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Using Science Skills: Making comparisons

Chapter 4

-
Isotopes or Different Elements? :
orke fhe shocthuad W

In each of the following statements, you are given s pair of elements and important information
about each. Use this information to determine if the pair of elements ane isstopes or different
— elements, Indicate your answer in the space provided.

: 13 W
. Element D has 6 grotons and 1! : i.
1 Bloment F has 7 :mmm;n'::x: C N A E.ll.ehmﬁ
5 ke : :
L Bt et bttt “ 0, Lo famd -Sajr-fcs

3, Element X has 17 protons and 18 neutrans. VFCL '5fl;1,|.1-
Element Y has 18 protons and 17 nedtrons.

AL elerants
‘e AL b
A Glesrats

4. Element ¢ has 56 protons and 81 neutrons. \“B 1‘.1'7%
Element R has 56 protans and 82 neatrons. O G

da
B, Elomont T has an atomic number of 20 and an atomic mass of 40, C"’
Element Z has an atomic number of 20 and an atomic mass of 41,

lbli:) *S'N

7. Element P has an atomic number of 92 and an atomic moss of 238,
Elpmaont § has 92 protons and 143 neatrons,
1"5{

}ﬁl/k U

. Eliment W has 8 protons and B noutrons,
Elerment ¥ has 7 protons and 8 neatrons,
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BOHR MODEL WORKSHEET
Far pach elerment dreew the inner electrons blue & the valence (outer) electroni red

The circles represent pesiible electron shelh,
Sodiem (Ma) Aluminum (A) _

Cobon (C)
.@
Silicon (50 Chnpgen (O Chiorine (CT) _
Flesarine (F) Phephona (F) Lithiurn (L1
Plaryie Drara
Periodic Table Worksheet
Thie Perodic Table contasrs dﬂ#i-:ll-s-mn_g_lnfn'nmm four sach & emant
Atomic Number |
H Element Symbol

Element Name

Atomic Mass

o 1'% Ty
B Al Ba Co
Boren Adurrenum Barium Cobalt
B 26,9092 137328 63.933
i o3 <1l 74 X
Cu [ Sn W Ge
Copper ledene Tin Tungsten (errranium
63544 | 26, %04 a7l 16304 TLE3
53 I [ 3% 74
U S Kr Y Au
Liranium Sulfur K.rypeon Torium Gold
2RO ik haE B 75 HEL Wk | 9ESET
&3 26 g2 1% 47
Eu Fe Pb K Ag
Ewropium Iron Lead Porassium Sibvar
151 9¢&4 S5 EAS 2073 A% g 107 8E8
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Atomic Structure Worksheet
Labal thie parts of an atom on the diagram below

4. What type of charge does a
praton have?

5. What type of charge does a
nestron hava?

6. What type of charge does an
elaciron have?

7. Which two subalomic particles
are located in the nucleus of an
a7

B. Ifan afom has 35 protons i the nucheus, how many sleciions will if have orbebing the
reisciEus?

§. What is the atomic number of the atom i the diagram above?
10, ‘What i the atomic mass/mats nurmber of the atem in the diagram above?
11, How many protons ane in the necieus of an atom wilh an atomic number of 157
12, How many électrons are in the nudleus of an atom with an stomic number of 207

13 How many neutrons ane in the necleus of an atom with an atomic number of 357
(s Periodic Table for mast)

14, What is the mass number of an atom with 3 peotons, 4 neutrons, and 3 electrons?

15. How many eutrons ane in the nudeus of an atom thal has an atomic mass of 36 and an
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Cheanlsiry 12 Workihee! 4-G—Anfvriiles . Aot Benin ard Thiredions

(e
KEY |
i | What voduee of 0,100 M MaOH would be requised Lo titrate 350 ml. of a

%
0.231M solution of HyC:04 Show all vour sl

=

) mol Hy G0, = 0.231 M « 0.0350 L = 0.008085 mol N,(,0,
/ al

!”‘.\CAO@ v a0l — AN, 0 + 5}59 C;D4J
—mol WadH = 0.008085 mof f;,C;0, % Imel WeoH .
Lorhatl - 0pirmal - a0k L 05 < QOKiTmo) boot]

cioom (AL or J43 i
Consillr the fullowing 0.100 M oM —— 202 =

HE+ NsgH =" %0+ MaF

2

R

—~ -
oooieel Baas do HE 1L HBr L1 H:50, o-ovlemd o | i
S0 AMTH=® 214,04 Hay SOy HE-* Aol " Hy oy + HaBr
ﬁ_\u’ The equivalence faint is refthetd when Tm .o 190 M XaOH s becn :
J added 110,00 mi. of sautigns {1 mark) mOlt QA00M 5 O01EB L = 000100 maf.
A 5 —____q,n$ (F3nteds” 0.000 mol waplt ——-—‘6‘:‘_

A T only @l:md]]orll\' C. MandMilenty DL I and [T

a) Wrile the bofonced farmula eqretion [or the ration between sulphurous scid
and potassinm hydroxide. {1 mask)

