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- balance will agpee that this is an extremely accurate dev1ce‘ Yet when one compares /

- see hoy the lar solutio

OBJECTIVES ' 8 “ - NG

When you finfsh this unft you will be abla¥igh
1. define mélarity'and molality, t

2. prepare any volume of any pa;ficular molar or molal solution.
*3. use molar%}y and molality 'in.chemical problems.

4, convert from one concentration unit- to-another. ‘

N
" ‘ \
L
| k v .- ) ; ‘ . :
Before you begin this unit you should know Y _ N
‘1. the conceRts in the unit on introduction to solutions.
2. how to utilize the mole in-chemical eatculations.
3. how to use metric yhits of V%}dme and mass. )
* o o . ) o T
PRE-TEST - , A ' . :
o 2 f 53“‘.“ a
1. Calculate the % by weight of a solugion prepared by dlssolvlng 10 mmoké.of
NaCl (MW = §8.5 g/mole) in & .8 of water. R
. How many mls of acetone (CH3COCH3), (Mw = 58 g/mole) are requ1red to pre-
* » are 200 ml of a 15% v/v of acetone in water? o o '
‘ 3 galculate the concentratiofy of Fe+f,1n PPM‘of a solution in which 50 mg of R
FeSO, was dissolved in one litef of -H,0.  (At. wts.: Fe = 55,85, S:=-32, .
S0 = 16 é/mqle) . _ . . | ' ' -
' L ' T \
"Answers to pre-test: . -
| 1. 11.7% w/w S |
o, 2. 30 m . RV :
. 8. 18.% PPM ot 4
\ * ‘
o . ) ) .
- INTRODUCTION _~ , . v ' N - \ Yo
. o o\ .
_ In chemlqtry theré is ' always a need ot measuring out spe01f1c amounts of re- f
~agents in running chemlcal reactions. Anyone who has handled a modern analytic ' . _I V\‘

the time and effort to weigh a humber ?f qmples as opposed to measuring out quan-

tities by volume, as say, teaspoons, c\psy or mlﬁllllte?s, eVevyone w1yl agree that

volume measure is many times faster and easier than weight measure. Coupling this

" .4 \

thh the fact fhat all chdrlcal reactions occur on a mole ratio basis, it is.easy 'to r'

was invented. The molar solution dispenses molee of. sol-«
ute on a volumé basis. Later we w111 see that the molal . solutlon is just\a re- .
arrangement of the weight percent solution we learned before.: ( 5 ' ‘.

S o o ‘ : f; _(}"_, S -"L O (w‘ :}\ I
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THE MOLAR SOLUTION ‘

L

. Volumetric . *
Flask

(a)

In (a) a volumetrlc flask of the size requlred is obtained. These come dn various -
standard sizes from % ml to 2 liters., Next, a given weight af a solute is obtalned
This weight represents a defini%e number of'moles Now water i’ added (b) and the
mixture shaken constantly until the solution rmeni&cus" is exa#tly at the mark of

the volumetrlv flask (c? Note that the amount of water added is not measureg so

long as the total solution reaches the mark oh the flask.

- v

Example 1. Suppose now we weighed out 15.96 g of CuSO, and diluted to‘SOO ml in a
' volumetric flask. What would the molarity of the solution be?
N\ : ’

. _ no. of moles solute .
1. Molarity = total volume, oF solution in 1iters {

N In molarity problems we calculate the numerator and denominntop

!

—+ separately, and then divide. ' : . ' ,

| ‘ * g-of solute _  15.9¢  CuSO | . .
2. Moles of solute = Smreiyige™ = TETIE g ' qS0, /moT .
3. No. of moles CuSO4 = 0.10 moles Co
® 4. Vol. of solution = 500 ml = 0.5 1 !

‘ 0.10 moles CuSO,  _
0.50 Iiters solution ~

Frl

0.20 M

5. Molarity =
» \

e We see that molarity has the unhits of ?%%%% ' " o ‘

‘Let's-wfite dofn all the formulas we: used so far ...
! ) v
. solute N i e -
5. Mo, of moles - A FRLIE _ |
*7. 1 liter = 1070 ml L
»  + 8. Molakity = moles/llter

* t

P "“Since'\l' mole = 100U millimoles (mmol) “and 1 11ter~\1000 ml, the molar-

i 1ty can also be represented as: - . . L

_ no. of mmol ¢ . mmol ,
M = o ToF ml  ° OF» Units of =y= .
Yo Bur 0.20 M solution of CuSOu would then contaln 0.20 molqs CuSOa/lxter
. +  of solution or 0.20 mpols/ml Note that ‘the 9olar1ty value. does not.
, = change. Ce T ‘4 S
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Example 2.
~
)

Problem 1.

Problem 2.

Problem 3.

. Suppose you digsolve 30 mmol of NaOH in 0.4 liters. Calculate the mo-

larity.  First we notice that the units are not consistent; we need ei-
ther mmols/ml or moles/liter so wq can do it in one of two ways.

Method 1: _
30 mmols = 0.03 moles

v N [y

Then _ .
X M= 0. 83ngq%?ieﬁgon 3 x 107? moles
. b x 107! liters '
= 0.75 x 107" molar l )
"M = 7.5 x 102 mo]ar )
S Q%'M"= 0.075 molar S
Method ?: ‘ |
0.40 1 = 400 ml N

Then o v _ ‘

Molarity =‘?0 mﬁél = 0.075 molar . . .

Notice that the same number is obtained in both cases, Try the follow-

ing problems to see if ‘you have the idea.

Calculate the molarities of the following solutipns:

a. contains 50 mmol of solute in 1.5 liters of-solution:.

b. coniains 165.6 g of lead nitrate (MW = 331.2*g/mol)- in 250" ml of
solution.’ ' - ~ L _

c. ocontains QS.é milligrams of manganous chloride (MW = 126 g/mel) in

0.1 1iter of Solutiop.

-Let's examine the problrm wherein we delivered a given volume of solu-

tion, say 20 ml of a 0.50 M ferrous sulfate (FeS0,), d’ﬁish to calcu-=
late the humber of grams of FeSO, delivered. (MW FeSO, = 152.~g/m61)

Since , \ , _ | S
moPes solute -

Mplaplty.= liters of solution -
then : : ' *- _ - 3”
. 0.50 mmol FeSO, 1 mol 152." g FeS0,
20 ml solution x —y— T ¥ion ~ % T000 mmoT * ~moT Ted0. - .
- X 0.50 x 152, S
y = 20 200% 1 g FeSO.. = 1.52 >4 !
,Calculate the. number of grams of solute in 100 m) of a § x 10" * M solu- “
tlon ‘of silver nltrate (AgNOa) (MW = 170 g/mol). " —~

How many m]s of a 3 M solutlon can - -be prepaved from 60 grams of sulfuric

| $ acid (H2S804), (MW = 98 g/mol)? ' < Vo
. = ) o : | {
Weight percent concentrations can be: converted to molarity provided the density
of the solution is available. i . - \
» . . [
'Exah l¢ 4. Calculate the molarity of a ,solution of nitric acid (HNO:) (MW = 63

. ¢
g/mol), which is 29.26% w/w HNO3 and has a specific. gravity of 1.18..
. B , 5;‘ ; : ,

Y B e



p":‘dnw“‘““f‘ EE ELEE i FORIETYWLTY TR R T YT T T T T M it Aty vt et e MY BT L T s M T ettt e R G
. . . .

