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Unit 1- Metrics and Measurement 

Objectives:

· the students will understand the scientific inquiry process
· the students will understand experimental testing and the standards that must be met
· the students will understand the importance, and correct method, of measuring data
· students will learn to evaluate accuracy and precision
· students will learn about the SI system of units
· Students will understand which metric units are used to measure length, volume, mass, temperature
· Students will follow and understand strict lab safety guidelines and procedures
Skills:

· table making
· measurement
· metric conversions
Data Tables

Data tables are used to organize information in a way that is easy to look at and understand.  This semester you will create data tables for a variety of labs and experiments.  The data is organized into columns (up and down) and rows (side to side).  All columns get a label that describes the information below it.  

For our purposes there are two types of data tables.  The first type is like a list.  The items have no direct correlation to each other.   In most cases, start on the left hand side with the information you already know and you can fill in the right columns as you perform the experiment.

Example – Create a data table that will be able to show what color shirt your Chemistry teacher will wear this week.

What Color Shirt My Teacher Wore Daily

	Day of the Week
	Color of shirt Worn

	Monday
	

	Tuesday
	

	Wednesday
	

	Thursday
	

	Friday
	


Things your data table must have!!

· Title: Tells what the experiment is about and means something important to anyone reading it

· Labels: All columns are labeled with headings and units if possible.

· Neatness: Everything is clear and understandable, and organized in a logical way.

1.  Now it’s your turn!  Create a data table below that will show the Birthdays of 5 people sitting near you.  (Don’t ask them yet)

2.  What are three things a data table should always have?

__________________________________________________________________

3.  What kind of information should be in the left column? 

__________________________________________________________________

4.  Why wouldn’t you just write the list out? (Bill’s birthday is May 6th, Tom’s birthday is April 4th, Jane’s birthday is February 17th, etc.)

__________________________________________________________________

5.  Would it be possible to predict what day a 6th person’s birthday would be?  Why or why not? 

__________________________________________________________________

6.  Now go back and add on a column that would keep track of the person’s favorite color.  Is there any relationship between the data?

__________________________________________________________________

However, in this class we will usually be concerned with second type of data table that helps show a correlation or relationship between the data.  This involves knowing about variables.  Provide the definitions for independent and dependent from you book below.

7.  Independent Variable - _____________________________________________

_______________________________________________________________________

8.  Dependent Variable - _______________________________________________

_______________________________________________________________________

Example - The following data were collected using an electromagnet with a 1.5 volt battery, a switch, a piece of #20 insulated wire, and a nail. Three trials were run.

The Effect of the Number of Wire Coils on Magnetizing Paperclips

	Number of Coils
	Number of Paperclips Magnetized

	
	Trial 1
	Trial 2
	Trial 3
	Average

	5
	
	
	
	

	10
	
	
	
	

	15
	
	
	
	

	20
	
	
	
	


· Left Column: In most cases, the independent variable (the thing that I change) is in the left column (Up and Down).

· Middle Columns:  The dependent variable (the thing that gets measured) with the different trials is in the next columns.

· Right Columns:   With multiple trials or runs of an experiment, often the average is on the far right.  If not, any sort of calculated answer would be located there.  

· Title: The title should clearly state the purpose of the experiment (e.g., The effect of ____ (independent variable) on ______ (dependent variable).

9.  Now it’s your turn!  Create a data table below for the following experiment to see the effects of speed on fuel economy.   The car was going to be driven at the following speeds; 20 mph, 30mph, 40 mph, and 50 mph.  Then the fuel economy will be recorded.

10.  How do you know what to put in the left hand column?___________________

_____________________________________________________________________________

11.  Now go back and fill in the following information.  At 20mph, the fuel economy was 30 mpg, at 30 mph it was 28 mpg, at 40 mph it was 26 mpg and at 50 mph it was 24 mpg.  

12.  Is there a pattern to the data?  What is it? _______________________________

______________________________________________________________________________

13.  Could you predict what the fuel economy would be at 60 mph?  What?

______________________________________________________________________________

14.  The car company disagrees with your test results, and want to retest.  Make a new column on the graph for the 2nd trial.

