
Physics I. 2nd test  
Mechanical Engineer BSc, 2018/19 

Problem 1: Two bodies are fixed in the two ends of a spring, and one 
of them is hanging on the spring while we keep the other. If we let 
the upper object to fall down, its position can be described with the 
next function (freefall + damped vibration): 

y(t) = 5·t2+0.2·e-0.4·t · cos(0.5t)  (all units in SI) 

How much is the velocity at the moment of t= 1.2 s? 
How much is the average speed during the time interval (0 s; 2 s)? 

Problem 2: A pendulum is made from an L=80 cm long rod 
with the mass of m=20 dkg, and from a disc (cylinder) with 
the radius of R=10 cm and mass of M=30 dkg. How much 
will be the preiodic time of the pendulum, if it swings 
around an axe going through in the free end of the rod? 

Problem 3: In an engine a piston closes 1 liter of air in the cylinder, 
with the parameters of p=105 Pa and t = 27°C. For what volume the 
gas should be suddenly compressed to warm up it to 227°C (to the 
ignition temperature of the gasoline vapor)? How much is the 
pressure in this state? How much work was done during the 
compression? 

Bonus problem: Our house has a homogenous wall with the surface of 
20 m2, the thickness of 35 cm, its heat conductivity is 0.7 W/mK, the 
inside temperature is 20°C, outside is 25°C colder. How wide 
insulator layer (with 0.05 W/mk conductivity) should be installed to 
the wall to reduce the heatloss by 80%?  

Bonus 2: A rope is twisted around a cylinder, and by 
this rope the cylinder is pulled with the force of 6 N. 
How much is the acceleration of the rolling cylinder 
if it has a mass of 2 kg and the radius of 10 cm? 


