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Dynamics

Dr. Hashem Alkhaldi
Suggested Problems: Chapter 12

(28 problems, 6 pages)

g=9.81 m/s? = 32.2 ft/s?

Q1  Car B s traveling a distance d ahead of car A. Both
cars are traveling at 80 ft/s when the driver of B suddenly
applies the brakes, causing his car to decelerate at 10 ft /s It
takes the driver of car A 0.65 s to react (this is the normal
reaction time for drivers). When he applies his brakes, he
decelerates at 17 ft/s?. Determine the minimum distance d
be tween the cars so as to avoid a collision.

Q2 The acceleration of a rocket traveling upward is “‘\
given by a=(8+0.02s) m /s2, where s is in meters. Determine
the time needed for the rocket to reach an altitude of

s =120 m. Initially, v =0 and s =0 when r= 0. AJL

Q3 a) A particle is moving along a straight line such that
its acceleration is defined as a = (-3v) 111/'52. where v 1s In
meters per second. If » =28 m/s when s = 0 and 1 = 0,
determine the particle’s position, velocity, and acceleration
as functions of time.

b) The acceleration of a particle traveling along a
: o 2 5 s .
straight line is a = 35" m/'s=, where s is in meters. If v =0,

s =2 m when =0, determine the particle’s velocity at s =3 m.

Q4 A ball A is thrown vertically upward from the top
of a s0-m-high building with an initial velocity of 7 m/s. At
the same instant another ball B is thrown upward from the
ground with an initial velocity of 28 m/s. Determine the
height from the ground and the time at which they pass.



Q35  The box slides down the slope described by the
equation y = (0.06x%) m, where x is in meters. If the box has
x components of velocity and acceleration of v, = —4m/s
anda, = —1.5m/s’>atx = 6 m.determine the y components
of the velocity and the acceleration of the box at this instant.

Q6  The velocity of a particle is given by v = {25 (%i +
4tj + (5t +3 )k} m/s, where ¢ is in seconds. If the particle
is at the origin when ¢ = 0, determine the magnitude of the
particle’s acceleration when 1 = 3 s. Also, what is the x, y, z
coordinate position of the particle at this instant?

Q7 a)Neglecting the size of the ball, determine the
magnitude v, of the basketball’s initial velocity and its
velocity when it passes through the basket.

b) What's the Max. height. Find the flight time and the velocity at the basket.

¢) Find the radius of curvture at points A, B, and C.
C

B//-__

L8]
=

« 12m

08 a)The basketball passed through the hoop even
though it barely cleared the hands of the player B who
attempted to block it. Neglecting the size of the ball,
determine the magnitude v, of its initial velocity and the
height & of the ball when it passes over player B.

b) Find the impact angle with the basket board?

A 10 ft

351t 7 ft—




Q9 a) A golf ball is struck with a velocity of 100 ft/s as
shown. Determine the distance d to where it will land.

b) A golf ball is struck with a velocity of 100 ft/s as
shown. Determine the speed at which it strikes the ground
at B and the time of flight from A to B.

Q10 The fireman wishes to direct the flow of water
from his hose to the fire at B. Determine two possible angles
6, and 6, at which this can be done. Water flows from the
hose at v, =100ft/s. Find the flight time and the velocity

and the attack angle of the water stream at point B.

Q11

45ft

Determine the horizontal velocity v, of a tennis

ball at A so that it just clears the net at B. Also, find the

distance s where the ball strikes the ground.

- Find the angle the ball strikes the ground at C.
- Find the radius of curvture of the projectile at point B.

/ 5 ft
C H?aft

O v

| 5 | 16 ft

Q12 The position of a particle is defined by r =
{5(t — sin 1)i + (22 — 3)j} m. where 1 is in seconds and the
argument for the sine is in radians. Determine the speed of
the particle and 1ts normal and tangential components of
acceleration when r=2s.

