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1 SIGNIFICANT FIGURES AND SCIENTIFIC NOTATION This chapter looks at significant figures and their importance in scientific disciplines. In Physics, Chemistry and Mathematics, one can only be as precise as the measurements they use in their calculations. Precision is generally limited by equipment. Being more precise than your least precise recordings can result in incorrect answers. There are several rules that govern how many significant figures you can state your final answer to and what figures are significant. These rules are listed below with an example of each given. 1. If a number is not a zero, it is always significant 2. If at the end of an answer, after the decimal place, there is a zero, this is a significant figure 3. Zeroes between other non-zero digits are always significant 4. Zeroes that help position the non-zero digits in the right spot are not significant – generally scientific notation is ideal to provide answers under these circumstances 5. For multiplication and division, you round your answers to the same number of significant figures as the least precise measurement you used in calculating 6. For addition and subtraction, your final answer must be given to the same number of decimal places as the value with the smallest number of decimal places Mastering these six rules will help you provide accurate answers to correct precision. EXAMPLES EXAMPLE 1 How many significant figures are in the number 67812.3628? Using Rule 1, there are 9 significant figures. EXAMPLE 2 How many significant figures are in the number 0.3450070? Using Rule 2 and 3, there are 7 significant figures (the zero before the decimal place is a placeholder and hence is not significant), however the zeroes between 5 and 7 are significant, as is the final zero. EXAMPLE 3 How many significant figures are in the number 0.00076? Using Rule 4, there are two significant figures as all the other zeroes are simply holding the 7 and 6 in the correct place. One could also write this using scientific notation to be 7.6x10-4, however there will be more on scientific notation later in this chapter. EXAMPLE 4 Find the product of 35.8 and 90.23 to the correct number of significant figures Product means to multiply the two numbers. Using Rule 5, we must identify the recording with the least number of significant figures. In this case, it is 35.8, which is to the precision of 3sf (significant figures). It is best to do the calculation in full, and then fix to avoid any possible rounding errors. 35.8 x 90.23 = 3230.234 .: 35.8x90.23 = 3230 (to 3sf, note that the last zero is not significant, hence this answer is better written in scientific notation, as shown later in this chapter) David McAfee, Australian Science and Mathematics School, 2013
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EXAMPLES (CONTINUED) EXAMPLE 5 Find the sum of 67.82, 89.921 and 54.234 to the correct number of significant figures Sum means to add the three numbers together. Using rule 6, we must identify the number with the least number of decimal places, in this case, 2. It is best to do the calculation in full, and then fix to avoid any possible rounding errors. 67.82 + 89.921 + 54.234 = 211.975 .: 67.82 + 89.921 + 54.234 = 211.98 (to 2dp)



EXERCISE 1.1 Use of graphics calculator technology is appropriate for these questions 1. How many significant figures are the following numbers written to? a) 23 f) 0.1921 b) 346 g) 1300.0 c) 367.0 h) 1307 d) 0.005 i) 9019.24 e) 0.9180 j) 876.42



k) l) m) n) o)



2. Which has a greater number of significant figures? a) 67.004 or c) 8.0560 or 0.0006574 3.42761 b) 0.009 or 0.90 d) 0.0012 or 0.467



e) 90.09 or 125.00 f) 908.2 or 0.09



9009 0.0000007609 23.000005 12.4309 12.000



3. Explain how many significant figures the following measurements are to or whether there are multiple possible answers a) 300 c) 130000 e) 560 b) 450 d) 1340 4. Why may rounding results in calculations result in an incorrect final answer? 5. Calculate the product of these values to the correct number of significant figures a) 450.6 and e) 89.8128 and i) 0.00009 and 906.5 912.44 0.0405 b) 340.23 and 9 f) 12 and 13.6 j) 0.010 and c) 127.8 and g) 0.0009 and 0.001 126.892 12.090 k) 12 and 439.1 d) 45.67 and h) 0.000710 and 13.4 12.9 6. Calculate the sum of these values to the correct number of significant figures a) 436.2 and d) 123.813 and g) 0.00110 and 234.5 45.90 2.019 b) 341.57 and 5 e) 45.89 and h) 0.0008 and c) 129.7 and 917.67 0.0324 148.981 and f) 69.39 and i) 67 and 13.4 64.19 0.000260 j) 54.09 and 0.00192 and 1 7. Give an answer for the sum of 56.19 & 89.748 to the correct no. of significant figures 8. Give an answer for 78.324 divided by 78.10 to the correct number of decimal places David McAfee, Australian Science and Mathematics School, 2013
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Scientific Notation is a way that scientists handle really big and really small numbers. It involves writing a number between 1 and 9.9999…. written to a power of ten. This can also be a great way to write numbers to a certain level of precision and significant figures. In order to write in scientific notation, there must be one figure before the decimal point and the appropriate number of significant figures. This is then written to a power of ten. If the number is smaller than 1 then the power of ten is negative. If the number is greater than 1, then it is either raised to 100 (1) or a positive power of ten. The following examples show how to write four numbers in scientific notation form. EXAMPLES EXAMPLE 1 Write the number 42 in scientific notation 4.2 x 101 EXAMPLE 2 Write 219.75 in scientific notation to the precision of two significant figures 2.2 x 102 EXAMPLE 3 Write 0.00076 with appropriate scientific notation 7.6 x 10-4 EXAMPLE 4 Write 0.00432 to the precision of two significant figures 4.3 x 10-3



EXERCISE 1.2 1. Write the following numbers in scientific notation a) 421 e) 436.2 b) 397 f) 0.0012 c) 1097 g) 0.01780 d) 540.234 h) 31 * 1000



i) (31+89+90)*21 +8 j) 3.1415



2. Write the following to a precision of two significant figures in scientific notation form a) 0.00091721 d) 0.73224 g) 2178913.3180 b) 140214 e) 0.0001 9 c) 0.001240 f) 21.742 h) 6.319 3. The speed of light, generally denoted by “c” in physics, is 300 million ms-1. Write this in scientific notation form. 4. Derive the difference between the mass of a proton (1.672621777x10-27 kg) and the mass of an electron (9.10938291×10-31kg) and give your answer to three significant figures in scientific notation. 5. Use scientific notation to give an answer to the sum of 0.00123 and 0.323. Give your answer to an appropriate number of significant figures. 6. Use scientific notation to give an answer to the product of 1389.813 and 0.0006. Give your answer to an appropriate number of significant figures. David McAfee, Australian Science and Mathematics School, 2013
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