Measurement in Science Reference Packet
The metric system (SI) is the INTERNATIONAL system of measurement.  Base units are used to describe the measurement that is being made (ex. volume, length, and mass).  Prefixes are then attached before these base units to change the number by multiple of 10.  Multiplying or dividing by 10 is easily done by simply moving the decimal point.
	Base unit
	Measurement
	Abbreviation
	
	Prefix
	Symbol
	How many of the base?

	Distance
	meter
	m
	
	Kilo
	k
	1,000

	Volume
	liter
	l or L
	
	Hecto
	h
	100

	Mass
	gram
	g
	
	Deca
	dk
	10

	Temp.
	degrees Celcius
	◦C
	
	BASE UNIT

(NO prefix)
	1

	BASE UNIT MEANS EVERTHING IS BUILT OFF OF IT: (ex. – m (THE BASE) CAN BECOME km, hm, dkm…
	
	Deci
	d
	1/10 or 0.1

	
	
	Centi
	c
	1/100 or 0.01

	
	
	Milli
	m
	1/1000 or 0.001


CONVERSIONS: to change from 1 form of a measurement to another, follow these 

steps:
1. What is the expression?

Kids Have Dreamed Big Dreams Converting Metrics
2. Write out each of the first letters from the above expression.  Add your special K.

k
h
dk
-
d
c
m
3. Add the base unit of your problem after each prefix.

This is either “m”, “g”, or “L”
4. Place an 'x' below what you HAVE.

This would be the label that has the number “attached” to it.
5. Hop one space at a time until you are at what you WANT.


Each hop changes the value by a multiple of 10
6. Rewrite the number, with a decimal (add zeroes if needed).  

7. Move the decimal point on your original number as many places and in the same direction.
Example: How many cm is equal to 12.3m?
WHEN MEASURING LENGTH
1. Use the METRIC side of the ruler.
2. Do NOT always start at ZERO.
3. Each mm (little line) is the same as 0.1 cm
4. ALWAYS use a LABEL.
TRICK QUESTION: How BIG is the following box?
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RULES FOR USING A FORMULA:

STEP 1: Write the formula. 

STEP 2: Substitute the values in with LABELS.
STEP 3: Solve with LABELS.
PERIMETER: distance AROUND an object
The steps

1.) P = side + side + side… (a+b+c or s+s+s or l+w+h)

2.) P = number with label + number with label + number with label
3.) P = answer with label

AREA: measurement of a FLAT surface
To calculate the area for a regular quadrilateral (ex. rectangle or square)

The steps

1.) A = length (base) times width (height)

2.) A = number with label * number with label
3.) A = answer with label2
Warning, MAKE and RECORD your values according to the directions.  Ex. 0,1cm is a measurement to the nearest tenth of a cm whereas 1 mm is a measurement to the nearest whole mm. You may need to round your answer for step 3.
Rounding tips:

1. underline the place value that you are calculating for.

2. Circle the value to its right (next smallest)

3. 5 and higher = rounds up, 4 and lower = stay the same
VOLUME: measurement of space inside a three dimensional object

Solid, regular, object volume: 
The steps

1.) V = one dimension times a different dimension times the third dimension

2.) V = number with label * number with label * number with label

3.) V = answer with label3
Liquid volume: Cannot multiple sides; use a graduated cylinder 
RULES:

1. measure on a flat surfacee
2. measure at eye level
3. read the BOTTOM of the MENISCUS (the curve formed by water adhering (sticking) to the sides of the graduated cylinder)
FINDING THE VALUE OF EACH GRADUATION

Each graduated cylinder has little lines between the labeled numbers (graduations).  Before you read each line, you need to know what they are worth
1. What is the a difference between each labeled line (what is it “jumping” by?)
Divide by:

2. How many graduations do you need to count in order to hop from one labeled line to the next
*Graduated cylinders are named by the maximum amount of liquid it can measure.
LIQUID DISPLACEMENT

To find the volume of an irregular object (sides are not flat) use the fluid/liquid/water displacement method.

Step 1 – Fill a graduated cylinder with enough liquid to cover the object.  When choosing your graduated cylinder, select the smallest one that you can use (the graduations are worth a more precise value)
Step 2 – Record your starting value (in mL) 
Step 3 – GENTLY insert the object.  Tipping the cylinder to the side may help.

Step 4 – Record your ending volume (in mL)
Step 5 – Subtract the two values to see how much liquid was displaced.  Each mL of liquid was displaced by a cm3 of the solid object.
MASS: amount of matter (stuff) in an object
Measured with a triple beam balance.  Labeled in grams.
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TRIPLE BEAM BALANCE 

Rules for using a triple beam balance:

1. Carry with both hands.
2. Return all riders back to ZERO before removing the object.
3. Do not put chemicals/liquids directly on the pan.
4. Calibrate before each measurement.
Just like a bath room scale, you want your triple beam balance to show a mass of zero BEFORE you place anything on it; this is called calibrating.  When all of the riders are at zero and the zero pointer do not point to the zero on the zero scale, turn the zero knob to calibrate it.  

To find the MASS OF A LIQUID/CHEMICAL
Mass of container and the liquid/chemical

 -    Mass of empty container (tare)

Mass of just liquid/chemical
WEIGHT: a measure of gravity pulling on the mass of an object
Measured with a spring scale with a label of Newtons (N)
WEIGHT IS NOT THE SAME AS MASS!!!!!

TEMPERATURE: a measurement of heat energy
Measured with a thermometer with a label of (C
	SOME IMPORTANT TEMPERATURES

	
	(C (use)
	(F (do NOT use!)

	Water freezes


	0
	32

	Water boils


	100
	212

	Body temperature


	37
	98.6
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