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AP Physics AP Review # 2
Period Mrs. Nadworny

AP Review # 2.

Compressed Released Spring at
Spring on Table Maximum Height

1. (15 points) ,
In an experiment, students are to calculate the spring constant k of a vertical spring in a small jumping toy
that initially rests on a table. When the spring in the toy is compressed a distance x from its uncompressed
length L, and the toy is released, the top of the toy rises to a maximum height 4 above the point of maximum
compression. The students repeat the experiment several times, measuring & with objects of various masses

taped to the top of the toy so that the combined mass of the toy and added objects is m. The bottom of the toy
and the spring each have negligible mass compared to the top of the toy and the objects taped to it.

:: (a) Derive an expfession for the height A in terms of m, x, k, and fundamental constants.
(1) ves=vey W - Kx*
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With the spring compressed a distance x = 0.020 m in each trial, the students obtained the following data for
different values of m. v (V)onrs _
= y Yig) kg) | h(m)
= M /m (Y m (kg m
Y X : 50 © 0.020 0.49
2 38 0.030 0.34
h = K¥’ ( 'lrﬁ) 25 0.040 | 0.28
Z% 20 0.050 | 0.19
172 0.060 0.18
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2 i. What quantities should be graphed so that the slope of a best-fit straight line through the data points

can be used to calculate the spring constant & ? ,
oo N

h v8 —’rﬁ (2) or m+ Y, se ¥y VA i&?\'% (slope

2 ii. Fill in one or both of the blank columns in the table with calculated values of your quantities,
including units.

GO ON TO THE NEXT PAGE.
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L! (c) On the axes below, plot your data and draw a best-fit straight line. Label the axes and indicate the scale.
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2. (10 points) M= L3INO i

Two small objects, labeled 1 and 2 in the diagram above, are suspended in equilibrium from strings of length L.
Each object has mass m and charge Assume that the strings have negligible mass and are insulating and
electrically neutral. Express all algebraic answers in terms of m, L, Q, 0, and fundamental constants.

(a) On the following diagram, sketch lines to illustrate a 2-dimensional view of the net electric field due to the
two objects in the region enclosed by the dashed lines.
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“} (b) Derive an expression for the electric; t poirfhown in the diagram at the top of the page, which

is midway between the charged objects.
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* (c) On the following diagram of objec@ixaw and label vectors to represent the forces on the

object.
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5 (d) Using the conditions of equilibrium, write—but do not solve—two equations that could, together, be solved
for 6 and the:tension T in the left-hand string.

2r=ON 4 F =ON
Py ~F5=ON &) F,-Fe = ON )
k 2
Feos©- g, F, 8N =7§;<,/

y 3
(2L8IN®




