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OBJECTIVES
When you finish this unit you will know
' l. what a mole is, and how to convert between moles and
a. the number of atoms or molecules
b. the weight of a chemical species . A
c. the gaseous volume under ideal conditions,
2, how to solve percent composition problems.
3. how to calculate the empirical and molecular formulas from a given
percent composition analysis.

PREREQUISITES

You should have mastered the use of conversion fagtors, before attempting this ~
module. Read the Appendix on Conversion Factors. 1If you can answer the questions
‘in that manual, you are ready to start this module. LI

-~ INTRODUCTION

The mole concept is the foundation on which all quantitative chemistry is e
built. An understanding of this concept is essential to solving problems in chemis-

try. In this module, we will explain what a mole is, and show some tyr~ical uses of
this concept.

Al

DISCUSSTON '
. |
!

You have learned that units are attached to numbers to give them physical sig-
nificance. You also learned to convert between different sets of units. One reason
for convertlng between different sets of units is that some units are more useful
than others for a given situation. For example, we would hormally report the dis=-
tance between New York and Chicago in miles or kilometers rather than in inches or
millimeters. Conversely, we might measure a collar size iA inches or centimeters,
but we probably wouldn't use miles or kilometers. A baker:often-measures bakery
goods in dozens, because he makes too many items to convenient classify them in
smaller units. In each case, the umits used are chosen for their convenience.

Because atoms are such small entities, it is impossible to use or work with
individual atoms in most chemical reactions. What is needed is a unit representing
a number of atoms which can reasonably and conveniently be handled by the average
chemist. This unit is the "mole", and is to = chemist what the dozen is to a biker.
A mole of anything is defined as 6.023 x'102* of these things. While this unit
could be used to describe anything (just as we could exp:ess a collar size in kilo-
‘meters), its size makes it most convenient to use for atoms and molecules. The
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number 6.023 x 102} ig called "Avogadro's number”, ' ot \\
/ :
) 1 dozen = 12 %
: 1l gross = 1li4
1 mole = 6.023 x 10%?

Example 1. How many moles are there in 1.506 x 10?" atoms of helium? This problem
is 3 simple conversion problem, from atoms to moles. The conversion °
factors are 1 mole He = 6,023 x 10%% He atoms. We use this conversion
factor as follows: '

1.506 x 10%" atoms He x 1 molg Be = 2,5 moles He
6.023 x 102* atoms He

Fxample 2. How many molecules are there in 0.75 moles of CH.? How many atoms?
'Answer to the first part:

23
x §Lp23 x 20 — molecules CHy _ 4.5 x 102° molecules CH,

0.75 moles CH T mole CHI. = N

Answer to the second part:
Since there are four hydrogen atoms and one carbon atom’ for each mole-
cule, there are five atoms per molecule of CH

6.023 x 10?3 molecules CHa 'S\atoﬁs 2,25 x 10%*
0.75 moles CH4 X T mole CH, | * T molecule = atoms

The weight in grams of an Avogadro's stumber of atoms or mblecules is numeri-
cally equal to the atomic or molecular wefght in atomic mass units (amu). Thus, one
mole of sodium atoms (atomic weight = 23.0 amu) weighs exactly 23.0 grams , and one
mole of hydrogen CthPlde gas (molecular weight, = 36.46 amu) weighs 36.46 g. When
referring to one mole of atoms, the term "gram-atom" is often used instead of
"mole", :

Example 3. How many moles are there in 30.0 g of carbon?
The required conversion factor is
l mole C = 12.0 g C .
Then the problem is solved

30.0 g C x %fgglg—g = 2.5 mole C

Example 4. How m.ich do 3 moles of water weigh?

18 g Ha0 ¢ - ,
Answer: 3 moles H,0 x T_E3§E—ﬁ?5 = 54.0 g qu

Example 5. How many grams is 3.820 gram atoms of Si?

28.086 g Si
1l gram atom Si1

9.820 gram atoms of Si x 276 g

Example 6. If one atom of element X weighs 6.658 x 10~ 2% g, what is the atomic

weight of X? .
6.658 x 1072 g _ 6.0” x 10%® atoms _
1 atom X 1 mole = 40.1 g/mole

4



PR

! - R
| o :
, L \ . A
| . .
Example 7. What is the molecular weight qf SiF4?
Atomic weights: Si 28.086
. F 19, §

'Mclecular weight of SiF, = 28.086 + 4 (19) .

= 104..086

Example 8. What is the mass in grams of 3.46 x 102 atoms of S7?

Example 8. How man grams of F are in 0.650 moles of SeFy?

4.
5,

he

12'
13.
14

1“.

_WHAT IS THE MCTECULAR WEIGHT OF NO, ? .

3.46 % 102% S atoms x 1 mole S x I‘§21£L§'= 184
" 6.02 x 10?3 S atoms mole ¢

°

; 4 moles off F 19 of F _ .
0.650 moles of SeF, x moTe S ¥ ‘I‘ﬁEIE‘Y = 43.4 g

[N

|

!

! .o
\

EXERCISES .

,
N N ¢

. N
L} \\
¢ "\

WHAT IS THF MASS TN GRAMS OF 3.967C9E+24 ATOMS OF O ?_

\
HOW MANY GRAMS TS 9,330 GRAN ATOMS.OF 0? \\

\. .
IF ONFE ATOM OF ELEMENT X WEIGHS 1.796E-23 G, WHAT IS THE
ATOMIC WEIGHT OF X ? \\

HOW MANY ATOM: ARE THERE IN 11,797 GRAMS OF Ci ? \
HOW MANY GRAM ATOMS OF C ARE THERE IN 77.798 GRAMS ORC ?

AN
\

ONF MOLE OF C), IS PLACED ON THE LEPT PAN OF A THO-PAK BALANCE.
HOW MANY MOLES OF PCly MUST BE PLACED ON ‘THE OTHER PAN *

TO EXACTLY BALANCE THE MOLE OF CO, ?
WHAT IS THE M\SS (IN GPAMS) OF ° 6.620 MOLES OF SiC?

HOW MANY MOLECULES OF HF ADD UP TO A MASS OF 19.900 GRANS?

HOW MANY MOLES OF Br, MOLECULES ARE THERE IN 14.950 GRAMS OF Brp ?
HOW MANY ATOM; OF Ca ATE THERE IN 5.64C GRANS OF CaPp?_
10W MANY ATONS OF C ARE THERE IN 2.33570E+24 HOLECULES OF COZ
HOW MANY GRAMS CF N AFE IN S5.611E+24 NOLECULES OF N,?

HOW MANY GRAMS OF Ca ARE IN 1,765 MOLES OF CaFp?

HOW MANY MOLES OF Cr ATOMS ARE THERE IN 10.799 GRANS OF Cr,0,?

. {
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) ANSWERS
# . 1. 1.05E402 - ' 6. 4.60E+01 C 11, 4.35E+22
t 2. 1.49E+02 7. 3.20E-01 12z, .2.3QE+2Q
3. 1,08C+01 ' 8. 2.55E+02 13. 2.61E+02
, . 1.12E+23 | 9, 5.99E+23 14, .7.07E+01
5. 6.48E+00 . 10, <9.35E-02 15, 1.42E-01

One mole of a gas will occupy a volume of 22.4 liters at 0°C and one atmasphere
The combination of 0°C and 1 atmosphere is called standard temperature
“and pressure, abbreviated STP.

“of pressure,

and moles. under other conditions, but for now we will limit our discussion to STP.
One mole of a gas ococupieg a volume “of 22,4

VOLUME OF A GAS AT STP*
4
Later, you will learn how to convert between voluine

llters at STP.

o]

Example 10, How Jany moles of chlorine gas are there in 33,6 1 at STP?
' The required conversion factor is ’
l mole Clz = 22.4 1 Clz (STP).
n unit conversion gives the answer -
. ! \ 1l mole Cl, - s
3.6 1 Clz (STP) X mp—g—7 TI; TP ° 1.5 mg}es.c;z
Example 11. How much volume will 3.5 moles He occupy at STP?

22.4 1 He (STP)

T mole = 78.4 1 (STP)

Answer: 3.5 moles He X

Problems on Relationship between ‘Moles and Volume at STP

,

HOW MANY MOLES C10, ARE THERE IN 29.498 LITERS OF ClO, AT STANDARD
CONDITIONS (( DEGREES AND 1 ATM PRESSURE)?

HOW MANY GRAMSG OF NO, OCCUPY 1.26C LITERS AT STANDARD_CONDITIONS?

HOW MANY MOLECULES OF NHa ARE IN 75.597 LITERS OF NH; AT STANDARD -
CONDITIONS? .

HOW MANY GRAM ATOMS OF H ARE IN 3.25C LITERS OF PH; AT STANDARD

CONDITIONS?.

WHAT IS THE WFRIGHT (IN GRAMS) OF Si ATOMS IN 87. 798 LITERS OF SiH,
AT STANDARD CONDITIONS?

HOW MANY O ATONS ARE THERE IN 5.630 LITERS OF SO3 AT STANPARD

" CONDITIONS?

* This section may be skipped. 6

sy
3



B

- l'

2.

3.

4,

5.

6.
{ .
¢
..

\ .

ANSWERS

.1+32E+00
2,59E+00
2,03E+24

4.,35E~01 .

1.10E+02

4.S54E+23

PERCENT COMPOSITION

Occasionally, it is necessary to calculate tle percent composition of a parti-

cular component in a compound or mixture.

For example, Ivory soap is said to be

' 99.44% pure. This means that of each 100 grams of powder in the soapbox, 99.44 g

*® ¢ gre soap; and 0.56 g are some other

material.

A partlcular course may contain 25%

freshmen, Then, on the average, for every 100 people in the class, 25 would be

freshmen. The general formula for percent composition is

amount of A = 100%

% of A in a mixture =

amount of total mixture y

Note that the formula doesn't specify how the "amount" is measured. In this module,

-we'll also measure by weight and calculate weight percents. Later on you will need

to calculate volume percent and mole percent.

