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FOURTH HOUR EXAM 


VERSION B





You are supposed to have a calculator with built-in trigonometric functions and a pen or pencil. A list of necessary formulas is enclosed after the exam-question pages. As scratch paper please use the last (blank) page as well as the remainder of the equation page and backs of the other pages. You should not have anything else with you for this exam. Write numerical answers in blanks after the following problems. You may wish to indicate numbers of Eqs. you have used to obtain the numerical answers (see the equation page), and/or to write down the corresponding formulas with the numerical values of variables.





Important: The number of problems may exceed what can be solved by a student. You will not be graded based on the maximum number of points. You will be graded relatively to your peers, using a grading curve. Therefore, do not attempt to solve each of the problems in the given order, but start with the problems with which  you are most comfortable. Having solved these, continue with more complicated (for you) problems.








1. (7 pts) 	What is the likely identity of a metal (see the Table in the List of Formulas for this Exam), if a sample has a mass of 0.150 kg and an apparent mass of 0.094 kg when submerged in water?



































2. (10 pts) 	Water at a pressure of 4.2 atm at street level flows into an office building at a speed of 1.5 m/s trough a pipe of a cross section of 0.025 m2. The pipe tapers down to 0.0055 m2 in cross section by the top floor, 22 m above. Calculate: (a) the flow velocity and (b) the pressure in this pipe at the top floor. Ignore viscosity. All pressures are gauge pressures.


Directions: For the part (a) use Eq.(4.10) and for the part (b) Eq.(4.12). The gauge pressure is the pressure in Eq.(4.12).



































3. (8 pts) 	A fisher's scale stretches 5.2 cm when a 4.1-kg fish hangs from it. (a) What is the spring constant? (b) What will be the frequency of vibration if the fish is pulled down and released, so it vibrates up and down?
























































4. (9 pts) 	A mass m at the end of a spring vibrates with a frequency of 7.3 Hz. When an additional 0.60-kg mass is added to m, the frequency is 5.5 Hz. What is the value of m?















































5. (7 pts)	A rope of mass 0.52 kg is stretched between two supports 25 m apart. If the tension in the rope is 350 N, how long will it take a pulse to travel from one support to another?.


Hint: The velocity of a wave on a string is given by Eq.(4.25).
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