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chemistry Worksheet
Mass-Moles-Particles

Name r@"j/ Date Period
U

Concept Questions:

1. One mole is defined as _The quantity of things as there are atoms in exactly 12.00g of the C-12
isotope (= 6.022x10%)

2. The mole only applies to chemistry, in other words you couldn't have a mole of cars or a mole of stars.
(Circle one) True / [False

3. The moleisa Counting unit, whereas grams is a __mass unit.
4. The coefficients in a balanced chemical equation can be used with which of the following for setting

up ratios (Circle all that apply)
Moles Grams IMolecules/Atoms|

5. To convert from grams to moles of a substance you must __Divide by the molar mass

6. To convert from moles to grams of a substance you must _Multiply by the molar mass
7. To convert from moles to molecules of a substance you must _Multiply by Avogadro’s Number__

8. To convert from molecules to atoms of a substance you must ___Multiply the number of molecules
by the subscript of the element in question

9. The molar mass of a compound is found by _Summing the molar masses of the elements in the
compound

10. The mole has the numerical value of _6.022x10% and is known as

__Avogadro’s Number (Na)

Problem Solving: Perform the following calculations using the example below as a guide:

Example Problem: Convert 20.0g of HCI to moles of HCI

' Molar mass
Amswer:  20.0gHCI MOl ol HCI oEHOL
36.46g
Convert to moles:
1. 15.5g of HO 1 mol| = 860mol 2. 125.0g of H2S0,4 1 mol| = 1.274mol

18.016 g 98.078 8



3. 16.10g of lithium nitrate 4. 100.0g of dinitrogen tetraoxide

16.10g (1mol LiNO; / 68.946g) 100.0g N,O4 (1mol N,O4 / 92.011g)
=.2335mol LiNO; ‘ = 1.087mol N,O4

Convert to grams:

1. .0024molNH; | 1703 g | = .041g 2. 6.5x10" mol CO| ,g01 g | = 0188
1 mol 1 mol

3. 4.0mol carbon tetrachloride 4. 2.5mol nitrogen gas

4.0mol CCly(153.823g/mol) 2.5mol N;(28.02g/mol)

= 615.3 = 620 =70.03 =[70g

Synthesis Questions:

1. How many grams of HCI contain the same number of units as there are in 60.0g of CaCl,?
60.0gCaCl,(1mol/110.984)(36.461gHC)/1mol) =

2. How many moles of HCI contain the same number of grams as there are in .45mol of CaCl,?
.45mol CaCl, (110.984g CaCl,/1mol)(1mol HCI/36.461g) = |1.4mol HC

3. How many times more particles are there in 10.0g of H;O than in 10.0g of CO,?

Mol CO; = (10.0g)(1mol CO»/44.01g) = .227mol H,0/CO; = .555/.227 =
Mol H,0 = (10.0g)(1mol H,0/18.016g) = .555mol

4. If you wanted a 2 to 1 ratio of H,0 molecules to CO; molecules and you had 50.0g of H;0, how many
grams of CO, would you need (Hint: It isn't 25!)?

(50.0gH,0/18.016g/mol)(1molCO2/2molH,0)(44.01gCO,/1mol) =

5. Which element has a molar mass of 126.9g/mol?

6. For which element does 2.5 moles have a mass of 518g?
Molar mass is in grams per mole 518g/2.5mol = 207.2g/mol, lead (Pb)

7. You performed an experiment on a diatomic element and found that .25g of the substance contained
6.58x10” moles. What is the element?

.25g / 6.58x10-3mol = 37.99g/mol, since the element is diatomic you must divide by 2 to get the single
atom mass  37.99/2 = [19.0g/mol = Fluorine (F)




Accelerated Chemistry
O Stoichiemetry and

Percent Compesition:, . ......

ys.8y /32,07%t> /.3,.ey00 have 1.00 pound (454g) of gunpowder, how

Practice
Name ﬂ”l

Date -\ Period |
1. Silicon s found in nature combined with oxygen
to give sand, quartz, agate and similar materials.”
The element has three stable isotopes.
2797693 9223 ‘

