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DETAILED EXPLANATIONS

2. (c)
Vorticity = Circulation
or ICIy = —Area
v  du
gV _9Y A
[ax ay) rea
Area
= m/s/m = 1/s
3 (d)

3
Displacement thickness, 8* = ,[
0

U N
7. (b)

Change in the piezometric head between the inlet and throat of a venturimeter is measured by a differential

u-tube manometer. The piezometric head difference depends upon the gauge reading regardless of the
orientation of the venturimeter, weather it is horizontal, vertical or inclined.

8. (b)
v = C{2gAh
Ah = X(S—W— ] = 0.012(w—1] =9.988m
Sair 1.2
v = ,/29x9.988

v=13.99~14m/s
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10. (b)
Mild slope: Flow downstream of a sluice: M, is the wrong statement, because it will be M,

1. (b)
_ WP _ 1457000 _,,,
ST pplA (25)5/4 -

Low head = Francis turbine

N

12. (b)
Hydraulic jump height in model,
h, = 10cm
[ h
Gi £ - 36="
iven I h
= hp:36><hm:36x10
= 360cm
= 36m
13. (b)
2L 2x3000 _

Critical time of closure, t, =4 sec

c 1500
Since time of closure, () > Critical time of closure (t_) hence it is a case of slow closure.

15. (a)
Angular deformation = 1 a_u+ﬂ
2\ dy ox
Given, u = 8x3y
au
w = 8x° )
v = —10x%y
ox
By equation (i) and (ii)
Angular deformation = %(8x3 - 20xy)

- At(1, 1), angular deformation = %(8 —20) = =6 units
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16. (c¢)
. . , 3
Discharge coming out from one side = 5= 1.51/s
= 1.5x10°md/s
-3
Velocity at the exit = 15x107 =19.099 m/s ~ 19.10 m/s
T 2
—x(0.01)
4
19.10 m/s
u
T<— 40 cm —>|
f«——40 cm——l
u
19.10 m/s
Velocity of water with respect to ground = (19.10 - u)
Applying angular momentum conservation
T = (MVN)jina = (MVNiiga
Initial angular momentum = 0O (Since flow is radial r=0)
T=pQ(1910-u)x040x2-0 [Multiplied by 2 for both side] ... (i)
Here hinge is provided so T = 0, in equation (i)
19.10-u =0
u = 1910
u= or
47.75x60
= o = 19.10 = 47.75 radian/sec = 2LoX0Y
0.4 2XT
= 455.98 rpm ~ 456 rpm
17.  (b)
a = u%+v%+w%+% (i
¥ Tox 9y 9z ot B
In given problem, u = 6xt + yz2 .. (ii)
v = 3t+x)°
W = xy - 2xyz- 61z .. (iii)
au ou
3 - 6x; o 6t;
% - 72 a_u = 2yz (iv)
ay ' 0z '
By equation (i), (ii), (iii), (iv)
a at(1,1,1)and t= 1 unit
= 6+1)x6+(@dx1)+(1-2-6)x2+6
= 38 units
18. (c)
P = mgh, =pQgh,
2
Now h = e 5
12xD
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P« Q2
2
&
S G R
P, = (1.44P))
. Power will increase by 44%.
19. (a)
Froude number will be same for dynamic similarity,
So, Fn=F,
Vi  _ %
. Yo _ B
m Dm
= = L
Also v- bogn
T
T= L
Power = Force x Velocity = max v
v Va
- V-—|v = /3.
=P T) = b
= P = P L3£ ﬁ

r r f7—r2'7'

r

Here, p, = 1, since water is in both case and T, = [L

P
So, P = L= ﬁ= (50)*°
Pp = 441.94 MW
20. (b)
Y
LD = (pi - ,OQ)ZDZ
D
= 1, = (P —,02)1
21. (b)

Q= Cy %w/2g tan(g) H®?

aQ = éa—l_/=§><4=100/0
2 H 2

22. (b)

Moment of Inertia is less for rolling as compared to pitching.
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23. (b)
The values of k/8’ representing the boundary in transition are 0.25 < k/ 8’ < 6. Therefore, a pipe will behave

as hydro dynamically smooth pipe if k/ 3" is less than 0.25 and it will behave as hydrodynamically rough
pipe when k /3’ greater than 6.0.

24. (d)
T
Water 0.8m
Immiscible liquid A<‘
ofsp.gr. 1.6 Tm
P
Total pressure at P =y ,x 0.8 + 1.6y, x 1
=24y,=24x%xp,9
= 2.4 x 10000
= 24 kPa
25. (d)
P e
4 121(1.3d)° | B
, o M dB
fB 12.1(01)5 —Q 1.3d
h __d | |
h,  (1.3d)0° t t
- L _02693~027
1.3
26. (d)
3
x|
For a laminar boundary layer
5 5
x Re.
5
= - = —
pvx
w
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Soc Afx
i Ral 5 2x, \/§5
8 ~\x, — 2:51x—1= 1
27. (a)
L =L,
D, =20cm D,=30cm
f,=f,
h, = h,
fLv? _ LQ? . .
h = = P lel
LT 29D " 12.10° (. ipes are in parallel)
N ALCE _ hloGs
121(0.2°  12.1(0.3)°
. @ _ 02
Q2  (03°
@
= q, = 03629
28. (d)
o ML
t12.1D°
02 - 12.1h,0°
L
5 1
o- /12.1hLD 2
L
3
aq _ [i21n0° x(—lfQJ
af L 2
5 3
a0 - /M(_lf gjdf
L 2
;3
—_f2
40 [ of ]o’f
- Q 1
fe
- 9Q _ 1
Q  2f

Percentage error in discharge = —% X 25% = -12.5%
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29. (d)
Momentum thickness of boundary layer
8
u u -
o= [5l1-g) - e
3
Ty( yj § 8 8
- [£1-% |y =2-2=2 v _y
05 1) 2 3 6 U™ s
Displacement thickness of boundary layer
5 8
1Dy = 12y 22
o= (=gl - [[1-5)or - 2
)
6 _6_1
¢ 8 3
2
EEEE
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