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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. A uniform beam of length 10 m has a mass of 600 kg. On it is resting a piece of identical beam of a length of 8 m (see the figure). Find the vertical support forces at each end. (10 pts)
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2. A uniform ladder leans at an angle ( against a frictionless wall (see the figure). If the coefficient of static friction between the ladder and the ground is 0.8, what is the minimum angle at which the ladder will not slip? (12 pts)
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3. The gauge pressure in each of the four tires of an automobile is 190 kPa. If each tire has a footprint of 210 cm2, find the mass of the car. (7 pts)















































4. What fraction of a piece of copper (volume/volume) will be submerged if it floats in mercury? (7 pts)


















































5. If wind blows at 25 m/s over your house, what is the net force on the roof if its area is 450 m2? (8 pts)













































































6. A 0.70-kg mass at the end of a spring vibrates with an amplitude of 0.23 m and a frequency of 5.9 Hz. Find the total energy of the system. (8 pts)






























































Frequency of an FM radio signal is 102.5 MHz. The speed of electromagnetic waves is 3.00(108 m/s. What is the wavelength? (6 pts)
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