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INSTRUCTION TO CANDIDATES :

1.

2,

SECTION-A is CQMPULSORY consnstmg of TEN gquestions carrying
TWO marks each. .@

SECTION-B contains FIVE questlons car IVE marks each and
students has to attempt any FOUR que

SECTION-C contains THREE questi ymg TEM marks each and
students has to attempt any TWC q@

Write short notes on : @

a) In a uniform laminar flow through a pipe what will be the ratio of

maximum veloeily to average velocity?

Define momentum thickness:

-

¢} Draw the veloeity diagramfor the laminar low in 4 pipe.

(=%

Define sequent depth.

¢} Write the equation for velocity distribution in a rough pipe having
wirbulent low.

f} Define Froude number.

v} Under what condition a channel section is considered to be the most

cconomical seetion?
h) Define specific energy.
i} Classify the hydraulic jump based on the Froude number.

1} Draw a neat sketeh ol S, type of profile,
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SECTION-I¢

Using the basic differential equation ol Gradually Varied Flow. show thw
vy 1s positive [or My and 8y profiles.

Water Tows at a uniform depth of 2 min o traperoidal channel having a
bottom width of 6 m and side slopes of 211 TV, IE it has to carry &
discharge of 65 miisce, caleukate the bottom slope required 1o be provided.
Use Manning's # — 0.025,

How will you classily hyvdrodynamic smooth and rough boundaries in a
pipe?

Water flows at.a steady mean velocity of 1.5 mésee through a 530 mm
diameter pipe sloping upwards at 45° to the horizonal. At section 1.
some distance downstream of the inlet. the pressure s 700 KPa and al
section 2, 34 m further from the section 1 along the pipe, the pressure is
762 kPa. Determine the average shear stress at the wall of the pipe.

What are the causes which resull in separation of the boundary laver?

SECTION-C

ta) A 3.0 m wide rectangular channel has a riow of 3.60 mi/see with a
velocity of .8 misee. I a sudden release of additional Mow at the
upstream end of the channel causes the depth 1o rise by 50 percent.
determine the absolute velocity of the resulting surge and also caleulaie
the new flow kate,

(by A hydraulic jump in a rectangular channel has the Froude number
the beginning of the jump F, = 5 Caleulute the Froude number I, at

the end of the jump.

State and diseuss the assumption made in the derivation of the equation
for gradually varied flow. Also derive th basic dillerential equation lor
gradually varied fow,

Determine the displacement thickness and momentum thickness lor the
yélogity profile given by

5 . o imn
— =8N {FH/2)
Hy

where w15 the [ree stream velocity,
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