Example 12. A given brand of cat food is analyzed and found to contain 2.5 g prc-

tein in a 20.0 gram sample. What

is the percent of protein in the cat

food?
. . . Wt protein
Answer: % protein = Wt sample 100%
. 2.5 -
. = &~ x 100% = 12.5%

You can also reverse the process; you can calculate the actual amount of a

given component, if you know the percent cdhposition and the total mixture weight.

Example 13. The same cat food contains "not more than 3% ash". What is the ‘maximum

amount of ash in a 40 gram sample? oot
Answer: U0 g sample x 1032 :22p1e = 1.2 g ash
2.

®
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Example 14.
\

‘One mole of H 0,S,.welghs

.8 .

Calculate the percent by weight of each element in H20,S:.

2(1) + 7(16) + 2(32) = 178 g .
In one mole of H207S2 are
2(1) grams of Hor 2 g . .
7(16) grams of\o or'llé‘g ' S : o
2(32) grams"of/s or 64 g. f
Percent by weight: I
2

H: yqg x 100 = 1.12% H
0: %%% x 100 = 62.92% O
S: T%% x 100 = 35.96% 8 '’ ¥

EMPIRICAL AND MOLECULAR FORMULAS FRPM ANALYSIS

In order to find the relative numbér of atoms of the different elements in a

compound, we must determine by chemical ana1y31s, the relat1Ve welghts cf the ele- '//
ments making up the compound. Let us see how this is done. '

Example 15.

e

e
Glucose, a type of sugar, is found to consist of 40.00% carbon,

6.66% hydrogen, and 53.33% oxygeh. What is the simplest chemical

formula consistent with this analysis? The easiest way to solve this o
problem is to assume we have'a.given amount of sugar, say 100°grams. o
(We'll show later' that any other number would also work but 100 i¢ a

nice, neat number.) - ‘Then in this 100 g, we have . /
100 g sample x 1335°22m§1e = 40,00 g C
6.66% H
100 g sample x T00% sample = 6.66 g H .
53.33% 0

100 g sample x m= 53.33 g 0' .
We can also find the number of moles of C, H, and 0 in 100 g of sample.

'l mole C :
TTTU"_'C 3.33 mole C .

40.00 g C x

6.66 mole H

6.66 g H x 1l mole H -

g

1l mole O
16.0 g O

Thus we find that in glucose the ratios of the number of atoms of C, H
and O is C:H:0 = 3.33:6.66:3.33, or in small whole numbers, 1:2:1. The
1:2:1 ratio is easy to see if we divide each number of moles by the

52.33 g 0 x 3.33 mole 0

smallest numbaer

3.33 mole C -

J. 33 mole =1¢C
6.66 mole H _

T. 3T mole - 2 B

3.33 mole O _

3.33 mole 10 é?
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multiply each number in the
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Thus the ratio of CiH:0 is 1:2:1. (It's at this point that the number ~ &
of grams we iritially chose "cancels" out. If we had chosen 200 g,

we'd hage had 6.66 mole C, 13.32 mole H, and 6.66 mole 0, but the pratio

would stil\]l be 1:2:1,) The simplest chemical formula is CiH20:.

ound @re not of small, whole numbefs. In that case, we ,
atio by 2. If we still°don't have small, whole num-

bers, multiply the original by 3. Jf that doesn't work, successively try 4, 5, up
to 9. (If it doesn't work by that’ tlme g0 back and check your arithmetic.)

Example 16,

N

Propane is a compound which contains only carbon and hydrogen. A
chemical analysis of propane reveals that it is 18.18% hydrogen. Find
the simplest chemical formula for propane.

If 18. 18% of propane is hydrogen, then the rest of propane or
81.82% must be carbon. Then in 100 g of sample, there are 81.82 g car-
bon and 18.18 g hydrogep. Then there are

[ 4

81.82 g C x %72812-5 = 6.8 moles C, and

18.18 g H x limglg_g = 18.18 moles H. e

‘The C:H ratio is 6.8:18.18. What is it in terms of small whole num-

bers? Let's see, Dividing both sides by 6.8 moles, the ratio of C to
H is
6.8 moles C

6.8 moles =1 ¢ . -
18.18 moles H _ U = 7.
Gjmoles - 2.67 H CoH - 1.2.67

Multiplying by 2 yields C:H = 2:5.34, but 5.34 is not close enough to -
any whole number, Multiplying by 3 gives C:H = 3:8.01. If we allow
for errors in the experimental determination of percent composition,
this is reasonably close to 3: g, agd the simplest formula for propane
is probably C3Hs. ’

The simplest possible formula is alsp called the empirical formula. The

molecular formula indicates the number of atoms in a molecule of a molecular sub-

stance. The molecular formula may be identical with the simplest formula, or the

molecular formula may be an integral multiple of the simplest formula. The molecu-

lar formula can be determined if the molecular weight is known.

Example 17,-

Example 18,

The molecular weight of glucose is 180 g/mole. What is the formula of
glucose?

The weight of the empirical formula for glucose Ci1H;0: (see Example 15)
is 30 g. Since the molecular weight is 180, there must be 180/30 or

) C1H201%roups in glucose. Therefore, the moygcﬁlar formula is
CegH;i20¢.

[f the molecular weight of propane is 44 g/mole, what is the molecular

formula for propane?

9
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.. The weight of 'the empirical formuls, CsHs, is 44 g/mole.  Thus,
—-~._ the empirical ‘formula is also the molecular foriula in this casa.

The steps used to salve these problems can be ‘summarized as follows:
Step 1 . . .
Calculate the numbex of grams of each component, assuming some con=-
venient amount of sample (usually 100 g).
Step 2 . ’ '
Calculate the number of moles of each component by dividing the

weight of each component by the atomic weight of that component.

Step 3 : _ \

. Divide each quotient from Step 2 by the smallest quotlent from Step 2
in order to find the simplest *atlos. * \ .
Step K y

If the resulting numbers are not integers, \successively nultiply
every' number in the ratio by small, whole integens, until all the numbers
-in the ratio are whole numbers. These numbers arg the ones associated
with each component in the empirical fdormula.

Step S _

If the molecular weight is given, divide it by the empirical weight.
Multiply the empirical formula by th's factor in order to get the molecu-
lar formula.

- . P

The following example shows specifically where' each step is applied. Examine
it carefully. Now see if you can identify the steps .in Examples 15 through 18.
When you thoroughly understana these examples, you:may complete this module using
the ‘program MOLE which will provide additional practice problems of this type.

Example 19. Phosphorus pentoxide contains only phosphorus and oxygen. Chemical

analysis reveals that this compound contains 56.33% oxygen, and has a
molecular weight of 284 g/mole. Find the molecular formula.

Step 1
Assume 100 g compound. .
- 56.33% 0 -
g oxygen = 100 g compfund * 100% compound ~ 56.33 g 0
g phosphorus = 100 - 56.33 = 43.67 g P
Step 2 )
l mole O _
$56.33 g 0 x m = 3..52 MO, v R
1l mole P _
) _u3.67 g P x IT.0gP - l.41 moles P
Step 3
3.52 moles 0O _
T.5T moles - 2°° 0

l.41 moles P =1 p
~1.41 moles

. RO “\ o . . S N T S R RS . :,' e -‘3_‘.\.’. ST ""'—""‘-'T’é\“{ﬁf_"; F
. . . " ) . . .gﬁh
) . €.

1.
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” Step 4 . -
Pi0 = 1:2.5
, Multiply by 2@  P:0 = 2:5 ) ,
. ' + Empirical formula = P30 : ’
' Step 5 e ' :
Empirical weight = 2(31) + 5(16) = 142
) . Tormula weight = 284 ' .
, _- 284 _

Iy = 2 |
Molecular formula = 2 %X P0s = Py0,4

[N

Now use the program MOLE to generate a unique set of problems that you may use
to test your understanding of ‘these ideas.,

e ¢ e
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2.
3.

4.

5.

6.

1.
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* L ' Problem Set 1 - , %
T S -
LIS . . I * . ' -,

WHAT IS THE PERCENT av$waxcuw OF EACH ELEMENT-IN c‘u. ? ;
HOW MANY ATONS AFE THERE IN 73.800 GRANS GP RIS | T
THE PERCENTAGE COJPOSTTION BY WEIGHT OF A CONPOUND IS S
C 80.00 . _
. H 20,00 | L
WHAT TS ITS .MPIRICAL OR SIMFLEST FORMULA? | SIS

THE EMPIRICAL FORMULA OF A COMPOUND IS C,H40.
ITS MOLECULAR WEIGHT IS 46.00. ' WHAT IS ITS MOLECUGLAR FORHUL[?
!

HOW MANY HOLE§ OF Sn ATCMS ARE THERE IN 17.797 GRANS-OP anIg?'

HOW MANY MOLES OF N,0, MOLECULES ARE THERE IN 37.849 GRAMS OF N0, ')

.""
\

v,

«Jl

Problem Set 2

- N
’

THE EFPIRICAL FORMULA OF A CONEOUND IS CH4N,
ITS MOLECULAR WEIGHT IS ° 60.00. WHAT IS ITS MOLECULAR PORNULA?

CALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN :CqHg 4.

" WHAT IS THE MASS 'IN GRAMS OF 4,23789E+24 ATOMS OF C 2 .

HOW MANY MOLECULES OF O, ADD UP TO A MASS OF 26,299 GRANS?
HOW MANY GRAMS OP Rb ARE IN 1,295 MOLES OF RbP?

THE PERCENTAGE COMECSITION BY WEIGHT OF A COMPOUND IS.
cC 25.53
0 68.09

WHAT IS ITS ENPIPICAL OR SIMELEST FORMULA?

e
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, ' ' Problem Set. 3-
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1.

2.

