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Detailed Explanations

1.

(c)
Acceleration for flow with only a local acceleration is given by
L
* ot

Uniform unsteady will be the answer.
(c)
During cavitation, the vapour bubbles starts forming where the pressure of the liquid falls below the vapour
pressure and sudden collapsing of these vapour bubbles in a region of higher pressure. When they collapse,

avery high pressure is created. This causes pitting action on the surfaces over which they collapse. Hence
during, cavitation and subsequent, pitting, pre-dominant forces are compressive forces.

(d)
Power, P = pgQH
Q< AxV

Ve JH

P

W = constant

P, P
3/2 H23/2
b

a5
P, = 1OOOO(EJ =7.15 MW

(b)
F = pa(v-uy?
150 = 1000 x 0.0015 x (15— u)?
= u=>5m/s
(b)
o = w_ov
* oy 0z
= Q = -18yz-3y
= Qx(1,1,1) = 21 units
(a)

The hydraulic ram or (hydram) is a type of pump in which the energy of large quanity of water falling through
a small height is utilised to lift a small quantity of this water to great height.

(a)
L,
For laminar flow through pipe, the entrance length, L, can be estimated from the equation. Be =0.06 Re
(c)
Newton’s law of viscosity
au
T= M dy
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Where T = shear stress
au . ,
d_y = Rate of strain or rate of angular deformation
10. (c)
TA = mg sin®

v
M(—j A = mgsin®

mgtsin® 15%9.81x 0.1x 1072 x sin30°
wA 8.14x107° x0.25

=0.36 m/s

11. (a)

Let B, G and M be the centre of buoyancy, centre of gravity and meta-centre of the plate.

| b I

OB = ﬁ, OG=H

2 M
BG = OG- OB = lal v

B H

I Lb3 b? 1
BM = — = =

V 12xLxbxH 12H o

where, L = Length of the plate in a direction perpendicular to the plane of the figure.

b’ H
For stable equilibrium of plate, MG > 0.
2
b _H .,
12H 2
b
= ﬁ > \/6
H= 6
= b>6
12. (c)

The prototype operates in water and the model test is to be performed in air. For the similarity,
Remodel = Re

prototype
VoD VeDp
Vo, Vp

V,,x0.152 257x0.3
1.46x10° = 157x10°°

- V. = 47.169m/s
14. (a)
v = 243xy
u = a—W=2\/_x
ay
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= V =
= 4 =

tan 6 =
= tan 150° =
= y =

P+ V2

4(3)[ ¥ +y° ]
23y
2\/3x

0.5774x

from (2) substitute yis 1 and solving

X =
15. (c)
Diameter of Jet =
Area =
Velocity of Jet =
Angle of direction =
e =
F =
F =
F —
16. (c)
Given data:
V =
VvV =
Specific weight : w =
Mass density : p,; =
Specific volume : v =
Specific gravity: S =
Dynamic viscosity: pu =
17. (b)
noverall =
or Q =

0.999, y = 0.5774

(5]
60 mm
n 2 _ -3 2
2 x (0.06)c =2.827 x 10° m v
50 m/s
120°

180°-120° = 60°

paVf[1 + cos 8]

1000 x 2.827 x 1073 x 502 [1 + cos 60°]
10601.25N = 10.601 kN

3.2md

27.5kN =27500 N

7x 103 stoke =7 x 103 cm?/s =7 x 107" m?/s
w 275

V = E = 8.593 kKN/m?

