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Question Paper Specific Instructions

Please read each of the follouping instructions carefully before atterrap¢¢ng gzzes¢¢orus :
There are EIGHT questions diuided in tuo SECTIONS and printed both in HINDI ond in

ENGLISH.

Candidate has to attempt FIWE guestions in all.

6?uestions no. | and 5 are compulsory and out of the remaining, any THEEE are to be ottempted
choosing at least ONE from each section.

The number of marks carried by a question/port is indicated against it.

Ansupers must be uritten in the medium outhorized in the Admission Certificate tuhich must be
stated clearly on the couer of this 60uestion-cum-Ansuper (QCA) Booklet in the space prouided. Nc
marks uuill be giuen for onsuers uoritten in a medium other than the outhorized one.

WhereUer any assumptions are made for unsupering a question, they must be clearly indicated.
Diagrams/f"igures, uphereuer required, shall be dratun in the space prouided for onsupering the
question itself

Unless otheruuise mentioned, symbols and notations corry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted euen if attempted partly. Any page or portion of the page left blank in th¢

60uestton-cum-Ansuper Booklet must be clearly struck off
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Yus A

SECTION A

Q1. fArafef@a ael weet &1 3caw ST :

Answer all of the following questions :

(a)

(b)

x-y THTT A gfafaeiiar 3reoft garg &<, x-feRr & d9r-8reeh U. = — x 3 ganT feam

IATE | URT efeT ) T 397 {387 () & ehteh ITec HITaIT, iy = 0 & faw

\y = 0 Ud FHeI-fdegq I $ = 0 AT AT &Y | 38 eaRT fohdd JehR o TaTg Y& hl
ed fFar Srarg ?

For a two-dimensional irrotational flow in the x-y plane, the velocity
component in the x-direction is given by Ux = — x. Obtain expressions for
the stream function ur and the velocity potential (), if it is given that
U=0fory=0andj=0 at the origin. What type of flow pattern is

represented by this ?

800 mm x 600 mm TR (FETAY) dATel Teh T el Shshlc T HTAATHR T3 TTaT
ofeTeT 19T 20 mm ST dTell 4 B8T GaRT Tefold & | Gt

W-WWWWW,WW,Smﬁ%WqW

ATl I a8t X Teh | SEAATS fohT 31T hshic o IS Td SEUT o IS HAA:
M 20 & Fe 415 § | f&T a0 9aTeR oM G$1TasT 8] Yelofel ol THTET 3TaRoT

50mm%’|

A reinforced concrete rectangular section of size 800 mm x 600 mm

(effective) is reinforced with 4 bars of 20 mm dia on the tension side.



Determine the safe uniformly distributed load that the beam can carry
over a simply supported effective span of 8 m. The grade of concrete and
steel used are M 20 and Fe 415 respectively. For the given

environmental exposure, the effective cover to reinforcement is 50 mm.

R 1(c) H g21T0 370 AT H, m STHTT T Teh DT sclieh UG M gIHTT T

Teh 7T TA 3epTet aTell FRrehetT sclleh, Gl Tolel o foIT T 8, Teh feiehat

%HWWT@‘Q“U%‘I BIC Sclleh I TGAT ST ATAT w1 9T (o) AT HIToTT

IfR I 13 Selleh & STUAH [deg TR TG TF |
lin L) h

10x5=50

10

10
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For the system shown in Figure 1(c), a Small block of mass m and a

smooth irregular shaped block of mass M, both free to move, are placed

on a smooth horizontal plane. Find the minimum velocity (U) to be

imparted to the smaller block so that it reaches the highest point of the

larger block.

