Phys. 110
Homework due Wed. 29/5/1437H

(From the course textbook 8th edition)

I.JA 3.00-kg object undergoes an acceleration given by
a = (2.00i + 5.00j) m/s*. Find (a) the resultant force act-
ing on the object and (b) the magnitude of the resultant
force.

Final Answer: (a) (6.00i + 15.0j) N (b) 16.2 N

12. A force F applied to an object of mass m; produces
an acceleration of 3.00 m/s®. The same force applied to
a second object of mass my produces an acceleration of
1.00 m/s%. (a) What is the value of the ratio my/my? (b) If m,
and m, are combined into one object, find its acceleration
under the action of the force F.

Final Answer: (a) 1/3, (b) 0.75 m/s?

21. A block slides down a frictionless plane having an inclina-
tion of & = 15.0°. The block starts from rest at the top, and
the length of the incline is 2.00 m. (a) Draw a free-body
diagram of the block. Find (b) the acceleration of the block
and (c) its speed when it reaches the bottom of the incline.

Final Answer: (b) 2.54 m/s2 (c) 3.19 m/s




20. The systems shown in Figure P5.20 are in equilibrium. If
the spring scales are calibrated in newtons, what do they
read? Ignore the masses of the pulleys and strings and
assume the pulleys and the incline in Figure P5.20d are

frictionless.
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Figure P5.20

Final Answer: (2) 49.0 N (b) 499.0N (c) 98.0N (d) 245N




44. A woman at an airport is towing
her 20.0-kg suitcase at constant
speed by pulling on a strap at an
angle 6 above the horizontal (Fig.

P5.44). She pulls on the strap with (R
a 35.0-N force, and the friction
force on the suitcase is 20.0 N. e

(a) Draw a free-body diagram of

the suitcase. (b) What angle does Figure P5.44

the strap make with the horizontal? (c) What is the mag-
nitude of the normal force that the ground exerts on the
suitcase?

Final Answer: (a) 55.2 deg, (b) 167 N

46. Three objects are connected on a table as shown in
Figure P5.46. The coefficient of kinetic friction between
the block of mass m, and the table is 0.350. The objects
have masses of m; = 4.00 kg, my, = 1.00 kg, and my =
2.00 kg, and the pulleys are frictionless. (a) Draw a free-
body diagram of each object. (b) Determine the accelera-
tion of each object, including its direction. (¢) Determine
the tensions in the two cords. What If? (d) If the tabletop
were smooth, would the tensions increase, decrease, or
remain the same? Explain.
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Figure P5.46

Final Answer: (b) a=2.31 m/s?, T12=30 N, T23=24.4N