HOK MANY roLrs OF Lr, MOIECULES ARE ‘THERE IN 47.450° GRANS OF co, ?
. g. aow MANY ATOMS oF Se APE THERF IN 7.82570E+23 MOLECULES OF H,Se? T
3. anam IS THE PERCENT U% WEIGHT oF EACH ELEMERT IN CglHy ?
4. THE PERCENTAGF LOHFOSITION BY unrcar OF A COMPOUND IS o
C, 80.0¢
TH 20,00 . —
WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA? st
.5. THE EYPIRICAL FORMULA OF A CCMEQUND IS CH. f
ITS MOLECHULAR uvxcnr-ls 78,00, . §HAT IS Irs.uoLxanLn.znnnﬁszr S
6.

IF ONE ATCN OP FLEHFNT X WEIGHS 7.957E~-29 G, WHAT $S THE
ATOMIC HPIGHT ‘QOF X ? i

Problea Set

HOW MANY GRAMS OF Br ARE IN 9.391E+23 MOLFECULES OF HBr?
HOW MANY ATOAS ARE THERE IN 93.899 GRANS OF Si ? °

THE PERCENTAGE COMFCSITION BY WEIGHT OF A COHPOUND IS

C 42.86

H 2.138 4

0 38,10 ‘ )
N 16,67 '

WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA?

CALCULATE THE PERCENT PY WEIGHT OF EACH ELEMENT IN ColHygeo

THE EMPIRICAL FORMULA OF A COMPOUND IS CH3N,0,.
ITS MOLECULAR WEIGHT IS 150.C0. WHAT IS ITS MOLECULAR PORMULA?

WHAT IS THE MOLFCULAR WEIGHT OF N,0, ?
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1. THF PERCENTAGE COMECSITICN BY HEIGHT\Oi A COMPOUND IS
16.00 '

. C
RE "H 4,00 : | S f
| 0 #2.67. \ | .

N 37,33 . |
WHAT IS ITS EMPIFIC&{\OR SIMELEST FORMULA?

2, HOW MANY MOLES OF PHy; ‘WOLECULES ARE THERE IN “6.999 GRAMS OF PHy ?
o

i3. HHAT IS THE HASS IN GRAM \OF 2.94361E+24 ATOMS OF Ge ?

N -

o

f“., THE EMPIRICAL FORMULA OF A CCHPOUND IS CsH,.
——= -1 -~ -ITS MOLECULAR WEIGHT IS 86.00. WHAT IS ITS HOLFCUL&R FORMULA?

o HOW MANY HNOLES OF H ATCMS ARE THERE IN 25 799 GRAMS OY C.K.?

5
6. WHAT IS THE PERCENT BY WEIGHT 6!“ EACH ELEMENT IN Ca0 ? ( ¢

-~

: ASS
LN
<:/ . : \
e
Ad -
"
) .
,

.\.

Problem Set kuﬂ

P
’

f. THE PERCENTAGE COMPCSITION BY WEIGHT OF A COMPOUND IS

H 13,04 ' 3
O 34,78

% ’ HHAT IS ITS EHPIRICAL CR SIK-LEST PORHULL?

4. THE EMPXRICAL FORMULA OF A COMPOUND IS C,H¢Oj.
i ITS MOLECULAR WEIGHT IS 138.00. WHAT IS ITS MOLECULAR FORMULA?

‘3. HOW MANY ATOMS OP Zn ARE THERE IN 5.780 GRAMS OF 2ZnCl,?
4. WHAT IS5 THE MASS IN GRAMS OF 3.82269E+24 ATOMS OF Br ?
S5¢ HQOW MARKY MOLES OF CHaF MOLFCULES ARE THERE IN 25.649 GRAHS OF CHyP ?

6, WHAT IS THE PBRCPNT BY\‘EIGHT OP EACH ELEMENT IN CuSOo, ?-




1.

2.
3.

)

5.

Problem.Set "

» N R e

-
‘.__.ﬂ
g

THE PERCENTAGE COMECSITION BY WEIGHT OF A COMPOUND IS

C 10 .81 L e -
H 2.70 .

0 28.83 - e

S. 57.66 ' '

WHAT S ITS Eaprg;gaaﬁﬁﬁ"giupLzsf FORMULA? L
HOW MANY gaknﬁwbé 0 AFT IN 6.742E+23 MOLECULES OF C10,?

10K -MENY GRAM ATONS OF Ti ARE THERE IN 45,300 GRAMS OF Ti ?
HOW ANY WOLEGULES CF CO ADD UP TO A MASS OF 18.049 GRANS?

CALCULATE THE PFRCENT BY WEIGHT OF EACH ELEMENT IN Calig0,N,
A

-

64 {%aa EMPIRICAL FORNULA OF A COMECUND IS CyH,0,N.,

1.

2e

3.
~
4.

5.

6.

ITS MOLECULAR WEIGHT IS 89.00. WHAT IS ITS MOLECULAR FORMULA?

e

- ) Problea Set 8

ONE MOLE OF HBr IS PLACED ON THE LEPT PAN OF A TWO-PAN BALANCE,
HOW MANY MOLES ef¥ BF; MUST BE PLACRD ON THE OTHER PAN
TO EXACTLY BALANCE THE MOLE OF HBr ?

' THX EMPIRICAL FORMULA GF A CCHPOUND IS NO,. S
ITS MOLECULAR WEIGHT IS  92.00, WHAT IS I1S MOLECTLAR PORMULA?
HOW MANY ‘GRAMS OF O ARE IN 4,065 MOLES OF CO,?
HOW MANY ATOMS ARE THERE IN 69.497 GRAMS OF Ti ?
THE PERCENTAGE COMEOSITION BY WEIGHT OF A COMPOUND IS
H 16,28
WHAT IS ITS, EMPIRICAL OR SINELEST FORMULA?
“ALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN HN,.



1.

6.

2.
3.

S

Problem Set 9 ‘

CALCULATF THE PFRRCENT BY WEIGNT OF EACH ELEWENT IN C,Hg0,N.
\ B ,.-'/.. \
AN
.. . . . \. .: - ¥
N N . N
o SN s .
wanr IS rnz MASS INGR AHS oF 6 01781p+2u -ATOMS OF s ?

~.

THE‘E&PIBICAL FORMULA ov\a~ccwpouno TS Q,n,.? :
ITS MOLECULAF WE€GHT IS 86200  WHAT 1S ITS' nonncunaa FORMULA? *
,a-"" .
L WHET 1S THE MASS (IW GRAES) OF \\9 260 MOLES OF Pb(NO,)z?
THE PERCENTAGE covgﬂsxwxon BY WEIGHT OF A COMPOUND IS
H 5.88 .

0O 94,12 )
WHAT IS ITS EMPIPICAL OR SLHPLEST FORHULA?

HOW MANY MOLES OF C ATCHS ARE THERE IN 24.798 GRAMS OF NaHCO3?

. . RS

- Problem Set 10

~

CALCULATE THF PERCENT RY WEIGHT OF EACH ELEMENT IN CgHgqo

HOW MANY GRAMS OF O ARF, IN 2,900 MCLES OF CO0,? . : ;
(o]

IF ONE ATOM OF FLEMENT X WEIGHS 4.665E-23 G, WHAT IS THE
ATOMTC WEIGHT OF X ?

THE EMPIRYCAL FORMULA OF A CCMPCUND IS CH,. i
ITS MOLECULAR WFIGHT IS 30,00, WHAT IS ITS MOLECULAR FORMULA?

THE PFRCFNTAGF CCMPOSITION PY WFIGHT OF A COMPOUND IS R
C 12.81 . N
H. 2.7C L ‘
0 24,83 ;
S 57.6h .
“HAT T3 TTS FMPIRTCAL OR SIMFLEST FOR“MULA? /
4HAT 1S THE MASS (IN GEAMS) CT 1.510 MOIES OF.S0,?
16
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1.

5.

6.

4.

50‘.

6.

.i ’ . . | v F

Problem Set 11

. 4

THE PFRCENTAGE COMICSITICN DY WFIGHT OF A COMPOUND. IS

C £7.92
Y 5.66
N 26,42

AHAT TS ITS EMPIPICAL CP SIMELFST FORMULA?
HOW MANY MOLECUIES OF HRr AhD Up TO A ﬁASS OF 6.750 GRAMS?

IF ONE ATOM OF FLEMENT X WEIGHS 5.889E-=23 G, WHAY IS THE
ATOMTIC SEIGHT OF X ? _ _ . ' .

CALCULATE THE PERCENT BY WETGHT OF EACH ELEMENT IN Ci6Hg05S,.

~e

HOW MANY GRAMS OF F ARF IN 4,315 MOLES OF SeF,?

THE EMPIRICAL FORMULA CF A CCMECUND IS C3HNO, ¢ L
ITS MOLECULAR &FIGHT IS 168,00, WHAT IS ITS MOLFCULAR FORMULA?

Problem Set 12

HOW MANY MOLECULES CF NO ADD UP TO A MASS OF 47.149 GRAMS?
HOW MANY GRAMS IS 2,620 -GRAM ATCMS OF Ge?

THE EMPIRICAL FCRMULA CF ﬂ CCMECUND IS C3li, N,
ITS MOLECYLAR WFIGHT IS “1C8.00. WHAT IS ITS MOLECULAR PORMULA?

THE PERCENTAQF CCMECSITION BY WEIGHT OF A CONPOUND IS

H 12.5C
N 87.50
#HAT IS ITS FMPTRICAL CR SIMELEST FORMULA?

~

CALCULATE THE EF2CENT BY ‘WEIGHT OF FACH ELEMENT IN C2Hg04Sqo

HOW MANY GRAMS O¥ Al AFE IN 4,050 MOLES OF Al (OH) 52



L

2

3.

4.

Se

1.

Se

Problem Set 13

THE PLRCENTAGE COMECSITION EY WEIGHT OF A COMPOUND IS
C 82,76
Hoo17.24

WHAT IS ITS EMPIRICAL CR SIMELEST FORMULA?

JWN MOLE OF NiS TS ELACED CN THE LEFT PAN OF A TWO-PAN BALANCE,
HOW MANY MOLES OF ScCly MUST BE PLACED ONW THE OTHER PAN
TO EXACTLY RALANCE THE MOLE OF NiS ? -

WHNT IS THE MASS IN.GRAMS OF 4,94832E+24 ATCMS OF Cu ?

