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3. (b) 9. (a) 15. (a) 21. (c) 27. (a)
4. (a) 10. (b) 16. (a) 22. (d) 28. (a)
5. (b) 1. (b) 17. (a) 23. (a) 29. (b)

6. (b) 12. (a) 18. (a) 24. (a) 30. (c)
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DETAILED EXPLANATIONS
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(9j=10m3/s
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> 1/3
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125y,
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;BF?5/3\/5 (for wide rectangular channel, R=y)

Normal depth s, = s

1. (d)
As some flow is taken out from system it will spatially varied flow.
2. (o)
Neglecting variation in transverse direction.
3. (b)
Given, Q
g
Critical depth
For rectangular channel, £,
5. (b)
as for triangular channel, E-
9. (a)
Strickler formula, n
Given, O
n
10. (b)
dy
As, —
dx
For wide rectangular channel
Q
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QT QT
(b) A_Sg = Bgygg for rectangular channel, T= B
3
_ | Ye
q_2 1/3
as g = yc
10/7
1—% 1_()/0)
dy ) y
— = SO =80 ——————=—
dx T 3
1-—== 1_[ Ye
gA y
11. (b)
Q,(upstream discharge) = ?
Q,(downstreamdischarge) = 25 m3/s
We know the for unsteady flow, continuity equation
a1
dx at
Q=C ;o _ 0
dx at
T = 20m(given)
d
7{ = 0.5mjhr = 1.388 x 10~ m/sec
25-Gh | 50x1.388x107¢ = O
2000
Q, = 30.55md/s
12. (a)
2 2 2
" Vitye+ys  (22+2x3+(3)° _
Specificenergy = ———5-"5 = =3.8m
i N (77N (2+3)
13. (a)
. A
Section factor (2) = A\/;
A= area, T = top width
T
0 2
tan30° = =
25
= T =288m
A = Ex2.88x2.5}=3.6 m?
Z = A\/E=3.6>< [—3'6 =4.02
T 2.88
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14. (b)
Fo ——=2
Joy
Given, y 0.63m
= V 497m
— qg = Vy=3.13
q2 113
Critical depth Y, = (E] =1m
15. (a)
B=5m
5+13
A = ( )x2 =18 m?
2
Given, Q = 20m3/s
Q
= —=1.11
vV ) m/s
T=13m
Froude Number = 11 301
/gA \/9 BIx18
16. (a)

We know that at critical flow over hump specific energy will correspond to critical specific energy.

E, = specific energy at upstream section
E, = E_, OZ_ = maximum hump height
= E, = E,+0Z,
= E, = E.+0Z,
q2 1/3
fo = 15 Yo Ve (6)
given,Q = 12m¥s,B=35m,y, =12m
513
4 [(2)
yo= | =232 Zq10e2m
¢ g 9.81
= E, =15y, =1593m
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18.

19.

20.

, 12 Y
%
E, = yﬁ(—J = 124|183x12) | _q616m
! 29 2x9.81
E1 = EC+AZma><
Az = (1.616-1.593)=0.023m
(a)
* Supercritical state profiles are : S,, S; and M,
o |f ﬂi ositive o is positive only if
oy 'S positive, = is positive only if y > ..
(b)
Discharge through channel
Q = (AV
Q = ()| 1A |
n
For wide rectangular channel, (R= )
Q — lB\/gy5/3
n
as normal depth increase by 20%
y =12y
1.
Q@ = 2BJs(1.2y)° = 1i =1.355Q
n (B\/§y5/3)
n
% increase in discharge = (OE)QJMOO =35.5%
(a)
For most efficient channel
A = J§y2
_ Y
fi = 2
T = 2[, 1 = slant height
. P2,
=37
ro Ly
VK
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21.

23.

24.

(c)

Critical depth (y,)

Now for wide rectangular channel

1.2

as y <y, slope will be steep

(a)

Give, Q

Y

We know that

Yo

1z

Yo

Yi
from continuity equation, V,y,

Vv,

1.2 m3/s/m

13
[fJ -0528m
g

lyS/S\/E
n

1 5/3
_— 1/0.004
0013
0.43

7.8m3s, B=5m
0.32m

Vv,

gy

Q) 78
(Zj N 4.875ms

4.875
v9.81x0.32

%[—1 +4/14 8/—'12}
1 / 2
E[_H 1+ 8x2.751 }

1.095m

=2.751

25m, V,=1.5m/s
%[—1+1/1+8F22}

Vo 15 4303
gy, ~9.81x25

%[—1 1+8x 0.3032}

0.396 m

VYo
9.46 m/s
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25. (c)
If, Vo < Y,
Yo > Vi
Yy
26. (b)
o
We know that, —
g
= iz
2
a9
- 81
q
27. (a)
Given, y, =0.5m, V, =5m/s
F,
Yo
Y1
Yo
Length of jump
29. (b)
We know that
Celerity
given, y,

Celerity =

submerged jump will occur
repelled jump
¥, = free jump

y
E[%Yz(% +YZ):|
02,y,=2m
l><O.2><2><2.2
2

2.078 m3/s/m

AN 5 =2.26
Joy; /9.81x0.5

%[—1+\/1+8><2.262]

1.371
6.9 (y,-y,) =6.9 x (1.31-0.5) = 6m

1 Y
—g22(y,+
29)/1 ()/1 )/2)

2,y,=2.8

221x22 (2 +28) =574 mis
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30. (c)
T ?
e - TEL
v?
9 %
0.3m (drop) | 29
28m=y, Y2
Az=0.6m
@
@
Y, +Az+ 0.3
Given, 2.8 m, Az= 0.6 m, drop in water level =

As there is no loss

Total energy at (1) — (1)

tooe
29(A)

2.8 @

2.8+

3544.03

+
2x9.8(2.8x4.8)°

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+

0.3m
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