
SP211R Exam 3

Exam policies and guidelines:

• This exam is a solo effort, so do not share or discuss physics with anyone except me during
the exam, and afterwards: no discussion of any physics with anyone who hasn’t taken the
exam yet.

• The standard calculator is the TI36XPro. You may use a different one with similar func-
tionality, but you may only use one calculator.

• Calculator, equation sheet, writing utensils, supplied paper, a drink. That’s it! All else away
in your bag (notebooks, laptops, tablets, cellphones and smartwatches).

• Numbers in the problems are stated simply, but your answers need to be good to within 2%.
Some problems might be symbol only.

• Problems are graded for partial credit and for quality of documentation.

Before moving on to the exam problems on the next page, write in your
own hand and sign the statement as it appears below,:

“The Naval Service I am a part of is bound by honor and integrity.
I will not compromise our values by giving or receiving

unauthorized help on this exam.”

Sign your written statement.
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----- Topic 12a ----- A block of mass 8 kg slides at high speed across a frictionless floor. It
slides onto a “30◦ above horizontal” ramp that does have friction. The block-ramp coefficient of
kinetic friction is 0.24 . The block slides up the ramp slowing down as it rises.

• While sliding up the ramp, what is the magnitude of the block’s acceleration?

----- Topic 12b ----- A rope angled at 30◦ above horizontal pulls with a tension force of
magnitude 24 N on an 8 kg block that rests on a level floor. The block doesn’t budge.

• Is there enough information here to calculate the static friction force exerted by the floor on
the block?

• If yes, what is magnitude of the static friction force? If no, explain, and still do a sketch and
FBD.

----- Topic 14 ----- Three blocks rest against one another on a frictionless floor. Block A is
of mass 20 kg, followed by block B of mass 15 kg, followed by block C of mass 10 kg. A horizontal
70 N pushing force is applied to A and the blocks slide together across the floor. While the pushing
force is applied.....

• What is magnitude and direction of the force that B exerts on C?

• What is magnitude and direction of the force that C exerts on B?

----- Topic 15 ----- Block A of mass 0.8 kg is on a frictionless table. A rope runs horizontal
from A along the tabletop, over a massless pulley at the edge of the table, and then down to a
small hanging block B of mass 0.3 kg. We are holding A in place to keep things still. We let go!
B drops as A slides towards the table’s edge.

• After release, what is the tension in the rope?

----- Topic 16 ----- A 0.08 kg yoyo is being spun around in a counterclockwise vertical circle
(in the up/down left/right plane). The string length (and radius of the circle) is 0.9 m.
Suppose at the instant the yoyo is passing through the very bottom of the circle, the yoyo is
moving to the right at 7 m/s.....

• What is the magnitude of the tension force exerted by the string on the yoyo at this instant?

Note: At this instant, the yoyo is changing direction, but its speed is not changing.