Figure I(c)

(d) T 1(d) # EATS 9T1$ €A & Fhael AT €D & foT, Fehet 3T 3@ HifAT |
10 kN/m

10 kN/m

(2 E1) 3 (C) (EN)



(A) TR (D)

*—4-0m —F-2-0m —F/*
/a7 1(d)

Draw the Bending Moment diagram for the CD portion only for the
beam shown in Figure 1(d).
10 kN/m

10 kN/m

- (B) -

(2 EN) (C) (EN)

(A) F'ree (D

roller

4—4-0m —F-2-0m —F’
Figure I(d)

(e) Teh FeT, ToTEhT EIEICT 80% &, Td #aT vl ohl [ATISE Teiea 26 &, H Gars &
TS | 38 HST N 15 m AL T R FLIAE RAet-graeaar 2.0 m§ | arsfier

(aTarferar) & Taeg G&TT I[0Teh T AT FAT & ? TTe AT o faeg FI&T 0T 2

T TR &Y, Al FET-TRcl & FIR T T Fohclell IGRTS Teh STelel I
LG ehcT BN ? TS T Teheh $IR FHT o TSR HTeT olITSTT Ud Ty hr el H

GIaITadT gifel I 1910 AT ST |
M-ESC-U-CVL 3
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An excavation is made in a soil whose porosity is 80% and the specific
gravity of soil solids = 2-6. A 1*5 m thick layer of this soil is subjected to
an upward seepage head of 2-0 m. Find out what factor of safety exists
against the piping (boiling). If a factor of Safety of 2 is needed against
the piping, what depth of gravel is required to be placed above the soil
layer ? Assume the unit weight of gravel to be the same as that of the

soil and negligible loss of head in the gravel layer. 10

Q2. (a) ERTTS & 4 m &I 3TS I FHA (AT o FTTEROT &, Teh T FehX
gfaemes fied & 3nafara Tanfiica & st fifae S faamd T 2(a) #F g2is
M5 & | RIS o 1Y 12 m Y TERTS TR FaT Y STy &I LIROT 87T

165 kN/m* & | H[&T T RUTST SI0T 80° TTT #eT Ud shshie o sTel &7 I[uTish

0-52% | HCT T Ueheh (IR 18 kN/m° & |
200

GL

+200 <-1000

n

1 400

VL
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Check the stability requirements for a cantilever type retaining wall of

the dimension3 ag ghown in Figurc 2(a) to rotain tho lovelled oarth for a



height of 4 m above G.L. The safe bearing capacity of soil available at a
depth of 12 m below the G.L. is 165 kN/m*. The angle of repose of soil is
80° and the coefficient of friction between the soil and concrete is 0*52.
The unit weight of the soil is 18 kN/m® 2()

200

GL

1200 <-1000

f"tgure 2(0)

IV1-ESC-U-CVL5
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(b) Teh TSl I AHCT-3aET fdavor ve #Her orers faawor = 2(b) Fgaware g |

MATT TR MG H TN TAE T 12 m AT § | T AT 1T bl & o ST 1

AT AT 50% & Ta 9116 ([fee) Tl I e HeJod & | 3raser & g 716308 W

(T A ), Hohel F¥areR Ufaaed, 3R Ufdee (IR 92R) Td JHTET
FEaTeR Gicael I IS FA1ST | A1 8T, AT HAE & 10 m IR Ueh fdegq N

SHTET Ftarer gidee iR Hifere |

Gg =2-65, e = 0-650

The details of the Subsoil conditions at a site are shown in Figure 2(b)
together with the details of the soil properties. The ground water level is
1*2 m below the upper surface of the silt. It can be assumed that the
gravel has a degree of saturation of 50% and that the silt layer is fully
saturated. Plot the total vertical stress, neutral stress (pore pressure)

and effective vertical stress over the entire depth of subsoil up to the



rock layer. Also, determine the effective vertical stress at a point 10 m
above the rock layer. 15
M-ESC-U-CVL - 6
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Qs.

