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The correct answeris Abecause:

¢ The atomic numberof scdiumis 11, soithas 1l protons

* |[ts mass numberis23,soithas23-11=12neutrons

e TheNa'ionhas a single positive charge meaningit has lost an
electron,soithas11-1=10electrons

Bisincorrect as 2/Alis an atom and therefore has the same number of
protons and electrons, in this case, 13

Cisincorrect as '’F has 10 electronsand 10 neutrons

Disincorrect as 325%" has 16 neutrons.and lé protons

The correct answeris Bbecause:

e Atoms are electrically neutral as the overall negative charge
produced by the electrons is cancelled by the overall positive charge
produced by the protons

¢ Sincethere areequalnumbersof protons andelectrons, then these
particles must have an equal but opposite charge

Aisincorrect as the difference in mass does not affect the charge
Cisincorrect as neutrons are electrically neutral

Disincorrect as the position of each particleis irrelevant as long as they
are part of the same atom
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The correct answeris C because:

¢ The bulk of the massis concentrated within the nucleus which holds
the protons and neutrons

¢ The negatively charged electrons are outside the nucleus moving
aroundin shells

A,B & D are incorrect as statements 2and 3 are correct. Statement 1is
incorrect as the electrons are moving in their respective shells which
spreads the negative charge around the outside of the nucleus
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The correct answeris D because:

» The electronic configuration of chromiumis 152 2s% 2p® 352 3p© 45’ 3d°

¢ There are 5 unpaired 3d electrons and 1 4s electron, giving a total of 6
unpaired electrons as shownin the electron box notation for
chromium

A S S R A
45

1s 25 2p 3s 3p 3d

Aisincorrect as sulfur has 2 unpaired electrons in the 3p subshell:
182252 dnf 357 Int

Bisincorrect asiron has 4 unpaired electrons in the 3d subshell:
182282 2p0352 3B 482 3

Cisincorrect as carbon has 2 unpaired electrons in the 2p subshell: 1s2 252
2p?
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The correct answeris Dbecause:

+ Thesorbitalis spherical in shape and the p orbitals are dumbbell-
shaped

» The p,lies along the x-axis and the py lies along the y-axis

A A

awml e 2y,

A, B & C areincorrect as these options do not correctly label each orbital.

You are required toknow the shapes of s and p erbitals, but not d orbitals

The correct answeris Bbecause:

+ With anatomic number (the number of protons) of 17. the element is
chlorine

¢ |natoms, the number of protons equals the number of electrons

e Thechlorideion, Cl7, has a single negative charge and therefore has
one more electronthan the chlorine atom =18 electrons

» |t's electronic configuration is thus the same as argon whichis 152 2s?
2pf 352 3pf

A, C&Dareincorrect as these options do not provide the correct
electronic configuration of the chloride ion
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The carrect answeris D because:

e The electronic configuration of vanadiumis 1s? 2s? 2p® 3s% 3p® 4s?
3d3

e Theenergy of each successive orbital is higher than the previous one

e Thereforein order of decreasing energy, the notationis writtenin
reverse order whichmatches option D

Remember:

e Theenergylevel of the "d” orbitalis betweenthe “s” and "p” orbitals
of the next shell

e Thereforeinincreasing energy,itwould be4s, 3d, 4p

e Electrons fill orbitals with lower energy first, therefore the 3d subshell
will be filled before the 4p

e dorbitals canhold up to 10 electrons

Aisincorrect asit places theorbitals in order of increasing energy

B & C areincorrect as the sequence does not place the orbitals in the
correct order
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The carrect answeris Abecause:

e The atomic numberis 27 hence there are 27 protonsin the nucleus so
therelative charge of the nucleus is +27 as each proton has a +1
charge

e Thereare 60 - 27 = 33 neutrons

B &D areincorrect asisotopes of the same element have the same
number of protons but different numbers of neutrons

Cisincorrect as statement 1is also true
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The correct answeris A because:

¢ Relative atomic mass reflects the abundance and mass of the allthe
isotopes

e The spectrum shows the abundance of the isotope "X is greater than
the abundance of the 72X, so the average atomic mass must be below
/1, but above 70

Answer Bis incorrect as atoms are converted into cations before they are
separatedinthe mass spectrometer

Answer Cisincorrect as the most abundant isotope (which has the tallest
peak) has mass /71, but that mass consists of neutrons and protons

Answer Dis incorrect as the deflection of particles is related to their mass;
smaller light particles are deflected more, so 72X willbe deflected the
least
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The correct answeris B because:

e The atomic number of Mgis 12, so the number protonsis 12

» The number of neutrons in?®Mg?* must be 26-12 =14 neutrons

e The +2 charge means that the particle has lost two electrons

¢ The number of electronsis the same as the number of protonsina
neutral atom

¢ The number of electronsis 12-2 =10 electrons

e SotherearelZ protons, 14 neutrons and 10 electrons

Remember to subtract electrons for positive ions and add electrons for
negative ions
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