Practice Exam 1 in class day 1 problems 1 and 2 rev.notebook January 28, 2013

1. A light spring of natural length 10 cm with force constant k = 500 N/m is embedded vertically in the
ground. A ball of mass m=0.15kg is placed on top of the spring, which is compressed 8.0cm; when
released, the spring pushes the ball. When the ball reaches ground level, it leaves |t§\ﬁ1t-supportlng
platform and continues vertically upward. When it reaches the top of its path, a batter strikes the ball at an
angle theta 0 to the horizontal. Ignore air resistance.
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a) Find the height h at which the batter strikes the ball
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1. A light spring of natural length 10 cm with force constant k = 500 N/m is embedded vertically in the
ground. A ball of mass m=0.15kg is placed on top of the spring, which is compressed 8.0cm; when
released, the spring pushes the ball. When the ball reaches ground level, it leaves its light supporting
platform and continues vertically upward. When it reaches the top of its path, a batter strikes the ball at an
angle theta 0 to the horizontal. Ignore air resistance.
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b) if the batter gives the ball an initial velocity of 30 m/s with Theta 0 = 0 by striking the ball with
an impact time of 4 ms, determine:
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1. A light spring of natural length 10 cm with force constant k = 500 N/m is embedded vertically in the
ground. A ball of mass m=0.15kg is placed on top of the spring, which is compressed 8.0cm; when
released, the spring pushes the ball. When the ball reaches ground level, it leaves its light supporting
platform and continues vertically upward. When it reaches the top of its path, a batter strikes the ball at an
angle theta 0 to the horizontal. Ignore air resistance.
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b) if the batter gives the ball an initial velocity of 30 m/s with Theta 0 = 0 by striking the ball with
an impact time of 4 ms, determine: l

ii) how long the ball is in flight after it's been hit A \6 W}
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1. A light spring of natural length 10 cm with force constant k = 500 N/m is embedded vertically in the
ground. A ball of mass m=0.15kg is placed on top of the spring, which is compressed 8.0cm; when
released, the spring pushes the ball. When the ball reaches ground level, it leaves its light supporting
platform and continues vertically upward. When it reaches the top of its path, a batter strikes the ball at an
angle theta 0 to the horizontal. Ignore air resistance.
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b) if the batter gives the ball an initial velocity of 30 m/s with Theta 0 =0 by striking the ball with
an impact time of 4 ms, determine:

iii) how far the ball travels horizontally A - ‘&
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1. A light spring of natural length 10 cm with force constant k = 500 N/m is embedded vertically in the
ground. A ball of mass m=0.15kg is placed on top of the spring, which is compressed 8.0cm; when
released, the spring pushes the ball. When the ball reaches ground level, it leaves its light supporting
platform and continues vertically upward. When it reaches the top of its path, a batter strikes the ball at an
angle theta 0 to the horizontal. Ignore air resistance.
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c) If the ball failed to release from the platform, with what frequency would it oscillate?
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2) The figure below shows an electric circuit containing a source of emf, E, a variable resistor (r)
and a resistor of fixed resistance R is immersed in a sealed beaker containing a mass m of water,
currently at temperature T1. When the switch S is closed, current through the circuit causes the
resistor in the water to dissipate heat, which is absorbed by the water. A stirrer at the bottom of
the beaker simply ensures that the temperature is uniform throughout the water at any given
moment. The apparatus is well-insulated (insulation not shown), and it may be assumed that no
heat is lost to the walls or lid of the beaker or to the stirrer.

a) Determine the current in the circuit once S is closed. Write your answer in terms of E, r, and

R.
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2) The figure below shows an electric circuit containing a source of emf, E, a variable resistor (r)
and a resistor of fixed resistance R is immersed in a sealed beaker containing a mass m of water,
currently at temperature T1. When the switch S is closed, current through the circuit causes the
resistor in the water to dissipate heat, which is absorbed by the water. A stirrer at the bottom of
the beaker simply ensures that the temperature is uniform throughout the water at any given
moment. The apparatus is well-insulated (insulation not shown), and it may be assumed that no
heat is lost to the walls or lid of the beaker or to the stirrer.

a) How much heat is dissipated by the resistor R in time t?
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2) The figure below shows an electric circuit containing a source of emf, E, a variable resistor (r)
and a resistor of fixed resistance R is immersed in a sealed beaker containing a mass m of water,
currently at temperature T1. When the switch S is closed, current through the circuit causes the
resistor in the water to dissipate heat, which is absorbed by the water. A stirrer at the bottom of
the beaker simply ensures that the temperature is uniform throughout the water at any given

moment. The apparatus is well-insulated (insulation not shown), and it may be assumed that no
heat is lost to the walls or lid of the beaker or to the stirrer.

c-i) Give an equation that expresses T, the temperature of the water as a function of time_t since

turning on the circuit. Write your answer in terms of E, r, R, Ti, m, and ¢ (the specific heat of
water).
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d) Explain briefly how the temperature of the water can be increased more rapidly by adjusting
the rotation rate of the stirrer.



	Page 1: Jan 24-3:54 PM
	Page 2: Jan 24-4:03 PM
	Page 3: Jan 24-4:49 PM
	Page 4: Jan 24-4:56 PM
	Page 5: Jan 24-4:57 PM
	Page 6: Jan 24-5:02 PM
	Page 7: Jan 25-6:47 AM
	Page 8: Jan 25-6:47 AM