4

THE EMPIRICAL FORMULA CF A CCMPOUND IS C,H,Ss

. ITS MOLECULAR WEIGHT IS 120.00. HHAT IS ITS MOLECULAR FORHULA?

HOW MANY MOLEQ\NF Ni ATOHS ARP THBRE IN 80.999 GRAMS OF NlS?

CAILCULATE TUF PERCENT BY WEIGHT OF EACH ELEMENT IN CzHSOzN.
‘.\ ) s
\\ * V

\ .
.
~ .
. . -

Problem Set 14

%
i

CALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN C,Hg0.

HOW MANY GRAMS IS 7.810 GRAM ATOMS OF Zn? (

HOW MANY MOLECUIES CF F, ADD UF TO A MASS OF 44,999 GRANS?

THE PERCENTAGZ COMEO >ITION BY WEIGHT OF A COMPOUNDQJS

H 1.12

0 62.92 . _

S 35,96 A ;
WHAT IS ITS EMPIRICAL CR SIMELEST FOFMULA?

THF EMPTRICAL FORMULA ©°F A CCMEOUND IS CgH4O0S.
ITS MOLECULAR WEIGHT IS 296,0C. WHAT IS ITS MOLECULAR FORMULA?

HOW MANY ATOMS OF Sn ARE THERFE IN 6.400 GRAMS OF SnCl,?
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1.

2.
3.

b,

5.

1.

2,

e

4.

5.

6.

i
Problenm Set 15

s

THE TERCENTAGE CCMFQOSTTION PY WEIGHT OF A COMPOUND IS

C 67.92 .
” . 50(’6 , N . ’ . A
N 26,42

WHAT IS ITS EMPIRICAI CR SIMELEST FCPMULA?
HOW MANY GRAMS OF C ARE IN 3,135 MOLES OF NaHCQO4?

ONF MOLL OF Ca® TS PLACED CN TKE LEFT EAN OF A TWO-PAN RALANCE,

glok MANY MOLFS CF CgH, MNST BE \PLACED CN THE OTHFR PAN

TO EXACTLY RALANCE THE MOLE OF Ca0 ?
WHAT IS THE P®WRCENT ;X WEIGHT OF:LACH ELEMENT IN 50, ?
HHAT"IS THE MASS IN GRAMS OF 5.““803E*é“ ATCMS OF Cl1 ?

THF EMPIRICAL FORMULA OF A COMPOUND TS CH30,S,. ’
ITS MOLECULAR WEIGHT IS 222,00, WHAT IS ITS MOLECULAR FORMULA?

Problem Set 16

[

CALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN CoH,p.

¢

e

TF ONE ATOM QF FLEMENT X, WEIGHS 7.957E-23 G, WHAT IS THE

ATOMIC WEIGH® OF X ?

THE EMPIRICAL FORMULA CF A COMPOUND IS HNO4.
ITS MOLECULAR WEIGHT IS  63.00. WHAT TS ITS MOLECHLAR FORMULA?
\

HOR‘MAN¥ MOLECULES OF NHy ALD UP TO A MASS OF 290150\GRAHS?

. . y
THE PERCENTAGE COMPCSITICN BY WEIGHT OF A COMPOUND IS,

H 4. 35
0 34,78 !

WHAT IS ITS EMPIRICAL OR SIMELEST FORMULA? ,}

HOW MANY GRAMS OF O ARE IN 3,335E¢24 MCLECULZS OF C0,?
. ‘- '

19
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TO EXACTLY BALANCE THE MCLE OF Pb(NO;)z ?

HOW

Problem Sat 17 -

PRRCENTAGE COMECSITICN BY WEIGHT OF A COMPOUND IS
2,13 , o
29.79 - '

S - 68.909 ' . © . . R
"WHAT IS ITS EMPIRICAL OR SIMEL®ST FORMULA? |

EMPIRTICAL FORMULA OF A COMEOUND IS CyHaNO,. ~
HOLECULAR WETGHT IS 168.00. WHAT IS ITS HOLECULAR FORMULA?

nnuv GRANS OF Br ARE IN 5. R81E+24 HOLECULES OF Br,? T
WOLE OF Ph (NO3) » IS PLACED CN THE LEPT PAN OF A THO-PAN BALANCB..
MANY MOLES OF KI MUST. BE PLACED CN.THE OTHER PAN

MANY ATOMS ARE THERE IN 75.100 GRAMS.OF O ?

CALCULATE THE PERCENT BY WEIGHT OF EACR ELEMENT IN CoHgNa.

%

Problem Set 18

[ i

MANY MOLECULES OF N, ADD UP TO A MASS OF 8,149 GRAMS?

HUW
THE EMPIRICAL FORMULA OF A COMPOUND IS C,HJNO.
ITS MOLECULAR WEIGHT IS 116.00. WHAT-IS ITS MOLECULAR FORMULA?
HOW MANY GRAMS OF F ARF IN 5.718E+23 MOLECULES OF HF?
HOW MANY ATOMS ARE THERE IN 98.498 GRAMS OF Cr ?
THE PERCENTAGE CCMPOSITION BY WEIGHT OF A COMPOUND IS /
C 66.67
o 7.41 /
N 25.93
WHAT IS ITS EMPIRICAL OR SIMELEST FORMULA?
WHAT TS THE PERCENT BY WEIGHT OF EACH ELEMENT IN AsHy ? :
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Problem Set 19 ’

é

"CALCULITE.THE PFRCENT PY WEIGHT OF EACH ELEMENT IN CelgNgae

$

i
\?\.

MOLE OF PCly IS PLACED ON THE LEFT PAN OF A TWO-PAN BALANCE.
MANY 'MCLES CF AsHy MUST BF PLACED ON THE OTHER PAN
XACTLY BALANCE THE MCLE OF PCly ? .

ENPIRICAQ FORMULA OF A CCMECUND IS CaH,40S.
MOLECULAR WEIGHT IS 296.90. WHAT IS ITS MOLECULAR FORMULA?

MANY GRAM ATCMS OF I ARF THERE IN 52,697 GRAMS OF I ?.
PERCENTAGE CCHPCSITION BY WEIGHT OF A COMPOUND 1IS

69.57
36.43

WHAT IS ITS EMPIPICAL CR SIMELEST FORMULA?

HOW

THE
H
N
WHAT
THE
ITS

HOW
ONE
HOW
TO E
HOW

CALC

MANY GRAMS OF O ARE IN 2.787E02“’HOLECULES OF N,0,4?

[

Problem Set 2g
' ki

4

PERCENTAGE CCMECSITION RY WEIGHT OF A COMPOUND, IS il
12.5C
87.50 . ‘

IS ITS EMPIRICAL CR SIMELEST FORMULA?

{

EMPIRTCAL FORMULA OP A CCMPOUND IS CqHaO4e .
MOLECULAR WEIGHT IS 180.00. WHAT IS ITS MOLECULAR FORNULA? -

MANY MOLES CF C ATCMS ARE THERE IN 15.600 GRANS OF CaoO?
MOLE OF HBr TS PLACED ON THE LEFT PAN OF A TWO-PAN BALANCE,
MANY MOLES OF C,Hy MUST BE PLACED CN THE OTHER PAN '
XACTLY BALANCE THE MOLE OF HBr ?

MANY GRAM ATCHS OF Na ARE THERE IN 49,297 GRAMS OF Na ?

UOLATE THE PEPCENT BY WEIGHT OF -EACH ELEMENT IN CalH4N2S,.
2~ 2

, .‘ ‘21
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. IMPLEMENTATTON

with several problems on thes%\relationships.

TEACHER'S GUIDE TO UNIT ON THE MOLE CONCEPT \
OF THE STOICHIOMETRY MODULE '

[

EDUCATIONAL OBJECTIVES

The purpose of this #nodule is to introduce the mole concept,®

together with the necessary techniques and definitions for inter-
conversion of weights, moles, numbers of atoms or molecules, and
percent compositions. -Additionally, methods for qomﬁutation of
empirical and molecular formulas are discussed. The pedagogical
appreoach is-straightforward. Nineteen examples of increasing com-
plexity are scattered through the module. Twenty problem segi‘are

also included.
' X

\
The unit fits in eardy in the first semester of the Freshman

'sequence. The total time for terminal use.should be relatively

small (only a few minutes per student) since the BASIC program'
(MOLE) included in this guide generates unique exams of-5 questions
for each student. It is intended that he or she take the exam
awéy, solve the problems, and then return to the terminal for,
checking of the answers. :The program makes extensive use of the
RND function of BASIC to insure 1nd1v1dual exams are different.

For completeness, an optional section on volume of a gas at
standard temperature and pressure has been included; together

‘e ;.

References ‘- . ™ L . - -

1. C; L. Wilkins; c. E.'Klbﬁfeﬂétein, T. L. Isenhour, and
P. C. Jurs, "Introduction to Computer Programming for
Chemists -- BASIC Version" Allyn and Bacen, Inc.,
Boston (1974).

-

lMdlar Masses of Compounds ' pp 107-121
Empirical Formulas _ Pp 159-16u
Molecular Mass and Percent Composition  pp 231-236
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%ﬁ ANSWERS TO PROBLEM SETS
" TEST - 1 . < pRST 2
" 4.4 ‘7.74886E+00 ° -
1. c H )
. 2. 9.28E+423 2 ﬁ” !
: . : * .2 .
. . 83.72 %.C
. P : 16.28 S .H
2. ,
;o CH’ ; *
') : ' 3. B.45E401
' 4e Cafie0 K. U.95E+23
5., 9.39E-02 8, 1.11E+02
f. G.11E=01 " )
. . s
6. CHz0> .
. - /
\TEST 4 . TEST - 5
1. "1.25E+02
2. 2.01Ee24 . .
N
‘ 1. CHyN,0, ™'
;‘ﬁ » . '
; 2. 1.38E+00
3. CyH,H0, - 3, 3T55E402
4,
. RA3.T2 % C : 4, CqHye
16.28 % H
. 5. 1/8E+00
\ 6. 0 2.85207E+01

5;'C&“000N4

6. 9.20E+01

34 B

" 3. H 7.74886E+00

-

TEST 3

1. 1.08E¢00

2. 7.83E+23

-
L4

“. CH3

SQ.C;HQ o

e U.T9ESO1 Ct

TEST 6 -

1..C2ﬂ‘0 ' V‘ ¢

20 c,“.OJ;
3. 2.55E+22.

