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Physics 211, Fall 2019 Exam 2
Document your work or earn no credit. Use the back of each sheet if vou run out of space. Cross out
any parts that correspond to given up thoughts. For numerical answers give at least 2 significant digits
and specify units.
Assume g=10 n/s° throughout the entire exam.
(sin30° = 0.500, cos30° = 0.866)

1. [20pts total] A 200-m-wide river flows due east at a uniform speed of 2 m/s. A boat with a speed
of 8 m/s relative to the water leaves a south bank pointed in direction of 30° west of north.

a) [l4pts] What is the speed of the boat relative to the Earth? ?N (7)
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b) [3pts] How long does the boat take to cross the river?
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¢) [3pts] Where does it land along the river relative to its starting point (specify distance and say
whether upstream or downstream)?
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2. [20pts total] A women at an airport is towing her 20 kg suitcase at constant speed by pulling on a
strap at an angle 8 = 30° The coefficient of kinetic friction between the suitcase and the floor is

i =0.34

a) [8pts] Draw a free-body diagram for the suitcase.
Describe forces you draw.

navweo-\ -(-Ovu Lraw Ye -]—(nor-

vickinm
Ly D o
syht of
Qpr \M uet % 4
H /] 2 e swit{ass
L
1
~ > .
b) [12pts] What is the tension in the strap? !
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3. [25pts total] A mi=5 kg block is placed on top of m>=10 kg block as shown below. A horizontal
force of F=45 N is applied to the 10 kg block, and the 5 kg block is tied to the wall. The
coefficient of kinetic friction between all moving parts is u =0.2.

a) [4pts] Draw a free-body diagram for the upper block.
Describe forces you draw.
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b) [6pts] Draw a free body diagram for the lower block. Describe forces you draw.
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c) [5pts] What is the tension in the string?
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d) [10pts] What is the acceleration of the lower block?
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4. [20pts total] For the system shown below, the pulleys and the cord are light and the surface of
the table is frictionless. The cord does not stretch. #1,=3 kg, m;=9 kg

a) [2pts] If block m; slides to the right by Ax; = 0.1m,
by how much will the block 1> descent? N xr
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b) [18pts] What is the tension in the cord?
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5. [15pts] A skier with a mass of 80 kg is at the bottom of circular bowl with a radius of 25 m and
has a speed of 5 m/s. What is the normal force on the skier from the ground?
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