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Chapter 2 Reserve Problem Solutions (Part 1) 

Question Title: Chapter 2, Reserve Problem 2/001 

The velocity of a particle which moves along the s axis is given by v = 2 - 4t + 5t
3/2

, where t is in 

seconds and v is in meters per second. Evaluate the position s, velocity v, and acceleration a 

when t = 3 s. The particle is at the position s0 = 3 m when t = 0. 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/002 

The displacement of a particle which moves along the s-axis is given by s = (-2 + 3t)e
-0.5t

, where 

s is in meters and t is in seconds. Plot the displacement, velocity, and acceleration versus time for 

the first 20 seconds of motion. Determine the time at which the acceleration is zero. 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/003 

Calculate the constant acceleration a in g’s which the catapult of an aircraft carrier must provide 
to produce a launch velocity of 180 mi/hr in a distance of 300 ft. Assume that the carrier is at 

anchor. 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/004 (Multistep version available) 

A ball is thrown vertically up with a velocity of 30 m/s at the edge of a 60-m cliff. Calculate the 

height h to which the ball rises and the total time t after release for the ball to reach the bottom of 

the cliff. Neglect air resistance and take the downward acceleration to be 9.81 m/s
2
. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/005 (GO Tutorial version available) 

A car comes to a complete stop from an initial speed of 50 mi/hr in a distance of 100 ft. With the 

same constant acceleration, what would be the stopping distance s from an initial speed of 70 

mi/hr? 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/006 

The main elevator A of the tower (modeled after the CN Tower in Toronto) rises about 350 m 

and for most of its run has a constant speed of 22 km/h. Assume that both the acceleration and 

deceleration have a constant magnitude of 0.25g and determine the time duration t of the elevator 

run. Note that your numbers on this problem do not represent the actual CN tower in Toronto. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/007 

If the velocity v of a particle moving along a straight line decreases linearly with its displacement 

s from 20 m/s to a value approaching zero at s = 30 m, determine the acceleration a of the 

particle when s = 15 m and show that the particle never reaches the 30-m displacement. 

 

 

SOLUTION 

Concise Solution 

 
 

Detailed Solution 
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Question Title: Chapter 2, Reserve Problem 2/008 

The steel ball A of diameter D slides freely on the horizontal rod which leads to the pole face of 

the electromagnet. The force of attraction obeys an inverse-square law, and the resulting 

acceleration of the ball is a = K/(L - x)
2
, where K is a measure of the strength of the magnetic 

field. If the ball is released from rest at x = 0, determine the velocity v with which it strikes the 

pole face. 

 

 

SOLUTION 

This solution provides a guideline to solving the problem, not the numerical answer. 
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Question Title: Chapter 2, Reserve Problem 2/009 

The electronic throttle control of a model train is programmed so that the train speed varies with 

position as shown in the plot. Determine the time t required for the train to complete one lap. 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/010 

The aerodynamic resistance to motion of a car is nearly proportional to the square of its velocity. 

Additional frictional resistance is constant, so that the acceleration of the car when coasting may 

be written a = - C1 - C2v
2
, where C1 and C2 are constants which depend on the mechanical 

configuration of the car. If the car has an initial velocity v0 when the engine is disengaged, derive 

an expression for the distance D required for the car to coast to a stop. 

 

 

SOLUTION 
This solution provides a guideline to solving the problem, not the numerical answer. 
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Question Title: Chapter 2, Reserve Problem 2/011 

The driver of a car, which is initially at rest at the top A of the grade, releases the brakes and 

coasts down the grade with an acceleration in feet per second squared given by a = 3.22 - 0.04v
2
, 

where v is the velocity in feet per second. Determine the velocity vB at the bottom B of the grade. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/012 

The vertical acceleration of a certain solid-fuel rocket is given by a = ke
-bt

 - cv - g where k, b, and 

c are constants, v is the vertical velocity acquired, and g is the gravitational acceleration, 

essentially constant for atmospheric flight. The exponential term represents the effect of a 

decaying thrust as fuel is burned, and the term -cv approximates the retardation due to 

atmospheric resistance. Determine the expression for the vertical velocity v of the rocket t 

seconds after firing. 

SOLUTION 

This solution provides a guideline to solving the problem, not the numerical answer. 
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Question Title: Chapter 2, Reserve Problem 2/013 

The preliminary design for a rapid-transit system calls for the train velocity to vary with time as 

shown in the plot as the train runs the two miles between stations A and B. The slopes of the 

cubic transition curves (which are of form a + bt + ct
2
 + dt

3
) are zero at the end points. 

