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DETAILED EXPLANATIONS

1. (b)
2. (b)
3. (a)

As piezometric head is sum of pressure head and elevation (datum) head
Totalhead = pressure + datum head + velocity head
Therefore difference between total head and piezometric head is velocity head.

4. (a)
We know that
if, y1 =1 depth at vena contracta, y, = sequent depth if y, = tailwater depth ten for y,
for y, > y,repelled jump occur
= fory, < y,=submered jump occur
= Y, =Y,= free jump occur

5. (a)
Ratio of area and perimeter is hydraulic radius and for most efficient trapezoidal section

y

R = =

2
At y =28m
= R =14m

6. (a)
Specific energy are same at alternate depth.

7. (a)
J2v

Froude number of triangular section given as = T
y

AV

A=y?=302=9

V = (sz(ﬁjzz,zg m/s
A 9

F - Mzo_wg
v9.81x3
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8. (a)
* Supercritical state profiles are : S,, S; and M,

o Ifﬂ is positive % is positive only if
dx P " dx p ymny>y.

9. (a)

10. (b)
For most efficient trapezoidal channel section
e Top width is twice the sloping side.
e Hydraulic radius is half of depth of flow.
e Side slope width vertical is 30°.
e Sloping side are equal to bottom width.

e Areais \/3)°.
11. (a)
1 (Y1—Y2)3
F t itwidth = 5Yo 7,7 v
orce on gate per unit wi 270 (vt y)
Given, y, =38m,y,=08m
_ 3
F — lx981xw
2 (3.8+0.8)
= 28.79kN/m
12. (a)
As per manning’s formula
Q- A192/3\/§
n
Where, A = areaof section
R = Hydraulic radius
S = Slope of channel
For wide rectangular channel, R=1y
0 - B%y5/3\/§
Q y5/8
y, =28m,y,=38m
& (3.8)5/3
Q (2.8)5/3
Q, = 1.6636 Q,

Q-Q

% increase in discharge = [TJX1OO=66'36%

)

© Copyright: MADE ERASY

www.madeeasy.in



8 | Civil Engineering

E MADE ERASY

Leading Instituta for [ES, GATE & PSUs

_ A192/3J§
n

o L,P = perimeter

P2/3

2/3
R Rectangle
R(ringular

13. (c¢)
As per manning’s formula
Q
Q
C)tringular
C)F?ectangle
VAR
a
As area of both channel is same
&
y

Permieter of rectangular section

Permieter of triangular channel

1.316a
= 3a

2.309y
3.039a

Qtriangular
Orectangular
14. (b)
As per manning formula

A%Hm\/g

~ s

1 1
7000 % T [W)

1200

1000

1.095

32.86 m3/s

2/3
Rectangular _ (
’Dtriangular 3.039a

.. (ii)
(D)

2/3
) =0.991
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15.  (c¢)
Wettedarea _ A
= Wetted perimeter P
1.y 2y
— | =X—=F=XYVy [x2+|a-—=
o [ el B
2y
- a+2x—=
g J3
2 2 2
Y 2y Y
A= —=+ay-—=ay—"=
- BT RV
2
Y
a [ A—
R = g V3
a+ Y
J3
O
For Rto be maximum, dy
ar V3 V3 B IV3)_,
v 2|
J3
= 4y? +2\/3ya-3a° = 0
y = 0.5835a~0.54a
16. (b)
Froude number is unity at critical flow
e specific energy is minimum at critical flow.
e discharge is maximum for given specific force at critical condition.
17. (b)
For rectangular channel
. 2y3ys
(critical depth) = ——==
yg P (V1+Y2)

v., ¥, are alternate depth

given, y, = 3.8m, y,=08m
. 243
Y7 (yy+ o)
 [2x@8r082]"”
Ye = |7 (38+08)

=159 m

Specific energy (E,) at critical flow for rectangular channel = 1.5 y_=2.39m
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18. (c)
T ?
e - TEL
v?
9 %
0.3m (drop) | 29
28m=y, Y2
Az=0.6m
@
@
Vi Y, +Az+ 0.3
2.8 m, Az= 0.6 m, drop in water level = 0.3 m

Given, Y
Yo
As there is no loss

Total energy at (1) — (1)

W
Y1 29
02
tooe
29(A;)
2.8+ @ 5
2x9.8(2.8x 4.8)
@
28+ 354403
Q
19. (a)
20. (c)
21. (b)

28-06-03=19m

Total energy at (2) — (2)

2

y2+Az+V—2
29

Vo +AZ +
? 2(A,)°g

@
2% 9.813.6x1.9)°

@
917.93

19.278 md/s

1.9+0.6+

25+

Equation of slope of water surface for gradually varied flow is

If y>y, and y> y, then both term [ ) and [ J will be less than one and numerator and denominator

d
will be positive and v will be ultimately positive.

dx
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A

If y<y,and y <y, bothterm (
Y

) and [%j will be greater than one and numerator and denominator will

d
be negative and d—i will finally be positive.