ST, T L R L . R L. Sac

i
. ) The specific gravity is the ratio of the density of an object to thé T
~ 7 ) .
density of watar. In the metric system d H20 = 1 g/ml.so the density of
the HNO, solution is 1.18 g/ml. ' ' ) .
One way of‘golving thls problem is to suppose that we had 1000 m1 (1 li- ¢
\
R ter) of this solution. Then }f we can calculate the number of moles of
solute that would.be present in the volume of 1 liter, that number of )
moles would equal the molarnty S '\
\ :
Step k. Ugsing the density, ftnq’the tptal welght of 1000 ml of solu-
. ) tion. \ f
- - . - U UUUSURn N 1 - S+ ST KUY o Ko o I U
S = . I
1000 ml 'solution mT sbIution g solution ‘ :
R Step,Q: Using the % JQW composition calculate the fraction of ‘the total
y N weight of solution which is solute.
' e 0.2926 g HNOs _ - -
g solution X g soTution . g ANO 4 . 3
. Step 3. Using the molecﬂlar'weight'of the solute, convert grams of sol-.

ute to moles of solute.

g HNOy V% mgl ”NOS - moles HNO 5

*

Step u. Puttlng Steps 1 through 3 together:

, . 1000 x 1.18 0.2926 . § 48 mol HNOs - " )
5.”8 mOl HNOA - 5."8 M

Step 5. Molarity = > Y Titer

L)

Problem u. Calculate the molarlty of an ammonium hydrox1de solution (NH4OH) .which = * |

"has a specific gravity of 0.96 ‘and contains 9.38% by welght of NH 1.

LAY

: Iy o ) Fd
d MOLALITY
. - - : . . - ¢
The molality concentration arises as. a'useful concentration unit when dealing,

Al

(
. with physical interactions be tween solute- hnd solvent (see Colllgatlve Propertles)

Be careful to distinguish the dtfference between molarttv and molalltv

Molality is defined as moles of solute per kilogram of solvent, or in equation
&
fopL

. <, ", moles solute |
= - ‘
molality kllogram ~solvent

An important consxderatlon of molality is that the denomlnator contalns the welght

v
4

of solvent only, not solufion. : : ‘
%1nce most experlments in which molality is requlred involve weighing out both
" sglute and solvent the following formula is much more operational (useful) and it

mlght be advxsable for a student, to keep it in mlnd. RS

. . ) ‘ . g of solute 1000 /k
o o pﬂ!‘mOlallty g of solvent * W solute) g/mo]

‘ .
Example 5. Calculate the molality of ‘a solutlon prepared by weighing 10}g of chro- R
92) ‘

mic sulfate, Cr;(SO4)y, in«150 g of water. «MW Cr,(SO04)s =

'

' . ’ . _ . . ',.'
. A N R N 6 ¢ . : . :
) . -
. N " " v . . »
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- Then : . . ; ' .
oy ' ’ :mblality = g“?%%%g%% x Tﬁwlgggﬁ%ET ' j
o ’ _ 10 x 1000
: o X \
= 0,17 mo}éi .

Example 6. Calculate the molality of a solution prepared by dissolving 0.5 moles
: ) KCl in 75 g of water. In this case, since the moles are given directly,

_ moles solute 1000 p.
\ molality = == Tvent * Tki-

_—_ ..z 0.5 x 1900

.

6.67 molal

Here are two 'problems to try:

Problem 5. (alculate the molality of a solution prepared by dissolving 2 g of NaOH '’

(MW = 40 g/mol) in 120 ml of water, (density Of H,0 = 1 g/ml).

Problem 6. a. Calculate the number of grams of BaCl, (MW .= 208 g/mol) required to
prepare a 0.4 molal solution containing 2 kg of-water. _ .
b. What would-the total 'solution weigh? )

s . SUMMARY o .
So far, we have 1scussed fdur :concentration units -- Welght percent volume
percent, mdlarity a molallty These are all connected and any concentration can

be converted to any other providing the density is known.

. ’ |
) Weight - _ .
\ Percent \:\‘~ L MOlalLtynmwwf
. . ' . Density . . _
. ‘ Volume :i::t } . RN
' Per?ght . J Molarity -

The dlagram shows that /density is involved in all conver31ons eXxgept the one between’

weight percent and-molality, ' * . ' _ . . ' .

Problem 7, Calculate .the molality of a solutldh Nhlch is 10% by welght CaBrz (Mw =
200 g/mol). . ' h

S :
" Problem 8, How do you think an ing§ease in temperature will affect the concentra-

. tion of a molar or a molal solution?
You are now ready to take a small quiz on this unlt. Log in according to the

instructione of your teacher. The camputer w111 then ‘give- you~ a five- probl‘p quiz.,

Take the quiz home and answer the _questions. Then come back and have the computer

gheck your answers.' If you need more help, go back Qver this module and then try

+he computer quiz again. The computer questions will all’ bg_q;fferent;,no two queg-'

‘ [KCLor\s Aare the same. ' ' - . . . Sy

. ) L . S
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* problem Set 1 ‘ .

CALCULATF THE WETGHT PF”CENT OF CrCly, IN A SCL"TICN CONTAINING
49,45% G OF CrCly IN 366 G C* WATER, ‘

- . @
HOW .-MANY ML OF 2,1Rf » Ni(wc,), TS PECUTRED IN THE
PRRKPARATION OF  49,R ML OF N,99{ M Ni(uo,),'?

\ &

WHAT TS THE HOIANITY OF A "5.13 PERCENT SCIUTICN OF CaEE, ?
~THE -DENSITY.- 0P THE- SOTUTION IS . 1.050 .GoML oL L oLl L

IF A SCLUTION OF DEVQITY 1.169 G/ML IS PFEPARED BY DIS%GLVINP
OF XMnC, TN FNC"FN WATFR TC FOFF 1 LTTER OF QOLUTICN,

HHAT VCULD BE THF MCLALITY CF KHnC.

IN TH® SFLUTTON’ " . .

‘ Problém Set 2

)

HOY MANY ML OF 2,140 M Cusn..Qn,o IS FEQUIRED IN THE

PPFPARATION OF UQ ( “L OF LU02 M QuSO,.qH 0 ?

IF A SOLUTION OF DFNSIT 1.U18 G/ML IS PREPAPEL PY DI SSCLVING
OF T3 (NOa) » IN PNOUGH _BATEPR TO FORM 1 1ITER OF SOLUTIQN,,
WHAT WOULD BF THF MCLATITY OF CA(NC,),

IN TH® SCLUTION2 . i-

CALCULATF THE KFTRHT PRRCENT OF CaBr, IN A SOLUTION CONTAINING
67 & OF WATFR TR 1.ClU MCLES CF CaBr,.