Determine the total run time t between the stations and the magnitude of the maximum 

acceleration. 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/014 

A particle moves along the positive x-axis with an acceleration in meters per second squared 

which increases linearly with x expressed in millimeters, as shown on the graph for an interval of 

its motion. If the velocity of the particle at x = 40 mm is 0.4 m/s, determine the velocity at x = 

120 mm. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/015 

A retarding force is applied to a body moving in a straight line so that, during an interval of its 

motion, its speed v decreases with increased position coordinate s according to the relation v
2
 = 

k/s, where k is a constant. If the body has a forward speed of 2 in./sec and its position coordinate 

is 9 in. at time t = 0, determine the speed v at t = 3 sec. 

SOLUTION 
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Engineering Mechanics: Dynamics, 9
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 Edition 

 

Question Title: Chapter 2, Reserve Problem 2/016 

The horizontal motion of the plunger and shaft is arrested by the resistance of the attached disk 

which moves through the oil bath. If the velocity of the plunger is v0 in the position A where x = 

0 and t = 0, and if the deceleration is proportional to v so that a = -kv, derive expressions for the 

velocity v and position coordinate x in terms of the time t. Also express v in terms of x. 

 

 

SOLUTION 

This solution provides a guideline to solving the problem, not the numerical answer. 
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Question Title: Chapter 2, Reserve Problem 2/017 

The velocity of a particle is given by v = 25t
2
 - 80t - 200, where v is in feet per second and t is in 

seconds. Plot the velocity v and acceleration a versus time for the first 6 seconds of motion and 

evaluate the velocity when a is zero. 

 

 

 
SOLUTION 
This solution provides a guideline to solving the problem and might not match the values in your text. 
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Question Title: Chapter 2, Reserve Problem 2/018 

The acceleration of a particle is given by a = -kt
2
, where a is in meters per second squared and 

the time t is in seconds. If the initial velocity of the particle at t = 0 is v0 = 12 m/s and the particle 

takes 6 seconds to reverse direction, determine the constant k. What is the net displacement Δs of 

the particle over the same 6-second interval of motion? 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/019 

A game requires that two children each throw a ball upward as high as possible from point O and 

then run horizontally in opposite directions away from O. The child who travels the greater 

distance before their thrown ball impacts the ground wins. If child A throws a ball upward with a 

speed of v1 = 70 ft/sec and immediately runs leftward at a constant speed of vA = 16 ft/sec while 

child B throws the ball upward with a speed of v2 = 64 ft/sec and immediately runs rightward 

with a constant speed of vB = 18 ft/sec, which child will win the game? Calculate the distances sA 

and sB that each child travels while the respective ball is in the air. 

 
SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/020 (Multistep version available) 

A Scotch-yoke mechanism is used to convert rotary motion into reciprocating motion. As the 

disk rotates at the constant angular rate ω, a pin A slides in a vertical slot causing the slotted 

member to displace horizontally according to x = r sin(ωt) relative to the fixed disk center O. 

Determine the expressions for the velocity vP and acceleration aP of a point P on the output shaft 

of the mechanism as functions of time. Use r = 75 mm and ω = π rad/s. 

 

 
SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/021 

A particle moves along the x-axis with the velocity history shown. If the particle is at the 

position x = -4 in, at time t = 0, plot the corresponding displacement history for the time interval 

0 ≤ t ≤ 10 sec. Additionally, find the net displacement and total distance traveled by the particle 
for this interval. 

 

 
SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/022 (Multistep version available) 

The graph shows the rectilinear acceleration of a particle as a function of time over a 12-second 

interval. If the particle is at rest at the position s0 = 0 at time t = 0, determine the velocity of the 

particle when (a) t = 4 s, (b) t = 8 s, and (c) t = 12 s. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/023 

In a test of vertical leaping ability, a basketball player (a) crouches just before jumping, (b) has 

given his mass center G a vertical velocity v0 at the instant his feet leave the surface, and (c) 

reaches the maximum height. If the player can raise his mass center 3 feet as shown, estimate the 

initial velocity v0 of his mass center in position (b). 

 

 
SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/024 (Multistep version available) 

For a certain interval of motion the pin A is forced to move in the fixed parabolic slot by the 

horizontal slotted arm which is elevated in the y-direction at the constant rate of 3 in./sec. All 

measurements are in inches and seconds. Calculate the velocity v and acceleration a of pin A 

when x = 6 in. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/025 

With what minimum horizontal velocity u can a boy throw a rock at A and have it just clear the 

obstruction at B? 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/026 

During a baseball practice session, the cutoff man A executes a throw to the third baseman B. If 

the initial speed of the baseball is v0 = 130 ft/sec, what angle θ is best if the ball is to arrive at 

third base at essentially ground level? 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/027 

A projectile is launched from point A with the initial conditions shown in the figure. Determine 

the slant distance s which locates the point B of impact. Calculate the time of flight t. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/028 

Determine the location h of the spot toward which the pitcher must throw if the ball is to hit the 

catcher’s mitt. The ball is released with a speed of 40 m/s. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/029 

A projectile is launched from point A and lands on the same level at D. Its maximum altitude is 

h. Determine and plot the fraction of the total flight time f2 that the projectile is above the level 

f1h where f1 is a fraction which can vary from zero to 1. State the value of f2 for f1 = 3/4. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/030 

A roofer tosses a small tool to the ground. What minimum magnitude v0 of horizontal velocity is 

required to just miss the roof corner B? Also determine the distance d. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/031 

The muzzle velocity of a long-range rifle at A is u = 400 m/s. Determine the two angles of 

elevation which will permit the projectile to hit the mountain target B. 