28.97649 4.67
29.97376 3.10

Calculate the average atomic weight ‘of silicon

2,31l s ( 7}%‘::3): 6Y.5879
b. 2.31 mol Si 4.9 o

c. 0.0023 mol carbon 028 g
0:0023mlC ('2-;-'—9-' Y) 5o
wo
5. Black gunpowder contains several chemicals,

among them sulfur and carbon. A typical powder
is about 10.09% S (by mass) and 14.29% C. If

many grams of sulfur and how many grams of

BI
yst x .19 = 64, 9, carbon are present? How many moles of each?
6491 /12.013° V% pumacts Y585 molesofs _f-3mol

b. gramsof C6Y.4 g moles of C _S. ¥0 mol

6. Determine the mass of one copper atom?

| isel
-22 6 30 SS.
o L0507 63555y,

S Aos’SJ:f/p -1

7. The average mass of one gold atom in a sample 7/otn
naturally occurring gold is 3.2702x102 g What
is the molar mass of gold?

R TIT (‘,oux IJ:M\,)

poswer 196-9 - groot  atem L (e

from the data above. (0370) -
2207693 (9113) v 2¢-776 ya(-*y42)+ 23.97376 §. Calculstothe moler mass: | 6.9 41 ~%
C Answer 28 .09 o a. Fe,0,, iron(IMoxide
' /59 69 g/mol
2. -Antimony, one of the elements knowntoth'.-.m 0 i _______ﬂmo ‘ _
ancient alchemists, has two stable isotopes: " Sb fvom par!FI6 b. , dini . ide .
(mass 120.90) and '>Sb (mass, 122.90). / hz;: ﬁi dinitrogen monoxide (laughing
Calculate the relative abundances of the two 91}/ {
120, 90',( 122,90 —122.90%x =/2/(" y c. :vinCl,-4H,0, manganese(I)chloride
Answer: x =58 ctrahydrate
‘ /197491
nigy S g‘ % __Jml

1Bgp 45 %

3. Calculate the number of moles represented by
cach of the following:
/27 05’2 ("™V63.559)

a. 137.08g of Cu 2.000

mol

20.04 (1™¢/ 0,08
it ( (?ﬁsyofcﬁc)ium 0499 mol
o1y c. 0.01233?;1‘/0 azsium 3.07%10"" mol

(\ 4. Calculate the mumber of grams in each of the
following:

a. 0.10 mol iron 5 6 g4

0. 1omt (SZE5Y) - g cps

9. Calculate the number of moles in 1.00g of each

Loy/)32.0% 518
a. CH,;OH, methyl alcohol - |,
, 003(11’7' ml /_ ‘: ‘
b. CIQCO, phbsgene, a poisonous gas
‘ <, 0l0(

/. 045/5%. 92 Yl
c010] ol

c. MgSO,7H;0, magnesium sulfate
heptahydrate (Epsom salt)

/00 -
/29678 1)t
>, Ho6

00406 a1



E;n F‘z,! '
s

10. Tin(jtRioride is used in some brands of
toothpaste to prevent tooth decay. 7%392 B

_ AL% Y
a. How many moles of SnF, are there in

13. Boron hydrides, compounds containing only
boron and hydrogen, form a large classof . =~
compounds. One consists.of 78.3% B and 21.7% ( )
H. Iis molar mass i§27.6g/mol,) Whatarethe . .

0.050g of SnF,? 7.3 5 2y empirical and molecalrTormulas for this

10.5)1

compound? .

O/, ;'01 . S 'v . _ ,. 3 . . - |
05 \S"' Answer (\;\_19:{/0 mol 2.1 = 205 Empirical formula 3#3

’,) . . /,0’77‘
't ,;u'g. How many F~ ions and how many S

{ '5”/0-“' ' jons are present in 0.050g

( .

