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Dynamics Problem Set

B 1) A rocket blasts off vertically from rest and attains a speed of 45 m/s in 15.0 s. An astronaut on board has a mass of 57 kg.
( (a) What is the net force acting on the astronaut?
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(b) What is the astronaut’s apparent weight (i.e. normal force acting on him)7
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2) A horizontal force of 40.0 N accelerates a 5.0-kg block resting on the floor.
(a) if the floor is frictionless, what is the acceleration of the block?
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(b} The actual acceleration of the block is measured to be 6.0 m/s’. What is the magnitude of the frictional force?
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{¢) What is the coefficient of kinetic friction between the block and the floor?
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( 3) A man lifis a 2.0-kg stone vertically with his hand at a constant upward velocny of 1.5 m/s. What is the magnitude of the
: force of the man’s hand on the stone?
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4) A man lifts a 2.0- kg stone vertically with his hand ata constant upward aceeleration of 1.5 m/s®. What is the magnitude of
the force of the man’s hand on the stone?
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5) A 10-N box rests on a surface. The coefficients of static and kinetic friction are 0.8 and 0.5, respectively.
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(a) How much force is required to start moving 7 .
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(b) Once ‘tﬁle box'éls in motion, how much force is required to move the W
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( {c) Ifyou pgh':d the box with a force twice as st%l?g%a(s w;a!\t) you f(o;.u;? 1::1l I{’al;t\(%)ﬂu\'l;;tl:s\the acceleration of the box?
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6) A 6.00-kg box is sliding across the horizontal floor of an elevator. The coefficient of kinetic friction between the box and
the floor is 0.360. Determine the kinetic frictional force that acts on the box when the elevator is:
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Y (b accelerating upward at 1.20 m/s®,
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7) A 15-kg wooden box, initially moving at +8 m/s, is sliding across a wooden surface (i, = 0.30).
{a) What is the net force acting on the box (assumed to be solely due to friction)?
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(b) What is the acceleration of the box? ™. (OPPoﬁés Iv\o‘nop’)
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(c) How much time does it take the box to come to rest?

Vo= ¥87 Vo bt C

\g\-?aﬁ‘l“/ Va7 :%]

(d) How far did the box shde before coming to rest?
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8) A dockworker loading craies on a ship finds that a 20-kg crate, initially at rest, requires a 75-N horizontal force to set it

into motion. However, after it is in motion, a horizontal force of only 60 N is required to keep the crate moving witha

constant speed. Find the coefficients of static and kinetic friction between the crate and the floor. Fo=\Wz (9¢ /\]
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9) A 10-kg box of books rests on a horizontal surface.
(a) If the coefficient of static friction between the box and the floor is 0.4, how much force is required to move the box?
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(b} The coefficient of kinetic friction is 0.32. If the same force found in part (a) is applied to the box once it is in motion, find
the acceleration of the box.
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{ 12) Refer to the diagram to the right to answer the following questions.

(a) Draw an FBFD for each of the blocks in the diagram below.
(There is friction between the 100-N block and the surface.)
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(b) If the bloSarsit est, what is the tension in the string?
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(c) If the blocks are at rest, what is the force of friction between the 100-N block and the surface?
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(d) What is the minimum coefficient of static friction between the 100-N block and the table to keep the blocks at rest?
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(e) If the coefficient of kinetic friction between the 100-N block énd the table is 0.25 , what is the acceleration of the system
when in motion?
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13) The Atwood Machine consists of two masses suspended by a light string passing over a low-friction pulley. If the masses
are equal, the machine will be in equilibrium and either remain at rest or move with constant velocity. If the masses are
unequal, the machine will accelerate according to Newton’s 2" Law of Motion. The larger mass is called the “descending
mass”, and the smaller mass is called the “ascending mass”.
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The net force acting on the system of m; and m; is due to the difference in their weights (/7). Let’s assume that m/has a
mass of 5 kg and m, has a mass of 8 kg.
(a) Determine the weight of mass m; (in Newtons).
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(b) Determine the weight of mass m; (in Newtons).
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(c) What is the net force acting on the system (i.c. what is the difference in their weights)?

(d) The net force you calculated above is acting on the system of both masses. The acceleration, therefore, depends upon the
net force and the total mass of both m, and m,. Use Newton’s 2™ Law to determine the acceleration of the masses.

14) An Atwood Machine is set up consisting of a 10-kg mass and a 15-kg mass.
(a) Determine the net force acting on the system of masses..
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(b) Determine the acceleration of the masses.
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(c) Assuming the system starts from rest, how much time does it take for the larger mass to descend 0.50 m? (Kinematics) (
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