 

 

SOLUTION 

Concise Solution 
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Question Title: Chapter 2, Reserve Problem 2/032 

At time t = 10 s, the velocity of a particle moving in the x-y plane is v = 0.1i + 2j m/s. By time t 

= 10.1 s, its velocity has become -0.1i + 1.8j m/s. Determine the magnitude aav of its average 

acceleration during this interval and the angle θ made by the average acceleration with the 

positive x-axis. 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/033 
The rectangular coordinates of a particle which moves with curvilinear motion are given by x = 

10.25t + 1.75t
2
 − 0.45t

3
 and y = 6.32 + 14.65t − 2.48t

2
, where x and y are in millimeters and the 

time t is in seconds, beginning from t = 0. Determine the velocity v and acceleration a of the 

particle when t = 5 s. Also, determine the first time that the velocity of the particle makes an 

angle of 45° with the positive x-axis. 

SOLUTION 

 

 

 

  

Engineering Mechanics Dynamics 9th edition Meriam Solutions Manual

https://testbank.online/books/9781119391081-solutions


Engineering Mechanics: Dynamics, 9
th

 Edition 

 

Question Title: Chapter 2, Reserve Problem 2/034 

 

A placekicker is attempting to make a 64-yard field goal. If the launch angle of the football is 

40°, what is the minimum initial speed u which will allow the kicker to succeed? 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/035 (GO Tutorial version available) 

 

In a basketball game, the point guard A intends to throw a pass to the shooting guard B, who is 

breaking toward the basket at a constant speed of 12 ft/sec. If the shooting guard is to catch the 

ball at a height of 7 ft at C while in full stride to execute a layup, determine the speed v0 and 

launch angle θ with which the point guard should throw the ball. 

 

 

SOLUTION 

This solution provides a guideline to solving the problem and might not match the values in your text. 
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Question Title: Chapter 2, Reserve Problem 2/036 

A fireworks show is choreographed to have two shells cross paths at a height of 160 feet and 

explode at an apex of 200 feet under normal weather conditions. The shells have a launch angle θ 
= 60° above the horizontal. If a strong wind induces a constant rightward acceleration of 16 

ft/sec
2
 for the fireworks shells, determine the horizontal shift Δx of the crossing point of the 

shells. 

 

 

SOLUTION 
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Question Title: Chapter 2, Reserve Problem 2/037 (Multistep version available) 

A small airplane flying horizontally with a speed of 180 mi /hr at an altitude of 400 ft above a 

remote valley drops an emergency medical package at A. The package has a parachute which 

deploys at B and allows the package to descend vertically at the constant rate of 6 ft/sec. If the 

drop is designed so that the package is to reach the ground 37 seconds after release at A, 

determine the horizontal lead L so that the package hits the target. Neglect atmospheric 

resistance from A to B. 
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Question Title: Chapter 2, Reserve Problem 2/038 

A marksman fires a practice round from A toward a target B. If the target diameter is 160 mm 

and the target center is at the same altitude as the end of the rifle barrel, determine the range of 

“shallow” launch angles θ for which the round will strike the target. Neglect aerodynamic drag 

and assume that the round is directed along the vertical centerline of the target. (Note: The word 

“shallow” indicates a low-flying trajectory for the round.) 
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Question Title: Chapter 2, Reserve Problem 2/039 (Multistep version available) 

A golfer is attempting to reach the elevated green by hitting his ball under a low-hanging branch 

in one tree A, but over the top of a second tree B. If the launch speed of the golf ball is v0 = 115 

mi/hr, what launch angle θ will put the first impact point of the ball closest to the pin? How far 

from the pin (distance d) is this impact point? 
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Question Title: Chapter 2, Reserve Problem 2/040 (GO Tutorial version available) 

A snow blower travels forward at a constant speed vs = 1.4 ft/sec along the straight and level path 

shown. The snow is ejected with a speed vr = 30 ft/sec relative to the machine at the 40° angle 

indicated. Determine the distance d which locates the snowblower position from which an 

ejected snow particle ultimately strikes the slender pole P. At what height h above the ground 

does the snow strike the pole? Points O and Q are at ground level. 