(c) TeREHATST HETeTe 1T HeT, Toreent Tieh TYuT hI0T (} = 84° §, o Ueh A fovgiy

X, Teh GINTehR A1d T TIATOT fohaT ST & | il T ITg18 12 m & | $ftester

TR T TGS IX & T SHPT THTE 0T HTeAT ST Hehell & | FI&TT I[UTeh 8 &
1Y, T, T 3e]e1d fFehedel HR 700 kN § | #iid T 3TehR e HIfeTe |
acl : ()= 84°, N. = 526, N, = 865 Ud N, = 870 T HeT T Teheh X

Y =18 kN/m".

A square foundation has to be constructed on a thick deposit of uniform
cohesionless soil with angle of internal friction, (p = 84°. The depth of
foundation is 1-2 m. The water table is at a great depth and its effect can

be neglected. The allowable design_load of the footing with a factor of

safety of8 is 700 kN. Determine the size of the foundation. 15

Given 0 =84°, Ne =526, Ng = 86-5 and N, = 87-0 and

unit weight of soil, y = 18 kN/m".

(a) FOT 8(a) # g2ITS 1S &= (F) I & IITAAT R, Tk 100 kN, STU F ST Tl

R & | faaATeT AR & FROT, 379TT BG-3 TR IH HR T IRFol FIToTT |

100 kN 100 kN
Two moving loads of 100 kN each are moving from left to right on the

truss shown in Figure 8(a). Calculate the maximum load in member BG



due to the moving loads. 20

100 kN 100 kN

{**,5m

Moving load (C) (D) XD
*-5m-q/*-5m-F/*-5m -F/*-5m -FT/*
Figure 8(0)
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(b) TIATHRR URTSE T Teh YaTold shshie FI ERT ST TISTS 280 mm TF THTAT
IES 500 mm § | dele] Ud TS Teolel ohT THTAT TAXUT ShaAQl: 40 mm UG

80 mm & | €T deled H 20 mm AT dTell 8 B3I UF UIST H 16 mm I

aTel 8 BST o GaNT TaTeld & | €T &Y HHATA JHTEOT-LROT &THAT AT ST |

STAHAT fHT AT Hehic AT IS M 20 IR STAT FT AS Fe 415 ¢ |

A reinforced concrete beam of Tectangular section has a width of 280 mm
and an effective depth of 500 mm. The effective covers to tension and
compression reinforcements are 40 mm and 80 mm respectively. The
beam is reinforced with 3 bars of 20 mm dia in tension and 8 bars of

16 mm dia in compression. Find the limiting moment carrying capacity

of the beam. The grade of concrete used is M 20 and steel grade is

F'e 415.75

(c) &1fTST & 80° o ThIUT I STehT Teh 3HeTocl Tel€ TR, Teh o ef (G AT Eeled p, ATcieh

AT u) &7 3aRadT, gfafaea, qut fasfia FadT yaE BT @I e | R Hr o’



T AICTS h § Ud MY Flg W AGHASAT G © | TaTg 1 e #, e garg
AT & feIw ehaTeh gred SIS |

Steady, two-dimensional, fully developed laminar flow of a fluid (mass
density p, dynamic ViscOSity u) is taking place on an infinite plate
inclined at an angle of80° from the horizontal. The thickness of the fluid
layer is h and the top Surface has atmospheric pressure. Obtain an

expression for the average flow velocity in the direction offlow. 15

Q4. (a) 9Tl Teh 10 m =TT & 9184, FSgehT ®&TdT 318, g, 0.1 mm &, HF A yarfgad ar
T Y | ar 311w T vare eI &1 8ol afe grareadr gifar 5 m ufd km d&
AT =T g 2 T 0T 0T & ToIT e Feienor &1 gaier Hifsie :

f=0.252
log 8 +5-7_

'e10 8.7 DR ¢
Ucileht & 39 ATATT AT |

Water flows through a 1-0 m diameter pipe which has a roughness
height, e, of 0¥1 mm. What will be the maximum possible flow rate if the
head loss is to be limited to 5 m per km ? Use the following equation for

