(524

eb_ul) o Ll
Alkobahy for Physics

A Physics Toolkit — Sec 1.2
[ State r_hj;muem. j

[Gather inf—Drmation_j
Modify the ‘

hypothesis.

Form a hypothesis.

* Repeat
several

times.
[ Test the hprrhE'SlS

Ana IJ ze data.

| v conclusions.

Hypothesis is Hypothesis is
not supported. supported.

)

Grade: 10 Gen.
2023-2024 Trimester 1

Name:

Class:




Grade 10 Gen. sljdl) ale ) Jaa A PHYSICS TOOLKIT

[ 1.2 Mathematics and Physics 1

% Mathematics is the language of science.
okl 4 g lusl )l <
% In physics, equations are important tools for modeling observations and for
making predictions.
lauily olbaMall d30i dago wlgsl W¥sleall uizi el sl 0§
% The units give meaning to the numbers. It is helpful to use units that
everyone understands.

o)l Lpogiys oill whas gll alssil sutall og a8, wigo s wlssgll

« Sl Units / The Systéme International d’Unités, (Metric System)
» The advantage to using Sl Units is the ease of switching between units is another

feature of the metric system
(Sl Alaidl) wlss gl wsll Alsill S1/ Glasge
S yiall albail) S 531 6500 w09 Wiss gl o Disuill Wgguw 9@ Sl wlss g alssiwl § 5u0°

[ |

[
Base Derived
: Units
units I e

units that created by combining the

o

It is defined in term of direct base units in various ways
measurements You can’t measure it directly
Oy [ Uit ] ot | [
| Derived quantity | Formula [mathematical relationship with other Derived unit
Length meter M ki
Mass kimgram kg Larea | area = length xwidth Lo
| volume | volume = length x width x height I
Tempgrature kelvin K | density | density = mass/volume I
| speed | speed = distancetime taken I
Time second S | velocity | velocity = displacement/time taken I
| momentum | momentum = mass x velocity I
Amount of Substance mole mol | acceleration | acceleration = change in velocity/time I
| force | force = mass x acceleration I
Luminous II'IIEIISII}’ candela od | pressure | pressure=forcefarea I
| weight | weight = mass x pravitational acceleration I
Electic Current | ampere A ot ok foce xplcement |
| power | power = workftime I
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Prefixes are used To convert between Sl units, multiply or divide by the appropriate
power of 10

i)l wle douill ol sl Gusb o5 ¢ (Sholsmsll wlaall allaill wlss g o dissill lslll msid

10 25,)) duuliall
Prefixes Used with SI Units
Prefix Symbol Multiplier Scientific Example
MNotation
femto- f 0.000000000000001 107" | femtosecond (fs)
pico- p 0.000000000001 10712 picometer (pm)
nano- n 0.000000001 1079 nanometer (nm)
micro- I 0.000001 1078 microgram (ug)
milli- m 0.001 1073 milliamps (MA)
centi- C 0.01 1072 centimeter (cm)
deci- d 0.1 1077 deciliter (dL)
kilo- k 1000 10° kilometer (km)
mega- M 1,000,000 106 megagram (Mg)
giga- G 1,000,000,000 100 gigameter (Gm)
tera- T 1,000,000,000,000 10'2 terahertz (THz)

e Dimensional analysis / method of treating the units as algebraic
quantities that can be cancelled
W gl Sy 4 s cibaS Lgdl e cilaa gl Adalas 43y jha / sla) Juladie
e We use dimensional analysis in /
/Lg S Sl LRCSORL

e 1- Checking if the equation using for solving problems
wright or wrong ( the wright equation will have the
same dimensions on its left and right sides )

L oS danaual) Adalaall) Uad g pria cDISEA] Jad Adalaal) aladia (e aslil) -1

(Ol g sl Cilad) o sla) (i
e 2- converting between Si units using conversion factor
gl Jolo plusiunls Si Old>g (o Jogeidl- 2
e Conversion factor /is a multiplier equal to 1
1 (g ob islaaa gb [ Jy5ail) Jalso

For example
e 1kg = 1000g
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1- Checking if the equation
dolxadl (po 38l -1

example: Calculate the distance a car travels when it is moving at a
velocity of 20 meters per second for 10 seconds.

Use the formula distance = velocity x time

2
Use dimensional analysis meters = meters X se;zﬂ\ds
second

Treat the units as if they were algebraic quantities.
?

meters = meters X seconds
second

Seconds in the numerator cancel seconds in the denominator.

The formula is therefore dimensionally correct. meters = meters

e 2- converting between Si units using conversion factor

Jreadl) Jalea aladiuly Si claa g G Jagadl) 22

For example, to convert 1.34 kg of iron ore to grams, do as
shown below

1000 g

e

134k X = 1340 g
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% A number in the form a x 10n is written in scientific notation where
1 <a<10,and nis an integer. (An integer is a whole number, not a fraction,
that can be positive, negative, or zero.)
»ell) .@msosxen g2 a < 101 G galall su01b @ x 10N 6,500l oo saall &S A0y
(5o 9l Wl sl b0 098 ol Sey dd5uS iy @s 330 90 @l
s When moving the decimal point to the right, you reduce the exponent when
using scientific notation. ‘
owaledl gl alasiiwl die Gl iy a8 bl (uodl | @ el dodlall &y ymi aie <
Right- REDUCE  JJiii - ol
s When moving the decimal point to the left, you make the exponent larger
when using scientific notation.
waledl gl alasiwl sie S| Gl desi bl Ll ol el dodell el i vie <%
LEFT - LARGER &b - 5Ll

Common powers of ten include 10° =1, 10" = 10, 102 = 100, etc.