 

 
SOLUTION 
This solution provides a guideline to solving the problem and might not match the values in your text. 
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Question Title: Chapter 2, Reserve Problem 2/041 

A projectile is launched from point A with v0 = 30 m/s and θ = 35°. Determine the x- and y-

coordinates of the point of impact. 
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Question Title: Chapter 2, Reserve Problem 2/042 

A projectile is launched from point A with speed v0 = 30 m/s. Determine the value of the launch 

angle α which maximizes the range R indicated in the figure. Determine the corresponding value 

of R. 
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Question Title: Chapter 2, Reserve Problem 2/043 

A ship which moves at a steady 20-knot speed (1 knot = 1.852 km/h) executes a turn to port by 

changing its compass heading at a constant counterclockwise rate. If it requires 60 s to alter 

course 90°, calculate the magnitude of the acceleration a of the ship during the turn. 
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Question Title: Chapter 2, Reserve Problem 2/044 

A particle moves along the curved path shown. If the particle has a speed of 40 ft/sec at A at time 

tA and a speed of 44 ft/sec at B at time tB, determine the average values of the acceleration of the 

particle between A and B, both normal and tangent to the path. 
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Question Title: Chapter 2, Reserve Problem 2/045 

A minivan starts from rest on the road whose constant radius of curvature is 40 m and whose 

bank angle is 10°. The motion occurs in a horizontal plane. If the constant forward acceleration 

of the minivan is 1.8 m/s
2
, determine the magnitude a of its total acceleration 5 seconds after 

starting. 
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Question Title: Chapter 2, Reserve Problem 2/046 

The preliminary design for a “small” space station to orbit the earth in a circular path consists of 
a ring (torus) with a circular cross section as shown. The living space within the torus is shown 

in section A, where the “ground level” is 20 ft from the center of the section. Calculate the 

angular speed N in revolutions per minute required to simulate standard gravity at the surface of 

the earth (32.17 ft/sec
2
). Recall that you would be unaware of a gravitational field if you were in 

a non-rotating spacecraft in a circular orbit around the earth. 
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Question Title: Chapter 2, Reserve Problem 2/047 (GO Tutorial version available) 

During a short interval the slotted guides are designed to move according to x = 16 -12t + 4t
2
 and 

y = 2 + 15t - 3t
2
, where x and y are in millimeters and t is in seconds. At the instant when t = 2 s, 

determine the radius of curvature ρ of the path of the constrained pin P. 
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Question Title: Chapter 2, Reserve Problem 2/048 

The two cars A and B enter an unbanked and level turn. They cross line C-C simultaneously, and 

each car has the speed corresponding to a maximum normal acceleration of 0.9g in the turn. 

Determine the elapsed time for each car between its two crossings of line C-C. What is the 

relative position of the two cars as the second car exits the turn? Assume no speed changes 

throughout. 
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Question Title: Chapter 2, Reserve Problem 2/049 

A football player releases a ball with the initial conditions shown in the figure. Determine the 

radius of curvature of the trajectory (a) just after release and (b) at the apex. For each case, 

compute the time rate of change of the speed. 

 

 

SOLUTION 

 
  

Engineering Mechanics Dynamics 9th edition Meriam Solutions Manual

https://testbank.online/books/9781119391081-solutions


Engineering Mechanics: Dynamics, 9
th

 Edition 

 

Question Title: Chapter 2, Reserve Problem 2/050 

A particle which moves in two-dimensional curvilinear motion has coordinates in millimeters 

which vary with time t in seconds according to x = 5t
2
 + 4 and y = 2t

3
 + 6. For time t = 3 s, 

determine the radius of curvature ρ of the particle path and the magnitudes of the normal and 

tangential accelerations. 
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Question Title: Chapter 2, Reserve Problem 2/051 (GO Tutorial version available) 

Compute the impact speed of a body released from rest at an altitude h = 650 miles above the 

surface of Mars. (a) First assume a constant gravitational acceleration gm0 = 12.3 ft/sec
2
 (equal to 

that at the surface) and (b) then account for the variation of g with altitude (refer to Art. 1/5). 

Neglect any effects of atmospheric drag. 
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Question Title: Chapter 2, Reserve Problem 2/052 (Multistep version available) 

If the compact disc is spinning at a constant angular rate   = 360 rev/min, determine the 

magnitudes of the accelerations of points A and B at the instant shown. 
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Question Title: Chapter 2, Reserve Problem 2/053 

An overhead view of part of a pinball game is shown. If the plunger imparts a speed of 3 m/s to 

the ball which travels in the smooth horizontal slot, determine the acceleration a of the ball (a) 

just before it exits the curve at C and (b) when it is halfway between points D and E. Use the 

values r = 150 mm and θ = 60°. 
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Question Title: Chapter 2, Reserve Problem 2/054 

An overhead view of part of a pinball game is shown. If the plunger imparts an initial speed of 3 

m/s to the ball at time t = 0, determine the acceleration a of the ball (a) at time t = 0.08 s and (b) 

at time t = 0.20 s. At point F, the speed of the pinball has decreased by 10% from the initial 

value, and this decrease may be assumed to occur uniformly over the total distance traveled by 

the pinball. Use the values r = 150 mm and θ = 60°. 
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Question Title: Chapter 2, Reserve Problem 2/055 

The figure shows a portion of a plate cam used in the design of a control mechanism. The motion 

of pin P in the fixed slot of the plate cam is controlled by the vertical guide A, which travels 

horizontally at a constant speed of 6 in./sec over the central sinusoidal portion of the slot. 