the friction factor :

f=2

185.7

98108.7 D +RI?

ymbols have their usual meaningS. - 15

MI-ESC-U-CVL 8Page 9



(b) T TeTgsell 5 m/s T I & TG H TEA IS TR (FHg S Aoty T

p = 1080 kg/m®, u = 1-15 x 10° N-s/m°) Tl T & | YeTgeall & HTATT

HISST 0, TeIq0T STl Eehl & T131T T Fhleh TeTged I HYOT-el I HTeFeholal

AT IO & | A SFaTS ITATT 1: 25 B, ot AlSel H 1Tt fohctatt glefy

ITRT ? AT ATST I HYUT-gof 1000 N HTIT ST &, a’rngssﬁ U HYUT-gof T

grem ?

A submarine is travelling at a large depth in the sea (seawater

p — 1000 kg/m°, u— 115 x 10* N-8/m°) with a speed of 5 m/s. It is
desired to estimate the drag force on the submarine by conducting
experiments in a freshwater tank on a scaled model of the submarine. If
the length scale is 1 : 25, what should be the speed in the model ? If the
drag force on the model is measured as 1000 N, what is the drag force on

the submarine ? 15

(e) Teh HJocT FHfceTehT o 7wl TR TehT 1T HeIfelel 3eTqaTipe T3378{Tar aieTor &

fFfEe 9o 9o §U | 7T & 3wTOT QAL Sreel (T e va
Gehel Ifdiarcl glet) ol faaTiRa FifSe
08 (o (- o:f) RET W u REX

(kPa) (kPa) (kPa)
100 187 28
200210 86

800 288 147

The following results were obtained from a series of consolidated



undrained triaxial tests on specimens of saturated clay. Determine the
shear strength parameters (both effective stress and total stress) of the
sail. 20

08 (01 — og) at peak u at peak

(kPa) (kPa) (kPa)

100 187 28

200210 86

800 288 147

M-ESC-U-CVL 9Page 10

qus B
SECTION B

%

2%

T2 5(a) H GAT T AT & ITIEY-H1El & FAT IiTehcd IrawTOT et arel
fSreg R 3T9&ToT Yfctarell o faeroT A1 3R F=ATST |

(i)

Q5. (a)

777

.

(ii)

(i)

(iv)

10
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Sketch the variation of shear stresses for the cross-sections of the beams
shown in Tigure G(a) at the point of maximum shear force.

%

%

77 3

1777777777777777
77

(i)

(2227272777277

77777

Figure 5(0)
M1-ESC-U-CVL- 11
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(b)
(c)

Teh 5 mm T T AT, ATl 9T 10 m/s %W%ﬁw-ﬁaa@-aa-at

T fAEEROT AT T@T & | T Sie feheiet ATUHTH TS TFeh TET ? ARG 15 N8R

aTell TN Tl T $H Sic I A foidl [T STT, AT 3HRT ailoTel & TS Fohctelr

grafr ?



A 5 mm diameter nozzle is discharging a vertically upward jet of water
with a velocity of 10 m/s at the nozzle. What is the maximum height to
which this jet will reach ? If a flat plate weighing 1*5 N is balanced on

the jet, what will be its height from the nozzle ?

Teh 250 mm ST T 450 mm gL Fac ol aTTs el shshic &R, 50 mm
TR Scchoad I [&Ud dRT (813%eT 420 mm2) & @rT qagfaafad & ta
1 kN/mm2 3T TRTF37eh Gciael ageT X QT & | €T I faedicl 12 m g1 Rt &

gfasa S ufaera gifaat i sroar fifew | Feafaf@a siest s aaer Hifae:

ST T FeIeUdT AT Es = 200 kN/m®

SHehIC T TcITEIAT AT Ec = 40 kN/m®

HepreleT T I[0TIeh = 280 x 10_°

#He FAwYT (319) T 0TI = 16

A pretensioned prestressed concrete beam, 250 mm wide and 450 mm
deep, is prestressed with wires (area 420 mm*) located at a constant
eccentricity of 50 mm and carrying an initial stress of 1 kN/mm?®. The
span of the beam is 12 m. Calculate the percentage losses of stress in the
wires using the following data :

Modulus of Elasticity of steel Es = 200 kN/m*

Modulus of Elasticity of concrete Ec = 40 kN/m*

Coefficient of shrinkage = 280 x 10-6

Coefficient of creep = 1*6

M-ESC-U-CVL 12
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(d) TR 5(d) #, Teh 3TTAd GHA !, SIS dol T 45° & T IX, Teh fehed! GIAK
& e R I @I IRT ] | 4TS ? U geTd T M &Y Ueh ThaHT TGN, S1aR

TG 37TeTd ol T S8 TehR Tehl § hie HIST 3TeTd Tl IR ofFd Sellcil o | 3TaeTh

EYUT A[UTieh T wgTcid HIeT FT 1aTT [T fob HET 37TeTel ool IX ek =1ei ?
SaR

In Figure 5(d), an inclined plane is kept at an angle of 45° from
horizontal plane at the bottom edge of a smooth wall. A uniform ladder
of length ! and mass M restS On the inclined plane against the wall such
that it is perpendicular to the incline. What is the minimum coefficient
Offriction necessary So that the ladder does not slip on the incline ?
Wall

Inclined plane

Figure 5(d)

IV1-ESC-U-CVL 13
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(e) 10 m FIEY FE aTe & &ifcist eI, el AT (35 Ueh) & FW Th
Ar-eY faTaR aTell TsT & 31er: T, forHeT YRTET Q98T Telcd 50% 2T, T

T TTIET TeTed 80% ceh HE felcl fohT ITAT | STe] T ITAhIH Td ~gAH

R 17T ShART: 1.0 TF 05 AT | Heelel & §1¢ Hclg-favest AT AT |

A site with a large areal extent underlain by 10 m thick, horizontal



deposit of dry Sand over bed rock, initially at a relative density of 50%,
was compacted fo a final relative density Of 80%. The Sand Was
characterised with the maximum and minimum void ratios of 10 and

0*5, respectively. Find the surface Settlement following cOmpaction. 10

Q6. (a) YT & et Tl & T 6(a)  ITAR TATEI fHAT SITAT R | e aTed e-ered
Y 1000 N/mm® ST TehgHTT HUTSeT STaaol of3TTAT ST & | €1 2 T 3madiae

faepfer Y 31T MfSTT, T x-3787 R faTumo= sTfrd & |
()A1=A9=A8=A

(ii)l1=19=18=}

(iii) E= E8 =1-2 x 10° N/mm*

(iv) E9 =21 x 10° N/mm*

(v) N] =N8 =020

(vi) N9 = 08

Gy = 1000 N/mm*

IV1-ESC-U-CVL 14
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Three metal cubes are arranged as shown in Figure 6(a). The central
metal cube is subjected to a uniform compressive stress of 1000 N/mm#*.
Calculafe the volumetric strain of cube 2, if displacement is restrained
about the x-axis. 20

()A1=A2=A8=A

(ii)11=w2=18=}

(iii) Ea = E8 = 1-2 x 10° N/mm*

(iv) E2=2-1x10° N/mm"



(v) N1=Ng=0:20
(vi) Na =08

oy = 1000 N/mm®
Rigid face

Z Etigid base
F'tgure 6(0)

(b) 500 mm SATH T Teh Shshie TTSel I Teh HccThlHT FeT H YHAT ST § | A5l

Y 3THFT &THAT 500 kN & | FeT i gemd = 6(b) F eS¢ | 3ufera

3RS &THAT & [T, ISl & fIw 3maas ders

M1-ESC-U-CVL 15
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A 500 mm diameter concrete pile is to be driven in a clayey soil. The

design capacity of the pile is 500 kN. The soil conditions are shown in

Figure 6(b). Determine the length required for the pile for the above

design capacity. (ASSume 0 = 0-75) 15

Qdesign = 500 kN

Figure 6(b)

