Answers for Homework Handout 8

1.

10.

Newtons Law’s:

1) An object at rest or at constant velocity will remain at i@sconstant velocity unless
acted on by an unbalanced force.

2) Acceleration is directly proportional to the net forcelanversely proportional to the
mass. The acceleration is in the same direction as the r&t. 1By, = mad

3) Action and reaction: For every action (force) there is qnat and opposite reaction
(force). (Forces come in pairs, each acting on a differejeal)

. Think on your own. Note that in everyday experience caristalocity is not common.

(d) Either a or b is possible. Think of an object thrownigtniaupward: The net force (the
weight) is always downward, but the motion is upward, thewmweard.

. The velocity inot constant because the direction is changing. Therefore thest be an

acceleration (change in velocity over time) and a net force.

. The weight Fg = —mgy) acts straight down, and the tensidry-J points straight up.

. The net force is the sum of the three forcesfsg = 1500 N. Fromﬁnet = md, the mass

of the car is 750 kg.
Find the acceleration (a = 5 iiysthenF,., = 5000 N.

. The scale measures the normal for€g,= 126 N.

UseF,.; = ma (separately in the x and y directions) afAd= ;. Fy to solve for the
acceleration, a = 0.30 nils

Find the velocity at the bottom of the jump (v =2 m/s dowrdyathen the acceleration
(@ = 2 x 103 m/). Then it follows fromF = ma thatFF = 1.4 x 105 N.
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1.
2.
3.

(graphical)
(graphical)

Use a ‘tilted’ coordinate system in which the x-axis isghi@t to the incline and the y-axis
is perpendicular to the incline. Then the normal force mintthey direction and the
frictional force points in the-z direction. The weightf, = mg) points straight down, but
not in a coordinate direction. The components of the weight éntilted x and y directions
areF, , = mgsinf andF, , = —mgcosf. FromF,, , = ma, = 0 (because, = 0) find
Fy to use for the frictional force. Then frofi,.; . = ma, find that a=8.5mfs



4. Since the blocks move together, they have the same aatiefefa = 6.53 mA). You can
follow the hint, or realize that as long as the string can laolg tension, the tension is an
internal force and thus might be ignorable. It turns out thatproblem can be worked out
as if there was just one 5-kg mass (2+3=5) and you will get tineect acceleration. If you
needed to find the tension, just do the 2nd law on the secormd kiith the knowledge of
the acceleration; — Fy = myay).

5. There are three force®;, Ty, andF,, = —mgy that add up (vectorily) to zero. You need to
find the x- and y-components @} (77 points completely in the +x direction). There will be
two equations, one for the x-direction and one for the ydliom, with two unknowns (the
magnitudes of; and7;). 77 = 13.7N, 75 = 32.4N.



