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Measuring Objects4

Goal
Students select and use appropriate measurement tools 
and units to find the mass and dimensions of an object. 
They apply what they have learned about precision, 
accuracy, and significant digits to calculate the density 
of the object.

Materials
• scale
• ruler
• block of wood, metal, or other solid uniform material 

in the shape of a rectangular prism

Grouping
Students may work individually or in small groups, 
sharing measurement tools as necessary.

Alternative Strategy
If time or supplies are limited, you may want to work 
through the Examples given in Steps 1–5 with the 
whole class.

Starting the Lab
Make sure that students can find the volume of a prism 
using the formula V = lwh. Also introduce the concept 
of density as the ratio between an object’s mass and 
volume. Point out that an object will float or sink 
depending on its density relative to the density of water. 
For example, a piece of packing foam will float whereas 
a rock of the same size and shape will sink, because the 
rock is more dense than water and the packing foam is 
less dense than water.

Teaching Strategy: Step 1
Remind students that precision is the level of detail an 
instrument can measure. Help students identify both the 
whole-number units and the smallest unit of measure on 
their scales.

Avoiding Common Errors
Step 1 When students are finding the minimum and 
maximum possible mass, they might automatically add 
half of a whole unit to their measurement. Be sure that 
students add half of the most precise unit on the scale.

Teaching Strategy: Step 2
Have students measure to the most precise unit possible 
on the ruler they are using. If the object measures a 
whole number of units, students should still express 
the measure in the more precise unit. For example, 
if the length of the block is 3 cm but the ruler shows 
millimeters, students should express the measurement as 
3.0 cm so that the number of significant digits is clear.

Teaching Strategy: Step 3
Before students do Step 3, you might show them how 
to complete parts (b) and (c) for the prism shown. The 
minimum possible volume is 6.75 × 4.45 × 1.55 = 
46.558125  cm  3 , or 47  cm  3  to two significant digits. The 
maximum is 6.85 × 4.55 × 1.65 = 51.426375  cm  3 , or 
51  cm  3  to two significant digits. The volume of the block 
shown, to two significant digits, is 49  cm  3 .

Teaching Strategy: Steps 4 and 5
Students calculate the density of their object in Step 4 
but find the correct number of significant digits for their 
answer in Step 5. Separating the steps emphasizes the 
need to work with unrounded numbers until all the 
calculations are completed. 

Key Discovery
Accuracy of a calculated measurement depends on the 
precision of the measurement tools, the accuracy of 
the direct measurements, and the techniques used to 
calculate. You can improve the accuracy of the final 
answer by measuring as precisely as possible for a given 
measurement tool and by using all of the digits in the 
intermediate calculations. Only the final answer should 
be rounded to the correct number of significant digits.

Closing the Lab
Ask students the following questions:
 1. What is an example from this lab of a direct 

measurement? of a calculated measurement?
The mass of the object is a direct 
measurement. Volume is a calculated 
measurement.

 2. At what stage in the process of calculating density 
should you round?
Wait to round until the final stage when you 
express the density using significant digits.
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Answers will vary. Answers are given  
using the values in the Examples.

Step 1
 a. hundredths of a gram, or 0.01 g
 b. 45.32 g
 c. minimum: 45.315 g; maximum: 45.325 g 

Step 2
 a. millimeters, or tenths of a centimeter,  

or 0.1 cm
 b. For the block shown in Step 3: 6.8 cm; 4.5 cm; 

1.6 cm
 c. The maximum possible error is ± 0.05 cm. 
 d. two significant digits

Step 3
 a. 48.96  cm  3  
 b. minimum: 46.558125  cm  3 ;  

maximum: 51.426375  cm  3  
 c. 49  cm  3  

Step 4
 a. 0.9256535948
 b. Using all the digits will make the answer more 

accurate. 

Step 5
 a. 4 significant digits
 b. 4 significant digits
 c. 0.9257 g/ cm  3 

What Do You Think? Answers
 1. Answers will vary. For the block described in the 

Examples for Steps 4 and 5, the density is less 
than 1, so the block will float.

 2. Sample answer: the scale could be inaccurate; 
misreading the ruler when determining the length, 
width, or height.

 3. Sample answer: Use more precise measurement 
tools so that each measurement has a greater 
number of significant digits.

ANSWERS
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