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100 Constant vertical acceleration
A ball launches off a horizontal surface. At the moment of LT [ T "

Y

launch its velocity is ¥;. At all later times it accelerates with
a constant acceleration, & The situation with the vectors
drawn to scale is illustrated (for the velocity vector, the grid
unit is the standard unit of velocity and for acceleration the —a
grid unit is the standard unit of acceleration). (131F2024)

a) Draw, as accurately as possible, the velocity vector, ¥ £ i ] |
at an instant 1.0s after the initial instant. — ——

b) Using v describe whether the object is moving faster at the 1.0s instant than at the
initial instant.

c¢) Using ¥y describe the direction in which the object is moving at the 1.0s instant.
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108 Running off a roof

A person runs with speed 8.0m/s off a flat roof that is 3.0 m above the ground. First suppose
that the person travels horizontally at the moment that he leaves the roof. Determine how
far horizontally from the edge of the roof the person will land. (131F2024)

a) Sketch the situation with the “earlier” instant being that at which the person leaves the
roof and the “later” instant being the moment just before the person hits the ground.

j
o
List as many of the variables as possible. Use the format:

t;= 9s ty =
Y = 3,0Mm Y5 = Opn

Vig = §.0MIS v =

vy = omls  vp=
a, = Omlst ay = -4, 8Qm(s?

b) Sketch the velocity vector at the earlier moment and use this to determine the compo-
nents of ¥;. Enter these in the list above.
-
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c¢) Identify the variable needed to answer the question of the problem. Select and write
down a kinematic equation that contains this variable and attempt to solve it.
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You should see to solve the variable describing the horizontal position, you first need
the value for another, currently unknown variable. Which variable is this?
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d) Use the vertical aspects of the object’s motion to solve for this other unknown variable
and use this result to answer the guestion of this problem.
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Suppose that the person ran and jumped from the building at an angle of 30° above the
horizontal. This will change how far the person travels. Before answeyg’%ha,t question, we

ask, what is the maximum height above tl;ﬁ/g'i%und reached by the pérson for this running
jump? -~

7

e) Sketch the velocity vectoraf the carlier moment and-Gse this to determitio the compo-
nents of ¥;. Reconstc/mc’ the list of variables for t#fe problem. /1

f) Sketch the velocti}y/ ector ab the ipst’é,nt when the person reaches his highest point. Use
this to add additional informyi'éh to the list of variables for the problem.,

g) Use {ke kinematic e_r,qﬁé;tions to determine the maximum height that the person reaches.
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