HiS0, +Rkot = IO + K; S0,

and potassium hydroxide. (1 mark) [ [tage oal spec
HiS0s +d0H~ — dHO + SO

Given the following datn mivle;

i /TL )
b)) Write the halanced mei-tonde equarion for the 1§lrmi:m wten sudpheirons scid
0. )
\u-’/
24,

i
=g MaD-0 8
Beaker Valwrmme Cantents ’,", g @ g.oo1me i
‘/\J i a;ﬁ!w[.-\.o_m#f
1 100mL 0.1 MBafOH) Balok), + 2HN = 2L ¢+ Batl,
( K 2 150ml 02 MNI, P\ o g’é‘?”_‘; 7 b = i
o 3 00ml 0,05 MKOH g.e??..,, ey W+ 0
o Kol =
4 SOBml 0.2 MNaDH '.,’é.”;;“ﬂﬁ"“l Hyo + kCI
%
T\ Which beskier weuld require the greatest volame of 0.1M HCT fo entia C /
7 | neumlizaion? 2 {1 mark)
= Lt
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How many valence electrons are there?20. 7) If necessary, you can transform the lone pair of electrons into bond pair of electrons to fulfil octet rule. Hence, we cannot predict the number of valence electrons of a transition metal with certain number. In this way, abbreviated electron configuration is much more useful for elements that has higher
atmic numbers. And learn about periodic table terminology like rows, columns, periods and groups. 5) Then, allot the lone pair of electrons to every single atom of a molecule. What atom matches this electron configuration? These values range start from 1 to n..., while n denotes the value of the outermost shell occupied with electron. Core Electrons
The electrons which do not participate in any type of chemical bonding and do not refer to valence electrons are core electrons. 2) As a second step, you need to check for the noble gas element present at the right side of preceding horizontal row. Let us study in detail about this example: Noble gas elements have completely filled subshells and hence
the elements with completely filled subshells can replace them. This is a 150 slide PowerPoint Review Game and 1-25 template sheet about atomic theory, electron orbitals, molecules, and electron configuration that concludes part III of the my atoms and periodic table unit that I offer on TpT. How many orbitals are in the 4s sublevel?21. How many
electrons does Si contain?9. Solving Electron Dot Formula of CO2 The carbon atom is the central atom of the molecule.The oxygen atom consists of 6 valence electrons and 2 lone pairs. They possess electrons with unstable arrangement and hence the electrons excite to jump from excited to ground state often. It holds the atomic number 54 and
symbol ‘Xe’. Answers are provided at the end so students can self assess. What is the highest occupied energy level?18. 3) Trace out the number of electrons present in the outer most shell. You can grab the link in my IGTV channel(@CoScineCreative) here to share with students. The electron configuration of an atom is 1s22s22p6. Whereas orbital
diagram is an illustrative representation of location and spin of the electrons within the orbitals in the form of arrows. After filling 6s, electrons would fill26. For ex: The electronic configuration of Neon is 1s2 2s2 2p6 and for Aluminium it is 1s2 2s2 2p6 3s2 3p1 To make it easy and convenience to write, we can write the electronic configuration of
Aluminium using noble gas notation as [Ne] 3s2 3pl. So, the principal quantum number of Iodine is 5. These four atomic orbitals are present around the nucleus of an atom and represent different energy states. 3) In case of cation, subtract the electrons around the element from the total number of valence electrons while drawing the dot diagram. In
this diagrammatical representation, arrows represent electrons and its point of direction represent the spin of the electron. Let us learn what Quantum Numbers and Spin values of an electron are! Download The Denotation of Quantum Numbers In quantum physics and chemistry, quantum numbers play a major role in denoting the locality and
energy values of an electron in its atomic orbital. Based on this information, let us learn about ground and excited state levels and also about the differences between these two states of energy levels. That’s it! The electronic configuration of zinc atom is [Ar] 4s2 3d10 Unabbreviated Electron Configuration Download The unabbreviated form of
electron configuration is the configuration that does not utilise noble gas notation while writing the electron configuration of elements. What is the highest occupied energy level?19. Principal Quantum Number ValueNumber of possible sublevelsPossible Angular Momentum Quantum Numbers ValueElectronic Configuration from ‘n’ values and
Sublevelsn = 111 =0 1sn = 221 = 02sl = 12pn = 331 = 03sl = 13pl = 23dn = 441 = 04sl = 14pl = 24dl = 34f Since the orbital quantum number values is less than the principal quantum numbers, there is no existence of 1p, 2d and 3f atomic orbitals. According to the rules of electronic configuration, two electrons can locate in the same orbital but
with opposite spin directions. Excited State: The highest possible energy levels among all the atomic orbitals around the nucleusrefers to excited state. These electrons are usually found in inner energy levels and fully occupied and hence referred to chemically inert electrons. Well, using the periodic table, anyone can easily write the electronic
configuration of any element. And hence the electronic configuration of bromine atom is 1s22s22p63s23p64s23d104p5, satisfying Aufbau principle. Two electrons out of 7 valence electrons occupy 4s orbital first and the rest occupy 4p orbital. 2) In case of anion molecule, add the extra electrons around the element while drawing dot diagram. 6)
Check out for every atom whether it possess octet configuration. And the electrons can locate in this three dimensional space of a nucleus. In atomic theory, the angular quantum number plays an important role since it signifies the magnitude of the shape of atomic orbitals and its impact on chemical bonding of electrons. Unabbreviated Electron
