Laboratory A: Tools for Scientific Inquiry

Name: __________________________
Group: _______

Date:______________
A.1 Scientific Notation

Write the following numbers in decimals:

2.3 x 10-3 = _________________
6.43 x 10-6 = _________________
4.64 x 102 = _________________

1.66 x 104 = _________________
8.9 x 10-7 = _________________
4.3 x 106 = _________________

1.0 x 105 = _________________
7.2 x 10-5 = _________________

Write the following numbers in scientific notation:

0.0032 = ___________________
23,000 = ___________________
1,000,000 = __________________

0.45 = ___________________   0.0000061 = ___________________
        0.01 = ___________________

71,000,000,000 = ___________________


        0.000000009 = ___________________

Multiply the following numbers:

(3 x 103)( 6 x 102) = _________________

(7 x 10-2)( 9 x 104) = _________________


(1.2 x 10-6)( 3.0 x 10-2) = _________________
(1.0 x 10-8)( 4.67 x 109) = _________________

Divide the following numbers:

(1.2 x 10-4)/( 3 x 10-3) = _________________
(4.8 x 105)/( 3 x 10-7) = _________________

(2.6 x 102)( 2 x 107) = _________________

(2.1 x 10-6)/( 1 x 102) = _________________

A.2 Making Measurements

A. Measuring Length
Conversions:

1500 m = _______________km
350 nm = _______________m
1.2 cm = _______________mm


10 km = _______________m
100 cm = _______________m
175 mm = _______________cm

600 nm = _______________m
175mm = _______________m

Relative Size (in meters)

Plasma membrane thickness: 7 x 10-9  to 10 x 10-9 m = ​​​​​______________________________ nm

Length of E. coli bacteria: 1 x 10-6 m = ​​​​​______________________________ m

Diameter of animal cell: 1 x 10-5  to 3 x 10-5 m = ​​​​​______________________________ m

Diameter of human egg: 1 x 10-4 m = ​​​​​______________________________ m

Diameter of frog egg: 1 x 10-3 m = ​​​​​______________________________ m

Diameter of human eyeball: 2.5 x 10-2 m = ​​​​​______________________________ cm

Length of human esophagus: 2.4 x 10-1 m = ​​​​​______________________________ cm

Height of average human female: 1.6 m = _______________________________ cm

Length of human small intestine: 6.0 m = _______________________________ cm

Measurement:

Indicate length of object you measured in centimeters: _____________________________________

B. Measuring Mass
Conversions:

60 mg = _______________ g
2 g = _______________ ng
240 g = _______________ kg

0.4 kg = _______________ g
1.7 mg = _______________ g
3 ng = _______________ g

Mass measurements of objects:


Object




Mass
1. _________________________
_________________________________

2. _________________________
_________________________________

3. _________________________
_________________________________

4. _________________________
_________________________________

C. Measuring Volume
Conversions:

4 mL = _______________ L
10 L = _______________ mL
300 mL = _______________ L

37 mL = _______________ L
0.2 L = _______________ mL
750 l = _______________ mL

Question:  What is the difference between a delivery pipet and a blowout pipet?

Measurement:  Measure the total volume of liquid in the graduated cylinder (page 2-11):___________ mL

D. Measuring Temperature
Conversions:

145oF = _______________ oC
16oF = _______________ oC
68oF = _______________ oC

28oC = _______________ oF
72oC = _______________ oF
6oC = _______________ oF

Measurement:  What is the temperature of the biology laboratory?: _______________________ oC

A.3 Data Presentation

C. Graphing Practice

1. Compare monthly temperatures in Fairbanks with those in San Salvador.

-Can data for both cities be plotted on same graph? ____________________________

-What will go on the x-axis? ____________________________________________________

-How should the x-axis be labeled? ______________________________________________

-What should go on the y-axis? __________________________________________________

-How should the y-axis be labeled? ______________________________________________

-What type of graph should be used? _____________________________________________

2. Compare the average September temperature for Fairbanks, San Francisco, San Salvador, and Indianapolis.

-Can data for all four cities be plotted on same graph? ____________________________

-What will go on the x-axis? ____________________________________________________

-How should the x-axis be labeled? ______________________________________________

-What should go on the y-axis? __________________________________________________

-What is the range of values on the y-axis? _________________________________________

-How should the y-axis be labeled? ______________________________________________

-What type of graph should be used? _____________________________________________

3. Graph the temperature and precipitation data for San Francisco.

-Can both sets of data be plotted on same graph? ____________________________

-What will go on the x-axis? ____________________________________________________

-How should the x-axis be labeled? ______________________________________________

-What should go on the y-axis? __________________________________________________

-What is the range of values on the temperature axis? ________________________________

-How should this axis be labeled? ______________________________________________

-What is the range of values on the precipitation axis? ________________________________

-How should this axis be labeled? ______________________________________________

-What type of graph should be used? _____________________________________________

A.4 Interpreting Information on a Graph

Figure A.10

Describe what the graph shows:

What was the world population in 1900? _________________________________________

Predict the world population in 2000: ____________________________________________

Figure A.11

Describe what the graph shows:

At what temperature is reaction rate the highest? ___________________________________

Figure A.14

Describe what the graph shows:

On what day does Paramecium aurelia reach its maximum population density? _____________

Does Paramecium caudata do better when it is grown alone or when grown in a mixture with Paramecium aurelia?