'HNAT S THE ﬂOIAPImY OF A 7 93 'PERCENT SOLUTICN OF AI (SO04) 3 ?
-

THE DENSTTY OF THE sotnTTnN 1" "~ 1.077 G/ML . | -
\ : I8

52.5

88.5




"/ Problem Set 3 - . . .

V. THFE DENSITY CF- A 1,27.M SCLUTICN OF FeCl, ' ) Ny
IN WATER IS 1.178 G/ML AT 20 DEG C, . '
LA!CUIATE THE WETGHT- PRRCENT OF THE SO[UTICN,

*2. A SOLUTION TS PREPARED BY DISSCLVING .29.8%5 G OF KMnO, IN ENOUGH WATER

5, Yo FORM 1 LITEYR OF SCLUTICN, THE DENSITY OF THE SCLUTION IS 1,329 G/ML.
¥ CALCULATE THF WETGHT PERCENT CF WATER IV THIS SOLUTION,

.

TT}F'"THF DENSITY OF A §.77 H‘§CLUTICN CF Mq50, IN WATER
4 IS 1.76C G/MI AT 2C DEG C., CALCULATE TFE MOLALITY QF THE SOLUTION,

L e e - e e
I

U, CALC”[APF THE NUVRPR CF MOLES CF FnCl, IN 100. 2 HL'
OF \.)8“ M Hn(‘l?.

Problem Set A

4"

A d -
\

1. _ CAICULA™F THE NUMBER OF MOLES GF KMnO, IN 97.1 ML

n\F (’O . ;'f_'j Q M FMHO‘ ] . + \
. .& o - - .
2. ‘THE DENSITY QF A 0.85 M SCLUTICN OF CaBr, = - ¢ - :
.M WATER IS 1.(38 G/ML AT 20 DEG C. . ) ’
*enLcnrATE THE WETGHT PERCENT NF THE SOLUTICN. - - *
3. IF A SCLUTTON CF DEKSITY 1,133 G/ML IS PPEPAREL BY DISSOLVING 4.5 G
OF MqS0, IN ENOUGH WATER TC FORM 1 LITER.OF SOLUTICN, S
WHAT WOULD RE THE MCLALITY OF MqSC, : W
TN -THR.SOLUTION? o . _ .

4. A SCLUTION TS PRFPAREEL FY DISSCLVING 77.50 G OF Ni(NO,), IN ENOUGH WATE:®
TO FORM 1 LIT¥R GF QHIUTION. THE DENSITY OF THE SCLUTION IS 1.113 G/ML,
LCALCHULATF THE WFIGHT PERCENT OF WATER IN THIS SOLUTION,

Yo .
. .
- .

1

&

iy

o
Iz
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Problem Set. 5 . ‘ o S

|

1. CALCULATE THE NUFB{E CF MOLFS OF K,Cr,0, IN 29,7 ML .

2. ¢.AS55 MOLES OF Na,COy IS DISSOLVED IN ENOUGH WATER
TO FORY,1 LITFR OF SOLUTION. WHAT IS THE WEIGHT PERCENT OF
WATER IN THTS SCINTTCN WHCSE DENSITY IS 1.287 G/ML ?

_ I3L,WTHE_DENSTTY_0F,A 0.54.4 SOLUTICN OF. KIo, IN WHATER _ «
. IS 1.182 G/ML AT 20 DEG C. CALCULATE TEE NOLALITY OF THE SOLUTION.

%

4. WHAT IS THE MOLARITY OF A S.10 - PERCENT SOLUTION OF (NH,) 3P0, ?
THE DENSITY OF THE SOIUTICN TS 1.050 G/ML .

8
i

v _ _ v " o.

- L 4
.Problem Set 6

S . - . -
1. THF‘DENSITY OF 11 g/%é;;ENT Ni(NO,), SOLUTICN IS 1.111 G/ML.
"WHAT WEIGHT AND HHK CLUME OF THIS QO&UTICN HLLL CCNTAIN

©1 GRAMS OF Ni (NOa)» ? .

, 2. IF A.SOLUTTON CF DENSITY . 1.030 G/ML IS PREPAREL BY DISSOLVING 42,5 G
' OF KNO [N FNOUGH WATEER TO FCRM 1 LITER OP SOLUTION, ‘
WHAT WOULD BRF.THE MOLALITY OF KNO,
IN THE SCLUTION

j. THF DENSITY OF A (.51 M SCLUTICN OF FeCly .~
TN WATER IS 1.116 G/ML AT 2C DEG C, . F
CALCULATE THE WFIGHT PERCENT OF THE SCLUTICN.

t

u. CAICULATF THE NUMBER CF POIFS CF Na,CO, IN S0.2 ML .t

0F “QSR n Na‘pO,. , _ .
inadin, o
. C
- - ) ( )
4 _
D ‘lO : t




Yy ) - . Probles Set 7 , \ _

~1. THE DENSITY OF A 1,27 M SOLUTICN OF FeCl, Y

IN WATER IS 1.134 G/ML AT 20 DEG C.. = . ' : .
CALCULATF THE  WFTGHT PERCENT OF THE SCLOTICH. | o

4

2. FIND THE MOLAPITY OF A SOLUTICN PRFPLRF& BY DISSOLVING 3.23 G
OF KBr IN A TOTAL CF 258 ML OF SCLUTICN. " ' .

3. CALCULAWF THE WEIGHT PFRCENT OF MRCl, IN A SOLUTION-CONTAINING .

' "48.198°G OF MnCl, IN 1093 G CP. WATFE., . -

TN

4,- IF A SOLUTION OF DENSITY ,1.189 G/ML IS PREPARED PY DISSOLVING 64.5 G.
OF K,Cr,Cy TN FNOUGH WATER TC FCRM 1 LITFR OF SOLUTION; '
WHAT WCULD BE THF "MCLALITY OP R»Cr,0, ¥
IN THR SNHTLUYTTON? :

r c 7 - >

. Problenm Set 8

4

1. . CAICHIATF THE NUMBER OF MOLIES.OF CrCl; IN 69.5 ML
OF  03.289 M CrcCl,. _ . : g

2. CAICULATF THE WFIGHT -PFRCENT OF K,Cr,C, IN & SOLUTICN CONTAINING .
907 G OF K,Cr,0, TN 1004 G OF WATER. ' ‘

3. IF A SOLUTION OF DENSITY 1. €38 G/ML IS PREPARE[ BY DISSOLVING 90.5 G
OF CA(NDgpr»> IN FNOUGH WATER TQ FORM 1 ITTER OF SOLUTION, - T
- WHAT WOULD BF THF MCIALITY OF CA(NO,)»
IN THE SOLUTION?

