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Abstract

The experiment of measuring young’s modulus of metal wire by tensile method is an important
part of college physics experiment course. In addition, it is important to master the principle of
light lever by measuring the tiny deformation of metal wire in the experiment. The light lever is an
important magnifying measuring device using a mirror as a fulcrum and an optical path as a mag-
nifying arm, which is widely used in various precision measurements. The magnification arm of
the light lever used to be often called the distance from the mirror of the light lever to the scale.
Whether this distance is the vertical distance from the mirror of the light lever to the scale or the
straight distance from the mirror of the light lever to the scale often causes students to be troubled.
Most of the previous experimental studies have focused on how to increase the magnification of
the light lever or improve the detection accuracy of the light lever, but it is not yet possible to
show clearly the real distance of the magnification arm. In this paper, a large Angle light lever ex-
periment is designed as an extension of Young’s modulus experiment. The true length of the opti-
cal lever amplifying arm is distinguished by separating the telescope from the ruler and measur-
ing the elongation of the wire at the Angle between perpendiculars of different rulers and the opt-
ical lever. After many experiments, it is proved that the elongation of the metal wire is basically the
same at the Angle between the vertical line of different rulers and the optical lever, and the change
is not more than 0.6%. It clearly indicates that the vertical distance between the mirror of the light
lever and the ruler is the real length of the optical lever magnifying arm. After investigation, the
students clearly understood the amplification arm of the optical lever, grasped the measurement
principle more deeply, and became proficient in the operation of the telescope through expanding
the experiment.
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Figure 1. Schematic diagram of optical lever method
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Figure 2. Top view of optical lever method
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Figure 3. Schematic diagram of large angle incident light lever method
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Table 1. The image changes with the weight observed in telescopes at different P-valued location

= 1. AFE p EETIEH R BN R FHIGRERERD R L

p=21.00 (cm) p =46.00 (cm) p =68.00 (cm)
M (kg) n; (cm) n; (cm) n; (cm)
¥ Il A ¥ U A i Bl A
0 3.94 3.94 3.94 4.69 4.70 4.70 5.18 5.10 5.14
2 3.12 2.90 3.01 3.82 3.66 3.74 438 4.10 4.24
4 2.50 2.30 2.40 3.27 2.99 3.13 3.78 3.43 3.60
6 1.95 1.75 1.85 2.69 241 2.55 3.20 2.89 3.04
8 1.23 1.12 1.18 2.05 1.89 1.97 2.50 2.30 2.40
10 0.60 0.60 0.60 1.32 1.32 1.32 1.80 1.80 1.80
Ang 1.90 1.91 1.91
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Figure 4. Three-dimensional diagram of tilt angle of the light lever
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Table 2. Comparison of total image changes with the weight observed in telescopes at different P-valued location

= 2. AR p EETEF R BN R FEIGREFERD R L

p (cm) 21.00 21.00 46.00 46.00 48.00 48.00

Ang (cm) 1.89 1.90 191 1.89 1.89 191
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