Lab Expectations

Directions:  Please answer the questions True or False.  If the statement is false, write the correct version of the statement on the line provided.

1.  When in the lab I should not only work with my lab group, but also walk around asking for answers from other groups.

_____  __________________________________________________________________

2.  I should always taste test the lab materials.

_____  __________________________________________________________________

3.  I should only work when my teacher comes over to check on my progress.

_____  __________________________________________________________________

4.  I should work as quickly as possible so that I can finish and talk to my friends.

_____  __________________________________________________________________

5.  When I get really excited about science, I need to run around and tell everyone about it.

_____  __________________________________________________________________

6.  I should always follow the directions of my teacher, even if I don’t feel like it.

_____  __________________________________________________________________

7.  When I finish with the lab, I should leave all of my materials laying around for the next class to clean up.

_____  __________________________________________________________________

8.  If I think I know what the answer should be, I can go ahead and fill in the blank with a guess, because labs are worthless anyway.

_____  __________________________________________________________________

Safety ContraCt

Purpose 

Science is a hands-on laboratory class. You will be doing many laboratory activities, which require the use of hazardous chemicals. Safety in the science classroom is the #1 priority for students, teachers, and parents. To ensure a safe science classroom, a list of rules has been developed and provided to you in this student safety contract. These rules must be followed at all times. Two copies of the contract are provided. One copy must be signed by both you and a parent or guardian before you can participate in the laboratory. The second copy is to be kept in your science notebook as a constant reminder of the safety rules. 

General Guidelines 

1. Conduct yourself in a responsible manner at all times in the laboratory. 

2. Follow all written and verbal instructions carefully. If you do not understand a direction or part of a procedure, ask the instructor before proceeding. 

3. Never work alone. No student may work in the laboratory without an instructor present. 

4. When first entering a science room, do not touch any equipment, chemicals, or other materials in the laboratory area until you are instructed to do so. 

5. Do not eat food, drink beverages, or chew gum in the laboratory. Do not use laboratory glassware as containers for food or beverages. 

6. Perform only those experiments authorized by the instructor. Never do anything in the laboratory that is not called for in the laboratory procedures or by your instructor. Carefully follow all instructions, both written and oral. Unauthorized experiments are prohibited. 

7. Be prepared for your work in the laboratory. Read all procedures thoroughly before entering the laboratory. Never fool around in the laboratory. Horseplay, practical jokes, and pranks are dangerous and prohibited. 

8. Observe good housekeeping practices. Work areas should be kept clean and tidy at all times. Bring only your laboratory instructions, worksheets, and/or reports to the work area. Other materials (books, purses, backpacks, etc.) should be stored in the classroom area. 

9. Keep aisles clear. Push your chair under the desk when not in use. 

10. Know the locations and operating procedures of all safety equipment including the first aid kit, eyewash station, safety shower, fire extinguisher, and fire blanket. Know where the fire alarm and the exits are located. 

11. Always work in a well-ventilated area. Use the fume hood when working with volatile substances or poisonous vapors. Never place your head into the fume hood. 

12. Be alert and proceed with caution at all times in the laboratory. Notify the instructor immediately of any unsafe conditions you observe. 

13. Dispose of all chemical waste properly. Never mix chemicals in sink drains. Sinks are to be used only for water and those solutions designated by the instructor. Solid chemicals, metals, matches, filter paper, and all other insoluble materials are to be disposed of in the proper waste containers, not in the sink. Check the label of all waste containers twice before adding your chemical waste to the container. 

14. Labels and equipment instructions must be read carefully before use. Set up and use the prescribed apparatus as directed in the laboratory instructions or by your instructor. 

15. Keep hands away from face, eyes, mouth and body while using chemicals or preserved specimens. Wash your hands with soap and water after performing all experiments. Clean (with detergent), rinse, and wipe dry all work surfaces (including the sink) and apparatus at the end of the experiment. Return all equipment clean and in working order to the proper storage area. 

16. Experiments must be personally monitored at all times. You will be assigned a laboratory station at which to work. Do not wander around the room, distract other students, or interfere with the laboratory experiments of others. 

17. Students are never permitted in the science storage rooms or preparation areas unless given specific permission by their instructor. 

