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Question I    
Water flows horizontally from left to right in a circular pipe as shown in the right figure. The 

diameter of the left part of the pipe is 𝐷 . The pipe has a throat whose diameter is 𝐷  (𝐷

𝐷  ). When a small tube of negligible diameter containing different liquid is connected 

between the left part and the throat of the pipe, liquid shows the different height of ℎ 

between the left and right. The densities of water and liquid in the small tube, and the 

acceleration of gravity are denoted by 𝜌, 𝜌 , and 𝑔, respectively (𝜌 𝜌 ). The friction is 

assumed to be negligible, and the water flow is uniform at each cross-section of the pipe. 

Express the volumetric flow rate of water 𝑄 by 𝐷 , 𝐷 , ℎ, 𝜌, 𝜌 , and 𝑔. (25 points) 

 
Question II    
A circular water jet with the uniform velocity V and the diameter d impinges on a cone with 

the apex angle θ as shown in the figure. The axis of the jet is idenitical to the cone axis, and 

the flow around the cone is axi-symmetric and dettaches from the cone at the end. Assuming 

that the density of water is ρ,and the viscosity of water and the gravity are negligible, answer 

the following questions. (25 points) 

（１）Find the force F exerted by this jet on the cone when it is at rest. 

（２）Find the force F' and the power L exerted on this cone by the jet  

when it is moving with a velocity u (<V) in the same direction as the jet. 