25

ft



Q13 The automobile is originally at rest at s = 0. If its 3001t
speed is increased by v = (0.06¢) ft/s?>, where f is in =5
seconds, *determine the magnitudes of its velocity and o

acceleration when t = 24 s. ,(\/-

*determine the magnitudes of its velocity and L
acceleration at s = 640ft. l

Q14 If the car passes point A with a speed of 30m/s
and begins to increase its speed at a constant rate of
a, = 0.7m/s*, *determine the magnitude of the car’s
acceleration whens = 102m andx = 0.

*determine the magnitude of the car’s

acceleration when it is at point A.

- 100m

Q15 The motorcycle is traveling at 40 m /s when it is at 100 m \B
A. If the speed is then decreased at » = — (0.08 5) m/s%, by
where s is in meters measured from A, determine its speed
and acceleration when it reaches B.

y (mm)

Q16 The particle travels with a constant speed of
250 mm,/s along the curve. Determine the particle’s

acceleration when it is located at point (200 mm, 150mm)
and sketch this vector on the curve.

At this location, find:

- Tangential acceleration

- Normal acceleration

- Acceleration in x direction (ay)
- Acceleration in y direction (ay)

x (mm)
Q17 Atthe instant shown,cars A and B are traveling at 30°
the speeds shown. If A is accelerating at 1200 km /h? while B r
maintains a constant speed, determine the velocity and A 100 m
acceleration of A with respect to B.
- determine the velocity and acceleration of 4 with respect to B
35km/h
after 3 seconds. B

- determine the velocity and acceleration of 4 with respect to B
after 10 seconds.




¥ = (0.055) m /s’
v=3m/s

Q18 The truck travels in a circular path having a radius
of 70m at a speed of v =3 m/s. For a short distance from
s = 0, its speed is increased by ¥ = (0.055) m/s%, where s is
in meters. Determine its speed and the magnitude of its
acceleration when it has moved s = 12m.

- repeat solving th problem if the truck moves with a
constant acceleration of ag=1.25 m/s?

Q19 Determine the time needed for the load at B to
attain a speed of12m/s, starting from rest, if the cable is
drawn into the motor with an acceleration of 0.4m/s.

Q20 If the hydraulic cylinder H draws in rod BC at
4ft/s, determine the speed of slider A.

B T"B

=50 m/s vg=150 m/is

Q21 Two cannons fired shells at the same
time. If the shells met together at 20 m
height. Find the distance D between the
two cannons and the firing angle 6. I

Q22 Two cannons 150 m apart fired shells at
the same time. If one shell hits the other when it
reached the maximum height at A. Find the firing
velocity vo and the firing angle 6 of the shell.

Q23 P is a point moving on a curved path with — 150 m —

the velocity v (m/s) and acceleration a (m/s?) _ . .
shown. At point P, find: v=12i+8i

- The tangential acceleration a:.
- The normal acceleration an
- The radius of curvature p.




Q24 Neglecting the size of
the ball, determine the —

magnitude of the throwing

_ 20mis \%
angle 0 and the distance R flight time t =1.5 s

"
from the basketball if it FT
needs 1.5 seconds the ball to Al
reach the basket. The player 2m
is standing over a cart m|

moving to the right with

constant velocity Vear=4 m/s. v —4 mys R
The throwing speed of the

ball is 20 m/s with respect to the car.

- Resolve this problem again assuming the cart is moving to the left (instead of right)
with the same velocity Vcar= 4 m/s.

Q2__5 For the shown projectile, assume the max. height
radii of curvature are measured at a starting .
point A and at the maximum height B as o B o
pa= 10 m and ps= 5 m, respectively. Vo -

Determine the magnitude of the angle 6 ~
and the initial velocity vo at the throwing A/E‘]'
P

point A. Find the maximum height.

Q26 A ball is thrown as it passes Al
through the two windows at A and B.
Find: IB
v 148 m
- The initial velocity vo. 0 95 m
- The firing angle 6. 65m | 225 m '
- The horizontal distance R. ‘ ‘
- The maximum height Hmax. | R I

- The flight time t.

Q27 Find the maximum possible height H the ball can
reach on the opposite vertical wall 30 m faraway.

H
20 m/s
B 0
30 m
10 m
20 m Q28 Find all possible values of angle © that
the ball can be thrown by 20 m/s from the girl
at A to enter the upper window at B.