18. Know what to do if there is a fire drill during a laboratory period; containers must be closed, gas valves turned off, fume hoods turned off, and any electrical equipment turned off. 

19. Handle all living organisms used in a laboratory activity in a humane manner. Preserved biological materials are to be treated with respect and disposed of properly. 

20. When using knives and other sharp instruments, always carry with tips and points pointing down and away. Always cut away from your body. Never try to catch falling sharp instruments. Grasp sharp instruments only by the handles. 

Clothing 

21. Any time chemicals, heat, or glassware are used, students will wear laboratory goggles. There will be no exceptions to this rule! 

22. Contact lenses should not be worn in the laboratory unless you have permission from your instructor. 

23. Dress properly during a laboratory activity. Long hair, dangling jewelry, and loose or baggy clothing are a hazard in the laboratory. Long hair must be tied back and dangling jewelry and loose or baggy clothing must be secured. Shoes must completely cover the foot. No sandals allowed. 

24. Lab aprons have been provided for your use and should be worn during laboratory activities. 

Accidents & Injuries 

25. Report any accident (spill, breakage, etc.) or injury (cut, burn, etc.) to the instructor immediately, no matter how trivial it may appear. 

26. If you or your lab partner are hurt, immediately yell out "Code one, Code one" to get the instructor's attention. 

27. If a chemical should splash in your eye(s) or on your skin, immediately flush with running water from the eyewash station or safety shower for at least 20 minutes. Notify the instructor immediately. 

28. When mercury thermometers are broken, mercury must not be touched. Notify the instructor immediately. 

Handling Chemicals 

29. All chemicals in the laboratory are to be considered dangerous. Do not touch, taste, or smell any chemicals unless specifically instructed to do so. The proper technique for smelling chemical fumes will be demonstrated to you. 

30. Check the label on chemical bottles twice before removing any of the contents. Take only as much chemical as you need. 

31. Never return unused chemicals to their original containers. 

32. Never use mouth suction to fill a pipet. Use a rubber bulb or pipet pump. 

33. When transferring reagents from one container to another, hold the containers away from your body. 

34. Acids must be handled with extreme care. You will be shown the proper method for diluting strong acids. Always add acid to water, swirl or stir the solution and be careful of the heat produced, particularly with sulfuric acid. 

35. Handle flammable hazardous liquids over a pan to contain spills. Never dispense flammable liquids anywhere near an open flame or source of heat. 

36. Never remove chemicals or other materials from the laboratory area. 

37. Take great care when transferring acids and other chemicals from one part of the laboratory to another. Hold them securely and walk carefully. 


Handling Glassware and Equipment 

38. Carry glass tubing, especially long pieces, in a vertical position to minimize the likelihood of breakage and injury. 

39. Never handle broken glass with your bare hands. Use a brush and dustpan to clean up broken glass. Place broken or waste glassware in the designated glass disposal container. 

40. Inserting and removing glass tubing from rubber stoppers can be dangerous. Always lubricate glassware (tubing, thistle tubes, thermometers, etc.) before attempting to insert it in a stopper. Always protect your hands with towels or cotton gloves when inserting glass tubing into, or removing it from, a rubber stopper. If a piece of glassware becomes "frozen" in a stopper, take it to your instructor for removal. 

41. Fill wash bottles only with distilled water and use only as intended, e.g., rinsing glassware and equipment, or adding water to a container. 

42. When removing an electrical plug from its socket, grasp the plug, not the electrical cord. Hands must be completely dry before touching an electrical switch, plug, or outlet. 

43. Examine glassware before each use. Never use chipped or cracked glassware. Never use dirty glassware. 

44. Report damaged electrical equipment immediately. Look for things such as frayed cords, exposed wires, and loose connections. Do not use damaged electrical equipment. 

45. If you do not understand how to use a piece of equipment, ask the instructor for help. 

46. Do not immerse hot glassware in cold water; it may shatter. 

Heating Substances 

47. Exercise extreme caution when using a gas burner. Take care that hair, clothing, and hands are a safe distance from the flame at all times. Do not put any substance into the flame unless specifically instructed to do so. Never reach over an exposed flame. Light gas (or alcohol) burners only as instructed by the teacher. 

