2

.. 3
=§x 0.62% 1x\f2 x 981 X (0.15)2 w3 Mg/

=0.106 98 /3
43R firgm wrgfs = fea fowr Ifa
(W] WL,

AR (1, B = g
footat a1, = 9,59

I M, H = 7 fen 1Sz
e e,

o \V2g. tan—x{H)
X 0.50v/2 x 9.81 X tangge x Hz

=1.394 H*

i
5
8
0.106 =75

> 0.106
=HZ = e = 0.076

s -
71, H = 076

H = 0.357 fi2 = 35.7 em (B&3) |

Il.lmmw&nmm



-7 VIR T 4%

) ' LLCLcUGE |

Tur-b.¢ ¢ G St e enRR oY 120 G o Rosw ey 45 LA | 5 e aRe

ot et 35 LR,z Ffae <ffee R 39 1 (cd =.60)
(Ul IR,
SR Y, b =45 igg
o Bwel, H =35 ¢iefs
fonfi= 71291, Ca = 0.6

= I, Q —ﬁsﬁm
(120 - 45)><
8 2_375
tany = 35, =35 =107

NN N e A iy
e e S T e e e e e s R S S T
Lk L e sy

o mm m.m——— -

i, lgfily Yoy Hharlige e
e TR

--------------------------

[A=iferaty038]

35em

|1—45 cm—bl

ffme sy
"t S,

. 3 - 5
0= cd.b\2g x (H) 2 +3% Cd\Zg tang x (H)

=%x0.6x45\/2x981 X357 +-x0 62 % 981 x

§ .
1.07 x 352 o ez / o1s

= 275005.35 W7 GIf/(3 = 275.005 ﬁﬁm/mo &) .

Tarzad-33.b | Biftfems s wew Seim 4% 120cm wﬁmwsocm R TSt 35cm | 76 W

AR “fifrr SRSt 30cm R C, = osomﬁvﬁmmw:

preed)

v o 120cm

35¢m

S i,

8
Z

Q= c.,w_ H2 +1 417H2tan

=3 x060x05>(‘\f2x981 ><(03)‘5+1417x1x(03}25
=0.215m%/s (Ans) '

[ArEififat-3508)

Cq = 0.60
(120- 50)%
35

tan

H = 30cm
b =50cm

N

=1

(b) T —telo) B fes



ﬂs-aawmﬁmmm - L
W»qu1mmzmmmmemmﬁwwﬁwﬁ6m|wﬁmﬁﬁmWwﬁm
mmmﬂﬁaﬂmmwnwwmaﬁwmﬁﬁmwmmoss 3R 0.58 )

[RisifRica-2000)]
Dot .
ST 76 G CHCH T WM,
; Q =3 Cdn2g H H =0.20m
=§ x 0.63 x 1 X2 x9.81 x (20)*® g =(9)°;2
K ] gx = W
=0.167 m/s Co, = 0.58
g - firgegfs e cwea-
) 5
81 )
. Q=135 ><Cd'(an2H2
. =0.167 = 1.37 xH*®* o
' = H>*=0.121 ' _
] = H=0.43m (Ans)
. m»wmmﬁmﬂmmmwmm MWﬂTScm mmsmmmﬁﬂﬁa
- @S 45¢m mmﬁﬂ‘ﬁﬁ'ﬁw: [TifiTai-2 00y, oxb(‘*iﬁ)]
Domnaa)

45cm

15cm
. fém 2 3550
. R &1, (@ AR,
2 | ]
Q =':'3' Cdb\!_g 15+‘.i"'§ Cdtanle_g K>S 0 (150-75)—2- E .
2 15 @n 2T e E
=5 x0.60x0.75 x 2 x 9.81 x (0.45) Sy - 0.625 B
8 - - 25 Cd, = 0.60 i
1.5 x0.59 x0625/2x9.81 x(0.45) | Cd,=0.59 £
- =0.336 + 0.118
=0.454 m%/s (Ans)

%ﬂm»bmﬁmﬂmmwﬁvmc@mw mmﬁvfwm 0.62 T o1 fvuew

“fraet Fo?