.o

7/

4. THE DRNSITY OF A .35 M SCLUTICN CF CA(NO4)> R 4
"IN WATFR IS 1.146 G/ML AT 20 DEG C. . | \
CALCULATE THE WETGHT PFRCENT OF THE SCIUTICN, o -,
L]
L, .
Y -~
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‘ N - Problem Set 9 -
. . .’ 7 ‘ “-\‘.\\ < "\b‘ . ;
. - - . - 1 . - ) .
. . | _ §
\ _ . . :
o CR[CULATF THE' NUMBFE- CF MCLES CF¥ nl,(ch), IN 59.5 ML .
OF - 7. 451 M A1, (SO4)ne | ‘ ' c ‘- .
. . . 3 . )
2. THF NENSITY OF A 1,27 M SOLUTTCN OF CA(NO4) » IN WATER -
. TS 1.704 G/MT AT 20 DEC G. CATCULATE THE MCLALITY OF THE SCIUTION P
] " ‘ o
3 IF A 30OLUTION OF. DENSITY. . 1.102 G/ML IS PREPAREC. BY DISSOLVING .. . .
2.9 MOLES CF AqNC, IN FNCUGH WATEF'TC FORM 1 LITER CF SOLUTION, . -
WHAT WONLD BF THE WEIGHT PERCENT CF AQND\ IN THF soyuvroné o
4. THF DENSITY OF A 1,39 M SCINTICN OF A, (qo.), Lol . N :
TN WATER IS 1.172 G/ML AT 20 DFG C. S SR R
CALCULATY THE WFTGHT PFRCTNT OF THE chuTrou._;g,~ T o
» » - "
\ o A
» - A T
~Problen Set 10 . - | i
- £ ) 7 . _ ™~ N
1. TH™ DENSITY OF - 83,7 prrcenfaracl,. qﬂnnqon IS 1.184 G/ML.
" WHMAT™ WEIGHT AND-WHAT VCLUM®R C® THIS SELUTICN WILL ,CCNBAIN - |
10 TRAMS OF FaCl,y ? - - L
4. THE .DENSITY OF A 1,72 # STILUTICN NOF Crc1, IN WATER ‘
. IS5 1,338 G/ML AT 27 DEG C. CAICULATF TEF MOLALITY.OF THFR qOLUTION.
L. '3
3. THE DFNSTTY OF A 1,79 M qc1nm1cn CF KMnO, : - Kj

IN WATE® TS 1,120 G/ML AT 2C DEG C.

* CATCHLATE THE WRIGHT PERCENT OF THE SOLOTICN. : C
4. CALCULATF THE NNMRER NF MOLES,CF AgNfy EN  2).6 ML - “”ﬁ\)ﬁ\ :

NF T.5805 ¥ AaNO,.,

-
K




_HJLJ_THF DPNSImY OFWA ..2 M SCLUTICN. OF RgCl,. IN UATFR

. o °. , g AYQ‘
’ h . A
» 4 -
4 ' :'I.
h} . fl » t\' . *

f . . .(‘ -.'igs" -~ e -
1. - THE DENAILY OF .A_ .C.R2?-M CLUTICN Ok b Ni(noﬁ), e
~ TN-YATER. TS 1, 166 G/PL AT 2¢ DREG.C. . o .
' _cnrcuLATE THE w IPH& PFRCENT OF THE SO[UTICN.- tee sl L

~ [

2. IF A 90[” 10N OF - UFNSITY 1. 29 G/NL IS FRFPAREC BY DISSCLVING

+ U,5 MOLES 'CF KNC,. TXK FNCUGH WATER TO. FCRM 1 LITER CF SCLUTION,
‘”,WHAT WCULD RF “THF WETGHT DFPC"NT PF“?NC, IN THE QOLUTIOV?
‘ \ 4

-

N T.198 G/PL AT 7C DFG C, Ch[LUINTE ﬁfE HOIALITW OF. THP SOLUTION. ‘

4. 'FIN% THE NUﬁé}h CF GFAMS OF CrCl, REOU?RED TO PREPHRF 1,60 LTTWRg
: OF- 3.355 ® SOLUTICK. o
""> . . i )
- o
\*\—/*// [ ¥ *

4

“
. .
o
. o
i 4 .
.
.
B
\ . .
. : - . '
.. L N P 4
* L
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Probfem Set 12-

v
Ed
e

1.” - THE DTINSITY OF A 1.15 M SCLU™ION OF FeCly .~ |
IN WATER IS 1.€10 G/ML AT 26 DEG C. : o
CALCULATE THR WFIGHT PFRCENT OF THE SOLOTICN. . \

2. CALTOLATE THFE HFTCHT PEPCENT™ NDF CaBr, IN A SOLUTICN CONTAINING
4,149 6. OF CaPr, IN 773 G.C® WATER, :

. 4 :

3.. TO,VHNT VOLUH!_(NL) FU“” 2.17 G OF KIC4 - ..
~BE DILUTED TO MAKE A .591 ¥ SCLUTICN ? .

. N .o

u TF A SCLUTTON CF DENSTTY 1,292 G/VL IS PREPARED .BY DISSOLVING
OF AaNO4 TN FNCHGH WATFP TC FCFM.1 LITFR QF QOIUTICN,

” WHAT WO”LD Bw THr wCLAIImV 920 AqNO, o )
TN THF SOLUTTON? : : . Coa
\p_ i . t T B C
%I o » ' . | .
'Y ' . ' ) ' * ' /
- s
{ s <
t . . C L . .
. ‘g o * ‘ Y
” [} L TN l 3
: / & ~
e !

. 25.5 G
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. : Problém Set. 13 ‘
\ ) \ . B -
N . L - o 5
. - . . ! o . . ) . ) .
.. . - ‘ R ¢ . N N i
) ' . . N - . N . R - " .
o . . . NN _ oA

. {n THP DENSEITY OF A 'J.>c ” SC["*ICN OF KJ04
IN. WATER 1S 1.C38.G/ML AT 2C DEG C.
> CALCUL ATE - “THE WFIGHT DrRCLyw OF THE QCLHTICN
.17 MOLES OF CrCL, TS5 DTSSOLVED- IN ENQUGH WATER. '
‘ TO RORM Y- LITFF OF *SCLUTTCN, WHAT TS TEE WETGHT PFREENT OF
WATEP TN THIS SCIOTTON WHDSE DENSTTY TS 1.CAU G/uL ¥ . . \
3. CALCULATF THE rar1ed oF CFacly Ih A SCLUTICN CON*\ININP_ 35,70 GPAMS -
OF WATER TN ;7 47, GEpMe OF rec1,. - \ p
‘ . o .
4, TO WHAT VOLUMY (¥L) “UST 7.37 G OF FeCly : ..
' BF NDTLUTED TC FAKF A 7,237 ¥ SCLUTICN 2 Coa

;_:,? -
‘3\@ ) ' ‘ " 7 - | . Problem Set. 14 _ S
iy L Ve, , . ( . : . .
.1*.'_,, y ,
: + . ¥ ‘,. -
o TR R Ty '
1.( Tur’nfvsrmv 0F A 1R 1u W SGLUTICH OF Ni(NO4), - . S
TN OWNTES TS 1.140.6/bL n\*ﬁc Dpe ¢ S
LhICnL&Th HE WPIFHT PEPC ATFTL THE SCLUTICN, , | .

