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Physics 211, Fall 2019 Final Exam

Document your work or earn no credit. Use the back of each sheet if you run out of space. Cross over

any parts that correspond to given up thoughis. For numerical answers give at least 2 significant digits
and specify units.

Assume g=10 m/s? throughout this exan.

1. [20 pts total] A sled with rider having combined mass of 130 kg travels over perfectly smooth icy
hill, as shown below. Assume no friction on ice and no air resistance,
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c) [10pts] How far does the sled land from the foot of the cliff?
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2. [20pts] A person is dragging a crate by applying a force of 700 Newtons to the rope. The rope is
attached to the crate as shown below. The crate has a mass of 40 kg. The coefficient of kinetic
friction between the crate and the floor is u=0.2. What is the acceleration of the crate?
(c0s25%=0.9063, sin25%=0.4226).

P e e e L e S e = =l
7’:\:
N X

—)
——

T= 700 Ne-«)‘lf""s

L(,cbm..bvl

o N A

QD
W
1‘-4\
$
ol
\

— o (g +T500)
W = TC059 . VS‘MG% r/‘g 100 0‘1063 Oz()ﬂ:&)
‘ = M(aas r «-—»-O.Z' 10
2.4

—~

Phy211 Fall 2019 Syracuse University Final Exam  Page 3



3. [15pts] A uniform thin rod of length 0.75 m and mass of 3.0 kg can rotate in a horizontal plane
about a vertical axis through its center. The rod is at rest when 4.0 g bullet traveling in the
horizontal plane of the rod is fired into one end of the rod. As viewed from above, the direction
of the bullet’s velocity makes an angle of 60% with the rod (see below). If the bullet lodges in the
rod and the angular velocity is 10 rad/s immediately afier the collision, what is the magnitude of
the bullet’s velocity just before impact? (c0s60°=0.5000, sin60°=0.8660).
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4. [15pts] A beam of length 4.3 m is hinged at the lower end and the upper end is held by a rope as
shown below. The mass of the beam is 33 kg. What is the tension in the string?
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5. [15 pts] A slender rod of mass m=5 kg and length L=7 m is pivoted one-third of the length from
the upper end as shown below. What is the period of its oscillations around its vertical
orientation? (neglect friction at the pivot and air resistance)
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6. [15pts] Two blocks with masses 7 and 3 kg are suspended on a string going around the pulley shown

below. The mass of the pulley is 9 kg. Assume the pulley is a uniform disk of radius R=0.2 m, no
friction on the pulley axel and non-stretchable massless string. What is the acceleration of the heavier

block?
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Table 9.2 Moments of Inertia of Various Bodies

(2) Slender rod, (b) Slender rod, (c) Rectangular ptate. {d) Thin necrangular plate,
axis through center axis through one end axis through center axis along cdge

(e) Hollow cylinder () Solid cylinder (g) Thin-walled hollow {h) Selid spherc (i) Thin-walled hollow
eylinder sphere
= aypz 2 Iy 2 . 22 - 2y
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