48. Never leave a lit burner unattended. Never leave anything that is being heated or is visibly reacting unattended. Always turn the burner or hot plate off when not in use. 

49. You will be instructed in the proper method of heating and boiling liquids in test tubes. Do not point the open end of a test tube being heated at yourself or anyone else. 

50. Heated metals and glass remain very hot for a long time. They should be set aside to cool and picked up with caution. Use tongs or heat-protective gloves if necessary. 

51. Never look into a container that is being heated. 

52. Do not place hot apparatus directly on the laboratory desk. Always use an insulating pad. Allow plenty of time for hot apparatus to cool before touching it. 

53. When bending glass, allow time for the glass to cool before further handling. Hot and cold glass have the same visual appearance. Determine if an object is hot by bringing the back of your hand close to it prior to grasping it. 

Name ________________________

Observation vs. Inference
Physical Science
Observation: 

1. Using one of the _____________________ to make understand the world around you.

A. Sight, touch, hearing, smell, ________________ (NOT in science class!)

B. ____________!!!  Example: There is one TV in the room.

2. Types of observations:

A. Qualitative: Description based on observations or “relative” comparison; 
_____________________________________________________________________

B. Quantitative: Measured & numerical; _______________________________ 

3. Recorded as ____________________in an experiment. 

Inference 

1. Logical interpretation or _________________________ 

2. Using ________________________ to make sense of what you are observing 

3. BASED on observations 

4. Example: You entered the classroom and a new adult was by my desk.  You might infer that I ________________or that the new adult  is a _____________________________. 

5. Clues You Are Making an Inference; I think.., Like…, Because…

6. Used in writing the ______________________of a lab report.

Practice: Determine whether the statements below are observations or inferences. Write the letter “O” next to the statement if it is an observation and an “I” next to the statement if it is an inference. 

1.
The temperature at noon was 78 degrees.





2.
It is a very hot day.






3.
The price of gasoline is rising.






4.
Bill’s car is very fast.







5.
The test was very easy.






6.
The candle weighed 71 grams.
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Using the picture above write 2 observations (2 Qualitative and 2 Quantitative) and 2 Inferences about the picture above. 

Observations

Qualitative








1).









2). 

Quantitative

1).

2).

Inferences

1).

2).

PS Unit 1 Notes






Name:________________________

What is so special about the Metric System?

	Distance

	Definition:
	Tool:
	Unit:

	
	
	


	Volume

	Definition:
	Tool:
	Unit:

	
	
	


	Mass

	Definition:
	Tool:
	Unit:

	
	
	


	Temperature

	Definition:
	Tool:
	Unit:

	
	
	


Powers of Ten:

	
	
	
	Meter – m

Liter – L

Gram - g
	
	
	

	1000
	100
	10
	Base
	1/10
	1/100
	1/1000

	
	
	
	Unit
	
	
	


Practice Problems:

	1000 mg
	=
	g

	1L
	=
	mL

	160 cm
	=
	mm

	14 Km
	=
	Dm

	109g
	=
	dg

	240 m
	=
	cm


Go Metric Activity

	Red Die

	 1
	Volume

	2
	Temperature

	3
	Mass

	4
	Length

	5
	Width

	6
	Height


	Blue Die

	1
	Table

	2
	Water

	3
	Air

	4
	Floor Tile

	5
	Teacher’s Head

	6
	The Green Lantern


	Red
	Blue
	Measurement w/units

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Physical Science:  The SI System and Measurement
Introduction:  Chemistry is a physical science (as opposed to a life science, such as biology) based on measurements.  Chemists use measurements from many different instruments to form conclusions about the nature of matter and energy.  For scientists to understand each other, they must all use the same standards of measurement.  

