Study Guide: Measurement

Name____ANSWERS___________Date: ________Class:_______
1. Complete the table below.

	SI Base Units

	Quantity
	Definition
	Base Unit
	Device

	Time
	The interval between two occurrences
	Second
	Watch/clock

	Mass
	The amount of matter in a sample
	SI-kilogram
Lab-gram
	Balance

	Temperature
	The average kinetic energy of the particles
	SI- Kelvin
Lab Celsius
	thermometer

	Length
	The distance between two points
	Meter
	Meterstick, ruler

	Amount of a substance
	Number of particles


	Mole
	Periodic table


2.  The system of measurement used in science is the ______international system_________________ (SI).
3.  The SI system of measurement consists of ____7______ base units.

4.  __derived____________ units result from the combination of two or more base units.

5.  Give three examples of derived units.  Density, speed, volume
6.  The amount of space an object occupies is the ___volume_____________.  The device used to measure this value is the ______graduated cylinder_________________________.

7.  The extent to which a measured value agrees with the accepted value is ___accuracy_______________.

8.  The extent to which a measured value agrees with others is _____precision___________________.

9.  The variable that is controlled by the experimenter is the ____independent___________ or _______manipulated_____ variable.  When graphing, this variable is placed on the ___x___ axis.
10.  The variable that changes as a result of the variable controlled by the experimenter is the ___dependent______ or __responding_____ variable.  When graphing, this variable is placed on the _____y_______ axis.

11.  The variables that are not changed during an experiment are called ______constant or controlled________ variables.

12.  The __control___________ group is used as a standard of comparison with the experimental group.

13.  A tentative explanation for observations that have been made is a ____hypothesis_______________.

14.  A set of controlled observations that tests a hypothesis is a(n) __experiment___________________.

15.  At the end of an experiment, conclusions are based on the __data_____________.

16.  A tentative explanation that is supported by repeated experimental evidence is a _theory__________.

17. All measurements should contain __1____ estimated digit.

18.  The type of graph used to compare quantities is the __bar_________ graph.

19.  The type of graph used when the data is in percentages is the ___circle____________ graph.
20.  The type of graph used to show changes or the relationship between two variables is the _line________ graph.

21.  The two types of observations are ___quantitative______________ and ____qualitative__________________.  Which type involves a numerical measurement?_______quantitative____________

22.  Write the steps of the scientific method in order.  ___make observations________, __ask a question____________, research ______,_hypothesis__________, _______experiment_________, __________conclusion_______________.

23.  Write the formula used when calculating % error.   Theoretical- experimental    x 100








theoretical
24.  The digits that are reported in an answer are called ______significant digits___________________________.

25.  Identify the number of significant digits in each of the following.

___3_____a.  105 000 cm

__5___ b.  1.0040 mL


__4____ c.  0.007620 g

___5_____d.  320.00 mg

_unlimited____ e.  20 books

___3___ f.  4.20 x 104 km

26.  Round 12.783456 to the requested number of significant figures.

a.  2 significant figures ____13__________________
b.  5 significant figures ___12.783______________

c.  6 significant figures ____12.7835______________ 
d.  7 significant figures ___12.78346______________

27.  Complete the following calculations.  Round off the answers to the correct number of significant figures.

a.  51.2 kg + 64.44 kg = __________115.6 kg____________________

b.  6.435 cm – 2.18 cm = ___________4.26 cm__________________

c.  16 m x 2.82 m x 0.05 m = ______2___m3_________________

d.  3.46 m /1.82 s = ____________1.90 m/s_____________________

28.  Three students made multiple massings of a copper cylinder, each using a different balance.  The correct mass of the cylinder had been previously determined to be 47.32 g.  Describe the accuracy and precision of each student’s measurements.

	Mass of Copper Cylinder  (g)

	
	Lissa
	Lamont
	Leigh Anne

	Measurement #1
	47.13
	47.37
	47.95

	Measurement #2
	47.94
	47.39
	47.91

	Measurement #3
	46.83
	47.35
	47.89

	Measurement #4
	47.47
	47.38
	47.93



Describe the Accuracy




Describe the Precision

Lissa __not accurate_individual data / accurate if considering average only________not precise_____________
Lamont______yes, accurate________________________
___yes precise____________
Leigh Anne _____not accurate__________


____yes, precise___________
29.  A student used water displacement to determine the volume of a metal cube.  She filled a graduated cylinder with 20.8 mL of water.  When she dropped the metal cube into the water its new volume level was recorded as 25.5 mL.  Determine the volume of the metal cube and record the answer to the correct number of significant digits.

25.5-20.8 = 4.7 mL
30.  Another student measured the length of one of the sides of the cube as 1.65 cm.  Determine his value for the volume of the metal cube and round the answer to the correct number of significant figures.

1.65 x 1.65 x 1.65 = 4.49 cm3
31.  If the accepted value for the volume of the cube is 4.68 mL, determine the % error for each student’s volume measurement.  Which student’s measurement is more accurate?  Explain.
 4.68- 4.7  = 0.4 % error          4.68- 4.49 =  4.1%
       4.68  


   4.68 

32.  A student conducts an experiment to determine the effect of adding salt on the boiling temperature of water.  The results are shown below.
	Sample
	Amount of salt
	Boiling Temperature

	Sample 1
	0 g
	100.0oC

	Sample 2
	2 g
	102.3oC

	Sample 3
	5 g
	104.8oC

	Sample 4
	10 g
	107.5oC


a.  What is the manipulated variable? ______amount of salt__________________________________

b.  What is the responding variable? _______boiling temp__________________________________

c.  What variables remained constant throughout the experiment? _______amount of water, pot, heat source____

d.  Graph the data on the graph paper provided below.
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e.  What conclusions can be drawn from the data? __Adding salt to water increases water’s boiling point
f.   What is the predicted boiling temperature of the water when 7 g of salt are added?_100.55oC____
g.  If the boiling temperature of the water is 103.5oC, how much salt was added? __4.5 g____________
33.  Record the measurements represented in the illustrations below:
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a. ____21.5 mL________________          b.  __________2.35 cm________________________________

