Significant figures (L 3 s sall 28 Y1 5l) 4 inall 28 Y

Question: What is the difference between 50 Riyal, 50. Riyal
and 50.0 Riyal ?
? JY 50.0 5 Jw 50. , J 50 o GAN s L

Answer: Mathematically they are the same, but they have
different number of significant figures (or digits).
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The higher the measurement precision, the larger the

number of significant figures in the measurement result.
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Rules for counting significant figures
&g ginall Sl Y1 aE 2o B

Rulel (1 3xclll):
All non-zero digits are significant.
Asina pfiai 4y jhuall e a8 Y S
553 52 Ashia ne de 5,85l GG 4y 253 km 2ol Example 1
The number 253 km has three non-zero significant digits

657 58 58 58 57 59 Ashsia uthe 5ialil64988876g2ll  Example 2
The number 9.88876 g has six non-zero significant digits

2525251 Ashijha e desiaE ) 4 4122.2 sl Example 3
The number 122.2 has four non-zero significant digits

11111111 B de 5 A )Y xe oas :Exercise
Determine the number of significant figures in 1111.1111 (Rl



Rules for counting significant figures
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Leading zeros Trailing zeros
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Rules for counting significant figures

i sinall A8 V) 2@ ac) g8

Rule2 (2 3x=lll):
Zeros between non-zero digits are significant.
Ay gina yriad (4 simall o) 4dall e B Y1 G0 &8N Y

Jgin Jldal G5 A e e ke 4 e 53211 7 42 307.5001 km 222l Example 1
The number 307.5001 km has seven significant digits: four non-zero
digits and 3 in-between zeros

Agin Jldal a3 i e Leie (S e 53,851 6 42 900007 22+l Example 2
The number 900007 has six significant digits: two non-zero digits
and four in-between zeros

2000.5607008 4 4.c sill a8 H¥) d2e daa :Exercise
Determine the number of significant figures in 2000.5607008 Ol



Rules for counting significant figures
&g ginall Sl Y1 aE 2o B

Rule3 (3 3x=lll):
Leading zeros are not significant
e g Cannd Aadiidl JlaaY)
Ao pe 7 i)l Sl dediall Jlaa¥l (g e e 3l oo 5i 6843 0.007 cm 232l) Example 1
The number 0.007 cm has one non-zero significant digit. The leading zeros

are not significant.

QL5 (6,7,1,1 2s) dba e Lie day )l e 5306 )1 6 42 0.600711 231l Example 2
Ssina e B Al Sl aaiid) iall Ay lical Lgie
The number 0.600711 has six significant digits: four non-zero digits
and two in-between zeros. The leading zero is not significant.

00000033.004400077 & 4xc sl 5l )Y 23e 2aa :Exercise
Determine the number of significant figures in 00000033.004400077 Ol



Rules for counting significant figures
&g ginall Sl Y1 aE 2o B

Ruled (4 sxc\dll):
Trailing zeros in a humber without decimal point is not significant.
A pdie dhsl 5o dde | 8 33 ga g CilS 1Y) dpe g it B AL laaY)

e 9 a1 ey 3 AL leal BN (5 jiia e 2al5 o g8 ad 5 42 9000 cm 222l Example 1
Ay pdie dhsi 4y al 9000 222l Y de
The number 9000 cm has one non-zero significant digit. The trailing zeros
are not significant because 9000 has no decimal point.

23adl ¥ e i e 5 a8l e ol AL () sall de 5 W6 ) SO 45 30500 kg 222
Ay e dbsi 4l 30500 kg
The number 30500 kg has three significant digits. The trailing zeros are
not significant because 30500kg has no decimal point.

Example 2

001100 2 4xc sl 58 )Y} 2ae 20 :Exercise
Determine the number of significant figures in 001100 O D



Rules for counting significant figures
&g ginall Sl Y1 aE 2o B

Rule5 (5 3aclall):
Trailing zeros in a hnumber with a decimal point is significant.
A phe dbsi 4y dde | 8 B3 ga e CilS 1Y Ao i et 3 AL jlaal]

9 JI Gaas 3 AL jlial EDEN A3l 9 (b duc 51 ald 5 &5l 419000, cm 2321l Example 1
Ay pdie 4k 49 9000, cm 22all OY el
The number 9000. cm has four.significant digits..The trailing zeros are
significant because 9000. cm has got a decimal point.

