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2-c) 

 

 

 

 

The weight of the rod is acting at the middle of the rod (C.G). 

      The up thrust R is acting upward at the middle of the immersed portion of the rod. Assume the tension T in the string. 

From the equilibrium of forces R = Wrod + T gVxRgVW rodwaterrodrodrod 8.0, ρρ ==→ . Assume that the rod is 
making an angle θ with the horizontal and taking the moment about the lower end of the rod we get 

→=→ θθ cos2cos5.2 RxxWrod gVxgV rodwaterrodrod 8.025.2 ρρ =→ 64.0=→
water
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ρ
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 The maximum height Hmax is given from the relation; 

Hmax = H sin2θ = 6.0x0.25 = 1.5 m; 

The range R is given by the equation: osin6062R2Hsin2θR ××=→=  

10.392m36R ==  

ii) The time to empty the tank is calculated as follows: 
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3-c 

 

 

 

 

 

Figure 5 

 

 

Applying Bernoulli equation between point a and the exit section 2 

gh2V2 = ; and from the continuity equation ghV
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 Figure 7 
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There is no force acting on the plate in the y-direction; the only force is normal to the plate as shown 
in the above figure. 
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Pump power = 8356.4 Watt 
                     = 11.356 HP 
 
 
5-a)  

 
Figure 7 

The speed of flow inside the pipe is given by sec/122.2

4
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The total length of the pipe is L = 10 + 20 + 2100 = 171.14 m 

The losses at the pipe outlet is 
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Assume z1 at pump outlet is 0, so z2 is 110 m 
Applying the energy equation   mf12p hhzzh ++−= , where fh is the friction losses given by: 
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Pump horse power = 19.694 kW 
Brake horse power = 24.61767 kW 
 
b) We have m = 7 physical parameters : deflection ,δ , wire length l , speed of fluid ,v , diameter of wire ,d, 
fluid density ,ρ , fluid viscosity ,µ, and modulus of elasticity ,E. 
We have n=3 (three basic dimensions L, M, and T). 
Dimensions of the physical parameters: 
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