- 2..'Tur_°oan1LLmv o) Agho, rq %65 6 AGNCy PER 10G 6 WATER _
AT g¥PFEATYRE, WHAT TS THE WETGET PERCENT OF A ' *
‘snwnv » sqgnTIPN vr Aqno, AT THIS TEMPERATURE ? \

&

3. THT DEN.TTY ow A $£.77 ¥ scroTIcN ‘OF MnCl, .IN WATER

'y

LIS 1T Gmr T, -1 DF C. CALCULATE TER MOLALITY OF THE SOLOUTTON.
4, CAL£ULam£ THT Nt;ﬁﬁﬁrér *CLFS CF Na,PP.LIN 32.0 ML "
f),‘ _ .qu ” Nﬁ“p.:-‘q' o . - ! - ' .
L - ) ’M L ' N N
sré (-
X V/VI. ! . 1)
. 14
] .




WHXT TS THE MOIAFITY OF A
THE DENSITY QF THE SCIUTICK IS

. Probler Sét 15 B ~
a/ L v f . - ~ : S Y
TF A SCLOTTON- OF-DENSTTY. 1,375 G/ML TS PREPARED BY. DISSOﬁVINP “ue,5 ¢
OF Ni(No,), IN FNOURH YATER-TO FCFM. 1 LITER OF SOLUTION, ': . )
JWHA™ WONLD BE 1HF MOBALTTY OF Ni(N0,), | T,
TN THT SCLUTTON? , ‘ .t ~ B
WHAT TS THE MCIARTTY OF A 2,15 PEFCENT SOLUTTON OF AINOy 7 . .3
THE DENSTTY OF THE SOLUTICN TS 1,020 G/ML . :
CFIND THE VCLUAR TN LTTERS CF - G.376-M- €2 (NO4) > SOLUTION * — A
THA™ CAN RE PLECARED FECM 23,50 G OF Qd(NO1),. : :

CALCLATF THE WEIGHT PFRCENT OF Al, (SO,) 4 IN A SOLUTION CONTAINING
47 G OF WATLP IN C.81 MCLES OF Al,(SO,) 5. , .

4

Pnbblem Set 16

THF NUMBLF OF GPAMS OF CaRy, RPOUIRFD TO PREPARE 1,00 LITERS o i

FIND ,
OF 8,225 M SCTUTICN '
THF DENSITY O¢ - 28,7 PFPCENT MgSn, SCLUTION IS. 1. 129 G/ML .

WHAT ,WETGHT AND WHAT VOLUME CF THIS SOLUTICN WILL CCNTAIN
76 GRAMS OF MgS0O, ? .

TF A SOLUTTON CF, DFNSTTY 1,C48 G/ML IS EREPAREL BY DISSOLVING
OF CA(NOy)», IN FNOUGH WATFR TO FORM 1 LITER OF SOL"TION. ‘
WHAT WNULD RF THF MCLALITY OF ‘CAd(NO4) 5. ' ]

15.% 6

. INTHE SCLUTION? ‘ _ . - ) _ T

b o - \
4,17 PEFCENT SOLUTION OF (NH,) yt0, ?
1.04C G/ML
? ": . .
o | .
B g . :

- . e e . .. et e e e . . e LrmrEras e o e - e . PP e e e e e e s P
T L . o oot R : . N - M R U
o ' | s R N



i ‘
_ 7 -
/W ' . i . : A
PO X Probler 'Set .17 s . 1 - ) .
/ . ‘ : Iy P \
: . A (.' . - . . .
- 1, - THF n?né:wv’or'k .98 w SCLUTICN or (NH.),po. . . A
. "IN WATER TS 1,16C.G/ML- AT 2C. DEG C. - . ‘N
" CAICHLATF THE wrrauw RPRCENT OF THE' GOIUTICN. Lo

L

. . . 2

, 2. IT 1S DESTRFD TC' PPEPARE A SCLUTICN CF Caar, IN 241 M1 OF WATER
SICH THAT THE, WETGHT PFRCENT OF CaBr, I3 EQUAL TO " 8.26. '
HOW-MAKY GRAMS OF CaRr, ARE FRCUTREL™? :

T3 FIND e WOLUMECINLLITFRS OF 0,379 M KMno, SOLUPECN T T T T
THAT TAN BF PEFEPARFD FRCM 22,5C G CF KMnO,.
N, . . . R § .
4. IF } SCLUTION OF DFNSTYY . 1,65C G/M. IS ERFPARED EY DISSOLVING 9.5 €
: oﬁlﬁwu.),rr,-*h ENCIEN - WAT B o FORM 1 LITFR OF SOLUTICN, :
WEAT WOULD RF THF MCIATITY OF (MH4) aTCa s
TN THW®W QCLU"‘TO\!? . '

‘. “ . 3

Prohlem Sat 18

~ hi
v
e

1. (AI"UIATE THF NOMRFR OF FOTES CD N asE04 IN 39.2 ML
OF L6 ¥ Mq NN, . . .

2. (THF NENSITY OF A 1,64 ™ SCLUTICN CF CuSO,.4H,0 IN WATER
I35 10198 /ML L™ 20 DFG C, CALCULATE TRE 49LALITY ﬂF THE CLUTION
3. ‘HHHT LS THE PPIAFITY C¥ A 7.87 PERCENT SOLUTTON OF Ni (NO4) 5, ?
THF DENSITY QF THF SOLUPTICN IS 1,377 G/ML .

4, A SOLUTICN IS PRFPAPFT BY DISSCLVING 32,10 G OF NaClO, IN RNOUGH WATER:"
TO FOPM 1 LTTFP CF SCLUTICN. STHE DENSITY OF THF SCLUTION IS 1.150 G/ML.
CALCULATE THF 'WETGHT PEPCENT OF WATER IN THIS SOLUTION.

~

\




. THE . DENSITY-OF-A -6.,52-M SOLUTICN OF - s,Cr,c, IN W

~ N . 8
' _ \ . , . . f' .
- - Problem Set 19 .. S
- ] . ~ ‘e % P
-~ THE DENSITY.OF A 1,43 K SPTOTION O CA (NO3) o = k. S

IN WATERP TS 1,166 G/NL AT 20 DEG C. Ay ,
CALCULATE THE WEIGHT PFRCENT OF THR SOLOTICN, - . ;

A )
IF A SOLUZION OF DENSITY 1.328 G/ML.IS PREPARED EY DY SSOLVING .
3.0 MOLES CF FeCly IN ENOUGH WATER TO FORM 1 LITER CF SOLUTION,
WHAT WQULD BE THE WETGHT PERCENT OF-FeCly IN THE SCLUT 10N?

L

IR - .
IS5 1.C68 G/ML AT 2C NEG C, CALCOLATE- TEE MCLALIT OP T“E SPLdTIO".

FIND THE NUMB®R OF GEAMS OF KNC, PECUIREB T0 P

' ;ARE 1.36 LITERS
0OF .515 M SOLUTICN, .

PN
L] ', ,

i
Ve
{

i
|

-

‘+ Problen S}e&,20

y 2
L4 : i .!'

f
-

| -\

s . ) (g
WHAT TS THF MOLARFITY OF A 1.29 PFHC NT SOLUTTION op Knno. P Lo
THE DENSITY OF THE SOLUOTTON IS 1.01 r/irN“g . : .

