
Problems to solve for the1st test of Physics I. 

g ~ 10 m/s2 

liquids 

1, The diameters of the two sides of a hydraulic jack are 2 cm and 10 cm. How much force should be 
developed on the 2 cm diameter side, that the other side shift a 1.4 metric ton weight car? (560 N) 

2, There is 10 cm high water column in each side of a 15 cm high U shape, vertical tube. maximum 
how high oil column can be poured the either side of the tube, if the oil density is 900 kg/m3, and 
the water density is 1000 kg/m3? (9.09 cm) 

3, The surface of an ice-float is 10 m2, its height is 50 cm. The surface of the ice is above the water level 
by 5 cm. How much weight could be taken to the ice- float to push it down by 3 cm? /The density of 
the ice is 900 kg/m3, the density of the water is 1 kg/liter/ (300 kg) 

4, A size of 10 cm wood cube is floating on the water in a tank. Its bottom is fixed to the bottom of the 
tank with a spring, the spring is forceless at the beginning and has the spring constant of 100 N/m. 
How much water level increase should be necessary to get the cube underwater?  /The density of 
the wood is 600 kg/m3, the density of the water is 1000 kg/m3/ (8 cm) 

5, There is a vertical tube partly submerged in a glass of water. If the air is moving horizontally above 
the tube, the water level inside the tube is higher than outside. What will be the difference between 
the two levels, if the air speed is 20 m/s? /air density= 1.3 kg/m3, water density = 1000 kg/m3/  
(2.6 cm) 

6, In a horizontal tube water (considered to be ideal liquid) flows with 0,2 
m/s speed at the A1 cross section (A1 = 5 cm2). What will be the speed of 
the liquid at cross section A2 = 2 cm2? What is the level difference in the 
vertical liquid manometers? (7.6 cm) 

7, How much is the maximum sinking speed of a stone ball with the diameter of 4 mm in oil, if the stone 
density is 3000 kg/m3, the oil density is 900 kg/m3 and the viscosity of the oil is 0.8 Pas? (0.023 m/s) 

8, How much overpressure has to be developed inside a syringe to be able to inject 1 cm3 of liquid 
through a 5 cm long, 1 mm diameter needle during 10 s a, if the viscosity of the liquid is 0.1 Pas and 
the average blood pressure is 13 600 Pa =100 Hgmm? (33 972 Pa) 

 

Thermodynamics 

8, A 30 cm wide, 6 m long and 3 m high wall’s thermal conductivity (heat conduction coefficient) is 

0.9 W/mK. How much heat goes through the wall in a day, if the inside temperature is 15 C, and 

outside it is -5 C? How this waste is decreased if the wall is covered by a 5 cm thick insulator with 
thermal conductivity of 0.05 W/mK?     (1080 W without insulation, 270 W with insulation, ¼ part) 

9, In the figure the cross section of a wall can be seen. How much is the heat flux 

(heat current) if the inside temperature is 20 C, the outside  temperature is 

-10C? The data are as follows: λ1=0.9 W/mK, λ2=0.5 W/mK, λ3=0.05 W/mK, 
d1 = d2 = 38 cm, d3 = 5 cm, A1 = 10 m2, A2=20 m2, A3 = 30 m2. (563 W) 
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