Q =% Caf2g + tan%}-lz“”
= 1.464 x (0.4)°
= 0.148 m%s (Ans)

[areifIcRt-2004)

STl SR,
H = 0.4m
6 =90°
Cy =0.62



WY, TR
BRTERA-35.50 | GF v-AE AT srafIs BHST 10em TN AR GRS 8 litre R theat o) afs

CTLETS 800 Litre | TR ¢oits Tow vierafas Twor 7% T [iefetca-200t]
procd) )
YT O, CTETl SR,
8 ) . H, =0.10m
Wi oA, Q, =1 Coy2g tang H° .
1S 9 2 1 . Q. =8Llire/sec
-3 3
:Bx10'3=% x Cgx 2 x 9.81 x 1 x(0.1)°° =8x 107 ms
Q, =800/s
S, _ H2 =7
0 ¥
':\ v tan% =1
T S,

Q; _15 Cd\f—g+tan2 H25

=>0.B=-1'*5' x1.07x-\J2x9.81 x 1 x H%®
:>H2‘5*0317

= H, = 0.63m (Ans)

BATERL-33.5 | G A B WA T 15 Litre/min @ 1R aafde zom 1 ke wéehs «o

160mm TN R st fadfe a | farfaTal-20 0 (5Hfa))
R =i, - Q = 15#min
8 6 5 =0.015m°/m
Q=75 Cof2g tang; H2 | =2.5x 10™m%s
H =0.16m
g —-25x10™ «Trngdx\l2x981x1><(016)25 c ”
d =
E = Cq = 0.01 (Ans) 8 =90°
' g tan% =1
| BIEE-33.33 | ¥ WHSIFR FHI &g 25m Frfas TR 0.60 R (@S 20cm TN &AfE RS Frfar
R a3 [rfeira-2033, d3(Aifd)]
S A, Q=2 Cqby2g H'S TeH W,
{ b =25m
=§xomx2&12xga1 x (0.2)"* Cyq =0.60
=3.96ms " Q =7
= 237.7 m*min (Ans) H =0.20m




-y

-

-0 NG ST ST | que
© BAIRR-33.59 | 1m T 15em TOROR D WESER 3 R mﬁmﬁ@mtwmﬁmﬂnﬁmw

Wﬁwmlﬂﬁﬁmﬁ?@ﬂlﬁiﬂ@mmﬂ | SRR & R 05 RV Tt TR 0.62 € 059 |

[F=ifat-200b, 3o
TSR 75-9% (R (REH TR,
=3 bJ_H‘5 -
3 : H =0.15¢cm
-§'><062x-\’2x981 x {.15)"° D =90°
Co =0.62
=0.106 m*fs or
Coa=0.59
st fergemrefe wee ow, :

é = % Cd tan g'\j2_g H2'5

= 0.106 =%><0.59x1 x\2x9.81 H*

=>H=0 356m (Ans)

@wmet»;s:mmﬁwmmmdimocm Wﬁqmcmmaocmmﬁmﬁvm

20cm ¥ ST 77 W4 v POR/RAE @ @1 Ca =060 1 - [rifiTat-g05)]
wraat e, o et R,
2 8 .- ' : 140
Q=3 Cd.b\f2—gH"5l+ﬁ Cy+ : P cm ¥
tanz 2 HE®

30em

=-2§ % 0.60 X 0.60 x4f2 x 9.81 x {0.9)"®

+ % x0.6%1.33/2x 981 x (0.2)2.5 o
= 0.129 m%s : | oo f6a s 353
=129 Uis . '
= 7740 ¥min (Ans) . tan .g_ _

=1.33

H =20em
=0.2m
) Q=2

b =0.60m




- 3us RrmTrs
TrERe-s). >¢imﬁwﬂ§ﬁammmsoﬂﬂﬁmﬁ¢mﬁamwcmmmﬁﬁm

At R 1C,=0.63. - [wrﬁrm-qmq
o= - : |
R SN, CHaTl TR,
Q= Cotand g He* - 0 =80
' 8 ' . tan%:O.S?B
=Tg x0.63x0.57$x\f2x9.81 x (0.5)* H —osm
=0.152ms (Ans) _ _ - Q =7
. Gy =083
BARE-Y3. 50 | GRS -3 TR AT 500 FERYGR: S e TR | 3 R St 0.6 mmm
2TET WS TW, B mﬂﬂwwr | [RiIfiEar-20 5 8(5Hf4)]
. ISR T 97 CFA ' Q =500 Liter/sec.
.= 500 x 10° cm’/s
= 1.5
Q=3 C“b\l_g H Cs =06
1, 500 x 10° =3 xociszx\{zxgsle” _ g ='!2'a
25 _ 500 % 10° . A, b=20 .
[, B =550 :
A, H = 14110.11
- H=45.69 cm
. b=4569%2=9138 cm (8G) |
-
g .
Y T A (o5 Ry : [ARfa-200%, ob, 53, 53, 33(*MR), 38(=R), de(R)]
E R, I A (BT IS e ' : [APIRI-2058)
-mmﬁm ﬂWﬁf(Sheetothmd)ﬁ'ﬂTﬁSﬁ@ SF M {nape} ﬂ@iﬂ(Vem 7T |
- 5 (@ IR TG | .
R, 75 YR Sowemy Fy '  [ArsfEt-20 0]

