Practice problems for Test 1 based on Chap. 3
a.  A 45 caliber bullet is moving horizontally out of an open window on a tall building at time=0 at 830 ft/s.  Ignoring air resistance,   

with what horizontal velocity, in m/s, will it hit the ground?

______________

830 ft/s = 830 ft / 5280 ft/mile = 0.1572 miles  1 mile=1.61 km; vx = v0x = 0.1572 * 1610 m/s = 253 m/s

b.   If the bullet takes 3 s to fall to the ground, and started off with no vertical component of velocity, how high up was the window, in m?

_________________

y=height=1/2 gt2 (no v0y), so height = ½ (9.8 m/s2) * (3 s)2 = 44.1 m

c. What is the vertical component of the bullet’s velocity when it hits the ground, in m/s?  (Assume the up direction is the +y direction.)

___________________

vy = v0y – g*t = 0 – 9.8 m/s2 * 3 s = -29.4 m/s

d.  What is the total velocity, v,  of the bullet ( v = (vx2 + vy2)1/2 )

v=(29.42 m2/s2 + 2532 m2/s2)1/2 = 254.8 m/s rounds to 255 m/s
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In Venice in the old days, people used to throw things out of their second story windows into the canals, making walking between the canals and the house a somewhat risky/messy  business.  If a second story window is 5 m above the canal, and the canal is 7 m away, how fast horizontally out the window (no v0y) does something need to be thrown to hit the canal instead of landing short on the walkway, units of m/s?
__________ m/s

to fall 5 m takes time t from :  5 m = ½ gt2  → t=1.01 s.

In the x-direction, d=v0x t = 7 m  this implies that v0x must be at least 6.93 m/s

(from v0x = d/t = 7 m/ 1.01 s)
