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Advanced Kinematics Problems with constant acceleration

" L A train 400m long travels on a straight track with a speed of 82.4km/h. Emma the
Engineer applies the brakes at a crossing, and later the caboose passes the crossing at a
speed of 16.4 km/h. Assuming acceleration was constant, determine the time that the
crossing was blocked. Disregard the width of the crossing.

2. A superball is dropped from 2m above the ground. On its first bounce, it rises to a
height of 1.85 m, where it is caught. Find the speed of the ball a) just upon impact with
the ground, and b) just after it leaves the ground on the bounce. c) neglecting the time the
ball is irLcontact with the ground, find the total time it takes for the ball to move from the
dropping point to the point where it is caught.

q
3. A mountain climber stands at the edge of a sheer cliff. 50 m straight below, there is a
clear pond. He throws one stone straight down, then another one 1 s later. He notices
they make a single splash.

a) if the first stone was thrown at2 mls downward, how long after the first stone was
thrown will they both hit the water?

b) What was the initial velocity of the second stone, seeing that they made a single
splash?

c) With what speed will each stone strike the surface of the water?

4. Anice sled powered by a rocket engine begins at rest and accelerates at 40 ftls2 across
alarge frozen lake for a time t1. Then the engines are shut down and the sled continues at
a constant velocity v for some time tz. If the total distance covered by the sled is 17,500
ft, and the total time is 90 sec,

a) find the times \ andb
b) the velocity v
c) if , after 17,500 ft, a parachute is deployed and the acceleration becom es -20 ft lsz ,

what is the final position of the sled upon stopping, and how long did it take to
stop?

5. In order to pass a Phys Ed class, Courtney must run 1 mile in 12 minutes. After
running for 1 1 minutes, she still has 500 yds to go. If her maximum acceleration is 0.15
ydlsz, can she make it? If not, determine what acceleration she must have to be

successful. Approximate that she ran the first 1260 yds with constant v. (1mi : 5280 ft)

6. A hockey player (Matt) is standing on his skates on a frozen pond when Dave moves
by at a constant v : 12 m/s. After 3s Matt makes up his mind to chase Dave.

a) if Matt accelerates uniformly at 4 mls2 how long does it take him to catch Dave, and
b) how far has he traveled in this time? (Assume Dave moves with constant v)
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