THE DENSTTY OF A 1,706 M SCLUTLON CrCl, IN WATER : '
IS 7.156 G/ML AT 20 PEG C., CALCULATE TFE MOLALITY OF THE QOLUTION. g f

¢ ) .
IT IS DESTRED TO PREPARE A SCIUTI N OF KIOy IN 121 ML OF WATER

SUCH THAT THE WFTGHT PFRCENT OF KIC, IS EQUAL TO  4.42, - ‘
HOW MANY GRAMS OF KICy ARE REQUIFED ? .

OF 3 n85 M SCLUTICN,

A )

M -
s Vs P R MY
. . ST
- . A




r"\_,_“; 1 L I 4, :-.;,,.._.,..;, -.--.'.-r-:\ ,_.u-{",-q..'...:.r,~"~‘_'“‘ T-;‘x'r\\“’,"r'ﬂf 8 (::nw: Y Wm '\H “\t _ \ ‘-L!.'\’(\I\"ﬂm Ws&f@%&m@ﬁqﬁ;‘f&*@yg‘\‘%;}z;}r‘m‘lmﬁ' .

\ . ' ) ° ) . . s v . -".‘ . v Ty .?'__..,. o \lﬂ" K ‘.:-.d" | ]

. ' | - ) . ; 'l \
o ‘ ' P Thp cM Proiect _ o |
The. Compurer—enridhed Module {CM) project ig a collaborathe AA;T.-:ik
- i effort by 19 Faculty members Any the dispiplines wof chemigtry, ,“;ﬁ\tt.jﬁ
mathemagics and physies, to prddyce self-instructidonal compyter- s
. based materials'at the. introductory' college level in thoge diseci-. ~." . &
‘ plines. Each hodule is designed to be usable in an academio ° o
- a environment. with minimal computatipnal fa01li*1es, and by students - L
- and faculty who:are not praegyamning expeyts: It may be. used as an "
| ' adjungt to standard textual materials,-or in many cases,. as a A -
: replacehmént for them. The primary aim of. eagp module is'to use |, -.is
- ‘the computer in such a way: that students may take a moré ‘active . uE
role in the development and discovery~of ooncepte .and phenomena. .
l N . . . . . _ o ot . !/f:‘ﬁ."r‘;
CM Project Staff . - _ '%g ?5
' Chemistry . = . | : MathematiC§ .4Vj ' thsicé {“;
C. J. Jameson - J. H. Mayne’ ~° H. Welnstock : _f
Chenl. Group Leader’ Math.. Croup Leader Phys.keroup Leader Ll
\ U, of Ill. - GC .Loyola University/ -~ IIT o : R
ChicagQ, IL ‘ 8 Gﬁ%ﬁﬁgo‘ L. . v " Chlgago\\IL AR PRV
M. Bader - . " R. A. Alo s . D, .Davidson - . ﬁ” g
Moravian College Carnegie-Mellon U. °  Pima Comm.-CoOll.' =~ "4
) Bethlehem, PA ‘ Pitgsbargh, PA - -, . Tucson, AR ‘ LR
o R R ' . . . a o . . ’ . :\L’;l“é
A. K. Jameson " iN. C. Harbertson® = = - P\ .Goldstein ©n
Loyola University (¢ Cal;‘St. Univ., * ”_; Jersey CLty St. Gu
Chicago, IL- ~ - Presno, ‘ca .\ Jepsey City, NJ
N & o v
J. Manock /7 L. C. Leinbach +..  W. Lang &7
Western .Carolina U. . Get'tysburg ‘College: ' = MacMupray Coll gé
Cullowhee*\NC ,7; - Gettysburg, PA A - Jack v111e .
. | -Q: A ‘ - \ i . q o o
R. T. .0'Neill . J. C. Mathews ., L; E. Turnep} Jr.
: . Xavier University - Iowa State ‘Univ. - - Pac1f18 Union Coll..
| ' Cincinnati, OH _ Amas, IA *.;’ | S Angw1n cA » ¥
F. A. Settle, Jr.. ° L. E. Mauland . s, L Wiley W
Py Va. Military Inst. U. of Nortthakota .~ cal.“State Univ.
| Lexingtén, VA o Grafld Forks, ﬂ% : ! Dominguez Hllls, CA
. - . . ‘ ) _-y . .,.,;rw -

e ,R. Williams S ‘ ) A a « i=. . :
(formerly) U. of Neb.. ° S - o - -
Lincoln,.NB _ L o s c " L

. . | ) o v . e ) ) o '{\} - .

7 Address’ aIl correspondence to | SEe |

e Pro ssor$H\‘Weinstock Y e
Darector, CMuProject ¢f- | W,';v“ s g<jffﬁ

¥Physics Department . v
Il ngis Institute of Technology
Ch;cago, 11114018 "60 ;s
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TEACHER'S GUIDE TO UNIT ON A MPDULE ON- SOLUTIONS; o ]
MOLARITY, MOLALITY AND CONCENTRATION' CONVERSIONS

-

- #TDUCATIONAL OBJECTIVES .

o . . R T ‘ - ’
This module is a continuation of Unit ls a module on. weight .

-

‘i " percent, volume percent ahd PPM. Even 80, both modules mdy be used |
independently of one*another although the concepts of Unit 1 naturally
- precede these included here In this unit emphasis 1s placed on
... __fundamental deflnltaons -and. the. ébtllty to convert. from-one.con=...... .. . .

% centration unit to another.

-

"The factor method ‘has been used throughout with careful atten-

tion to number unit labels.

boa =~ ».

gL
4

v .
-4 - S

This module is meant to be ysed at the student's oqupace@ The

IMPLEMENTATION 57

“design has been to keep the readlngs brief. ‘and to malntaln a constant
'levelﬂof difficulty. In u31ng this module the student 1s not pres-
sured:into jumping across the pages 1n>the random frenzy of a scav- T
enger hunt'. The €xamples are many and simple exercises follow the
student as he progresses through the material. . . .f
At any time the student can o to .the computer and agsk for a,
written quiz. The quiz consists of a.serles_of five questlons picked -
at random from a set of 25 questions and‘pill guarantee that he will-\
_ receive at least one question in each of the five concentratlon ar#as “
oo discussed 1n‘the_modu]e This means “that there is the posslblllty aﬁ‘ ji
'uwk of 5% or 312%. different exams. Moreover, the numbers chosen in eac' - ‘
questlon will be ‘picked at random by the computer when ‘the qulz 1s o
generated. The 1mportant aspect of this quiz is that the student_
can take the qulz home and return at any-later tlme to check his .
results. W1th this approach the student does .not: waste expenslve
computer time: ‘working out the problems at the site’ In add1tlon,
the programmlng is kept to a minimum, so that the instructor need ~ _ -
not be concern ith keeplng files or records of any sort: There o
. are no answerg?:IZred in the 'computer, only the algorlthm for the
solutlon of the problem. -When the student re-enters his quiZz num-

ber he is in actuallty re-initializing a random number generator ;
. » s 4
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« DT ' : , b . L
* whmoh reprOgrams Lntcvnallv the same qu1a as was. printeq out. * The - . .
computer qunz 18 meant’fo encourage self teqtlng as a quantntatlve . C
;““ means of- determlnlng mastery of the subject matter i .

e ' - X - N

'ANSWERS TO” PROBLEMS '
Se L as SOMmOl-= 005 MmOl o —
motarfty = %92 20k - 0,033 M | .
[ 165.6 f |
b. mols Pb(NOg), = aziooe® = 0.5 mol
; . _ X 2 g e

[} 'Y ‘

0.5 mol ] .