4, 5.07E+02°

‘ 5. 7.5“8-01

6. Cu 3.98115E+01
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"3, 9.u6E-01

2 3.58E+01

—~——

4, J.88E+23

Se
32,00 ¥ C
6.67 % H
42.67 % O
18.67 & N
5.

6. C3Rp0,N

TREST 10

P

. "—._/1,...‘"

92.31 % C’
7.69 X H
1. 4 *

2¢ 9.28F¢01 .

3. /;.812001

5. CH30,5,

be  9.66E¢01

. —————— .

TEST 8

1. 1. 19F¢«00

2. OGN,
3. 1.30E¢02
4. B8.73E423-

5. CQH'

6

"12.50 % H

6.

TEST 1

3
1. CaHaN

2. 5.023’22

3o 3.55E+01

DY
64.86 % C
2.70 % H
.81 %0
" 21.62 % S
4,

5. J.29E+02

bo C‘H‘OQNZ

LI

87.50 S N ..

1

TEST 9

"32.00 % C

6.67 % H

42.67 % O
13.67 % N o

1.

2.

3.

i,

5.

6%

1.

3.

4o

6.

3.20E402

*

_Cellza
3.07E+03

HO

2.95E-01

TEST 12
9.46E+23

1.90E+02

CeHalN>

1.09L+02
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TEST - 13 TEST 14 ' TEST 15
- 1.
, 52,17 % C
: 13.04 % H '
1. C,Hg 34,78 % 0
' “. ) 10 c:“:“
2. 5.11E¢02 . 2. 3.T6E+01 o
2. 6.00E-01 N :
_ ! - . 3. 7.13E¢23 '
' 3. 5.22B+02 ' "
3 e . . . 3.~ 7.19E-01
5. 8.92B-01 4. H2520y . 5, 3,21B+02
6 .
32'000 ’ o 5. c‘.H.OzSz 6. CZHQOQSQ
6.67 ‘ H _ ) *
42.6. % O 6. 2.03E#22 -
18.67 % N .
TEST 16 TEST 17 TEST 18
1, : 1. 1,75E+23
2,76 % C
17.22 % H
' 2. C,oligl2N2
1. HSN

3. 1.80E¢01
2. 4.79F+01 -
2. CeH4OWN, 4., 1.14E+24

1o HOGN 3. 1.56AE#03

4. 1,03E+2u

/

4. +00 6. CyHN g
/f///
S. TB8IR+2: 6. AS 9.61204E+01
9. CoHgO3y 6.
40.00 % C
6. 1.77E¢02 13,331 & H
4r.,.h7 ® N

. N
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| TEST 12
14 ’
7.91 % R
{25.93 % N
1.

2. 1.76E+00

30 cl‘Haozsz

\uo “' '58‘-01

\
5.|NO,

6. 2.96E402

1.

2.

3.

4.
Se

6

TEST 20

- NH,

CoHaO4
2.78E-01

2.69E+00
2. 14E+00

20,00 % C -
3.33 % H
23.33 % N
53.33 %.S



et Nt

’
L]

SOFTWARE | ; ;

A

Since random number generating function% may vary from one
computer to another, the random number generator in MOLE is included
in the program listing. The same series of random real numbers
are generated for the same initial seed. The seed used in printing
a quiz requested by a student is printed out as the exam number.
*This same number, when typed in by the student upon return to the

" terminal for grading, regenerates the same series of random numbers.

Thus, the identical set of questions in the quiz are regenerated,
making the grading of the student's answers possible,

A
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o

Sample runs of MOLE showing first, a quiz being printed and -then;
the student's answers being graded

4 o .
: ;ggags TYPE IN  YOUR NAME
v .
‘\.\~ | \
STEVE PLEASE INPUT A NUMBER FROM | THRU 15,000.
712391

O.Ke STEVE, BO YOU WISH TO TAKE A TEST OR HAVE YOUR TEST GRABEV?
IF YOU VISH TO TAKE A TEST, ENTER A I, AND IF YOU WISH TO

HAVE AN EXAM GRADED, ENTER A 2.

71

------------..-.----.-‘---------- ..... ----‘-----------.-------------‘---

EXAM NUMBER 11618
STEVE .

THERE ARE 7 QUESTIONS ON THIS EXAM. .

THEY ARE ALL ON THE MOLE CONCEPT. , Coe
PLEASE ANSVER THE QUESTIONS, AT HOME, AND COME BACK
WHEN YOU ARE READY TO HAVE YOUR EXAM GRADED.

QUESTION. |

HOW MANY MOLES ARE THERE IN 145 GRAMS oF
GUES‘NON. 2 '

YOU HAVE 21 MOLES OF SOMPIUM CHLORIBE (NACL).
HOW MANY GRAMS: OF SODIUM DO YOU HAVE?

QUESTION. 3 :
YOU HAVE $.40002E+24 ATOMS OF SILICON (SI1).
HOW MANY MOLES OF SILICON DO YOU HAVE?

QUESTION. 4
HOW MANY ATOMS ARE THERE IN 6.8
GRAMS OF WATER?

QUESTION. 5
YOU HAVE 4.20001E+24 MOLECULES OF HCL.
HOW MANY GRAMS B0 YOU HAVE?

QUESTION. 6 .
HOW MANY GRAMS OF CARBON ARE CONTAINED IN 66 "
GRAMS OF A COMPOUND THAT 1S 70.7 PER CENT CARBON?

i
QUESTION. 7
HOW MANY MOLES ARE CONTAINED IN 16

GRAMS OF C 35 H 78 0 | ? ,

e eeoowseedo oo A W E e rme e L O N N N N ) -

GOOB LUCK STEVE, AND HURRY BACK.

L T
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, S
PLEASE TYPE IN YOUR NAME
STEVE =
| STEVE PLEASE INPUT A NUMBER FROM I THRU 15,0200,
' 9. |
PLEASE INPUT A NUMBER FROM 1 THRU 15,008,
157

O.K. STEVE, DO YOU WISH TO TAKE A TEST OR HAVE YQUR TEST GRABED?
IF YOU WISH TO TAKE A TEST, ENTER A lo AND IF YOU W1SH TO
HAVE AN EXAM GRADEDo ENTER A 2. :

2

* PLE ER YOUR EXAM NUMBER.
711618

PLEASE ENTER YOUR.7 ANSWERS IN THE EXACT ORBER OF THE QUESTIONS.
PRESS (RETURN) AFTER EACH ANSVER.
72.28 ¢
7462 . .
78.97 .
%6.82E23 ,
7251.2 -
246.7 : p
?3025'2 i
. _ .

LY R X N N %X %X ¥ X R X N R K X B X J X J I 2 X 4 -—------------.‘-.-.--..-.--O.--.----C--ﬂ------.

EXAM NUMBER 11618

STEVE
o» ! /\/
CORRECT YOUR
ANSWER ANSWER. RESULT
2.28282 227999 CORRECT
482.81 462 CORRECT
8.96564 8.96999 CORRECT
6.82040E+23 6.82000E+23 CORRECT
2%54.24S _ 251.2 CORRECT
46.662 4647 CORRECT

3-156}65-02 3.19999E-82 - CORRECT

YOUR GRABE ON THIS QUIZ IS 100 2

D W S Eme e " EE o O OO0 ® DS HE S BT EGw R @S e S S w W - s ® o - -G aD e D U s MS e E W

HRRVELOUS FRIEND. YOU HAVE BEATEN THIS BROKEN MACHINE.

WOULD YOU LIKE TO TAKE ANOTHER QU1Z? .
ENTER | FOR YES, 2 FOR NO.
72

GOOD LUCK STEVE, AND HURRY BACK.

READY

-2

o,

-
Py 4



Yoo ' :

' . AN

.PLEASE TYPE IN YOUR NAME , v
BUMB :

BUMB PLEASE INPUT A NUMBER FROM | THRU 15,000.
793

s .

O«K. BUMB, DO YOU WISH TO TAKE A TEST OR HAVE YOUR TEST GRADED?

- IF YOU WISH TO TAKE A TEST, ENTER A |, AND IF YOU WISH TO
° ~  HAVE AN EXAM GRADED., ENTER A 2. - S
' 9
PLEASE ENTER | OR.2! . ST
IF YOU WISH TO TAKE A TEST, ENTER A |, AND IF YOU WISH T0
- HAVE AN EXAM GRADED, ENTER A 2.
‘e 71

EXAM NUMBER 17492

BUMB
.° THERE ARE 7 QUESTIONS ON THIS EXAM.
THEY ARE ALL ON THE MOLE CONCEPT.
PLEASE ANSWER THE QUESTIONS AT HOME., AND COME BACK
. WHEN YOU ARE READY TO HAVE YOUR EXAM 'GRADED. \

\
\

QUESTION. | .
HOW MANY MOLES ARE THERE IN l4i GRAMS OF
CARBON MONOXIBDE (MOLECULAR WT. = 28.011)7?

QUESTION. 2
YOU HAVE 6S MOLES OF METHANE (CH4).
HOW MANY GRAMS OF C B0 YOU HAVE?

QUESTION. 3
YOU HAVE 4.30601E+24 ATOMS OF SILICON (S!l).
HOW MANY MOLES OF SILICON BO YOU HAVE?

QUESTION. 4 :
HOW MANY ATOMS ARE THERE IN 6.4
MOLES OF METHANE® (CH4)? :

QUESTION. S
YOU HAVE 5.80802E+24 MOLECULES OF HCL.
HOW MANY GRAMS DO YOU HAVE?