What is the name of the measuring system used by scientists?  _____________________________

SI Base Units

	Quantity Being Measured
	Base Unit

	Length
	

	Mass
	

	Time
	

	Temperature
	

	Amount of Substance
	


SI Prefixes

	Acronym 
	Prefixes

	King
	

	Henry
	

	Drank
	

	All
	Home Base (meters, grams, Liters)

	David’s
	

	Chocolate 
	

	Milk
	


Conversion Practice
	Prefix
	Convert 10 m to…
	Convert 2 hm to….

	kilo- (k)
	
	
	

	centi- (c)
	
	
	

	milli- (m)
	
	
	


Measuring Length

Object to be measured:  ________________________



     









            

	Edge
	Length in cm

(measured)
	How Conversion from cm to mm
	Length in mm

(calculated)
	Simple Diagram Of the Object

(which edge is which)

	Length

(Edge A)
	
	
	
	

	Width

(Edge B)
	
	
	
	

	Height

(Edge C)
	
	
	


Measuring Volume:

Find the volume of the object in cm3 and mm3. Volume of the block is calculated by multiplying Length x Width x Height  measured in centimeters (This is the formula used to measure the volume of a cube).

	
	Volume in cm


	How Conversion from cm to mm
	Volume in mm



	(Length x Width x Height)


	
	
	


Analysis Question:

Describe how you calculated the volume of a regular solid.

Calculating the Volume of an Irregular Solid:

1). Put 300 ml of water into your graduated cylinder. This is your initial volume. Record this number in your data table (on the next page). 

2). Add one of the irregular objects from Station 4 into the graduated cylinder and record the final volume (in milliliters) in your data table (on the next page).

3). To find the volume of the object, subtract 300 ml from the new volume. Record this value in your data table

4). Repeat the procedure for two additional objects of differing sizes and enter the data into your notebook.

5). Return the objects to the station. 

	
	Initial Volume (Vi)
	Final Volume (Vf)
	Volume of the Object

	Object 1
	
	
	

	Object 2
	
	
	

	Object 3
	
	
	


Calculating Surface Area:
Find the surface areas of each face as well as the total area, in cm2 and mm2.










Sample Calculations…

	
	cm2
	mm2

	Face AB
	
	

	Face BC
	
	

	Face CA
	
	

	Total Area
	
	


Finding Mass:  Describe TWO ways to measure out 15 grams of water.

1).

2). 

Measuring Temperature

To measure temperature, we use an instrument called a ______________________.  

List three different temperature systems.  

Now,  circle  the two we will use in Chemistry and put an X through the one we will never use.  

Information: Units

The following tables contain common metric (SI) units and their prefixes.

Table 1: metric base units

	Quantity
	Unit
	Unit Symbol

	Length
	meter
	m

	Mass
	kilogram
	kg

	Time
	second
	s

	Temperature
	Kelvin
	K

	Volume
	Liter
	L

	Amount of substance
	mole
	mol


Table 2: prefixes for metric base units.

	Prefix
	Symbol
	Meaning

	Mega
	M
	million

	Kilo
	K
	thousand

	Deci
	d
	tenth

	Centi
	c
	hundredth

	Milli
	m
	thousandth

	Micro
	μ
	millionth

	Nano
	n
	billionth

	Pico
	p
	trillionth


Note the following examples:

· “milli” means thousandth so a milliliter (symbol: mL) is one thousandth of a Liter and it takes one thousand mL to make one L.

· “Mega” means million so “Megagram” (Mg) means one million grams NOT one millionth of a gram.  One millionth of a gram would be represented by the microgram (g).  It takes one million micrograms to equal one gram and it takes one million grams to equal one Megagram.

· One cm is equal to 0.01 m because one cm is “one hundredth of a meter” and 0.01 m is the expression for “one hundredth of a meter”

Critical Thinking Questions

1. How many milligrams are there in one kilogram?

2. How many meters are in 21.5 km?

3. Is it possible to answer this question: How many mg are in one km?  Explain.

4. What is the difference between a Mm and a mm?  Which is larger one Mm or one mm?

Measurement and Metric WS

1.  
If I wanted to know how long a football field was, what unit would I use?


What tool would I use?

2.  
If I wanted to know how much stuff a baseball contained, what unit would I use?


What tool would I use?

3.
If I wanted to know how space the Gatorade I drank took up, what unit would I use?


What tool would I use?

4.  
Triple H is getting ready to defend his title, but he has to weigh in first.  If he steps on a balance, what unit should we get as an answer?

5.  
How many grams do you think your mass is?


What tool should you use to check this?

6.
How many meters tall do you think a basketball hoop is?


What tool should you use to check this?