Determine the normal component of acceleration when the pin is at the position x = 2 in. 
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Question Title: Chapter 2, Reserve Problem 2/056 

An inexperienced designer of a roadbed for a new high-speed train proposes to join a straight 

section of track to a circular section of 1000-ft radius as shown. For a train that would travel at a 

constant speed of 90 mi/hr, plot the magnitude of its acceleration as a function of distance along 

the track between points A and C and explain why this design is unacceptable. 
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Question Title: Chapter 2, Reserve Problem 2/057 (Multistep version available) 

Motion of the sliding block P in the rotating radial slot is controlled by the power screw as 

shown. For the instant represented,   = 0.1 rad/s, 
¨

  = -0.04 rad/s
2
, and r = 300 mm. Also, the 

screw turns at a constant speed giving r  = 40 mm/s. For this instant, determine the magnitudes 

of the velocity v and acceleration a of P. Sketch v and a if θ = 120°. 
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Question Title: Chapter 2, Reserve Problem 2/058 

The radial position of a fluid particle P in a certain centrifugal pump with radial vanes is 

approximated by r = r0 cosh Kt, where t is time and K =   is the constant angular rate at which 

the impeller turns. Determine the expression for the magnitude of the total acceleration of the 

particle just prior to leaving the vane in terms of r0, R, and K. 

 

 

SOLUTION 

This solution provides a guideline to solving the problem and might not match the values in your text. 
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Question Title: Chapter 2, Reserve Problem 2/059 

As it passes the position shown, the particle P has a constant speed v = 100 m/s along the straight 

line shown. Determine the corresponding values of r ,  , 
¨

r , and 
¨

 . 
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Question Title: Chapter 2, Reserve Problem 2/060 

A hiker pauses to watch a squirrel P run up a partially downed tree trunk. If the squirrel’s speed 
is v = 2 m/s when the position s = 10 m, determine the corresponding values of r  and  . 
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Question Title: Chapter 2, Reserve Problem 2/061 

The member OA of the industrial robot telescopes and pivots about the fixed axis at point O. At 

the instant shown,   = 60°,   = 1.2 rad/s, 
¨

  = 0.8 rad/s
2
, O A  = 0.9 m, 

˙

O A  = 0.5 m/s, and 
¨

O A  

= -6 m/s
2
. Determine the velocity v and acceleration a of joint A of the robot. The base of the 

robot does not revolve about a vertical axis. 
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Question Title: Chapter 2, Reserve Problem 2/062 

Rotation of the arm PO is controlled by the horizontal motion of the vertical slotted link. If x  = 

4 ft/sec and 
¨

x  = 30 ft/sec
2
 when x = 2 in., determine   and 

¨

  for this instant. 
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Question Title: Chapter 2, Reserve Problem 2/063 

For the instant represented the particle P has a velocity v = 6 ft/sec in the direction shown and 

has acceleration components ax = 15 ft/sec
2
 and aθ = -15 ft/sec

2
. Determine ar, ay, at, an, and the 

radius of curvature ρ of the path for this position. (Hint: Draw the related acceleration 

components of the total acceleration of the particle and take advantage of the simplified 

geometry for your calculations.) 
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Question Title: Chapter 2, Reserve Problem 2/064 

By means of the control unit M, the pendulum OA is given an oscillatory motion about the 

vertical given by 
0

s in
g

t
l

  , where θ0 is the maximum angular displacement in radians, g is 

the acceleration of gravity, l is the pendulum length, and t is the time in seconds measured from 

an instant when OA is vertical. Determine and plot the magnitude a of the acceleration of A as a 

function of time and as a function of θ over the first quarter cycle of motion. Determine the 

minimum and maximum values of a and the corresponding values of t and θ. Use the values θ0= 

π/3 radians, l = 0.8 m, and g = 9.81 m/s
2
. (Note: The prescribed motion is not precisely that of a 

freely swinging pendulum for large amplitudes.) 

