Alchemy Unit Subatomic Heavyweights gpb video: Chem Std: 1a, 3b, 11c

ChemCatalyst:
Look at the pictures:
Q: What is the difference btwn
the 2 atoms?
Q: What is the atomic # of
each?
Q: What is the mass #?
Q: Are they both Li?

Notes:

»  What are the parts of the

atom?

« What is an isotope?

+ How do I calculate the #

of neutrons in an
isotope?

I&E Std: 1d,1g

» Protons neutrons electrons
in nucleus in nucleus outside nucleus
(+) charge no charge (-) charge
contributes to contributes to nearly massless
atom's mass atom's mass
*Give atom's Does not determine Does not determine
identity! atom's identity atom's identity
(atom's can have (can be lost or

different # of neutrons)  gained)

~ 1isotope: atom of an element with different # of neutrons
« why the atomic mass is NOT a whole # on the P.T.
--the decimal # is an average mass of all isotopes
i.e.: Carbon has 3 isotopes: Carbon-12, Carbon-13, and
Carbon-14. Most atoms of the element carbon are
Carbon-12, which is why the avg is closest to 12 (12.01)

» #1) Round atomic mass (decimal #) down to the nearest

whole number, then subtract the atomic # (# of protons)
#2) Round atomic mass up to the nearest whole number,
then subtract the atomic #

ex: Li=6.94 6 7
-3 -3
3 4

Li has isotopes with 3 neutrons and 4 neutrons (the 4 neutron
isotope is more abundant because 6.94 is closer to 7.
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Parpose: In this lesson vou will investigate isotopes and how thes affect atomie mas. E
For the purposes of our calculations today a proton weighs 1.0 amu Gromice mass (=)
unitsy and a neutron weighs 1O mmu (atomie mass onits), ;_
Complete the following: 7
Let's say vou were uble (0 isolate ten atoms of the element boron. Below s a draw g - o
representing the structares of the different boron atoms you woald find. (Please note o
that the size of the nucleus has been hugely exaggerated in these drawi ings so that you o
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2 How many different I\O{OP(& of boron we pruurcd .zhou ] I aplan wtmt thcx are.
3. How many of each type of isotope is present in the sample of ten atoms”?

4. What s the atomic mass of each type of isotope”? Herve did vt areive at yous
anwers

5. How would you figure out the average atomic mass of the ten atoms?

4} Complete that calculation and show vour work here.

b How does vour answer compare to the atomie mass of boron listed in the
periodic table?

E Y 4 2 o g, - o,
’?”ma\a/gx”rm you'were able toeXuwmioe 10U atoms _of bogon.
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7. Filb e the following table. Look carefully at the atomic mass i order to estimate
:m number ut neutrons 1 e uh case,

Elament | Chemical v Atomic ; Atomic ‘ Hof g"; i & of

ok L Symibol Numbcr j Mass 0 protons clectrons T gions
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| Li!hium ] | 694
S Vantadium i .23

\xtrum a ; 5 ! 7
| Mag,m sium i i | | |
o R | S S0 - U R, = s S
Argcm Ar 399
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‘»f# W h;ant}ip@, of argnﬁ IS oSt cafimonly found? Fxplain ysrr
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1% t you somehow managed to have a single atom of Lithidm rsutatad how many
neutrons will it probably huve in its nucleus? Bxplain, :

Muaking Sense:
Explam why the atomic misses listed i the periodic tible are not usually whaole
numbers,

If you finish early. ..

The clement copper, Cu, has two naturally occurring isotopes. 69% of all copper
consists of atoms with 34 neatrons, 31% of al) \ampicx consist of samples with 36

neutrons, Caleolate the average atomic mass of copper atoms.
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Making Sense Notes:
- What symbols are used
to represent isotopes?

» What is the average
atomic mass?

Check-In:
Q: Predict the isotopes of C.
Which is more abundant?

I&E Std: 1d,1g

Isotopes have the same # of protons and different # of
neutrons, so their masses are different
-ex: “Skinny”” Boron (Boron-10) and “Fat” Boron (Boron-11)

afomic WS ‘

i 1 afome wass
50 g 51?7 A,&'J'ﬁ‘
’\ 7 mass ®

e #

the decimal # for each element on the P.T.

the weighted average of masses of isotopes in a sample

of the element

the most common isotope of an element has a mass close

to the average mass on the P.T.

--ex: B =10.811 « closer to 11 than 10, so Boron-11 is
more abundant/common



