Unit 2 Pre-Test: Measurement, Metric Conversions & Significant Figures
Honors Chemistry  •  Diagnostic Assessment  •  ~35 minutes
Name: ________________________________    Date: ______________    Period: ________
Scoring & Proficiency Thresholds
	Topic Area
	Questions
	Total Points
	Should Do
	Must Do
	Aspire To Do

	1 — Measurement & Significant Figures
	1–5
	8 points
	≤ 4
	5–6 
	≥ 7

	2 — Metric Conversions & Dimensional Analysis
	6–9
	5 points
	≤ 3
	4 
	5

	3 — Accuracy, Precision & Error Analysis 
	10–15
	13 points
	≤ 10
	11-12 
	≥ 13


Section 1: Measurement & Significant Figures
1.  In your own words, explain why scientists use significant figures when reporting measurements instead of just writing down every number shown on a calculator.  (2 points)
________________________________________________________________________________________________
________________________________________________________________________________________________
________________________________________________________________________________________________
2.  How many significant figures are in the measurement 0.04050 g?  (1 point)
A. 2
B. 3
C. 4
D. 6
3.  When reading a volume in a graduated cylinder, how do you determine the correct number of significant figures to record?  (1 point)
A. Read exactly to the lines marked on the cylinder.
B. Read to the lines marked on the cylinder and estimate one additional digit between the lines.
C. Record as many decimal places as possible.
D. Always round to a whole number.
4.  A student measures the length of a metal block as 12.4 cm and its width as 5.2 cm. Calculate the area of the block (Area = length × width). Report your final answer with the correct number of significant figures.  (2 points)
________________________________________________________________________________________________
________________________________________________________________________________________________
________________________________________________________________________________________________
5.  A student combines three samples of a substance. The masses are 14.5 g, 2.13 g, and 0.522 g. Calculate the total mass of the combined sample. Report your final answer with the correct number of significant figures.  (2 points)
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
Section 2: Metric Conversions & Dimensional Analysis
6.  Which of the following represents the largest mass?  (1 point)
A. 5.0 kg
B. 5,000 mg
C. 500 g
D. 0.05 kg
7.  A student needs to convert 450 millimeters (mm) to meters (m). Which conversion factor should they multiply by?  (1 point)
A. (1000 mm / 1 m)
B. (1 m / 1000 mm)
C. (100 mm / 1 m)
D. (1 m / 100 mm)
8.  A medical syringe holds 15.0 cubic centimeters (cm³) of fluid. How many milliliters (mL) does it hold?  (1 point)
_____________________________________________________________________________________________
_____________________________________________________________________________________________
9.  A car is traveling at 65 km per hour. Set up the dimensional analysis to convert this speed to meters per second.  You do not actually need to calculate the correct answer. (2 points)
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
Section 3: Accuracy, Precision & Error Analysis
1. Define accuracy and precision in your own words.  (2 points)
a) Accuracy:
______________________________________________________________________________________________
______________________________________________________________________________________________
b) Precision:
_____________________________________________________________________________________________
_____________________________________________________________________________________________
2. Which of the following is an example of a systematic error?  (1 point)
A. Spilling a few drops of liquid during one trial of an experiment.
B. Reading a thermometer slightly incorrectly because you were rushed.
C. Using a balance that has not been properly zeroed and always reads 0.5 g too high.
D. Slight fluctuations in room temperature during a reaction.
3. Which type of error (systematic or random) can be reduced by taking multiple measurements and calculating an average? Explain why.  (2 points)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
[image: ]4. The graph below shows a scatterplot of experimental data collected by a student, with a line of best fit (trendline) included.  (2 points)





The R2 value is 0.81, indicating that there is noticeable scatter around the trendline. Does this lower R-squared value indicate that the data is inaccurate? Explain what type of error (systematic or random) this scatter represents.
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
5. A student measures the density of aluminum and gets 2.50 g/cm³. The accepted (true) density is 2.70 g/cm³. Calculate the percent error. Show your work.  (2 points)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
6. A quality control technician uses an analytical balance to measure the mass of a 10.000 g reference standard five times. The results are:  (4 points)
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5

	10.152 g
	10.151 g
	10.153 g
	10.150 g
	10.152 g



a) Are these measurements precise? Explain your reasoning. (1 pt)
_______________________________________________________________________________________________
_______________________________________________________________________________________________
b) Are these measurements accurate? Explain your reasoning. (1 pt)
______________________________________________________________________________________________
______________________________________________________________________________________________
c) What type of error (systematic or random) do these results suggest? Justify your answer. (1 pt)
______________________________________________________________________________________________
______________________________________________________________________________________________
d) Based on this data, should the technician recommend that the balance passes QC? Why or why not? (1 pt)
_______________________________________________________________________________________________
_______________________________________________________________________________________________


Answer Key
Section 1: Measurement & Significant Figures
1.  Significant figures communicate the precision of a measurement. Writing every number from a calculator implies a level of certainty or precision that the measuring instrument could not actually provide. Sig figs ensure we don't overstate our confidence in the data.
1 pt for mentioning precision/certainty of the tool. 1 pt for explaining that calculators generate numbers beyond what was actually measured.
2.  C — 4 sig figs. Leading zeros are not significant; trailing zeros after a decimal point are (4, 0, 5, 0).
3.  B — Read to the marked lines and estimate one additional digit.
4.  12.4 cm × 5.2 cm = 64.48 cm² → Rounded to 64 cm²
1 pt for correct setup/calculation. 1 pt for rounding to 2 sig figs (since 5.2 has only 2 sig figs, multiplication rule applies).
5.  14.5 g + 2.13 g + 0.522 g = 17.152 g → Rounded to 17.2 g
1 pt for correct setup/calculation. 1 pt for rounding to 1 decimal place (addition rule: limit to the least precise decimal place, which is the tenths place in 14.5).
Section 2: Metric Conversions & Dimensional Analysis
6.  A — 5.0 kg is 5000 g, which is the largest. (B = 5g, C = 500g, D = 50g)
7.  B — (1 m / 1000 mm). To cancel mm, mm must be in the denominator.
8.  15.0 mL (Because 1 cm³ is exactly equal to 1 mL).
9.  (65 km / 1 hr) × (1000 m / 1 km) × (1 hr / 3600 s)
1 pt for correct setup showing meters canceling out, 1 pt for correct setup showing hrs cancelling out.
Section 3: Accuracy, Precision & Error Analysis
10. a) Accuracy: How close a measurement is to the true or accepted value.
b) Precision: How close a series of measurements are to one another (reproducibility).
11.  C — Using a balance that has not been properly zeroed. (Systematic error is consistent and directional).
12.  Random error. Because random errors fluctuate above and below the true value, taking an average cancels out these fluctuations, moving the mean closer to the true value.
13.  No, a lower R² value does not necessarily mean the data is inaccurate (the trendline itself could still be very accurate). The scatter indicates low precision (random error), meaning individual data points fluctuate unpredictably around the true value.
1 pt for stating it does not mean inaccuracy. 1 pt for identifying the scatter as random error / low precision.
14.  % Error = |2.50 − 2.70| / 2.70 × 100 = 0.20 / 2.70 × 100 = 7.4%           1 pt for setup,  1 pt answer
15. a) Yes, they are precise. The readings (10.150–10.153 g) are very close to each other.
b) No, they are not accurate. All readings are ~0.152 g above the true value of 10.000 g.
c) Systematic error. All measurements are consistently shifted in the same direction (too high).
d) No, the balance should not pass QC. It has a consistent positive bias and needs recalibration.
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