-mmmmmwmmwﬁmmﬂmwwmm

o1 TR e v iy
-mmmmmm%ﬂﬁmwwmm@mawmﬁaaam
“ted e et A o @ 93 Tm ey i, wﬁzsﬁeﬁﬂmwwu|mﬁfﬁaaa=
Gﬁﬁﬁ‘fﬂﬁﬁ@iﬂwmﬁmwmlﬂmeﬂﬁOml
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81

ol

¥

1

i

-4 WY SR 43T : v
mﬁwm%ﬂr _ B |
e, Gits o s ﬂmr ’ [Tr=sifeTa-200b]

PR Eferemrer wrgfe =, ﬂﬁm“@ﬁwmmﬂﬁmam%ﬁw

fasfarm =i, wwmeﬁﬂwwﬁs%ﬂmwﬁmﬁﬁmmmmm

St SesE fRofu s o | RIFPTRI-2008, Y9

R, ST 75 T FReR) SR R Vi ol I NPT N | farefal-0 vo(=ifd)]
DEeal) st 5w vt @ ¢ Q = 2/3 cd. 29 (H) 3/2

Q = fRsfacR sifam ' .

H = 753 fier zre v smnde S

- ¢d = (F1-IHHEG o e Swe

fogelele 76 W 0 = S0° WeRPAfITR @E I - [*=ifr-200b]
R, RIS 706 79 O = 90° TW S FAvfarag oqald e | [Pal-2008, 33]

W, firgerl 7w v s fr | : [arif¥icat-2053(+1fa)] -

D) 747 6 = 90° 7@ v,

Q=815¢cd. \2gH5/2 ‘
fomt 3t e avre A R {WTGT-QOM:("T%)I

-ﬁmﬁﬂmm@ﬂﬁmwwmmmmﬁﬂmﬁﬁm:
5 IS AP [arEifT-20 9]

-mmmwwmmﬁamﬁmmmﬁmﬁmwwwﬁmm
I8 A TR A fvfm e ey on iR A 2 SR 7 e |

[ = ez « |

3|

oy

aﬁmmwwﬁﬂm@% wwc@RMI

pED -
‘L. ET T (%A

)

fifey azr T oiftfmm w0

5 2417 51 ST, TW)-

3 | SreEe 96 (Rectangular nolch)

X 1 firgm @t =t S5 (Traingular or V- notch)
o 1 §if*reea 75 (Tropezoidal notch)

8 1 °5+TE 1 W1 RF4R 75 (Stepped notch) ¢



WY : Lo

0|

HHSTIE A6 STH1-FR-Tr5w Ryt e ' | [?Wﬁm‘“b,oob, 3o, 9]

AL, SRR 6 Seor frgwrn wos Bt A ke sivewt gy (AR 203 O(51R))

81|

(¥) forge wgfe =1 fon eramgais v st e e o s et stnda 1o (H) 317g TR |
() ™ fargengls a3 @11 90° =0 o= b At AN 47 FfdrE |

() wmﬁﬁmmmwwmﬁmﬁmwmwmmmt

() awg .75 fary vy avtmm dawa «f e s ffa 2=t

i Rifrerrerer wrsw o s T favfurea St fine ) |
pE=p .

