RECITATION-2

(Motion in one dimension)

1-An object moves along the x axis according to the equation x(t)= (£3 - 2.00¢? ) m.
Determine

a) the average speed between t =3.00sand t =4.00s,

b) the instantaneous speed att=3.00 sand att=4.00s,

c) the average acceleration between t =3.00 s and t = 4.00 s, and

d) the instantaneous acceleration at t= 3.00 sand t = 4.00 s.

2- After returning from the bend, a train driver with a speed of 97 km/h recognizes a car
61 m away from the train and moving with a constant speed of 48 km/h. The train
driver immediately applies the brake. If the train slows with a constant acceleration,
what should be the acceleration in order to avoid from the collision of the train and car?

3- A ball is dropped from rest from a height h above the ground. Another ball is thrown
vertically upward from the ground at the instant the first ball is released. Determine the
speed of the second ball if the two balls are to meet at a height h/2 above the ground.

4- A stone is thrown straight upward from the edge of the top of a building at an initial
speed of 10 m/s. The height of the building is 40 m. How much later must a second stone
be dropped from the rest at the same initial height so that the two stones hit the ground
at the same time?

5- A test rocket is fired vertically upward from a well. A catapul gives it an initial speed
of 80.0 m/s at ground level. Its engines then fire and it accelerates upward at 4.00 m/s?2
until it reaches an altitude of 1 000 m. At that point its engines fail and the rocket goes
into free fall, with an acceleration of - 9.80 m/s2.

a) How long is the rocket in motion above the ground?

b) What is its maximum altitude?

c) What is its velocity just before it collides with the Earth? (You will need to

consider the motion while the engine is operating separate from the free-fall

motion.)
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(Motion in Two dimensions)

1- A ball is thrown from the ground into the air at a certain angle. If at a height of 3 m,
the velocityisv = 41+ 3) m/s;

a) Find the velocity of the ball and the angle of the projection of the ball,

b) What is the maximum height reached by the ball?

c) What is the horizontal displacement of the ball?

d) What is the ball’s time of flight?

2- The shooter stands on the roof of a 20 m height building. He wants to shoot a target
which is on the ground and 50 m away from the base of the building.
a) What should be the initial speed of the ball, if the ball is thrown horizontally.
b) What should be the initial speed of the ball, if the ball the ball is thrown at an
angle of 45° to the horizontal.

3- A helicopter is flying in a straight line over a level field at a constant speed of 6.2 m/s
and at a constant altitude of 9.5 m. A package is ejected horizontally from the helicopter
with an initial velocity of 12 m/s relative to the helicopter, and in a direction to the
helicopter’s motion.

a) Find the initial speed of the package relative to theground.

b) What is the horizontal distance between the helicopter and thepackage at the

instant the package hits the ground?

c) What angle does the velocity vector of the packagemake with the ground at the

instant before impact as seen from theground?

4- A train slows down as it rounds the bend and slowing from 108.0 km/h to 72.0 km/h
within 150.0 m. The radius of the curve is 200 m. After it moves 100 m in the circular
path, find;

a) the tangential acceleration component,

b) the centripetal acceleration component, and

c) the magnitude and direction of the total acceleration

5- Suppose that, on a windy day, an airplane moves with constant velocity of 35.0 m/s
towards the south with respect to the air. In this location, there is also a strean of air
(wind) with a speed of 10.0 m/s towards the southwest with respect to the ground. By
drawing vector diagram, Find the speed and direction of the plane with respect to the
ground?
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