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Physics 101 -S101- Midterm 1 Oct 2004

Use the back of the formula sheet for rough work
Clearly show all your work
Use Pen or you cannot request a remark.

Question 1
( L/-) A block of wood has a mass of 3.50 kg, and a density of 600 kg/m®. It is to be loaded with lead (pp, = 1.13x10* kg/m®) so

that it floats in water with 90% of its volume submerged.
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i) What mass of lead is needed if the lead is attached to the top of the block?
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)] If the lead was attached to the bottom of the block would you more or less lead? Explain!
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k Question 2
Water flows through the pipe system as shown (not to . J

( 6) scale).

At point 1, the water exits the system into the air $

open

through a 2.00 cm diameter pipe at a speed of 4. 00 my/s.
At point 2 the diameter of the pipe is 4.00 cm. h @:’ 4.00 m/s

i) What is the pressure and speed of the water at point 2 l 2.00 cm
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ii) What is the height, h, of the standing column of water?
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(6) Question 3
: The top graph shows the displacement
of a particle undergoing simple harmonic
tion.

i) What is the frequency of oscillation?
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i) What is the phase constant J .
¢ for the motion? “ ,
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iit) Sketch a graph (pencil is fine here) of velocity versus time for the same particle — be sure to align the graph
vertically with the one above it. Indicate the value of the maximum velocity.
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iv) Place a dot on the circle below to show the position of a circular motion particle that would correspond to point P
on the displacement graph above.
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C?)) Question 4a

On your first space trip, you land on a planet. You are curious about its acceleration due to gravity and
remembering your Physics 101 class you take along a spring, meter stick, 300 gram mass and stop

watch. You measure the time for 10 oscillations of the 300 gram mass to be 12.0 s an tension
of the spring to be 25 cm. Q —_—
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i) What is the spring constant of your spring? lo
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1i) What is the acceleration due to gravity on the planet?
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C‘L Question 4 b

Four different blocks are hung inside identical containers of water. The blocks have different
masses and volumes but all would sink in the fluid if the strings were cut
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Greatest Buoyant force Least Buoyant force
Rank the blocks on the basis of the tension in the strings holding the blocks c
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