QUESTION. 6 -
HOW MANY GRAMS OF CARBON ARE CONTAINED IN 78
GRAMS OF A COMPOUND THAT 1S 22.1 PER CENT CARBON?

QUESTION. 7
THE FORMULA OF AN ALKYL HALIBDE IS C 17 H 35 BR 1.
WHAT 1S THE WEIGHT X OF BROMINE FOR THIS COMPOUND?

S

o S00B LUCK BUMB., AND HURRY BACK.

- ERIC . 30
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¥ - 10 \
r
ﬁu:as:\vvps IN YOUR NAME : =
WMB | : | .
nns PLEASE INPU® A NUMBER !!ou I THRU 18,000,
19
O.Re BUMB, BO YOU WISH 70 TAKE A TEST OR HAVE YOUR TEST GRADED?
IF YOU'VISH YO TAKE A TEST, ENTER A‘i. AND IF YOU WISK TO
HAVE AN EXAM GRADED, ENTER A 2.
72 .
PLEASE ENTER YOUR EXAM NUMBER. o -
717492 . v
PLEASE ENTER YOUR 7 ANSWERS IN THE EXACT ORBER OF THE QUESTIONS. . ,
PRESS (RETURN) AFTER EACH ANSWER. | ‘.
730‘ ' *
1703.9 ' ' . '
7.2 :
12.4E19 : ‘ e .
2297.4 ' | 2
71247 : ' )
7%8.4 ’ ' ’
EXAM NUMBER 17492 . ‘ S
UMB - ~
CORRECT T YOUR
ANSWER ANSWER ~ RESULT
. ) |

$.03374 5.8999% " CORRECT

788.715 783.9 WRONG

7.13931 7.19999 CORRECT

1.92736E+25 2.40000E+19 VRONG . N

351.101 297.399 WRONG S

17.238 12,6999 WRONG
. 25.8191 55.4 WRONG

YOUR GRADE ON THIS QUIZ IS 29 %

WOULD YOU LIKE TO TAKE ANOTHER QUlZ?

ENTER | FOR YES, 2 FOR NO. _

72 - . @
GOO» LUCK BUMB, AND HURRY BACK.

REA
Y

31
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.- - ’ . 4
A BASIC PROGRAM MQLE @N THU, AUG 21, 1975, 12320 PM
2" NAME /MALE ‘ | ) - .
o 10 EM *#***IMNI!**ttt*****t***#*######*#t*#**##*#*#*##*****lﬂltt**t*#tt*
. - REM %% .
.' 30 REM %% THIS IS A T PASS PROGRAM IN WHICH PROBLEMS VILL as
' ~~ 40 REM #*#%%x SELECTED AT RONDIM. AFTER ANSWERING THE QUESTIONS
—_ '~ 50 REM ##& THE STUDENT L RETURN AND SUBMIT HIS ANSWERS: THE
, 60 REM #%& COMPUTER WILL THEN GRADE HIS RESULTS. - »
70 REM %#x

- 80 REM *t*#**t##*###***#*****t*tt******tt#t*#t*t**t*t**t*t*ttt*tt**tt*
90 pIM BL7),C(7),A8(20) °
' 100 LET K~G~0

; 110 PRINT

: 120 PRINT - '
' 130 PRINT "PLEASE TYPE IN Y@UR NAME"
"7 140 INPUT AS '
- 150 PRINT

160 PRINT AS;
170 PRINT * PLEASE INPUT A NUMBER FREM | THRU 15,0004 ,
-~ 180 INPUT S

190 LET S=INT(S)
200 IF S<i THEN 170

# . 210 IF S>15%000 THEN 170 »
220 PRINT "0.K. "3
230 PRINT AS$3 ~—

- 240 PRINT ", DI YOU WISH T3 TAKE A TEST 6R HAVE YOUR TEST GRADED?"
250 PRINT "I1F YOU WISH T@ TARKE A TEST» ENTER A 1, AND IF Y3l WISH T@"
- 260 PRINT "HAVE AN FXAM GRADED, ENTER A 2. _ :
270 LET P=l
280 INPUT Y
290 1F Y=l THEN 470
-~ 300 LET K=K+l
310 IF Y=2 THEN 350
320 IF K>3 THEN 3140
- 330 PRINT “PLEASE ENTER 1 @R 21
340 GBTE 250
' 350 PRINT "PLEASE ENTER YZUR ‘EXAM NUMBER. "
- 360 INPUT X
370 PRINT "PLEASE ENTER Y@UR 7 ANSWERS *;
380 PRINT "IN THE EXACT @RDER OF THE WUESTIONS."
- ‘390 PRINT "PRESS (RETURN) AFTER EACH ANSWER."
400 FBR U=l T@ 7
410 INPUT CCU]
420 NEXT U
430 LET S=X
440 LET R=X
450 LET P=2
460 GBTd 510
470 G@SUB 2860
480 LET S=RI o
490 LET R=INTC10000. 5+22000tna)
500 LET S=R
510 PRINT
520 PRINT
530 PRINT "ewemecmeccencecrcacceccnocccancecans "3
540 PRINT "ecececccceccrccancncncnecaneaan —————
550 PRINT -
PRINT “EXAM NUMBER"3R

32



370

PRINT.

12

$80 -PRINT ASS
PRINT -

590
600
610
620
630

630

PRINT

1F P<>] THEN 660

PRINT
PRINT
PRINT

*THERE ARE 7 QUESTIONS ON THIS EXAM. **
“THEY ARE ALL ON THE MBLE CONCEPT."
“PLEASE ANSWER THE QUESTIGBNS AT HOME, AND CBME BACK'

650 PRINT “VHEN YBU ARE READY TO HAVE YBUR EXAM GRADED."

660 PRINT

670 PRINT . . .
680 LET I=0 T |

690 GASUB 2860 .

700 LET R3=INTC31.1999+126.9#R2) | |

710 GISUB 2860 .

‘720 LET R=INT(l.S5+4%R2) : - |

730 GOSUB 3080

740 IF P<>] THEN 760 |
'750 PRINT "HOV MANY MBLES ARE THERE IN'3R33%“GRAMS OF"
760 GET@ R BF 770,810,850,890,930 .
770 IF P<>1 THEN 790

" 780 PRINT “CBPPER (AT. WTe = 63.54)?" .

790 LET B(11I=R3/63.54

800 GATA 960

810 1IF P<>] THEN 830

820 PRINT “WATER (MOLECULAR WT. = 18.016)?7"

830 LET BL1)=R3/18.Q16

840 GGTE 960

850 IF P<>] THEN 870 < _

860 PRINT “CARBON MONGXIDE (MBLECULAR WT. = 28.011)7°"

870 LET B(1)=R3/728.,0109 o,
880 G@Td 960

890 1F P<-1 THEN 910 : ' .

900  PRINT "CALCIUM FLUARIDE., CAF2 (MBLECULAR WT. = 78.083?"
910 LET B(1)=R3/78.08

920 G3TA 960

930 IF P<>] THEN 950

940 PRINT "CARBON, C (AT. WTe = 12.011)7"

950 LET BL1)=R3/12.011 :

960 GESUB 2860 ‘
970 LET R3=INT(20+60%R2) ‘
980 G3sSUB 2860 ;

990 LET RsINT(!.5+3%R2)
1000 GESUB 3080
1010 IF P<>1 THEN 1p30
1020 PRINT “Y@U HAVE"SR33“MOLES GF "}
1030 GIT@ R @F 1040,1090,1140,1190
1040 IF P<>l THBEN 1070
1050 PRINT “NITRIGEN (N2)."
1060 PRINT “HBW MANY GRAMS @F N D3 YBU HAVE?*"
1070 LET B({1)=R3%28.0138

. 1080 GOTE 1230

1090 IF P<>] THEN, 1120

1100 PRINT "“METHANE (CH4)." -

1110 PRINT "H@W MANY GRAMS @F C D@ YOU HAVE?"
1120 LET B(1)=R3%12.011

33 . .
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S :

Ky

y

Ty

asTe 1830 : .
IF Pe>) THEN 1170 :
PRINT "METHANE CCH&).%

PRINT "HEV MANY GRAMS 3F METHANE D3 YOU HAVE?® .
LET BL1)=R3#16.043 n

GITe 1230 . ST e

IF P<>1 THEN 1220 . - ,

PRINT “S§DIUM CHLORIDE (NACL).*

PRINT “HOV MANY GRAMS @F SODIUM D3 YBU HAVED"
LET Bl 1)=R3%22.9909 °

Gostim 2860 .

LET aa-cxur<20060¢aa>/10>caeea

GISUB 2860 .
LET R-lﬂ1(10503#82) o .

GI SUB .. 3080 -

JF P<>»)l THEN 1300

PRINT “Y@U HAVE“J R3S

G9T R @F 1310,1360,1410,1460

IF Pe>] THEN 1340 ¢

PRINT “M@LECULES OF ETHANGL (C2HS@H)."

PRINT “H3W MANY MGLES @F ETHANGL' D@ YOU HAVE?™
LET. atx:-aaze.oeaousza

GoT8 1500

IF Pe<»] THEN 1390

PRINT “MBLECULES OF HYDROGEN (H2)."

PRINT “HOW MANY MOLES @F H D@ YU HAVE?"

LET atxl-acnals.oaaolszs

GeTe 1500 .

IF Pe>1l THEN 1440 .

PRINT “ATEMS OF SILICEN (SI)."

PRINT “HOV MANY MOLES @F SILICON na YBU HAVE?"
LET B{1)=R3/6.02301E23

63 Td 1500

IF P<>] THEN 1490

PRINT “ATEMS OF NITRBGEN (N)."