Configuration: 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2 4d2 Abbreviated Electron Configuration: [Kr] 4d? 5s? Complete Electron Configuration for Barium Barium is a highly reactive alkaline earth metal with atomic number 56 and bears the symbol ‘Ba’. I.e. s, p, d, and f atomic orbitals. Atomic Theory, Atomic Symbols, #s, Valence Electrons, Octet Rule,
SPONCH Atoms, Molecules, Hydrocarbons (Structure), Alcohols (Structure), Proteins (Structure) Also iPage 2Use this free video about quantum numbers to easily teach your students about spdf, spin, n, I, ml, ms, and super easy method of finding quantum numbers. Electrons fill up these orbitals in an order and here is the cheat sheet that helps you
better understand the order of orbital diagrams. By studying these atomic orbitals, scientists calculate and write the location and energy state of an electron plus its interaction in the atom to create chemical bonding. To put it simply, every individual electron encompasses of four quantum numbers and two electrons must exhibit opposite spins when
located in the same orbital. However, Hund’s rule strictly follows the theory of atomic spectra. The formula that derives the value of magnetic quantum number is ml = (2/ + 1)! Where / = angular quantum number. You don't need an account to see We thoroughly check each answer to a question to provide you with the most correct answers. It has 35
electrons and among which 7 electrons are valence electrons. How many unshared pairs of electrons are in this orbital diagram?27. For example: let us learn the abbreviated and unabbreviated form of Gold metal in the periodic table. For Ex: Calcium—Electron Dot Configuration of Calcium is: .Ca. Steps to determine the electron dot diagram 1)
Analyse the total number of valence electrons of every atom in a molecule. This notation also helps in understanding the bonding capacity of electrons in an atom through magnetic and other chemical features. After filling 5s, electrons would fill...25. Unabbreviated Electron Configuration: 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d10 5s2 5p6 Abbreviated
Electron Configuration: [Kr] 4d° 5s2 5p® Conclusion The overall benefits of writing electron configurations for elements include: Helps in describing the valence of a particular elementUseful for defining the chemical properties of elements that fall under same group in the periodic table.To find out elements that show similar chemical and physical
properties.For understanding the complete picture of atomic spectra of elements in the periodic table.To differentiate the elements into different blocks and groups such as s-block, p-block, d-block and f-block elements. Differences between Ground State and Excited State Ground StateExcited StateDefinitionElectrons locate in lowest possible energy
levelsElectrons locate in highest possible energy levelsStabilityHighly StableHighly UnstableLifetimeVery Long LifetimeVery Short LifetimeEnergyVery Less Energy or sometimes with Zero EnergyHigh EnergyElectron LocationElectron Location is always intact to lowest possible energy levelsElectron Location is always intact to highest possible
energy levelsDistance From Atomic NucleusDistance between atomic nucleus and ground state electron is very lessDistance between atomic nucleus and excited state electron is comparatively high Electron Dot Configuration To understand better about electron dot configuration, we need to learn a couple of terminology related to electron
configurations. Let us see one example of orbital diagram: Electron Configuration of Nitrogen: 1s2 2s2 2p3 Orbital Diagram for Nitrogen: Source:differencebetween.com S, P, D and F are the four different atomic orbitals located around the nucleus of an atom with different energy levels. It consists of 40 electrons in total in the shells. The number of
electrons in the atom is13. Let us know about it through the REPORT button at the bottom of the page.n atomic physics and quantum chemistry, the electron configuration is the distribution of electrons of an atom or molecule (or other physical structure) in atomic or molecular orbitals. You might have observed the standardized notation while writing
electron configuration. The unabbreviated electron configuration of Gold is: 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d10 5s2 5p6 4f14 5d10 6s1 while the abbreviated electron configuration of Gold is [Xe] 4f145d106s1 You might have observed that the unabbreviated electron configuration of Gold is long, tedious and takes time to write it completely. 3)
In the third step, scroll down and back to far left side of periodic table! Then, write the outer electron configuration of your desired element by succeeding the elements from left to right associated with every column. Unabbreviated Electron Configuration: 1s2 2s22p® 3s? 3p® 3d'° 4s2 4p° 4d'° 5s2? 5p® 6s2 Abbreviated Electron Configuration: [Xe] 6s2
Complete Electron Configuration for Xenon Xenon is a noble gas element that is available in very less amounts on the Earth’s crust. Writing electronic configurations for the elements present in the initial periods and groups of the periodic table is easy and simple. 15s22522p63s23p64s23d10ZincCopperNickelGermanium3. What is the electron
configuration for a Sulfur atom?1s22s22p63p61s22522p63s23p61522522p63s23p43p44. That is the reason, we observe four different atomic orbitals around the nucleus of an atom. That means, they occupy the lowest energy state in the beginning and continue to the next highest energy level and go on... Have a look at the order of electron occupying
energy states in its atomic orbitals: 1s
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