7.
How many liters of water do you think the Maine West swimming pool holds?


How would we check to see if you were close?

Sometimes the measurements we take are much too big or small to make any sense.  (Does it mean anything to you if a person has a mass of 90,000 grams?)  This would make it necessary to convert from one unit to another.

	Kilo-

(K)

1000
	Hecto-

(H)

100
	Deka-

(D)

10

	Liter(L)

Meter(m)

Gram(g)
	deci-

(d)

.1
	centi-

(c)

.01
	milli-

(m)

   .001


8. Convert 43 grams into milligrams.



K  H  D  _  d  c  m

9. Convert 85 centimeters into meters.

K  H  D  _  d  c  m

10. Convert 911 Dekaliters into milliliters.

K  H  D  _  d  c  m

11. Convert 8701 meters into Kilometers.

K  H  D  _  d  c  m 

12. Convert 0.26 Hectagrams into decigrams.

K  H  D  _  d  c  m 

13.  100 mm = __________ m

14.  .055 Kg = _________ g

15.  145 Km = __________ m

16.  4000 mL = ________ L

17.  638 mg = __________ g

18.  .00825 m = ________ mm

19.  1000 mL = _________ cL

20.  75.6 Km = _______ cm

Metric Practice Problems

Section 1
Convert these units.


a.  
1 km  

=  
_______________m




b.  
1000 mL  
= 
________________L




c.  
2000 mL  
= 
________________L

  


d.  
0.5 kg  
= 
________________g

  


e.  
0.5 L  

= 
________________mL


Section 2
Convert these units.


a.  
24.2 m  
= 
________________cm


b.  
3.7 m

=   
_______________mm


c.  
1.2 m  
= 
________________mm


d. 
 621 cm  
= 
________________m


e.  
464 cm  
= 
________________m


Section 3
Convert these units.


a.  
48 DL
 
= 
_______________ mL


b. 
 0.01 cL 
= 
_______________ L



c.  
3.04 m 
= 
__________​​_____ dm

d. 
 0.0023 kg
 = 
_______________ mg


e.  
98,765 mg
 = 
_______________ Dg

Section 4
Convert these units.

a.  
14.4 m
=
 __________ cm

  

b.  
564 cg
= 
__________ g

 
c. 
 58dg

= 
__________ mg

  
d. 
 800L

= 
__________ kL

  

e. 
 0.0687 km
= 
__________ mm

 

Section 5
Convert these units.

a.
51.0 hg
= 
__________ g

 

 
b.
210 cL
= 
__________ dL

 

 
c. 
4510 L
= 
__________ mL

  

d.
45700 cg
= 
__________ kg

 

e.
24.6 mL
= 
__________ L

 


Section 6
Convert these units.

a.
82.4 mm
= 
__________ m

b.  
2101 mm  
= 
________________m


c.  
0.37 m  
= 
________________cm

d. 
 327 mL 
= 
________________ HL

e. 
 40.04 DL 
= 
________________ L
Measurement Drawing
Directions:  In the following exercise you will be drawing pictures by drawing lines.  You must follow the directions exactly or else you will not be able to get the picture.  It would be wise to use a pencil in case you make a mistake.

1. Place your ruler on line AB.  Measure 5.1 cm across from point A.  Make a dot to this mark.  Call it point E.

2. Place your ruler on line BD.  Measure 127 mm from point B.  Make a dot at this point.  Call it point F.

3. On line BD, measure down 178 mm from point B.  Make a dot to mark this point.  Call it point G.

4. On line BD, measure down 19.3 cm from point B.  Make this point H.

5. Point I is on line AC, 0.201 m from point A.

6. Point J is on line AC, 166 mm from point A.

7. Point K is on line AC, 11.5 cm from point A.

8. Draw a line to connect point J with point G.

9. Draw a line to connect point I with point H.

10. Draw a line to connect point E with point F.

11. Draw a line to connect point E with point K.

12. Point L is on Line JG, 76 mm from point J.

13. Connect point E with point L.

14. Point M is on line EL, 14 cm from point E.

15. Connect point M with point F.

16. Point N is on line EL, 15.3 cm from point E.

17. Connect point K with point N.

18. Point O is on line IH, 38 mm from point I.  Connect points O and J.

19. Point P is on line IH, 12.3 cm from point I.  Connect points P and G.

20. What did you draw?
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Game Rules:
(1) 1F you find it, you slve it/ Teams are not allowed to hide a card again if they don't
like the problem on that card. Teams are not allowed to peck at the problem before
choosing to take a card.

