Assignment 2

An object is shot vertically upward with an initial speed of 40 m/sec. When
will it reach a height of 80 meters above the ground?

From a point 70 meters above ground level, an object is sent upwards with an
initial velocity upwards of 25 m/sec. How long does it take before it strikes
the ground?

The effect of air resistance is to slow down a moving object. Tt can be shown
that the height of a falling object is given by the following,.

y=Yo— [t+(e™-1)/blg/b

a) Show that for short times this reduces to the expected expression
y =1y, -1/2 gt’.

b) Find the velocity and plot it as a function of time. What is the maximum
velocity?

¢) Find the acceleration and plot it as a function of time.
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d) Find angle between'x and y
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e) Find vector having unit length perpendicular to both x and y.
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f) Explain why or why not the following makes sense xx (X » y)
A spaceship inifially at rest as measured by an observer experiences a constant
acceleration of 2 = (1, 2, 3) m/sec?.
a) What is its velocily after 5 seconds?
b) What is its speed after 5 seconds?

¢) What is its position after 5 seconds?

d) What is the distance it has traveled in 5 seconds?




A bullet is shot with a speed v, at an angle 6 above the horizontal.
a) What is its maximum height?

b) How long does it take before it hits the Earth?

c) Where does if strike the Earth?

d) What angle 6 gives the maximum range?

An airplane wishes to fly from city A to city B which is located 2000 km

northeast of A. The maximum speed of the plane in still air is 750 knm/hr,

There is a wind blowing toward the East of 50 km/hr.

a) In what direction should the pilot steer the plane to complete the trip as
fast as possible?

b) How long does the trip take?

What is the acceleration of the Earth in m/sec” as it orbits the sun?

A circus performer rides a bicycle around a loop. Assuming the loop is a

circle with radius 2.7 meters what is the minimum speed for the performer
such that at the top of the loop she remains in contact with the loop?