_gr mo]ar‘lty = m = 2 M\é

C. mmol of MnCl, .= 12§S.ig?%moT~: 0.2 mmol ' oo )
mollarity = Qiéﬁmﬁ%l = 2 X-10'3 M T

\ \ ' ’ “ ._ ) . . . B .‘. . . N .
2. mvles of AgNOs = 0.1 £ x §x 107 °

-

Y mor/a - ? R

. L, = 5 x 10”" moles. - i )
g AgNOs = 5 x 10~ " moles x 170 g/mol
| = .0.085 g | “ [ . . ,
Tos . & ¢ _ .o o ¢ o . ‘l%;,.

1.

3. moles H,80, = §@§%7%3I = 0{612 moles o :

mmoleq HZSOM {,612

Then w: 3 M = 612 ‘mmoles \  B . : : . _ ' ,‘ﬁ}
_.xsml soln .~ p P
A "% = 204 ml of solytion . s _
: . . . 7- \ 2 . - % fa
.f" .. Assume 1 & of solution’ | ‘
RN ~ Wt Of Solut10n_= 1000 ml- x 0.96,g/m1'¥3960 g | S
e  960. g X 0.09387= 90.05 g NH, ' L S
! 90 05 ;o Do . ;
' N o mgles (NH!) = -1-7—?!-!\-5-,1' = ‘5.30 M o . m , " , ; s B
NS ¥ _ . T ' . - - B % .
——— R : : , N S .
N . s v g




g solute X 1000 . oo . | 4

s, lality = -
. : ‘ .TO dllﬁy, g solvent xgﬂw solU?é s » .
D $ . L - ‘\ - /
~ : - 2 gLNaOH X 1000 \ B . X
T70 g H,0 x G0 g/mol - e]-‘ : T
molality NaOH = 0.42 m B N
6. Molality = _& BaClg x 1000 . L e
\Cl y g HZO X Mw Baaz h * . "\
] oy m = XB BaCl, x 1000 ,
) 2000 g H,0 x 208 .
'x = g BaCl, = 166 g-BaCl. . S
,Total weight = 166 + 2000. = 2166 g solution
. 7. 10% w/w = 10 g CaBr, per 90 g H.0 ‘ - . = o " ~
. . .. 10 g CaBr, _ ¥000 - IR :
) i Molality = o2 — . . -
' y 90 g H,0 200 £ - |
. , . ) J .-‘, . ‘
> = 0.56 m S ”
. . _ wff
8. Since the units of molarity are moles/lﬁ¢er, and volume is a BT
9 temperature dependent quantlty, a solution Jill usually tend to-
1ncrea%e its VOIUme with' temperature hence its molarity will:
then decrease. Mblalliy; belng based totally on welght meas-
. uremnents, w111 not change its concentratlon with a ohange 1n
’ temperatire. S i
) ’ [ Y .
. k
¢ v o ' Ry "
':;;'*'2 ' R ‘
‘ . 2o N |
P :""’"”‘“"E“" e g e e s e e g




- ANSWERS TO PROBLEM SETS

A

" TEST . 1

1. 1 11Ee01 ‘1.

2, 2,26E+01

. f
: 2.
3, 2.70E-01
3,
4. . 2.97E-01 o,
TEST . 4 x«//
1. 2.13E-02 1.
"2, 1.63E+01 ’.
37
3., 3.31F-02
u,
. £
u. 9, 37E+01
TEST ?
; 1.

1. 1.82E+01
2.7 1, 05E-01
3. 4.S5uE+0C

4. 1.95E-01 u,

v

"

.t
.1$ «

[N

TEST 2

9,20T+00 .

-

2,R2E-01

- 7.5TE¢01

2.47E-01

TEST - 5

[N

9,U4yE-03

-

9.30E+0 1

3. 39E-01

§ ;’3,
TEST 8

2,018-02

3. 7IE4 00 -

4, 04Fr~C1

7.26E+00

~ TEST, . )

e

1. 1.86EF+01

2. 9.78F+01

- -

5.85E-02

&§§:67.70 G,4175 37 ML

2. Fu,25R-01.

3. TLUTE00

u. 2.2RE-02
*
mRGT 9

1. 2.70E-02

2. 1.67E+00

3. U4,U2E+01

¢
<

4.  8.05E+01

3. 8.0t1R-00

- -



o, R S - ] “yre
. 5 - ._l.

; - » . W

_______ TEST 10 | TEST. 11 CTEST 12 et

> o B I

T. 46.60 G, 39.37 ML 4 4 gape0q N t.esEeor

N 4 . - )
-\ - ; ‘ : . : \¢
- 2. 2.21E+00 . ( 2 5. WE-01 . T

S - -2, 3.u9e N

3. 1.52E+01 _ T -1.16E+00' 3. 1.72E+01

4., 1.04E-02 " e u, 1,00E+03
4 r_‘* : ’ u. 1.18’;-01

=~
. X . . &

- TEST . 13 o " TEST 14 TEST. 15
- ‘ o ; 3 ‘

1. 2.95FE+01 - 1. 1.87E+01 . )
o : . . 1,83E-01°

. . . ' : . / PooK

2. 9.84E401 2.0 B.GUESOY - 2, 1.20E-01
. 3. 1.32E+00, :J“ | 3. 6.99E-C1 3. 2.64E-01 g
N . 1.87E+02 . 4. d. 8.553#61
> ) :

TEST 16 | © ° TBST 17 TEST 18

Vo

1. B.USE+02 1. 6.598-03
-. ':A_ * * A .- . l .

1. 2.56E+01
2Q 2. 09 E“OO

- : S 2. 2.17Es01 | R
o " S . K3, U4,60FE-0%

2. 764.82°G,234.62 ML

4

° | 3. 3.76E-01 y 7
3. 6. 3'35:-02 K w el o . A ) ] s \-‘3“" .
:“5,") ’ : . \-"‘9 Y :‘?" . ' . =uo 9.728”01 > . .; '_ .
Lo ) uo 2.70%‘01 . ‘.'*"-‘ v - . v ‘ ‘
o (‘ . . . ~U%.,  S.TBE-02
o AN ’ : a w3
! ' N ’ N -&.‘
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‘arrays are simple and available in all ‘versions of» BASIC.

: 1 - (,,« . Y - - T "“‘_"n‘m
. - . ¥ ‘llll.l'i :‘
’ : e
.7 .
. , % ° . « . ~ . Y
A - .
A . ,

- e . .‘. * —_——— _._.‘

’ . . . - 2 ‘ Y .. "\

- . . v . , ’ ' - ) . * . - A -
SOFTWARE! : N ) . ; . _ R
- 7 .: : . I, . -* . . . ce - . '

- The computer-proppam 18 written 1in qtandard BASIC common to oo

ion however vary from ‘one’ machlﬁe to another.

nearly,all computers with 1nteracf1ve capablllty? Random number_
dé may ,

pener In thls‘ ‘ .