‘ ) 10 o
-.wn")““w 3.8¢x10 Fioms gy,
af &° ‘

) - 50 ‘
N . Answer (’1'77’)‘ il Sn** ions

11. Arrange the following in order of increasing mass
' (label 1 to 5 in the blanks) c28.95
(?dx,g"‘/“-nu/o“) ¥ S& 1222 .___‘_'_—

a. 3.0x10% molecules of C(Ho

mme—

| b. 1 penny (about 3 )]
éox/o 27 /¢, 07—2»./0"’3)( 2¢,0(0] = 28.00
C c. 6.0x10” molecules of CO -

d. 1.0 mol of BH, (-0 X 27. 6 70)
> 27.670¢

[~ o b |2 b

e. 1 molecule of N,

v ¢, ”’3%.021-,(/0" = y,“.x/o-z;; ‘
12. An Alka-Seltzer® tablet contains 324mg of
aspirin (CoHgO4), 1904mg of sodium bicarbonate
(NaHCOs), and and 1,000. mg of citric acid
(C¢HgO;). The last two compounds react with
each other to provide the “fizz” bubbles of CO;,
when the tablet is dissolved in water.

a. Calc\ﬂa't.e the number of mbleé of each -
substance in the tablet. '

: LISy : -3
Y/jw Answer _!:/f#N0 " mol aspirin
Mf/f Y0066 A nswer 2.266x/0"% mol sodium bicarbonate
" 20 3L
l.wo/,ln' 1238 Answer’ . S X/0 ~mol citric acid
b. If you take one tablet, how many
molecules of aspirin are you consuming?

21
Answer /2 £3%10 " molecules of aspirin

1.798%10" >t x[6.012%)0%3)

2+

n

BZ-._’_" H.zif-’ Molecular formula 87'//4
Z2.2q 7Y . K

14. Compounds consisting of carbon, hydrdgen, and

12.83 57 ) me{ metals are called “organometallic” compounds.

27-C _ molecule containing C, H, and Fe. If0.652g of

12.83¢  ferrocene is burned in oxygen, 1.542g4f CO; and

One of the best known is called “ferrocene”, a

0.315g of H,0 are produced. The iron ig

. 5)”4 converted to Fe;O;. What is the empirical -

formula of ferrocene and what is its emgirical
formula weight? o

Empirical formula IKC’CW ’U/’ |

| z‘i{b,oﬁl

é;’Bmpirical weight _

ferrocene + 0, — CO, + H,0 + Fe0,
0.652g 1.542g 0.315g

mass % C in CO; = 12.01/44.01 = 27.29%

mass % of H in H,0 = 2.016/18.016 = 11.19%

mass of C in ferrocene = (1.542g)(.2729) = .4208g C
mass of H in ferrocene = (0.315g)(.1119) = .0352g H

mass of Fe = 0.652 - .4208 - .0352 = .196g Fe

moles of C = 4208 / 12.01g/mol = .0350mol
moles of H = .0352g / 1.008g/mol = .0349mol
moles of Fe = .196g / 55.85g/mol = .0035mol

Fe.0035/.0035C 0350..0035H 0349/.0035 = FeCyeHjo




Honors Chemistry
Stoichiometry Practice Prolilems

Name /&‘7

/

Period Date

Instructions: Balance the following chemical equations and then determine the missing information for each
of the conditions given. The four questions related to each equation are independent of one another.
Answers for a particular numbered problem should be in the same units as the information given (i.e. grams
to grams, moles to moles, particles to particles).

Z A1203(S) - L/ Al(s) + ? Oz(g) Work Area
1.  5mol / Ont 7.S vl
2. [t 2.5mol ). 675 b
3. 25¢g /13- 2249 /) 7€ 5
25/10).% =.2YS (950426585, ,) {368 32.0 3/ rC)
4, )ty 0umts 3. 2000 atms 2.41x10* molecules
2.91x0 (%) (2.41m10")[)
CUO(S) + HzSO4(aq) — CUSO4(aq) + HzO(l)
1. 18 »<L .75mol , 75 ]St
2. 50g 665 J00.3% o /.32
50y / 728YS =, 472%t  9B.076% 6286 159.609X4286 180153 X.4o%
3. 3ol 3.Sus/ 3.5mol 2. $mot
23 L
4. 1 2OV s /. 209%./6 woloeu b [ 209%/8" n cts 1.204x10% molecules
@ K + Ny —  2K;3Ng Work Area
) 32 .. z
1. 1.51x10? atoms 2.52X0 sl iulos 5'037‘/02Mn'4x
2. 7 SOwA 1.25mol 2. ot
22. 33 2.67¢
3 ya 7 25 grams = )6y w~7ﬂ

