College Physics I 2010-80

Exam 2





Name_____________________
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[20%] A skateboard accident leaves your leg in a cast and supported by a traction device, as in the right figure, with θ = 32.5°. Find the mass m that must be attached to the rope if the net force exerted by the small pulley on the foot is to have a magnitude of 38 N. 
[ANS]  F = 2*T*cos(θ) ( T=22.5N = m*g ( m=2.30kg
2. [image: image5.png]


 [20%] The resilin in the upper leg (coxa) of a flea has a force constant of about 30.0 N/m, and when the flea cocks its jumping legs, the resilin in each leg is stretched by approximately 0.1 mm. Given that the flea has a mass of 0.50mg, and that two legs are used in a jump, estimate the maximum height a flea can attain by using the energy stored in the resilin. (Assume the resilin to be an ideal spring.)
[ANS]   total energy is conversed during the jump. 
          2* ½ k *x^2 = mgh ( ½*30*1.0e-4^2 = 5.0e-7*9.81*h

· h = 0.0612 m = 6.12cm
3. [20%] A ball of mass m is placed in a wedge, as shown in the right figure, in which the two walls meet at a right angle. Assume the walls of the wedge are frictionless. (a) Determine the magnitude of contact force 1. (b) Determine the magnitude of contact force 2.
[ANS]  (a) N1 = mg*cos(θ+45°),  (b) N2 = mg*cos(45°- θ),  
4.  [20%] A candy bar has a mass of 0.030 kg and a calorie rating of 250 Cal. What speed would this candy bar have if its kinetic energy were equal to its metabolic energy. [Note: The nutritional calorie, 1 Cal, is equivalent to 1000 calories (1000 cal) as defined in physics. In addition, the conversion factor between calories and joules is as follows: 1 Cal = 1000 cal = 1 kcal = 4186 J.
[ANS]  N/A
5.  [20%] A catapult launcher on an aircraft carrier accelerates a jet from rest to 75.0 m/s. The work done by the catapult during the launch is 6.5 multiplied by 108 J. (a) What is the mass of the jet? (b) If the jet is in contact with the catapult for 2.4 s, what is the power output of the catapult?
[ANS]  N/A
BONUS:

1. [5%] Two cars having different weights are traveling on a level surface at different constant velocities. Within the same time interval, greater force will always be required to stop the car that has the greater what?
         (A) kinetic energy                  (B) weight                                   (C) momentum                             (D)  velocity
2. [5%] When an object moves at constant speed on a circular path, which of the following is true? 
         (A) A net force pointing along the direction of motion acts on the object. 
         (B) A net force pointing away from the center of the circle acts on the object. 
         (C) The net force acting on the object is zero N. 
         (D) A net force pointing towards the center of the circle acts on the object.
3. [5%] Which graph best represents the elastic potential energy stored in a spring (PEs) as a function of its elongation, x?
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4. [5%] If the speed of a car is doubled, the kinetic energy of the car is what?
        (A) doubled                             (B) quartered                             (C) halved                                       (D) quadrupled