22, (b)

13
H
V., = | — =154m
&

As per manning’s formula

1
0 = A;,?z/s\/g

For wide rectangular channel R=y, A= By

1
g = FyS/S\/g

an

5/3 _

B - T
{6><0.013T/5_1m

Yo = | Jo.006

Yo = normal depth
Now as y, < y, (slope is steep) and local depth y = 1.2 which is y, < y < y,_hence flow profile is S,.

23. (b)
24. (b)

NDL

CDL
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25. (a)
Given data, Q = 50m3s
S = 0.004
We know that under free fall condition depth of flow at free fall location will be critical flow.
] QT
ence, A3g =
(50 x5 ;
5y x9.81
50x50x5 o
125x y®x9.81
= y = 2168m ~ 2.17m
26. (b)
We know that
Y2 _ (1[—1+«/1+8F12D
Y1 2
given, F, =4.5
% = %[—1+\/1+8><(4.5)Z]
.
Yo
Yy, = 5.88
= y, = 5.88y1 ..(0)
(Y2—y1)3
We know that, E =
" L 4y1yo
3
o _ (6:8871-y)
T 4x5.88yxy,
= y, = 162m,y,=953m
27. (c)
md
Given data, Q = 25? , ¥, =08m,B=5m
Q) 25
V. = | —|= =6.2
1 (A (0.8x5) - 020 misee
% 6.25
F =

= =223
Joy, 9.81x0.8
We know that, Yo _ %[—H J1+ 8F12J
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05 = St Virex2ea]

= 08) ~
= Y, = 215m
Length of jump = 6.9 (y, - y,)
= 932m
28. (b)
Given data, y, =3, ¥=38m

We know that for hydralic jump is rectangular channel,

q2

1
g = EY1Y2()/1 +Yo)= yg

qa _ %XO.SXS.BX(O.S +3.8)

g
= g = 4.78 m3/s/m
3 1
Now, ye = §y1yg(y1 +Y>)
y, = 1.32m
29. (b)
Given data, Apexangle = 90°, depth of flow = 0.8 m

Q = 5md/s, A=)?(as apex angle 90)

Qy_ 5
V = (Z)_ (0.8)2 =7.81m/s

v
Ry

J2x7.81

7/9.81x0.8

as Flies between 2.5 - 4.5, hence type of jump oscillating jump.

Froude number for triangular section

30. (d)
Given data: Normal depth, y, = 1 m, Critical depth, y_,=0.33 m

I 4m |

Since y, > y, the given slope is mild and 0.9 m and 0.5 m lie between y_and y,_ so it is a type 2 profile
namely M,. It is a drawdown curve. Hence depth will change from 0.9 m and 0.5 m in downstream
direction.
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2.485 Q
_ _ ——————=0563m/s == A=
¥, =0.9m, V, = (4+0.9)0.9 {V X A (b+my)y}
2.485
- _ ————=1.104m/s
y,=0.5m, V2 = (4405)05 /
Further,

Hydraulic radius,

Ax

A1 (B‘I‘ my1)y1 (4+1X09)09

== = =0.674m

B Bioyien?  4+2x09VT+1

(4+1x0.5)0.5

———=0416m
44+2x0.5V1+1

V2
+_
y 29
0.563°
+—
2x9.81

0.9 =0.916m

N (1.104Y
2x9.81

]
;/:"12/3\/3m

22 (0.563) x(0.02)
(/‘2 ;,3 _ ( ) X)Sm ) =2.146x107
1 0.674)"

0.5 =0.562m

2n?  (1.104) x(0.02)°
(sz)74/3 _ ( ) X)Em ) _ 1569910~
R, 0.416)"

S+ S _ g 9005%107 = 0.00089225
AE _ 0.562-0.916
S, -5, 0.00015-0.00089225

[

=476.928 M~ 476.93m
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