Chapter 4 - Problems Physics

Problem 1.

A particle moves in a projectile motion neglecting air resistance. In the figure below, part of the
parabolic trajectory is drawn, and three points, 1, 2 and 3, are marked. The speed of the particle in
the points are v;, v, and vs.
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What is the relationship between the speed in the three points?

A) vy =v, =3
B) vy <v, <vs
C) vy <vz3 <,
D) v, <v; <y
E) v, <vy;<vy
F) vy<v, <,
G) v3<v; <1y
H) Don’t know
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Problem 2.

A person kicks a ball which rests on the top of a staircase. The ball has a
horizontal velocity v after the kick. The ball just misses the lowest step on the
staircase. Each step on the staircase is a square with side lengths d.

What is the magnitude of the initial velocity v?

A)v=@

2

B)v=\/g_d
C) v=,/3gd
D) v = 3,/gd

__4/3gd
E) v= 7
F) v="— 3zgd
_3/gd
G)v= 7
H) v = 3fd
I) Don’t know
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Problem 3.
A person is at equator and is moving in a circular motion. The radius of the earth is 6370 km
a) Determine the acceleration of the person
If earth were rotating faster, the person would become weightless when the acceleration was g.

b) Determine the period of rotation of the earth if a person had to become weightless.
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Problem 4.

A rock is thrown from a point A on top of a tower and hits the point B on the ground 3.5 s later. The
line from A to B has an angle of 50° with the horizon.

a) Determine the initial speed of the rock.
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Problem 5.

A person plays with a tennis ball in a large room and tries to throw the ball from one end of the
room and hit a picture hanging h = 30 cm from the ceiling on the opposite end of the room. It is
assumed, that the person throwing the ball, throws the ball in the same height as the picture. The
ball just barely avoids touching the ceiling. The room is L = 10 m long.

a) Determine the initial speed of the ball, the initial angle and duration of flight if the ball has
to hit the picture.
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Problem 6.

A diver jumps from 3 m springboard. During the jump, the diver reaches a height on 2.5 m above
the springboard and lands in the water 2.8 meters from the starting point.

a) Determine the x and y components of the initial speed, the angle of the jump as well as the
duration of flight.
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Problem 7.

In a shopping cart a vertical toy cannon is placed. The shopping cart is traveling with constant speed
v on the floor in the supermarket. The cannon shots by mistake a projectile vertical into the air
compared to the shopping cart, with the same velocity v as the shopping cart is traveling with. By
accident, the projectile from the cannon end up into the cannon after the shopping cart has traveled
the distance L.

A
v

L

What is the velocity v which makes this maneuver possible?

A) v=.gL
B) v =,/2gL

C)vz\/FZ‘gi

— |9L
D)v= 2

- /g_L
E) v= 5
F) Don’t know
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Problem 8.

A ball is thrown from one person to another, with a distance L between one another. The ball is
thrown and catched at the same height. The ball is thrown in a way, so the ball is at the receiver
with lowest speed possible.

a) What is the speed of the ball immediately before it is catched? At what angle should the ball
be thrown?

Page 8 of 11



Chapter 4 - Problems

Problem 9.

A particle (1) is at time t = 0 thrown with an initial velocity v, from an unknown height h above

the ground. At the same time, another particle (2) with initial velocity vz_o is thrown along the ground.

Particle (2) starts its horizontal movement at point L to the right of the first particle. Neglect any

friction. At an unknown time T, the two particles collide.

Vo
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a) Determine the time T.
b) Determine the height h.

The height is assumed known:

c) What is the magnitude of the relative speed, ¥,..; = ¥; — ¥, between the two particles

immediately before they collide?
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Problem 10.

A football player has a free kick 3L = 30.0 m from the goal. The wall of defenders is placed 10.0
m from where the free kick is taken. The wall of defenders is h = 2.0 m tall. The goal has the
height H = 2.44m. The football player kicks the ball, so the initial velocity has an angle of 15°
with the horizon, and he kicks it hard enough, so the ball does not hit the ground before it hits the
goal.

a) Make a drawing of the situation with relevant physical magnitudes.

b) Determine the initial velocity the football player has to kick the ball, so the ball just barely
goes over the wall.

c) Determine the interval of initial speed in which the ball ends in the goal.
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Problem 11.

A car travels in on a circular track with radius R. The car starts from rest and has a tangential
acceleration a,.

a) Derive an expression for the speed of the car and the radial acceleration
b) Determine the magnitude of the acceleration of the car when it has traveled one round on the
track.
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