(c) T-3TTehfeY o 3T Y-aR=ee aTell Ueh Yafeld shehie @Re o folw 3maegs
39&quT yfaee AaTRa Hifere, fSadhr weiet aisrs 1500 mm, Feist AlES
100 mm, 3« TSTS 800 mm T FHTEY ITEITS 600 mm & | ER=T, TeleT T R

25 mm $ T 8 BT TF HUISH T XS 16 mm $ T 4 B3I & GaRT, Yafeld & |

TeeleT AT & & 3Tele=l A T & | €A, 10 m 1 31918 faFgfa =),



80 kN/m T 0T TehEATe fATR R UROT AT & | Shshle T IS M 20 T
STUTT T AT Fe 415 § | hohle T TRIUT JIHLT 1 feararar g
N/mm°® & M 20 & forT

ST T 9Taerdar s aie
M-ESC-U-CVL 16
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Q7.

(a)

(b)

Determine the shear reinforcement required for a reinforced concrete
beam ofT-shaped cross-section with a flange width of 1500 mm, a flange
thicknoss of 100 mm, a web width of 800 mm and an effective depth of
600 mm. The beam is reinforced with 8 bars of 25 mm d} on the tension
side and 4 bars of 16 mm d) on the compression side. The reinforcements
continue uninterrupted into the Supports. The beam Supports a factored
u.d.l. of80 kN/m over a clear span of 10 m. The grade of concrete is M 20
and steel is Fe 415. The shear strength of concrete is given below :
Percentage of Permissible Shear Stress

Steel for M 20 in N/mm?®

Tah 2 m A8 IAATHER AT, THEGH 2 m8/s A X & FTA aed arar e, &

TSI SIdT & | TG ITAT I1AT AT foh TNl & d1¢ AIT-gIaIeddl STollcaTel
% UGl T AIT-GIEITTT T ATT 5% § | STATTST o gl I Ud STATeoTd &

dTG, T IS AT FAT-FATE ?



A hydraulic jump is formed in a 2 m wide rectangular channel carrying
water at a flow rate of 2 m"/s. It was found that the velocity head after
the jump is only 5% of that before the jump. What are the pre-jump and
post-jump depths ?

10 kN/m & JIOTcT UehfATeT fIARel 1R Y 8T el o [T, Teh 8 m T Ferraly
fareqfer arelt QeTarfFed et 1 3ifAmedar RTAT | FliseT Felot 3raai g
STFATS IR IT8ad: ATRITI § T STAT T IRTHT Tfdeel 250 MPa g |
3TS.TH.TAH.H. 800 TRTee & JOTErH oA few arw g :

&%l = 5870 mm*

D =800 mm

bp = 140 mm
tr=181 mm
tw =7*7 mm
1.3 =89857 cm*

rxx =124 mm

H#yy =28-6 mm
Tchdh AR w = 0-461 kN/m
Za =599 x 10° mm?®

17

15

10
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Design a simply supported beam with an effective span of8 m carrying a



factored u.d.l. of 10 kN/m. The compression flange is restrained laterally
along its entire length and the yield stress of steel is 250 MPa. 20

The properties of ISMB 800 section are given below :

Area =5870 mrn*

D =800 mm

bp = 140 mm

tr=181 mm

tw=7-7mm

1. =89857 cm*

rd =124 mm
*yy = 28*%6 mm
Unit weight w = 0-461 kN/m

Za =599 x 10° mm®
(c) 3Tfe-FdTseT YT W &l faega3it & fadere Fefafad g :
01 = 400 kPa, el = 08; 09 = 800 kPa, €9 = 075

