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Fundamental test B. Research on DC circuit

QIAN Jun**, HUI Wang-wei**, NIU Ziping*", SUN Hatrying"",
YU Jian**, WANG Jin"", YAO Jiang-hong®", KONG Yong-fa*"
(a. School of Physics; b. National Demonstration Center for Experimental Physics Education,
Nankai University, Tianjin 300071, China)

Abstract: The test questions, solutions and result analysis of the fundamental test B of the 7th
Chinese Undergraduate Physics Experiment Competition, the research of DC circuit were introduced.
This part included the resistance measurement, volt-ampere characteristic curve of diode, Wheatstone
bridge, output characteristics of DC power supply and electrical black box. The test was integrated,
expanded and improved on the basis of conventional experiments. Besides, the students’ basic electri-
cal knowledge, experimental operation level and the ability of comprehensive solving practical prob-
lems were inspected.

Key words: DC circuit; electric bridge; electrical black box

Fundamental test A-1. Timekeeping of water clock

WANG Jin*", WEN Xiao-qing”", LI Wen-hua"",
HUI Wang-wei**, KONG Yong-fa""
(a. School of Physics; b. National Demonstration Center for Experimental Physics Education,
Nankai University, Tianjin 300071, China)

Abstract. The test questions, solutions and result analysis of the fundamental test A-1 of the 7th
Chinese Undergraduate Physics Experiment Competition, water clock timing were introduced.
Students came to have the knowledge of the Bernoulli’s equation based on the mass conservation and
energy conservation by reading materials, and constructed the experimental setup using the simple
house materials and investigated water clock timing. The test focused at the students’ understanding
of the theoretical analysis, random error, precision and accuracy, surface tension, Reynolds number
and the laminar conditions of liquid individually. What’s more, the students’ ability to discover phys-
ical problems and solve problems from the normal life phenomenon was inspected.

Key words: fluid mechanics; Bernoulli’s equation; surface tension; Reynolds number
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