 

 

SOLUTION 

 

Engineering Mechanics Dynamics 9th edition Meriam Solutions Manual

https://testbank.online/books/9781119391081-solutions


Engineering Mechanics: Dynamics, 9
th

 Edition 

 

Question Title: Chapter 2, Reserve Problem 2/065 

The position of the slider P in the rotating slotted arm OA is controlled by a power screw as 

shown. At the instant represented,   = 8 rad/s and 
¨

  = -20 rad/s
2
. Also at this same instant, r = 

200 mm, r  = -300 mm/s, and 
¨

r  = 0. For this instant determine the r- and θ-components of the 

acceleration of P. 
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Question Title: Chapter 2, Reserve Problem 2/066 

As the hydraulic cylinder rotates around O, the exposed length l of the piston rod P is controlled 

by the action of oil pressure in the cylinder. If the cylinder rotates at the constant rate   = 60 

deg/s and l is decreasing at the constant rate of 150 mm/s, calculate the magnitudes of the 

velocity v and acceleration a of end B when l = 125 mm. 
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Question Title: Chapter 2, Reserve Problem 2/067 

A jet plane flying at a constant speed v at an altitude h = 10 km is being tracked by radar located 

at O directly below the line of flight. If the angle θ is decreasing at the rate of 0.020 rad/s when θ 

= 60°, determine the value of 
¨

r  at this instant and the magnitude of the velocity v of the plane. 
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Question Title: Chapter 2, Reserve Problem 2/068 

At the instant depicted in the figure, the radar station at O measures the range rate of the space 

shuttle P to be r  = -12,272 ft/sec, with O considered fixed. If it is known that the shuttle is in a 

circular orbit at an altitude h = 150 mi, determine the orbital speed v of the shuttle from this 

information. 
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Question Title: Chapter 2, Reserve Problem 2/069 (GO Tutorial version available) 

A locomotive is traveling on the straight and level track with a speed v = 90 km/h and a 

deceleration a = 0.5 m/s
2
 as shown. Relative to the fixed observer at O, determine the quantities 

r , 
¨

r ,  , and 
¨

  at the instant when   = 60° and r = 400 m. 
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Question Title: Chapter 2, Reserve Problem 2/070 

The small block P starts from rest at time t = 0 at point A and moves up the incline with constant 

acceleration a. Determine r  as a function of time. 

 

 
SOLUTION 
This solution provides a guideline to solving the problem, not the numerical answer. 
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Question Title: Chapter 2, Reserve Problem 2/071 

The small block P starts from rest at time t = 0 at point A and moves up the incline with constant 

acceleration a. Determine   as a function of time. 

 

 
SOLUTION 
This solution provides a guideline to solving the problem, not the numerical answer. 
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Question Title: Chapter 2, Reserve Problem 2/072 (GO Tutorial version available) 

A golf ball is driven with the initial conditions shown in the figure. If the wind imparts a constant 

horizontal deceleration of 4 ft/sec
2
, determine the values of r, r , 

¨

r ,  ,  , and 
¨

  when t = 1.05 

sec. Take the r-coordinate to be measured from the origin. 

 

 

Engineering Mechanics Dynamics 9th edition Meriam Solutions Manual

https://testbank.online/books/9781119391081-solutions


Engineering Mechanics: Dynamics, 9
th

 Edition 

 

SOLUTION 

 

Engineering Mechanics Dynamics 9th edition Meriam Solutions Manual

https://testbank.online/books/9781119391081-solutions


Engineering Mechanics: Dynamics, 9
th

 Edition 

 

Question Title: Chapter 2, Reserve Problem 2/073 (Multistep version available) 

The rectangular coordinates of a particle are given in millimeters as functions of time t in 

seconds by x = 30 cos 2t, y = 40 sin 2t, and z = 20t + 3t
2
. Determine the angle θ1 between the 

position vector r and the velocity v and the angle θ2 between the position vector r and the 

acceleration a, both at time t = 2 s. Note that the arguments of the trigonometric functions are in 

radians (not degrees). 
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Question Title: Chapter 2, Reserve Problem 2/074 

The base structure of the firetruck ladder rotates about a vertical axis through O with a constant 

angular velocity Ω = 10 deg/s. At the same time, the ladder unit OB elevates at a constant rate   

= 7 deg/s, and section AB of the ladder extends from within section OA at the constant rate of 0.5 

m/s. At the instant under consideration,   = 30°, O A  = 9 m, and A B  = 6 m. Determine the 

magnitudes of the velocity v and acceleration a of the end B of the ladder. 
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Question Title: Chapter 2, Reserve Problem 2/075 

A projectile is launched from point O with an initial velocity of magnitude v0 = 600 ft/sec, 

directed as shown in the figure. Compute the x-, y-, and z-components of position, velocity, and 

acceleration 20 seconds after launch. Neglect aerodynamic drag. 
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Question Title: Chapter 2, Reserve Problem 2/076 (Multistep version available) 

A projectile is launched from point O at a speed v0 = 80 m/s with the goal of hitting the target A. 