M W 27500

Vo v = 98ix30 =876.02 kg/m?3
1 1

—= 1.14 x 108 m3/kg

py 876.02 =
Py _ 876.02
pwater 1000 - 0876

pv =876.02x 7 x 1077 =6132.14 x 1077 Ns/m?
6132.14 x 1077 x 10 poise

6132.14 x 1078 poise = 6132.14 x 107 x 100 centipoise
0.613cP

_SP
9QHp

500 _ 1000 1

X X =2.0469
0.83 9.81 30x1000

Angle of deflection

180-6
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18. (c)
Pat P92y = patm + pHggZZ
or Pw9Zy = P94 " Pa= Pam
or PwZi = PrgZo
1000 x 0.11 = 13600 x z,
or z, = 0.00809 m =0.809 cm
19. (a)
Applying Bernoulli’s is equation between points 1 and 2
&+zz - &+z1
pg Je)
3
Po ) &+z1 7, - hmmeJrZ1 —z, _ 0.212x10 ><1356><9.81 +0-24
pPg pg pg 9.81x10
= 0.4832
p, = 0.4832 x9.81 x 10° Pa = 4.74 kPa
21. (d)
4 4
V= gnrt= 5n(o.o75)3 =0.00176625 m?
Upthrust = Vp,g =0.00176625 x 10 x 9.81 = 17.327 N
Weight = 0.5x9.81 =4.905N
Tensioninstring = 17.327-4.905=12.422 N
22. (a)
m _ poloA
P = v AL -v]
L 1.2x2 1.2x2
p = Poto x20 ><O=.2.4Kg/m3
L,-vt 20-2x5 10
23. (d)

Let the parabolic velocity distribution is
V= A+ By+ Cy?

where, constants, A, Band C are to be determined from boundary conditions.
V = 0, aty=0(Noslipatthe plate surface)
V =1125m/saty=0.076m

Z_V =0, at y = 0.075 (condition of vertex of parabola)
y
Substituting the boundary conditions, we have
A=0
1125 = 0.075 B+ (0.075)2C
av
dy = B + 20}/
0 = B+2C x0.075
= B = 30, C=-200
V = 30y-200y?
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ﬂ = 30-400y
ay
0.05 av 30-400 x 0.05 ﬂ 10
aty=0.05m, day - X"dy"
o MV 6 05%10 = 05N/
ay
24. (b)
Given, u = 0.05
d=02m
Upax = 1.5m/s
= U = % =0.75m/s [laminar flow through pipe]
AP - 32u2UL _ 32><O.05><2O.75><2 _ 6ON/m?
D 0.2
25. (a)
D =03m
A = A= %DZ = 0.07068 m?
URVRRVN- D E POy ©
= V1= V2= 4 = ooroes T et MS
Now, 0 = 90°,
P, = 24.525N/cm? = 24.525 x 10* N/m?2
P, = 23.544 x 104 N/m?
Force along x-axis on bend,
Fo=pQ[V, — Vo] + P A
F. = 1000 x 0.3 [4.244 - 0] + 24.525 x 10* x 0.07068
F. = 18.607 kN
Similarly, force along y-axis on bend,
F, = pQ [VW— sz] - Py A,
F, = 1000 x0.3 [0—4.244]-235440 x 0.07068
F, = —-17.91 kN
y
F,o= |JF2 +F? =25.826 kN

26.

(b)

Hagen—Poiseuille’s equation,

Ap

where

32uVL
d2
Q__Q _4
A T _p qd?
40'
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N 128uQL
o = Tcd4
Ap o< ?
Apxd* = C
Ap; df = Ap, d;
4
Apyxdi = Ap,x(2d;)
Ap
27. (c)
Ap, = Ap, +0.05Ap, = 1.05Ap,
C,Aa
Q= —2L= 29
VA? - &
where h = Ap
Pg
0 C,Aa  |2Ap
VAP
Q < JAp
el
Ap
o ..o
Ap; \/Apz
or Q@ _ 122 _ 05 = 10246
& Ap;
% error in flow rate = (QQ 01) x100
o,
Q&
= o x100 =(1.024-1) x 100 = 2.46%
}
29. (d)
Given, N, = 200rpm, P,=5200kW, H, =250, mn,=82% =0.82
_ A
Mo = px gxQyx Hj
5200 x 1000
= 082 = J000x 9.81x Q x 250
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Q, = 25857
Now, @ = Q, [By definition of unit speed]
JHr  JH;
25857 Qo
V250 V150
= Q, = 2mds
30. (b)
u=2y?
v = 3x
w=20
du v, 0u B0
gt ot ox 9y = 0z
=0+0+3xx4y+0=12xy
dv ov oV v av
= . —+tU—+V—t+Ww—
i T A P
= 0+2y°x3+0+0=6)°
a = 12xyi + 6y?j
a(1,2,0) = 24i + 24j
|§(112‘O) = 242 =33.94 units
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