Newton's laws Revisited
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1. State Newton's first Law. , C NS“WJ' SM‘R. O“
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2. What is an external net force?
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3. What is inertia and how is it measured?
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4.  State Newton’s second Law. F= = WVA ’ ' ‘,1 |
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5. If the is no net force acting on an object what are its two possible states of motion? i
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6. Describe the motion of an object that has a non-zero net force acting on it.
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7 For the following scenarios, draw the free body diagrams and write the net force
equations:

a) An acorn falling from an oak tree ignoring air resistance.
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b) A leaf falling from an oak tree at terminal velocity.
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c) A 0.75 kg book'being pushed across a desk and accelerated < o F
to the right against a force of friction equal to 2.5 N. ﬁ‘ ,‘,
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8. The force of gravity acting on an object can also be called the objects WE\ <] HT'

9. What is the force of gravity of an object with a mass of 10.0 kg?

Fgq= me= 10(a-e) = AN

10.  a)What is the mass of an object weighing 490 N? . b0 s‘cKa
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b) What would the weight of the object be if it were placed on the moon where the
acceleration due to gravity is only 1/6 that of the earth?

Fq =mgq = so(=2)= 819 N
c) What is the mass of the object if it were placed on the moon?
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11. A 0.75 kg book is pushed across a desk to the right against a force of friction
equal to 2.5 N.

a) What force is required to keep the book moving at a constant velocity?
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b) What force is required to cause the book to accelerate at a rate of 1.5 m/s?.

Fnetz ma --195-< ©.7s (I:8)= 2.625N
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Review Problems - show all work

1. A 40 kg person sits in an elevator accelerating upward at 2.0 m/s®. The elevator has a
mass of 500 kg;

a) What js the tension in the elevator cable?
T-=- Fs = mao,

£a T= marfg = sup (1+540(9-8) = €372 N

b) If the person is standing on a scale that measures force, what will it read?

T =2ma+Fq = yo (2) +uc(9.8): w72. N

2. A 40 kg person sits in an elevator accelerating downward at 2.0 m/s®. The elevator has a
mass of 500 kg, What is the tension in the elevator cable?

—Faz (- T=m(4.8)-m(1)
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T= Fg-mgq
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3. A 20 kg box is pulled across the ice with a rope. A force of 100 N is applied at an angle of
20° to the horizontal. The coefficient of friction with the ice is £#£=0.10

a. What is the acceleration of the box.
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b. If you push the box at a 20° downward will the acceleration be the same, more or less?
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4. A 6-Kg crate is placed on an inclined plane that makes an angle of 35° with the horizontal.
The coefficient of friction with the plane is £ =0.30. What&s the acceleration of the crate as

it slides down the plane? 3.21 m/s® - \
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5. Find acceleration and tension of this two body system. 4m/s? — 29N
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6. Find acceleration of the blocks and tension in the cord of this two body system.
1.63 m/s” - 67.17 N < T
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7. No friction, find the acceleration and the fo ch’:ftension on the cord. 0.4m/s?>— 18.8 N
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8. The block shown in the diagram below is on a ramp where the angle can be varied from
©=0" - 90°. The block is placed 2.0m from the left end while the ramp is in a horizontal
position ©=0°. The right end is slowly raised increasing the angle. At what angle does the
block begin to move? What is the velocity of the block at the bottom of the ramp?
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