At the launch instant, a strong horizontal wind begins blowing and imparts a constant 

acceleration of 1.25 m/s
2
 to the projectile in the same direction as the wind. If the launch 

conditions are chosen so that the particle would impact the target in the absence of wind effects, 

determine the impact coordinates of the projectile. Note: There is more than one solution to this 

problem. Choose the solution that corresponds to the lower trajectory. 
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Question Title: Chapter 2, Reserve Problem 2/077 

A projectile is launched from point O at a speed v0 = 80 m/s with the goal of hitting the target A. 

At the launch instant, a strong horizontal wind begins blowing and imparts a constant 

acceleration of 1.25 m/s
2
 to the projectile in the same direction as the wind. What values of θ and 

φ (positive and less than 90°) will ensure that the projectile impacts the target at A if the wind 

conditions are considered. Please list both possible combinations of the angles. 
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Question Title: Chapter 2, Reserve Problem 2/078 (GO Tutorial version available) 

Train A travels with a constant speed vA = 120 km/h along the straight and level track. The driver 

of car B, anticipating the railway grade crossing C, decreases the car speed of 90 km/h at the rate 

of 3 m/s
2
. Determine the velocity vA/B and acceleration aA/B of the train relative to the car. 

 

 

SOLUTION 

This solution provides a guideline to solving the problem and might not match the values in your text. 
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Question Title: Chapter 2, Reserve Problem 2/079 

For the instant represented, car A has an acceleration in the direction of its motion, and car B has 

a speed of 45 mi/hr which is increasing. If the acceleration of B as observed from A is zero for 

this instant, determine the magnitude of the acceleration of A and the rate at which the speed of B 

is changing. 
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Question Title: Chapter 2, Reserve Problem 2/080 

While scrambling directly toward the sideline, the football quarterback Q throws a pass toward 

the stationary receiver R. At what speed vQ should the quarterback run if the direction of the 

velocity of the ball relative to the quarterback is to be directly down the field as indicated? The 

speed of the ball relative to the quarterback is 60 ft/sec. What is the absolute speed vb of the ball? 

Treat the problem as two-dimensional. 
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Question Title: Chapter 2, Reserve Problem 2/081 

As part of a training exercise, the pilot of aircraft A adjusts her airspeed (speed relative to the 

wind) to 220 km/h while in the level portion of the approach path and thereafter holds her 

absolute speed constant as she negotiates the 10
°
 glide path. The absolute speed of the aircraft 

carrier is 30 km/h and that of the wind is 48 km/h. What will be the angle β of the glide path with 

respect to the horizontal as seen by an observer on the ship? 
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Question Title: Chapter 2, Reserve Problem 2/082 

For the instant represented, car A is rounding the circular curve at a constant speed of 30 mi/hr, 

while car B is slowing down at the rate of 5 mi/hr per second. Determine the magnitude of the 

acceleration that car A appears to have to an observer in car B. 

 

 

SOLUTION 

 
  

Engineering Mechanics Dynamics 9th edition Meriam Solutions Manual

https://testbank.online/books/9781119391081-solutions


Engineering Mechanics: Dynamics, 9
th

 Edition 

 

Question Title: Chapter 2, Reserve Problem 2/083 

The passenger aircraft B is flying east with a velocity vB = 800 km/h. A military jet traveling 

south with a velocity vA = 1200 km/h passes under B at a slightly lower altitude. What velocity 

does A appear to have to a passenger in B, and what is the direction of that apparent velocity? 
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Question Title: Chapter 2, Reserve Problem 2/084 

While scrambling directly toward the sideline at a speed vQ = 20 ft/sec, the football quarterback 

Q throws a pass toward the stationary receiver R. At what angle α should the quarterback release 

the ball? The speed of the ball relative to the quarterback is 60 ft/sec. Treat the problem as two-

dimensional. 
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Question Title: Chapter 2, Reserve Problem 2/085 

Airplane A is flying horizontally with a constant speed of 200 km/h and is towing the glider B, 

which is gaining altitude. If the tow cable has a length r = 60 m and θ is increasing at the 

constant rate of 5 degrees per second, determine the magnitudes of the velocity v and 

acceleration a of the glider for the instant when θ = 15°. 