(2) Your team can only work on one card at a time! Teams must finish a card and get
the correct answer before looking for another card.

(3) Teams must stay together! Teams cannot have one team member solving the problem
while the others are looking for cards.  All team members must be together when
checking answers.

Directions:
Find a card and solve the problem! Write the answer in a box below and have your
teacher check it If the answer is correct, your team may start looking for another card.
If not, keep trying until you get it right!
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Measuring Volume Lab
Measuring Volume Lab

Background Information

Volume is the amount of space an object takes up. When working in the laboratory, it is frequently necessary to measure the volume of a substance. The method used to determine volume depends on the nature of the substance being measured. You will use different procedures for measuring volume. 

In this investigation you will learn how to accurately measure the volume of a liquid and the volume of both a regular solid and an irregular solid.

Problem

How can you accurately measure:


The volume of a liquid?


The volume of a regular solid?


The volume of an irregular solid?

What units are used for volume in the SI system?

Equipment

Graduated cylinder


Marble


Block

Beaker
Ruler




Overflow can


Rock
Procedure
Part A. Measuring the Volume of a Liquid

1. Compare the accuracy of a beaker to the accuracy of a graduated cylinder by filling the beaker to the 50 mL mark with water and pouring the water into the graduated cylinder. 

2. Read your volume of water to the tenths place. Record in Data Table 1.
Part B. Measuring the Volume of a Regular Solid

1. Obtain a block and record its number in Data Table 2.
2. Using the ruler, measure the length, width and height of a block in centimeters. Keep this block for part C.

3. Record the dimensions and calculate the volume in Data Table 2. Remember to indicate the units. 

Part C. Using Water Displacement to Measure the Volume of an Irregular Solid

1. To find the volume of a small irregular shaped object, such as a marble, fill the graduated cylinder to the 50 mL mark. Take and record an exact reading (to the tenths place). Tilt the cylinder and slide the marble down the side of the cylinder. Record the new volume. To find the volume of the marble, subtract the original volume from the new volume. Record this value in Data Table 3. 

2. Since the rock is too large to fit into the graduated cylinder, an over flow can can be used to measure its volume. Fill the overfill can higher than the spout and allow the excess water to run into the sink. Carefully drop the rock into the overflow can and collect the water that flows out in the graduated cylinder. This is the volume of the rock. Record it in Data Table 4. 

3. Repeat step 2 above with the same object you used in Part B. Record the volume in Data Table 4. 
 Data Table 1








	Volume of water (mL)

	


Data Table 2 
	Block Number
	

	Length (cm)
	

	Width (cm)
	

	Height (cm)
	

	Volume  LxWxH  (cm3)
	


Data Table 3

	Volume of water before 
	

	Volume of water after
	

	Volume of marble (subtract the above)
	


Data Table 4

	Object
	Volume (mL)

	Rock
	

	Block
	


Questions 

Answer the following questions in complete sentences.
1. Which is more accurate for measuring liquid volume, a beaker or graduated cylinder? Why?

2. How does the volume of the block as measured in part B compare with the volume measured in part C, step 3?

3. How do cm3 and mL compare?

4. When is cm3 the preferred unit to use for volume? When is mL the preferred unit for volume?

5. How could you find the volume of an inflated balloon?

6. Describe 2 variables that might affect the accuracy of your measurement of volume using a ruler.
7. Describe 2 variables that might affect the accuracy of your measurement of volume when using the water displacement method.
8. Write a plan to measure the volume of yourself.
Rally Coach Measuring and Converting

	Picture (Teachers Initials when Correct)
	Measurement
	Unit
	Converted to:

	

	 
	mL
	L

	

	 
	mL
	cL

	

	 
	mL
	dL

	

	 
	cm
	m

	
	 
	cm
	km

	
	 
	cm
	dm


 
B





A





C





D
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