. A | “ o - e E le 2
3 ) O 53k il g Y BV 5,53 b duesi 261 6 41 0,0530000 g a0

Ay ydie 4k 49 0,0530000 cm 2=l oY elly g
The number 0.05300 g has six significant:digits=The:trailing zeros are
significant because 0.05300 g has got a decimal point.

0.001001003000 & 4xc 5l al8 )¥) 2ac 2as :Exercise
Determine the number of significant figures in 0.001001003000 Ol



Example:

The number of significant figures in (23.20) is:
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2. The number of significant figures in (0.062) is:
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The number of decimal places (4l J35al)) in (0.062) is:
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Trailing zeros: special case 3 Atid Jliadl dald Al

* A whole number (without decimal point) preceded by the word about (approximately,
etc... ) = don’t count zeros

s i Y sl o e i Ly i Al (§gama (Apde bl g8 () Jaldl) auali e

About 80 cm —— Implying 10 cm uncertaint/y\/v
T x

About 1300 km ——_ Implying +£100 km uncert@
T7T x x

* A whole number (without decimal point) preceded by the word precisely (accurately, etc ...) =
Count zeros

5iaa yiing B e g budally ol A8y Jia AU dalSy (§ gamna (s AbalS & (a) Jalsl) saal)

precisely 80 cm ——_Implying+1 cm uncertainty >
T4
- ‘_// . .
precisely 1300 km Implying £1 km uncertainty >
TH1 1




Significant figure:

mathematical operations 4xbuall Cilazll

Carry out intermediate calculations without rounding. Only round
the final answer (outcome) according to the following rules:

L

Final result presented with significant figures similar to that for the number

with least significant figure used in the operation.
Aadinsal) e gill o8 NI e 232 JBY A slse e g3 L85 Aanil ol Fglee dagi (S

)
11.3cmx2.0cm=22.6cm? Roupd s 23cm?
T o2 ™

SUGGESTION: Use the significant figures rule, but consider the % uncertainty
too, and add an extra digit if it gives a more realistic estimate of uncertainty. See page 6 in your book for more details
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Significant figure: mathematical
operationsdulual Cillazll

Carry out intermediate calculations without rounding. Only round
the final answer (outcome) according to the following rules:

2. Addition and SUBtFAEtioR
T e ke

Final result presented with decimal places similar to that for the

number with least decimal places used in the operation.
Aol 8 Al Ay pliall

Round

g

L 4

9.3OOcm+O.(T)%cm=9.3locm > 9.§%cm



Significant figure: mathematical
operations4ulual Cillazll

Glossary <lalhiadll (paxy Jlaa:
Multiplication: «_ra 4dae

Product: < _pall il 5l Juala
Division: 4awall 4alac

Quotient: dawdll il 5l Juala
Subtraction: ¢ k!l 4dee
Subtraction=Difference: 3_4l
Summation or addition: aeall Aalac

Jshll (@ i dolac sda yiiatiug ,Su,a (rectangle) Jalatieal) (area) dalie Gl e lil 13) 1 la
Aabiall 2agi UK O pall dolee 320 andin) N (Width) g=2lls (Length)

iolee o34 iiaiud Sl (rectangle) Jebiedl (circumference or perimeter) tame il e Cilili 13 1
Janall it ) sl e 5206 a0t Y el sl s






Check your understanding

i)\m.n R 4 2 JLD

20. The area of a (10.0 cm 6.5 cm) rectangle is
cm'reETI? given as:

F@ 65 cm™v’

B [65.0 cm®

C 165.00 cm®
D |65.000 cm”

23. Taking accuracy into account, the difference D = A —
B between two numbers, A = 3.6 and B = 0.57, 1s

correctly written as: mT, 1 Mos -
AR o0
B 340
03
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