H = 75 B (sl -9% B 7w iz St

b = AGA STSF LT 47 |

-g:mﬁmwmwmwﬂ&tﬂ cirma&ﬁ#cai

mmmﬂf|

31

R

41

=5 TS & e e Rt we |

DT TSR 3.3 7 RS B |
ﬁ@mmmaﬁﬂn

PTwa Frel) o33 R A 5 |

RS 75w et Fefa By 77t o ffem

DTG AP 33,8 W THLRA B |
Targerigf fBapie e 29+

D Ten TTel >>.ﬁ:§r&’wﬁaﬁﬁh

Bifrormete 35, e @ fo-os TR 1, W N T |
BSer el v &k S 59

 farge W 31 R o e Fvfrr S Sk = | [ feTai-2008, o¢, o]

SR, 2 o fargurgf e CoFa Pt wffemet Q = W15c4 b tan 62 H*

) 35.8 7 SRR A8 |

a4t ] @, mmmﬂﬁmc}_mcdbﬁ H“(ﬁ%ﬁﬁsﬁwﬂﬂmm)
[amﬁm-qma(ﬁﬁ)

e Rl 55 .8 W oI 5B |



F6-47 NG SR AR - v9

mmﬁfﬂvmsl
S wﬁwmmmmzﬁmamaammaomsﬁvwﬁﬁmmﬂcd_o .62 Tn ot fastaem
stz forfn 4 [ T2 593 fRe/cms)
oy aﬁmmwﬁwaﬁsmsaooﬁmwﬁ'ﬁﬂmammmwmzomsﬁm
ffra e gs o TR g RN : - [®zns 1893 iR
® | wﬁm@mmmzomsﬁsmmmﬁm11.8ﬁ’sm/msfnﬁﬁﬂfﬂ1mwﬁmﬁmvmcd=
o.azammmmﬁtfnw| {Sur 10 sfs)
81 a3l fe-76% e 40 ez @ @M 90° | W @A et s1est C,y = 0.6 T TR & 75 firrw Fsfaea stfanet
R foms 131 G/ o)
¢ aw&wmmﬁmmoﬁmmﬁﬁmwuaaﬁsﬁwmﬂcd-osz e 766 e go°
T, T2 U3 (RE (37 | fe&ms 59.5 (715 fg]
! 3T firgm =R 5% O (slopes) WRSR 1, w5t 2, Wl 75A (%© 50 o7 s TW R st AR

fBta/crs et <0 | fasfam et C, = 0.62 1 - (&% 100 FERY/CH

g4 mwmwﬁmw'mﬁﬁvmmﬁaodsﬁsﬂ@mmmsﬁsu «3 fs e wefd
T et 5 e | v e © fargw wwsa fnfut el T 0.6 '@ 0.62 T T 7R

Borc wHifi e ey o | | [ewas 32.86 cefs] ;
b1 GFBIETERT A% &Y 50 T3 Mg @I O (Slope) T 1:1, 4l fir (Sill) Botea w5 T 30 g

fliz zm e fnfam 7mn Cy= 0.62 T w02 ffm wfwE fadtn 3= fewws 223.5 /em) 5
> awb Fiferen T v 60 Gl a3 T 1:1 v W a7 fim fefm 7w 300 e @, m@

Aow Bt (SiM) o o Bwset fasfy @1 fsfam st C, = 0,621 [Be=s 35 cufdg)

@®




&

3.) WIS 7eesl (Define the weir) &

“fifera 76 A 9FA (@I TR FRAaed T/, 4 N Tewrm AT G AR Swe 1 kA s Swiem
e et 26 1 IR (Concrete) (A Y Cremt T SRIT TWR (Weir) 901 | iy gt wald
SITSIGI S ¢ G SASFE TEA N 49,9051 I IZ | OIF, I FACH 75T TN 3R SR B
T A | TR St a1 St forem v S v, 6B B (Sl T i (crest) e +f3fbs | SR
fiica etaifEe waw wIHTCE (Sheet of liquid) G129t (Nappe) 431 (8% et | _

Y G SR W) GG N T, 76 TR ®fB g s S 1% | wmet 796 AgiEes 93 N

IR AFRCST (Types of weir)
>t Higfs Wit (According to Shape) 8
() SITSTAR WWH (Rectangular weir)
(¥) Frenfafs s (Cippoletti weir)
3| Ffvem &3 sl (According to the nature of discharge) 3
(3) T& R Wm (Free discharge weir) .
(}) fufRers wwiw (Submerged or drowned weir)
© | GFCOR &Y WU (According 1o the width of crest) 8
() I BT SRIW (Narrow crested weir)
() oW (FTHA W (Broad crested weir)
8 | RCOR e WA (According nature of crest) 8
(F) SN @HT WA (Sharp - crested weir)
(2) €M SER (Ogee weir) |
¢ | YA AFIET [T (According to end contraction)
(%) AAfire =AW (Suppressed weir) _
(}) RFfoe &ARMES w77 (Weir with end contractions)