PRINT "HOV MANY MOGLES OF N2 GAS D8 YU HAVE?"
LET BC1)=(R3/6+02301E23)%.5

GZSUB 2860 ‘ )

LET R3=INT(20+60%R2)/10 .
GO SUB 2860

LET RuINT(1.5+3%R2)

G8 SUB 3080

IF P<>1 THEN 1570

PRINT ""H@W MANY ATOMS"}

G3TP R OF 1580,1630,1680,1730

IF P<>] THEN 1610

PRINT " @F CARBON ARE THERE IN -

PRINT R3J“MOLES OF TOULENE (C7H8)?*

LET BL1)=7«R3%6.02301E23 .

GT@ 1770

IF P<»l THEN 1660

PRINT " @F FLOURINE ARE THERE IN *

PRINT R33“GRAMS @F SILICON TETRAFLUBRIDE (51F4)?"
LET BlIJ-(R3/104.086)t4t6.02801523

68T 1770

IF P<>] THEN 1710

34
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<X ) 990
™ 1900
. 1710
ﬁ 1720
~ 173
ﬂ 1740
: 1750
2 1760

1770

1780

®  1790068SUB 2860

1800
1810
-~ 1820
“¢ 1830
| 1 840
* . 1880

1860
- 1870
* 1d80
C Y 1890

- }900
-+ 1920
1930
1940
1980

- 1960
“ 1970
| 1980
1990

“~ 2000
2010

2020

* 2030
2040
208
2060
2070
2080
2090
2100
~ 2110

2120

2130
- 2140

2180

2160
. 210
. 2180
2190
2200
2210
2220

2230
y 2240

PRINT " ARE THERE IN“IR) . . .
PRINT "MSLES 8F METHANE (CHa)?" .
LET BLIJ=R3s5s6.02301E23 . o
6079 1770

IF P<>] THEN 1760 |

PRINT “ ARE THERE IN“3R3 - |

PRINT “GRANS OF VATER?" ' - .

LET BL11#346.02301E23%CR3/18.018%)

GeSUB 2860

LET R3=CINT(27+60%R2)/10)%] E24 ‘ L e

LET ReINTC1.5+3%R2)
GO SUB 3080
IF P<>1 THEN 1840
JPRINT “Y3U HAVE“IR3}
G6T3 R OF nsso,nooo¢n9so.aooo
IF Pe>»! THEN 1880
PRINT “ATOMS OF SILICON.*
PRINT “HSV MANY GRAMS D@ YOU HAVE?™ . . -
LET Bl 1I=28.086%(R3/6.02301 E23) ° ~
GO T8 2040
1F P<>] THEN 1930
PRINT “MOLECULES OF HCL."™
PRINT “HOW MANY GRAMS D& YBU HAVE?"
LET Bt11336.46#(33/6.02301523) :
G8TE 2040 - ,
IF P<>] THEN 1980 . : .
PRINT "“AT3MS GF CARBON."
PRINT “HOW MANY GRAMS. 6F CARB3N DIGXIDE (C@2) CAN vou MAKE?** .
LET BL11=(R3/6.02301E23)%44.009
6aTé 2040
IF P<>|l THEN 2030
PRINT “"MOLECULES @F BROMINE." _ _
PRINT "“H@W MANY GRAMS D YBU HAVE?* .
LET BC1)=(R3/6.02301E23)#(2479.916) '

SUB 2860

ET R3=INT(10+980%4R2)/10 .
GBSUB 2860 ‘ .
LET R=INTCle5+R2) .
G@SUB 3080 _ -
GETe R B8F 2100,216¢ .
LET RA=INT(13+200%R2)

IF P<>{ THEN 2140
PRINT “HOW MANY GRAMS OF CARBON ARE CONTAINED IN"JR4
PRINT “"GRAMS GF A COMPAUND THAT IS“3;R33"“PER CENT CARBON?' ,
LET BL1)=R4*(R3/100) ,
GO TO 2240 % : //‘
GO SUB 2860 -
LET RA=INT(150+990%R2)/100
LET RSsR3+R4

IF P<>! THEN 2230
PRINT “A MIXTURE @F"3RSi"“GRAMS OF A + B couraxus«:na
PRINT “GRAMS OF A."
PRINT “WHAT IS THE WEIGHT PEBGENT OF A IN THE MIXTURE?"
LET BCI)=(R3/R5)#100
Ge SUB 3080

35



.Y 8880 eOSUS 2860

2860
2870
- 2280
2290
2300

- - 2310
2320
2330

o 2340
2380
2360
2370
2380

" 2390
24060
2410
2420
2430
2440
2450
2460
- 2470
2480

< 2490
-~ 2500
2510
2520

“ 28530
2540
2550

- 2560

2570
2580

-~ 2590

2600
2610
- 2620
2 630
2 640
“ 2650
2 660
2670

- 2680

2 690
2700

< 2710
2'720
21730

= 2740
2750

. 2760
2770
2780
2790
2800

LET R3I=INT(I 80-990!!3)
LET RA=INT(24R3+1)

GOSUB 2660

LET R®INTCl.5¢24%R2)

GeTd R OF 2310,2360,24820

IF Pe>] THEN 2340

g

15.

PRINT “THE FURMULA @F AN ALKYL HALIDE IS G") R3J“H"IR4I“BR 1.

PRINT “WHAT IS THE VEIGHT % GF BROMINE FOR THIS COMPOUND?"™
LET BL1)=((79.904)/C(R3*12.011)+(CR4*1, 008)*79-904‘))*100

G319 aao‘b
LET RASINTC(R4-1)

IF P<>] THEN 2400 ‘
PRINT “THE FORMULA B8F a KETGNE IS C“JB3J"H“3RAS"G 1e®
PRINT “WHAT 1S THE WEIGHT % OF OXYGEN FOR THIS COMPIUND?"
LET Bl11=(]15.999/((R3%12.011)+(R2%}., 008)*15-999))#100

GBTE 2450
LET RAsINT(R4-1)
GeSuUB 2860

LET RS=INT(15+99%R2)
IF P<»] THEN 2480

»

PRINT "H@W MANY MOLES ARE CONTAINED IN"3RS
PRINT “GRAMS GF C"3R33“H"3RA43"Q | 7%

LET BC IJ-RSI((R3#1200H)+(R4*I

IF P=| THEN 2610

PRINT *CORRECT","YOUR"

PRINT "ANSWER", "ANSWER” “RESULT”

PRINT

FGR I=]| TQ 7
IF B(11>1.054C{1) THEN 2590
IF B{11<.95%CLI) THEN 2590
PRINT B(1),CL1),"CORRECTY
LET G=G+100/7
GATd 2600
- PRINT B({1),C(11,"WRANG"

NEX‘I‘ I

PRINT

IF Pa]l THEN 2640

PRINT "YGUR GRADE OGN THIS QUIZ IS"JINT(G+e5)3" %"
PRINT - '

.ooa)+‘s.999f"

IF INT(G++5)<>]100' THEN 2690
PRINT “MARVELBUS FRIEND, YOU HAVE BEATEN THI1S BROKEN MACHINE."

IF P<>1 THEN 2740
PRINT "GOGD LUCK i

PRINT. AS;
PRINT ", AND HURRY BACK."
PRINT '

IF P=]l THEN 3180

IF P=9999 THEN 3180

4

PRINT "WAULD YU LIKE T3 TAKE ANOTHER QulzZ?“
2 FUR NG." '

PRINT "“ENTER | F3R YES,

INPUT Z
LET P=|]

LET

3=0

A

Va

36 _ -/
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. . : 16 -
#2810 -1F Im) THEN 870 2 ) | oL
#2820 IF Z=2 THEN 2840 S ? -
5. - 2830 @8TA. 2770 S .
4+ 284Q ‘LET P=9999 | ‘ . _ .
2850 GaT9 2700 | oo -

_‘.‘;‘, . 1 o !

2860 REM u-umuut*icatatt#tntuau:t.##un#u«nttutunnu"uut

28170
2880
e 2890
. 2900

2910

2930
2940
2923
29
% 2970
2980
2990

*: 3000

3010
.- 3020
" 3030
3040
_ . 30s0

3060

2920

REM
"REM
‘REM
REM
REM
REM
LET
LET
REM

L 2 1

wsx THIS IS THE RANDPM NUMBER GENERATBR.

##s GIVEN A SEED, S. IT PRODUCES A RANDSM INTEGER (R1)

#%k FROM 1| THRU 16,384 AND A RANDIM REAL NUMBER (R2) ,
=% FRGM O THRU 1.

Ll
A=131
M=} 6383

*xs MAKE SURE THE SEED IS @DD.

IF CINTCS/

LET
LET
LET
LET
LET
REM
REM
LET
REM
REM

SsINT
T=A%S
Q=INT(T

+1)

M)

Rl1aT=-Q&M

R2=R1/(M~1)
sx% SET THE NEW SEED T@ THE VALUE GF THE RAN D@M- INTEGER .
*xx JUST GENERATED. .

SsR|

I)n2<>S THEN 2980

)

%% THIS INSURES THAT THE SERIES GF RANDZM REAL NUMBERS

#%% GENERATED FOR THE SAME INITIAL SEED WILL BE IDENTICAL- ‘

3070 RETURN

3080 REM #*#*#*#***##*#***#*********###*##**##*###**t****t*#*t#a#**a*#mt
3090 LET I=]l+]
3100 ‘'IF P=2 THEN 3130

. 3110 PRINT : , - -
3120-PRINT “QUESTION. *31
} 3130 RETURN . ' .
- 3140 PRINT “S@RRY *; . -
- 3150 PRINT As3 :
3160 PRINT ", PLEASE GET SOME HELP. S LENG FOR NOW." :
. 3170 steP . ' -
.3180 END ~
- ~
;. -~




TEST
. Y.

2.

3.
‘y,

S

Unit Test on the Mole Concept
> .

3

r 3

THE PERCENTAGE COMEOSITION BY WEIGHT Ol A COHPOUND IS

1
C ‘42,86
N 2,38 " .. ¢
0 38,10 L
N .'16.67

]

WHAT IS ITS FHPIRICAK\OR SIMELEST FORMULA?