&l 100= 102,10 = 101 .1 = 100§zl & sall Sgill Jois

Scientific Notation: Example 1

Write 7,530,000 in scientific notation.

The value for ais 7.53

(The decimal point is to the right of the first non-zero digit.)
So the form will be 7.53 x 10",

7,530,000. = 7.53 x 10° (Move the decimal point 6 places to
the left; exponent gets larger.)
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Example 2:

Werite 0.000000285 in scientific notation.

The value for ais 2.85 (The decimal point is to the right of
the first non-zero digit.)

So the form will be 2.85 x 10".

0.000000285 = 2.85x 107 (Move the decimal point to the right
7 places; exponent gets smaller.)

Rounding
General Rules for Rounding:
Digit after place you are rounding to is =5, round up

Digit after place you are rounding is <5, don’t change

If the digit to be removed is:
e <5, the preceding stays the same.
example: 1.33 rounds to 1.3
e 5 or greater, the preceding digit increases by 1.
example: 1.36 rounds to 1.4.

Significant figures/ are the digits in any measurement that are known
with certainty plus one digit that is uncertain.

S0 e 219 8, ol WLl il g0 99920 yuld Sl 88 839> 90ll 8,31 5@ /dagall A5, 3

Rule 1: In numbers that do not contain zeros, all the digits are significant.

900 A8, guos 9Si bl wle Sgini Y il A6, w8 11 baclall

3.1428
3.14

469
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Rule 2: All zeros between significant digits are significant.

dgieo LB, Luisi & geall A6,3 w8395 90l ool Ri0s 12 xclall

7.053
7053

302

Rule 3: Zeros to the left of the first nonzero digit serve only to fix the position of
the decimal point and are not significant.
dy el dodell 590 33ni e bid Jowi S j0all e J;XI 285 5l wle 859> g0l )LQ@YI :3 aclall
.dy9i00 Wol8,)| cuulg
0.0056
0.0456
0.0000001

Rule 4: In a number with digits to the right of a decimal point, zeros to the right
of the last nonzero digit are significant.
Sl A8 e ey wle el ¢5S5 (dyaell dodlall cuoy wle A1 wle Sginy Sl ssell (w8 14 baclall
ygie0 Bl S aall e

43

43.0
43.00
0.00200

0.40050

Operations with Significant Digits a@ 3 aladialy Luluall cillel)
4 ginall

When you perform any arithmetic operation, it is important to remember that
the result never can be more precise than the leastprecise measurement.

s SN o s S 555 o oS Y il o] S35 ol meall o8 el dilac S s, sic
b8
Add / Subtract: k!l / gl

Round to the least number of DECIMAL places as determined by the original
calculation. (All numbers must be the same power of 10).

6,3 guos) oMl Gl dawlgs 3350 98 oS & el J5ball oo sxe Jbl &l u.:)qu|
(10 898 sy 0,955 ol
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Example 1: 23.1
4.77
125.39
+ 3.581

156.841
Round to 156.8 (one decimal place)

Example2:
Add 5.861dL+2.614L+3.5mL
Convert to the same units and power of 10. Add in column form.
5.861dL=5.861x10'L= 0.5861L
2.614 L
3.5mL=3.5x103L= 0.0035L

3.2036 L

Round to the least amount of decimal places 3.204 L

When you perform any arithmetic operation, it is important to remember that
the result never can be more precise than the leastprecise measurement.

485 J&YI p0 485 8T (19S5 Of Sy Y Aol 0 LS5 OF pgadl (b (Al dddas G sl s

ool

Multiplication / Division: 4audl) / ¢ sl
Round to the fewest number of SIGNIFICANT FIGURES
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Example:

(3.64928 x 10°) (7.65314 x 107)  Which is the
(5.2 x 1073) (5.7254 x 10°) least precise measurement?

= (3.64928 x 10°) x (7.65314 x 107) = (5.2 x 103) + (5.7254 x 105)

9.3808 x 10°

9.4 x10° because the least precise measurement has 2 sig figs.

B When doing a calculation that requires a combination of
addition/subtraction and multiplication/division, use the
multiplication rule.

Example:

slope=70.0m—-10.0m= 3.3m/s
29sec— 11 sec

29 sec and 11 sec only have two significant digits each, so the answer
should only have two significant digits

8|PAGE DR. AHMED ABDELRAHIM 0551032930 AL KOBAHY FOR PHYSICS



Grade 10 Gen. sljdl) ale ) Jaa A PHYSICS TOOLKIT

Multiple-Choice Questions

1.When adding two numbers, the number of significant figures in the sum is
equal to the number of significant figures in the least accurate of the numbers
being added.

True False

2.When determining the number of significant figures in a number, zeroes to the
left of the decimal point are never counted.
True False

3.How many significant figures are in the number 0.006407?
1 2
3 4

4. The answer with the correct number of significant figures to the following
calculation: 1.345 x 6.72 + 4.51 is
13.5484 13.548
13.55 13.6

5.What is the volume of a box that has dimensions 3.50 cm x 1.000 cm x 4.000
cm?

49.0 cm 14 cm?3
14.0 cm3 14.00 cm?
6.If A=17.0079, B =2.05, and C = 3.1415926, then what is A/B + C?
11 114
11.44 11.438
Exercises

1.Determine the number of significant figures in each of the following:
a) 3427

9|PAGE DR. AHMED ABDELRAHIM 0551032930 AL KOBAHY FOR PHYSICS



Grade 10 Gen. sljdl) ale ) Jaa A PHYSICS TOOLKIT

f) 0.502

2.Calculate the following. Give the answer in correct scientific figures.
a) 4.53 x 6.5785
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3.Calculate the following. Give the answer in correct scientific figures.
a) 3.95/1.5
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