PH111 PHYSICS I
 Section -8
Class activity 3 WEEK II

1. A jewel thief steals a valuable golden statue from an exhibit on the third floor of a multistory building. Police quickly enter the building after the siren sound from the safety device and the thief runs to hide on the upper floor of the building. To be free of his evidence, the thief drops the golden statue out of the window. An alert detective on the third floor sees the golden statue falling and times it as it passes the lower half of the window. The floors on the building are located 4.00 m apart. The statue took 0.101 s to fall 1.5 m past the lower part of the detective's window. The bottom of the detective's window is 8.00 m above the ground. On what floor is the thief hiding?
2. You are on the roof of a building, 46.0 m above the ground. Your physics professor (whom is good to you), who is 1.80 m tall, is walking alongside the building at a constant speed of 1.20 m/s. If you wish to drop a rotten egg on his head, where should the professor be when you release the egg? Assume that the egg is in free fall. Problem 2-64. 
3. Two vectors are given by a = 3.0i + 5.0j and b = 2.0i + 4.0j. Find a) a + b, b) a - b, c) a vector c such that a + b+ c = 0, d) a x b, e) a.b, and f) (a + b).b.
4.  You are operating a radio controlled model car on a vacant tennis court. Your position is the origin of the coordinates and the surface of the court lie in the xy-plane. The car, which is represented as appoint, has the following x and y coordinates that vary with time: 
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a) Find the car’s coordinates and its distance at t = 2.0 s. b) Find the car’s displacement and average velocity from t = 0.0 s to t = 2.0 s. c) Derive the expression for the instantaneous velocity for the car. d) Find the instantaneous velocity at t = 2.0 s. Express this velocity in the component form as well as in terms of magnitude and direction. e) Find the component of the average acceleration from t = 0.0 s to t = 2.0 s. f) Find the instantaneous acceleration at t = 2.0 s. Express this acceleration in the component form as well as in terms of magnitude and direction.

5.  A batter hits a baseball so that it leaves the bat at an initial velocity of 39.0 m/s at an initial angle of 53 degrees. 

a. Find the position of the ball and the magnitude and direction of its velocity at t = 2.2 sec. 

b. Find the time when the ball reaches the highest point of its and its height.  

c. Find the horizontal range of the ball. 

6.  A particle leaves the origin with an initial velocity v = 3.00i in meters per second. It experiences a constant acceleration a = -1.00i - 0.500j in meters per second squared. 

a) What is the velocity of the particle when it reaches its maximum x coordinate? b) Where is the particle at this time?
7.  A rescue plane flying at a constant elevation of 1500 m with a speed of 500 km/s toward a point directly over a person struggling in the water. At what angle of sight should the pilot release a rescue capsule if it is to strike close to the person (strike the person for this problem) in the water?
8.  A ball is shot from the ground into the air. At a height of 9.1 m the velocity is observed to be v = 7.6i + 6.1j in meters per second. a) To what maximum height will the ball rise? b) What will the total horizontal distance traveled by the ball? c) What is the velocity of the ball the instant it hits the ground?
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