‘ wmﬂmﬁwwmmﬁ?ﬁs

Sy
33,3 B S IR W T (Difference between weir and notch) 3 o
#5 (noteh) _ RO (welr)
3| Wb AW A WA (A SR AT AR (3 1 SE WA A I WG ST TS SrelE arl

g |

Y |

3| @Bt qreg AB A (AT 0o ¢

W o

© | B! B (&S |

© | 9B WFWA TG |

8 | Wb TR TH SR ez e wey |

8 | TR IR T T A1 AT LAR AT &5 |

¢ | a3 & SF g B2 T

¢t 93 AN TG T |

&5 ¢ YRR TG T A (leference_' between v-notch and rectangular wire) $

-

WREEE SH

>t 18- fagw 3t & WS o ot |

31 OB TSR T 9T |

3| aTe By i Sww T @ v -

R 4TS N Bl @ TR W ot =@

© | TN T5F AR 7 e |

ol mmfiﬂixﬂaﬁﬁﬁﬁi

8 1 451 @ N TN IR TH |

8 | B WA 1 AN IAZE T |

¢ O o A s s war Ty

Te aaﬁsﬁ“mﬁ:%quﬁasm

SRR 9 ER WY AT (Difference between weir and dam) ¢

> 1 AR e e +1if RS 2w =i fg oo Sew i < RiRs T
X1 oA B TS o R Tor Frem <N oIS 2w v & Ty wiTa = ,
Ly muw&ﬁ@ﬂﬁmwwﬁﬁﬁ%wﬁmmwmmeﬁw ST B9 o g1 2w

TSR T 4T BRYA I AW |

BRo UHEFR W FGT @ (Francis formula for discharge through

- rectangular weir) 8
WIS RO ofae ¢

. fﬁtﬂshaq
ﬁmawﬁmwmmmmm@ﬂﬁmﬂﬁwﬁsmr

A B
L = SR 49
Cq = frsfam wmst

H = SRR (2787 BoR =1faw Trost

mﬁ%mm%ﬁwmhﬁamdhwﬂﬁammmwﬁmwm

G «q 4457 FTF= = L.dh
¥efbg Ty foron +fifm el sftas v = 2gh
-~ %efS fca fofam @ = Cyx L. dh x+/2gh,



290 LiEL) i S '
T >@ietE O 9 H ffints s 25wt e s B+ e S fefe Fefw vt T~

H. :
Q=] 0 CqL.dmf2gh

..ch\[_J h2dh ch\[_[

=
Nlml
L..-_..___l
o

H
% Ca L2 [h""‘]0
2 ar
5 L\I H

RS SRR & FICR @ (Francis formula for ractangular weir's) 8

_ ‘;z': ‘::' ,&

—>.1H L~02h TH e
v*;ﬂ*
5o g 3.9
mwmﬁayﬁﬁm mmh@ﬁmwwwmtmﬁwﬁﬁmﬁmw AFfs 5@
@ IR | Fofa orers o W@mﬁwmﬁz@mmﬁmmwwﬁmﬁrﬁ
wtﬁfﬁﬁtﬁ

O AT TSR AN FRIITEA (end contraction), A FRIFEH (side contraction) TS ARES 1

fofs St = P R, B &y REOA (F) TeR fer ¢ Fem Boifreon W g (1) wm
mmﬁwm|mmmwmaammqﬁmﬁ¢mmmﬁm
E@mmwm%wm :umwﬁmqﬁmmmmmmmmwlmu 0.2H) |
-k Wwﬁwmﬁmﬁ*ﬁmawﬁmq
ﬁ ‘§ Q=—CdL\[_H

% WWL—oszﬁﬁwﬁvﬁmvmmﬁ-
.h Q= —Cd\[_LH2

T oAt FREFTETT FLd! n X ST T SIRAR IR 07 TA (L - 0.1nH)

Q =§C.,\[Z; (L~ 0.1nH)HY?



o R v fro waew e Rifs LN
a3 G IR g A% W W ATE—
Q=184(L~01nH)xH¥® T C,=0.62 4R g=9.81 m/Sec?
mwmwmﬁmmmmaﬁmmwmmﬁmmmﬁan ol
am0_3cd\/_g, LH* @ Cy = 0.62 47T

g =9.81 m/Sec?,
Q=1.84 LH*

6@ s >x.8
SR8 TSI ST 5 [T (Bazin's formula for rectangular weir)s

et S Boa T o s wyd fef Adme e 99 m @ s @R o W
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