& H, $H FeT &1 Ueh 8 m AT AAIA: Helold T I HHATOT R o1 )
3 T FEarer ufase 250 kPa ¥ §¢ X 450 kPa g1 Iram 2 | feifRa
HITST -

(i) F T I T ST FTehieh T TRTF37eh ReFeTell 3fe]dTel

(if) TR ST HEreToT oAveet, 3T

(iii) 25 mm o 3T HeroTeT foiveet T deT et & [T #R gig 3N 38

The coordinates of two points on the virgin compression line are as

below :



0l =400 kPa, el = 0-8; 09 = 800 kPa, e2 = 075

In the field, a 8 m thick normally consolidated layer of this soil subjeeted
to construction load and the average effective vertical stress increased
from 250 kPa to 450 kPa. Determine

(i) the compression index and initial void ratio of the clay layer,

(ii) the consolidation settlement of the layer, and

(iii) the load increment to cause 25 mm final consolidation

Settlement to occur and the corresponding void ratio. 20

M1-ESC-U-CVL 18Page 19

Q8. (a) (i)
(ii)

IV1-ESC-U-CVL

Ueh TTFaTT T8 IRFH 7 Wem & U9 gt R R FeaigR § | w7

STScd MTE[OT |, 3T ATAIh E, AT TG AT Sheall JHToled i

hog-H-chog, I QU1 L AT eI | Tg HITSTT fob Tq#87 o Torw hifcien
2

HIT We = ## 19T |

A long column is initially straight and hinged at both ends.

Consider, least moment of inertia |, Young's modulus E,

homogeneous material and centre-to-centre distance of hinge

Support L. Prove that the critical load for the column will be
T El

L2
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(b) (i)

(ii)

M-ESC-U-CVL

A simply supported beam of homogeneous cross-section and
material is subjected to axial and transverse loads as shown in
Figure 8(a)(ii). Calculate the total stresses at points @D and
(2) of the section C as shown in the figure. 10

(including self-weight of beam) 100 mm
4— 10-0 m —3/* Section at C
/¥*—5*0m —J/*

Figure 8(a)(tt)

vaTg Y f&RIr & FHIR WY 978 Teh ITIATRR TAUEN Tole T AT (GedHTeT

TeTcd 1-2 kg/m3, ITTieh QAT 18 x 10-9 N-s/m2) T JdTE 8T T & |

SATE 49T 10 m/s & Ud Tole 3l STFalTS Selall ¢ (oh Lollogd ofeal 3TeamaT



HR W Fifcie ¢ (3r47d, FATT-Rd a7 ERT 8) | Tole I glsTs
SHehT TS T TN E | Tel T 38T oh HHAT 7 90° I AT ST &
T 31 JaTg SHAT BIEY 3T o FATATR &1 T@T & | <7 & IaTe
TEATT # Taeh dell T 3e]dTel AT HITST |

Flow of air (mass density 1-2 kg/m", dynamic viscosity

18 x 10° N-s/m*) takes place over a rectangular flat plate kept
parallel to the flow direction. The flow velocity is 10 m/s and the
length of the plate is such that the Reynolds number is critical

at the trailing edge (i.e., the boundary layer is laminar

throughout). The width of the plate is half of its length. The

plate is then rotated by 90° in its plane so that the flow is now

taking place along the shorter side. Find the ratio of the drag

forces under these two flow situations. 10

AT o Tl THTEI O ashl T 3TaTSAT FATBIAT § ?

31T AEMEITOIR Tohi o dieT-hieT T fATHTA TP § ? Jocad cgiel XIS o
T, sors a1fa 3R sar1s AfFa & 91T T T fERR-NY 31f@emerios

Jsh GRITST |

Why are the characteristic curves needed for a turbine ? What
are the various types of characteristic curves ? Show a typical
constant head characteristic curve between unit speed and unit
-power for a Pelton wheelturbine.- _ 10
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