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Answer Key: Tiny Details, Massive Impact: 7th Grade Measurement
Mastery Challenge

Moving beyond basic unit naming, this assessment tasks students with multi-step dimensional analysis and
evaluating the trade-offs between precision and accuracy.

1. A scientist measures the frequency of a crystal oscillator in a deep-space probe. Which SI base unit
is required to define the 'hertz' (frequency), and what does it fundamentally represent?

Answer: B) The Second; intervals of atomic transition

Frequency is measured in Hertz (1/s). The second is the SI base unit for time, currently defined by the vibrations of a
cesium-133 atom.

2. An oceanographer is mapping a trench that is 8,500 meters deep. To convert this depth into kilome-
ters for a summary report, the value would be km.

Answer: C) 8.5

To move from a smaller unit (meters) to a larger unit (kilometers), you divide by the conversion factor of 1,000.

3. In a high-precision laboratory, a measurement can be highly precise (consistent results) even if it is
completely inaccurate (far from the true value).

Answer: A) True

Precision refers to the repeatability of measurements, while accuracy refers to closeness to the true value. A poorly
calibrated but consistent scale shows this distinction.

4. If an astrophysicist is calculating the luminosity of a distant star, which SI base unit for luminous
intensity would be the foundational start of their measurement?

Answer: D) Candela

The candela (cd) is the only SI base unit used for measuring the intensity of light as perceived by the human eye.

5. A chemist needs exactly 2.5 moles of a specific reactant. If they are measuring the 'amount of
substance’ in the SI system, they are directly utilizing the

Answer: B) Mole
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The mole (mol) is the SI base unit defined specifically for the amount of substance, relating to the number of
elementary entities.

6. When measuring the current in a micro-circuit, a technician sees a reading of 500 milliamperes (mA).
What is this value expressed in the SI base unit for electric current?

Answer: A) 0.5 Amperes

There are 1,000 milliamperes in 1 ampere. 500 divided by 1,000 equals 0.5 A.

7. The Kelvin scale is considered an absolute scale because 0 K represents the theoretical point where
all molecular motion ceases.

Answer: A) True

Unlike Celsius or Fahrenheit, Kelvin starts at absolute zero, making it the standard for thermodynamic temperature
in scientific equations.

8. A structural engineer is analyzing the stress on a beam. They notice the measurement was taken in
decimeters (dm). To convert 42 dm into the standard SI base unit of length (meters), the value is:

Answer: B) 4.2 m

The prefix 'deci-' means one-tenth. Therefore, 42 decimeters is equal to 4.2 meters.

9. While investigating a crime scene, a forensic scientist measures a microscopic fiber. Which tool would
provide the most 'precise' measurement of a fiber's diameter in micrometers?

Answer: B) Digital Micrometer

A micrometer is designed specifically for high-precision measurements of very small distances that a standard ruler
or caliper cannot accurately capture.

10. In a physics simulation, a particle has a mass of 0.025 kilograms. To describe this mass using a
derived unit for smaller quantities, what is the equivalent in milligrams (mg)?

Answer: D) 25,000 mg

1 kg=1,000gand 1g=1,000 mg. Therefore, 1 kg = 1,000,000 mg. 0.025 * 1,000,000 = 25,000 mg.
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