(15035083 (190 Y038 340) 255 /131305,



Equation Balancing and
Stoichiometry

Stoichiometrypractice.doc

Balance the following reactions:

1. CuO + H, > Cu + H0 bulaned
2. 1Sb + 3H,0 — Sb0; +3H,

3. 2Ac(OH); — Ac0; + 3H;0

4, Zn +20Cl; — 2CClL, + ZnCl

5. BaCO; + C + H,0 —)CO + Ba(OH),

Write and balance the following reactions:

1. Copper(II)carbonate decomposes to copper(I)oxide
and carbon dioxide gas.

CulOy —(ub 40,

2. Sodium reacts with water to produce sodium hydroxide
and hydrogen gas.

2 N + 2)4, O > 2NaOH + /7/2-

3. Calcium carbonate reacts with hydrochloric acid to
produce calcium chloride, water and carbon dioxide.

(nC+2HC! = Catlr+ H04CO

4. Detonation of TNT (C;H;sN;04) to form nitrogen gas,
water, carbon monoxide and carbon.

2 (7}/? N?UJ >IN SH:0 +7C0+ 7C

5. Mixing solutions of calcium nitrate and sodium
phosphate forms sodium nitrate and solid calcium
phosphate.

3 (almoy), 20?0, bhe MOy + Q;/%).

Solve the following:

1. Blood hemoglobin contains 0.33% iron. Assuming that
there are two atoms of iron per molecule of hemoglobin,
calculate the approximate molecular weight of
hemoglobin.

2 X eSS Fe = 0.339 4 yesbonle
Zx SS.x¥¥S 2//1-69 =0-33%
)16 G = ,0033x 4@3, F¥S Wah

2. Calculate the formula of a compound, given that 55.85g
of iron combines with 32.06g of sulfur.

b |

S8 87¢fe 22.04. S
202 3§ T¢ 3 /.0»{ 2. O ~
58S 9 Mt < /OF/

32.07
Fe gj 5/'0'{

3. Aluminum metal reacts with chlorine gas to form solid
aluminum trichloride, AICl;. What mass of chlorine gas is
needed to react completely with 163g of aluminum?

2A143ClH —> 24/}
135 2 6.0¥2mg 32 = 9ang (o XT70.99)y

SR 7 [6y2 5 Cl]

4. How many grams of oxygen gas can be produced from
the decomposition of 50.0g of aluminum oxide to
aluminum and oxygen? If 8.0 grams are produced, what is
the percent yield of the reaction? )

7 y ;Ulw/

A RO, = YK +30,
:8’-0/23@ 2 .3¥0)

0. O; ﬁ /‘b(ﬁ _
:(73,%07'

, Y50t A /,g

) 0).96 G)n¢

90 L0, (2402 - AU
G () il G (310,
5. Tetraphosphorus hexaoxide (219.9g/mol) is formed by
the reaction of phosphorus (123.9g/mol) with oxygen gas
(32.00g/mol).

-
’

Py(s) + 30x(g) — P4O4(s)

If a mixture of 75.3g of phosphorus and 38.7g of oxygen
produce 43.3g of P,Og, what is the percent yield for the
reaction?

mol 5 :7&'.3;//2?.95/,( :605»4?7 o
mol O 2367 f12.050 7 1.9 =0 Or iri?s
0GR [I2%) - )y O
[ree;]
/’2’“02('””"0«)--‘,/0341';’06 (215.6 34e)" 8 627
3 D2/~ 9 el = ¥33,
6. How many moles of lithium oxide will remain _ /ffi{ z

unreacted if an available 25.00g of lithium oxide ~ - 7¥¢4 1
(29.88g/mol) produces 1.000mol of LiOH in the reaction =/ YR
LizO(s) + H20(|) g 2L101'1<aq)?

- /. 000 »£
25,00y /41/,20
29655/t /%0 Z’W/(-——\ ¢ . Swory
A4 27l L0k

Al = . §367—-5D06 up _~



