Making Measurements and Working with Significant Figures
    Name___________________________

I. Read the following thermometers and record the temperature.  Remember, your precision will determine the number of significant figures for the measurement.
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II. Read the following graduated cylinders and record the volume of the liquid that they contain.  Remember, your precision will determine the number of significant figures for the measurement. [image: image2.png]




III. Pipets and burets are not read like graduated cylinders.  Pipets and Burets have scales that increase from top to bottom because they indicate the amount of liquid that was delivered to a container.  Read the following burets and record the volume that is found in the buret after some liquid was delivered to a solution.  Remember, your precision will determine the number of significant figures for the measurement.
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IV. Solve the following problems. (Be careful with the significant figures.)  SHOW ALL OF YOUR WORK!!!

1. a. A student determines that the mass of a metal is 54.001 g when using an analytical balance.  By water displacement, the student then determines the volume of the metal.  The initial volume of just the water in the graduated cylinder is 24.3 mL.  The final volume of the water and the metal is 27.1 mL.  What is the density of the metal?

b. This metal could be _________________.

2. a. Jack measures the length of a block as 12.35 cm.  The width is 2.25 cm and the height is 6.75 cm.  What is the volume of the block?  ______________________________

b. The mass of the block is 175.00 g.  What is the density?_________________________

3. a. Ana must prepare a sample of water that is larger than any of the lab apparatus that can accurately measure water.  Thus she must combine volumes.  From a 100 mL graduated cylinder she measures 99.5 mL and 98.0 mL  of water.  From a 10 mL graduated cylinder she measures 9.35 mL of water.  What is the total volume of water that Ana prepared? _____________________

4.  In order to find the energy that was absorbed by a sample of water that was heated as a reaction took place in the water, a young scientist found the following pieces of data.  The mass of the water was 50.00 g.  The initial temperature of the water (prior to the reaction) was 21.4 oC.  The final temperature of the water (after the reaction) was 28.9 oC.    The specific heat capacity (cp) of water is a constant.  It is 4.184 J/goC. Use the formula below to find the amount of energy in J or Joules that was absorbed by the water.


Energy absorbed =  mass of the water    x    
(The  overall change in temperature)          x          cp     








which is final temp. – initial temp.

Answers:  

          +/- values give you a range above and below the true value in which you should the correct answer.  

 Temperatures:  a) 25.0oC   b) 38.5oC    c) 3.9oC   d) 107.4oC   e) 36.00oC    f) 38.50oC  g) 39.30oC   h) 41.10oC


   With answers a-d having a range of uncertainty of +/- 0.1oC and 



   With answers e-h having a range of uncertainty of +/- 0.05oC

  Graduated Cylinders:  a) 88.5 mL +/- 0.2 mL          b) 5.7 mL +/- 0.1 mL   

  c) 13.2mL +/- 0.2 mL   
d) 44.2 mL +/- 0.2 mL

  Burets:  a) 39.5 mL +/- 0.05 mL
   b) 5.6 mL +/- 0.05 mL       c) 43.5 mL +/- 0.05 mL

  Problems:  1.   a) 19 g/mL   with 2 sig figs because the subtraction of the volume left a 2 digit number specific  

                              to the tenths place.  Then with division rule, 5 sig. figs divided 2 sig. figs results in 2 sig. figs.

 

  b) gold or tungsten

2. a) 188 cm3  because 4 sig. figs times 3 sig. figs x 3 sig. figs results in 3 sig. figs.

b) 0.931 g/cm3  because 3 sig. figs divided by 5 sig. figs results in 3 sig. figs.

3. 206.8 mL because addition rule using the least precise instrument which means the tenths column.  Add all values up and round to the tenths column or least precise column. The number of digits to the left of the tenths column all certain digits.  The tenths column reflects the uncertainty of the measurement.

4.   1600 J   because when you take Tfinal – Tinitial the temperature change has 2 sig. figs (7.5oC).  Then 4 sig. figs from mass x 2 sig. figs from temperature x 4 sig. figs from specific heat capacity results in 2 sig. figs by the multiplication rule.  1569 J appears on your calculator but if you are only allowed 2 sig. figs with this answer you keep the 15 and round with the 6 to send the answer up to 1600 J.  Notice there is no decimal point with the answer.
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