
Physics 4C: Collected Homework 1

Solutions are not considered complete without the logical argument and/or full calcula-
tion.

1. A cubic block of side length b and density ρ0 floats in a liquid. The liquid has a density
that depends on depth, h, as ρ(h) = ρ0 + ρo

`
h, where ρ0 and ` are positive constants.

At what depth, d, is the base of the block beneath the surface of the liquid?

 

2. A horizontal pipe of varying cross-section has two manometric tubes attached to it at
two points where the cross sections of the pipe are S1 and S2.

(a) In which cross section will the height of the fluid in manometer tube be greater
and why?

(b) Find the volume of water that flows across a cross section of the pipe per unit
time if the difference in the height of the water columns in the manometric tubes
is equal to ∆h.
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the volume of water flowing across the pipe's section per unit time 
if the difference in water columns is equal to Ah. 

1.317. A Pitot tube (Fig. 1.82) is mounted along the axis of a gas 
pipeline whose cross-sectional area is equal to S. Assuming the vis-
cosity to be negligible, find the volume of gas flowing across the 

5, 
Fig. 1.80.  Fig. 1.81. 

section of the pipe per unit time, if the difference in the liquid col-
umns is equal to Ah, and the densities of the liquid and the gas are 
Po and p respectively;  

1.318. A wide vessel with a small hole in the bottom is filled 
with water and kerosene. Neglecting the viscosity, find the velo-
city of the water flow, if the thickness of the 
water layer is equal to h1  = 30 cm and that of 
the kerosene layer to h2  = 20 cm. 

1.319. A wide cylindrical vessel 50 cm in 
height is filled with water and rests on a table. 
Assuming the viscosity to be negligible, find at 
what height from the bottom of the vessel a small 
hole should be perforated for the water jet com-
ing out of it to hit the surface of the table at 
the maximum distance /max  from the vessel. 
Find /max  . 

1.320. A bent tube is lowered into a water stream as shown in 
Fig. 1.83. The velocity of the stream relative to the tube is equal to 
v = 2.5 m/s. The closed upper end of the tube located at the height 

12, 0  = 12 cm has a small orifice. To what height h will the water jet 
spurt? 

1.321. The horizontal bottom of a wide vessel with an ideal fluid 
has a round orifice of radius R1  over which a round closed cylinder is 
mounted, whose radius 112 >111  (Fig. 1.84). The clearance between 
the cylinder and the bottom of the vessel is very small, the fluid den-
sity is p. Find the static pressure of the fluid in the clearance as a 
function of the distance r from the axis of the orifice (and the cylin-
der), if the height of the fluid is equal to h. 

1.322. What work should be done in order to squeeze all water 
from a horizontally located cylinder (Fig. 1.85) during the time t 
by means of a constant force acting on the piston? The volume of wa-
ter in the cylinder is equal to V, the cross-sectional area of the ori- 