HOH MANY MOLES OF SO, \MOLECULES ARE THERE IN 25, 849 GRANS OF 503

HOW MANY GRAM ATOMS OF 0 ARE THERE IN

70.498 GRAMS OFP 0 ?

WHAT IS THE PERCENT BY HEIGHT OF EACH ELEMENT IN Ti(OH), ?

HOH MANY MOLES OF Li ATOMS ARE THERE IN -

1.
2.
3.
4,

Se

TEST 1

C;H,NO,.
4,.04p-01
4, 81E+00

Ti 4.13183E+401

-

’

17,797 GRAMS OF LiOH?



TEST

i

a /
Unit Test on the'uale'concopt

2 - '
WHAT IS THE PERCENT PBY WEIGHT OF EACH ELEMENT IN CpHe ?

HOW MANY MOLECULES CF NO ADD UP TO A MASS OF 38.949 GRANS?
HOW MANY GRAM ATCMS OP O ARE THERE IN 75.298 GRANS OF O. ?
HOW MANY GRAMS OF O ARE IN 3,209E¢24 MOLECULES OF N 0,?

THE PERCENTAGE COMEOSITION BY WEIGHT OF A COMPOUND IS

H 1.59
0 7().19
N 22,22

WHAT TS ITS FMPIRICAL OR SIMFLEST FORMULA?

TEST 2
1. H 2.012733;01
2. 7.82E+23
3. 4.71E+00

4, 3. 41EeQ2

5. HNO,

N

o T s
T

.- _.;6'



\ b_ e
%ﬁ Unit Test on the Mole Concept
o~ i : :
‘- TEST ~
i 1. WHAT rﬁ YH? PERCEL! BY WEIGHT OF ®ACH ELEMENT IN CaPl, ?
U - 2. HOW MANY 4YCAS ARE fHERE IN 23.599 GRAMS OF O ?
3. THE PERICENTAGE CCNTUSITION BY WEBIGHT OF A COMPOUND IS
.. ' c 4.0 »
4 5,88
0 uW?1.,06
. - ‘WHAT IS ITS P {RICAL-OR SIMELEST PORMULA?
(4. WHAT IS THE MOLFCULAR WELGHT OP NO, ?
W
5. 4lUW MANF GRAMS “f Sn ARE IN 3,450 NOLES OF SnCl,?
- .
L
o
L
L .
TEST 3
i »
i 2. B.B8E+23
- ;
- |
!
i 3o C‘“‘OJ
~ i
; U, U,60FE+01
C o~ l
1
{
i
- !
- i :
\\. [ 4()

. e g 5,4
ER)

_——"""/—
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TEST

1.

2.

3.

5.

,.-' |

t .
. .
. o I
$ .

Unit Test on the Mole Concept

4 . C k -
HOW MANY ATOMS ARE THERE IN 42,387 GRANS OF Al ?
HOW MANY ATOMS OF S ARF THERE TN ' 1.13769F¢24 MOLECULES OF 50,?
WHAT IS THE PEKCENT BY WEIGHT OF EACH. ELEMENT IN CO, ?
THE PERCENTAGF COMECSITION BY WETGHT OF A COMPOUND IS
0 1.59 !
0 76.19
N 22,22 | |
JHAT IS ITS EMPIRICAL OR SIMELEST PORMULA?

HOW MANY MOLECULES OF Cl, ADL UP TO A MASS OF U4B8.949 GRAMS?

TEST 4
1. 9.UBE+23
20 1. 14P¢ 24

3. 0 7.27265E+¢01

4, HNO,

5. U.16E+23




r v
- , s cme— o gnd ¢ Teston the-#gle. ‘Concept
- ‘ | : E
.. . ) s ° | -/'/"
w TEST s S , 7
1. WHAT IS THE PCRCENT BY WEIGHT OF EACE -ELRMENT-IN-NiS ?
- 2. HOW MANY GRAMS OF Br ARE IN 4.440 MOLES OF HBr?

3. IF'ONE ATOM OF TLEMENT X WEIGHS 1.993F-23 G, FHAT IS THE ~
- . ATOMIC WEIGHT OF X ?

4. ONF MOLE OF AsHy IS DLACED ON THE LB?{ PAN OF A THO-PAN BALANCE,

- HOW MANY MOLES OF NH,Cl NUST BE PLACKD ON THE OTHER PAN
" TO EXACTLY BALANCE THE NOLE OF . AsHy 7
« 5. THL PFRCENTAGE COMFOSITION DY WEIGHT OF A COMPOUND IS
Ho 1,12 . .
0 '62.92 : 4
- . S 35,96
4HAT 1S ITS EMPIRICAL OR SIMELEST FORMULA?
~. L
]
- ¢
’ :
* ~
b 4
. .
] TEST 5 | .
- "1, Ni 6.46770E+01
2. 3.55B¢02 | .
-

3. 1.,202e01

4. 1.“68000_

5. H2S5,0,
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i Unit Test on the Mole Concept -

6
WHAT IS THE PERCENT BY WEIGHT OF EACH ELEMENT IN Crp03 ?

THE PERCENTAGE CCMFCSITTION BY WEIGHT OF A CONPOUND IS
o 1.59
0 76.19 , . L.
N 22,22 | :
WHAT IS ITS anpxnrcax CR SIMELEST PORMULA?

IF INE ATOM OF FLEMENT X WEIGHS 9.752E=23 G, WHAT IS THE
ATOMIC WEIGHT OF X ? i nr

HOW MANY HOth OF PHy MCLECULES ARE THERE IN 14.300 GRAMS OF PH; ?

N

HOW MANY ATOMS OF Q ARE THERE IN 6 110 GRAMS OF Pb(NOgy) 2?

TEST 6
“1« Cr 6.84202E¢01

2. HNO,

3. 5.87E+01

4, 4, 213"01

5. 6.66E+22 )
\\."

Lt

L
R
T

+ LN
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TEST
1.

2.
3.

4.

4

Unit Test on the Mole Concept

7 .

HOW MANY ATOMS "ARE THERE IN 23,498 GRANS OP Cl1 ?

-y .
HOW MANY MOLES OF B ATCMS ARE THERE IN 18,298 GRANS OF BF,?

CALCULATE THE PEPCENT BY WEIGHT OF EACH ELEMENT IN CaHgO4N,o

.THE PERCENTAGE CCMPOSITION BY WEIGHT OF A COMPOUND IS

C 67.92 .
H 50\66 - N
N 26,42 )

WHAT IS ITS EMPIRICAL OR SIMELEST PORMULA?

INE MOLE OF KI IS PLACED ON THE LEFT PAN OF A TWO-PAN BALANCE.

HOW MANY MOLES OF PL(NOy)p, MUST BE PLACED ON THE OTHER PAN
TO EXACTLY BALANCE.THE MOLE OP KI ?

TEST, 7
e 3.99Ee¢23
‘20 2. 70!"01

3.

. 16.00 % C

B 4.00 % R

: 42.67 % 0

e 37.33 X N
3.

So 50012"01

.
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Unit 'M\st: ohh the Bole Concepr,

i
L)

3 | . |
THE DPTRCENTAGT COMFCSITION RY WFIGHT CF A COMPOUND IS.
“ ' 2. 1‘ = . v
N 29,79
'3 (JB.OQ ‘
WIIAT IS ITS EvMPIRICAL CPR SIQ[LEST FORMULA?

WHAT TS THE. PEFCFNT RY WWFEIGHT OF FACH ELEMENT IN Can ?

!

HUOW. MANY MOLES COF P ATCMS ARF THEFE IN 30.70C GRAMS OF BF 4?

TF NMIZ ATOM OF FLFMINT X WEIGHS 2.653E-23 G, WHAT IS THL
AICMTIC WEIGHT COF Y ?

AUAT TS THI MASS (IN GTAFS) OV 9.45C MOLIFS OF K172

. . ¢

TEST 8

1. HSN
2. O 2.85207E+01

3. 4.,53E-01

4e 1.607+01

5., 1.57E+C}

’
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Unit Test on the Nole Concept:

-

.9 K
HOWN MANY GRAMS OF Li ARE IN 3.055 MOLES OF LiOH?2

-

CALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN\C3H,O0,N,

o

7

v, ~

WHAT [S THE MOLFCULAR WEIGHT OF Hj,Se é"

IF ONE ATOM OP ELFMENT X WEIGHS 2.658E~- 23 G, WHAT IS THE
ATOMIC WEIGHT OF X ? s :

THE PERCENTAGE COMPCSITION BY HEIGHT OF A COMPOUND IS’

C 40,45 - ‘
" H 7.87 . - ' -

0 35,96

N 15,73

WHAT IS ITS FMPIRICAL OR SIMELEST FORMULA?

TEST 9 .
1. 2.12B+01 »

2.
40.45 % C
7.87 % H
35.96 % 0
’ 15.73 % ¥ ~

24 /
3. .8.10E+01

4. 1.60E+01

S¢ CyHyO,N
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F . - TEST “C' . [ 9 . o ’ c
¥ 1. HUW MANY GRAM APCMS OF. B ARE THERE IN 19,198 GRA%S OF P 2 ' o
- 2, THF PRPCEMIAGE CCMFNSITINN BY AEIGHMT OF A CCMPOIND IS
¢ 25.53 : .
M. 0».—}8 . -
L W N 68.09 : . o
¥ \ AHAT TS ITS FAPIPTCAL OR STIMELEST FORMULA? . ®
P . . .
- 1. CALTULATE THF TIPCFNT PY WRYGHT OF JZACH ELTFMENT ‘TN O4¥,. .
4,  Hud MANY MOLES OF CC, MCLECULTS ARE THFRE IN 41,799 GRAMS OF CO, ?
S,  HuWw MANY GRAMS OF C APE IN  4,8120¢23 MOLECULFS OF C,oHg?
(
TEST 10
- . 1. 6.20E‘0‘
- . e
S - . 2. CHJOQ
3.
- 69.57 % 0 _
. \ 30,43 2 N ’
3.
4., 9.5uF-01 *
- 5; 3.911‘:0")1 .
: Y ‘. -
5
'