 

 

SOLUTION 

 
  

Engineering Mechanics Dynamics 9th edition Meriam Solutions Manual

https://testbank.online/books/9781119391081-solutions


Engineering Mechanics: Dynamics, 9
th

 Edition 

 

Question Title: Chapter 2, Reserve Problem 2/086 

Rapid-transit trains A and B travel on parallel tracks. Train A has a speed of 80 km/h and is 

slowing at the rate of 2 m/s
2
, while train B has a constant speed of 40 km/h. Determine the 

velocity and acceleration of train B relative to train A. 
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Chapter 2 Reserve Problem Solutions (Part 2) 

Question Title: Chapter 2, Reserve Problem 2/087 

A helicopter approaches a rescue scene. A victim P is drifting along with the river current of 

speed vC = 2 m/s. The wind is blowing at a speed vW = 3 m/s as indicated. Determine the velocity 

vH/W relative to the wind which the helicopter must acquire so that it maintains a steady overhead 

position relative to the victim. 
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Question Title: Chapter 2, Reserve Problem 2/088 (Multistep version available) 

Plane A has speed vA = 285 km/h at the position shown. Plane A increases its speed at a constant 

rate and acquires a speed of 415 km/h by the time it reaches position E, Plane B has the speed vB 

= 350 km/h in the position shown. Plane B experiences a steady deceleration of 1.5 m/s
2
. 

Relative to the pilot in plane B, what are the velocities and accelerations which plane A appears 

to have when it is at positions C and E? 
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Question Title: Chapter 2, Reserve Problem 2/089 (Multistep version available) 

A place kicker A executes a “pooch” kick, which is designed to eliminate a potential return by 

the receiving team. The “pooch” kick features a high trajectory and short range, thereby 
preventing the deep kick returner B from reaching his maximum speed before encountering 

coverage. To offset this, player B hesitates for 1.15 sec after the ball is kicked, and then 

accelerates at a uniform rate, reaching his maximum speed at the instant he catches the ball. 

Determine the velocity of the football relative to the receiver at the instant the catch is made if 

the football is caught when it is 4.5 ft above the playing surface. 

 

 
SOLUTION 

 

Engineering Mechanics Dynamics 9th edition Meriam Solutions Manual

https://testbank.online/books/9781119391081-solutions


Engineering Mechanics: Dynamics, 9
th

 Edition 

 

 

Question Title: Chapter 2, Reserve Problem 2/090 

Cylinder A has a constant downward speed of 1 m/s. Compute the velocity of cylinder B for (a) θ 
= 45°, (b) θ = 30°, and (c) θ = 15°. The spring is in tension throughout the motion range of 

interest, and the pulleys are connected by the cable of fixed length. 
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Question Title: Chapter 2, Reserve Problem 2/091 

If block B has a leftward velocity of 1.2 m/s, determine the velocity of cylinder A (positive if 

down, negative if up). 
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Question Title: Chapter 2, Reserve Problem 2/092 

Cylinder B has a downward velocity in feet per second given by vB = t
2
/2 + t

3
/6, where t is in 

seconds. Calculate the acceleration of A when t = 2 sec. The acceleration of A is positive if 

downward, negative if upward. 
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Question Title: Chapter 2, Reserve Problem 2/093 

Determine the vertical rise h of the load W during 5 seconds if the hoisting drum wraps cable 

around it at the constant rate of 320 mm/s. 
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Question Title: Chapter 2, Reserve Problem 2/094 

For the pulley system shown, each of the cables at A and B is given a velocity of 2 m/s in the 

direction of the arrow. Determine the upward velocity v of the load m. 

 

 

SOLUTION 

 
  

Engineering Mechanics Dynamics 9th edition Meriam Solutions Manual

https://testbank.online/books/9781119391081-solutions


Engineering Mechanics: Dynamics, 9
th

 Edition 

 

 

Question Title: Chapter 2, Reserve Problem 2/095 

If the velocity x  of block A up the incline is increasing at the rate of 0.044 m/s each second, 

determine the acceleration of B. The acceleration of B is positive if up and negative if down. 
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Question Title: Chapter 2, Reserve Problem 2/096 (Multistep version available) 

Determine the relation which governs the accelerations of A, B, and C, all measured positive 

down. Identify the number of degrees of freedom. 
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Question Title: Chapter 2, Reserve Problem 2/097 

Cart A has a leftward velocity vA and a leftward acceleration aA at the instant represented. Find 

the velocity and acceleration of cart B (both positive if to the right, negative if to the left). The 

position of cart A is xA, the distance h, and the distance b. Neglect the diameters of the pulleys 

and assume that there is no mechanical interference. The two pulleys at C are pivoted 

independently. 

 

 
SOLUTION 
This solution provides a guideline to solving the problem, not the numerical answer. 
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Question Title: Chapter 2, Reserve Problem 2/098 

The two sliders are connected by the light rigid bar and move in the smooth vertical-plane guide. 

At the instant illustrated, the speed of slider A is 25 mm/s, θ = 45°, and φ = 15°. Determine the 

speed of slider B for this instant if r = 175 mm. 
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Question Title: Chapter 2, Reserve Problem 2/099 

The two sliders are connected by the light rigid bar and move in the smooth vertical-plane guide. 

At the instant illustrated, the speed of slider A is 25 mm/s, θ = 45°, and φ = 15°. Determine the 

time rate of change of speed for slider B if the speed of slider A is constant over a short interval 

which includes the position shown. The distance r = 175 mm. 
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