The string

- Since files

vary con81derably from one machlne to an- . *

and f le man lati ns L
ile manipula }9 | -
haq avonped all yse of files. Thus, the

oth?r, this
program haq been de51gned o be as ‘machine 1ndependent as. p0831b1e.

qQulz program
The programming technique ‘is ch thatran instructor "can ea81l$ sub- "~
stitute
‘new QULZ using the structure of. the method glven here.

for any Lndgyldual questi in- the set, or create an entlrely

-
Feas

. The total = i

time for a student on The,comput@r should not exceed 15 mlnutes.- On .

the second pass-'the sﬁgdent returns with the answers to have. them

iy
i

graded. .The program as written will accept student responseo‘correct
- to +5%. yhls spread ‘may be 1ncreaqed by mlnor change% in statements -
1330 and 1335. S B | ——_ N
\ - .
# ‘ : .
r . rﬁ‘? A - *
)"‘
\&2'_ . R x
;‘.h)‘ . - ! ) ¢
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N AN P AU
o o - -~ o . o K . . . n;i E
w - % Lo N ‘ ' ¢ 8 ' ”‘{ Ny
N ‘ CTRST program for-Self-Tost on Solutioris T : Sl
. . ’ S
= LIST } - ,‘ﬁ_ - ",
- L * SRR
s CTEST | ( : A VS
. U REM THIS PKOGKAM WHITTEN LY M.BAUDER .BZ1p/73,A1 117 : g
- 15 REM THIS 1S A 2 =PASS QUIZ PROGKAM IN YHICH 5 PROBLEMS witL -~ g
g 20 REM BE SELECTED AT RANDOM. AFTER ANSWARING THE QUESTIONS THE _ QE
", 25 REM STUDENT WILL KETURN AND SUBMIT HIS ANSWERS. THE COMPUTER 0t
g "30 REM WILL THEN GRADF HIS RESULTS - s SN
3% th“ACSIJTISY.Nst40]:55[&0),Y$(d).lm(' | . ' "
a0 K=0 \ Co ‘ _ C
45 G0’ . . ; & ) N . SR
S0 PRINT, . ' . . . !
- © 55 PRINT “PLEASE TYPE IN YOUR NAME™
. 60 INPUT N% e \ : '
2/, 69 'PRINE "PLEASE ENTER YOUK WUlZ SECTION.™ . - )
v T0 INPUT SS§ o |
75 PRINT "@.Ke “SNSI" b@ YOU WISH 10 TAKE A TEST @R HAVE Yaun -
B0 PRINT “RESULTS €RADED? 1F .YOU WISH TO TAKE A TEST RESPOND"
85 PRINT "(YES)sy IF YOU WISH TO HAVE AN EXAM GrRADED RESPOND (NUD.* :
90 P=1 o o | . | ‘
95 INPUT Y$
100 "IF V$="YES" THEN 185 | _ -
105 K+l @ | : - .
110 IF Y$=""NO" THEN 130 ‘ . - o
11S 1F K33 THEN 1465 - ‘ S | el
120 PRINT "PLEASE ENTER YES OR N@." _ - l ‘. . ‘
125 GO1@ 75 - | - ' o .
130 PRINT "PLEASE ENTER YOUR EXAM NUMBER.' . Lo
135 INPUT A ' ' //- :
140 PRINT . & : _
“PLEASE ENTER Y@UR 5 ANSWERS“IN 1HE EXACT @Roaksgr THE WUEST10NS."
145 FRINT "PR&SS-(R&TURN) AFTER EACH INPUJ "
. 150 Fox U=1_TO S .
7 155  INPUT TLU) .
16V NEAT U 5 N _
165 Ran & o ~ ,
170 Z==R - 0 T L . L
V%S P=2 v T o L L. ~
180 GOTO® 195 . T *
185 K= INTC 100005+ A0U00%RNDC0))
190 Zx=R ~ ~
195 PRINT . q , _ oo
200 PRINT N ' B L ) _ e :
205. PRINT & ; e - B ’(/ - o
A et el .----'---.-oo-\.----p.—---——-:- ——————————— yaatuiaiiekdeddhaliy dawap
' - . : . - : \ : . .
e 210 PRINT - ' ’ S ’ B .
215 PRINT “EXAM N@. "3R3TA8635)}"NAME INS - '
220 PRINT - DATS(|.27):IAB(35):“SECTI@N ‘";st o _ ¥ - §
H - 225 PRI\JT y 7 ] . I ' . . . . ~;‘-‘ . i T :
vy 230 IF P<»1 THEN 255 - R - . -
. 235 PRINT "THERE ARE 5 WUESTI@NS @N TH1S hKAM. THESE wRE ALL-2N " ¢ 2%
G 240 PRINT “SOLUTION CONCENTRATIONS. PLEASE ANSWER THESE QUESTIONS™ ﬂﬁ
e T . 245.PRINT AT HOME, ANU. COME BACK WHEN YU ARE READY TO HaVE yeuw™ . ¥
e 250 PRINT “EXAM GRADED." .~ . | o BRI
255 -PRINT - OO O '
ey A ;27,_ S




-¥- . @60 PRINT | - : - N
Se . 265 1wy | o - BN \
£79 H-lNT(l.SOA*RND(Z)) : . . - -
2715 z=0 . . : -~ -
SR “BU GISUN LAA0 . ' v
A 285 GOTO K @F 290,335,375, 42%, 475
o 290 RISTNTC10.5+10%KNQ(Z))
295 RZ3INTCI2H+INRNDCIII/ZI0
S0 300 R3AXINT(20.95432RND(Z))
v 0™ T30S IF P<>»1 THEN . 32%
T L0 BI0TPRINT "A™IRUI"PERCENT BY -WE1GHT seLUILGV OF SOLUTE A 1N WATRK"
7 v 3L PRINT HAS A DENSITY @F IR G/ML. IF "sNS:" ML QF THlS SALUTIonN"
[ UT320CPRINT & .- : : S
“1S EVAPORATED TO DHYNESS. HOW MANY CRAMb OF SOLID A WILL REMAIN.®
L. T EIRS ALY RKLRKEZRRS/ L0
e ‘-i,ﬁs;m EuTd 515
R
:;_*'waéﬂR|=1N|<3.5+atavu<z))

13 i <

?

JAg IF P<»1 THEN 365 -
SREPAINT RIS MOLES. @F AMMEN]A»NHJ:(MWtI?).wAS DESSOLVED [ERITE .
», 35S HRINT &° -

.5\ ey “LjTFRS oF wATEN(UENSnl.G/ML).CALCULAT[-_ THh PE KO l:.NT BY WELIGHT'
160APK1N1 "OF NH3 IN THE SOLUTION.* , _ -
HEST ACLI= 100X (R1*17)/7C1OUO*R2+R1 *17) ' - oo -
J?O GATO $15° _ S - . ' o

5 RI*INT(8B. S LOKRND (2 )) . , . - -
J H2=ENT(1605+258ND(Z) ) /100, . - \ | . ‘

RI=INT(S, 5+¢D*RND(Z))110 e - . ‘

AF Pe> i THEN 419 L

J%ﬁu-RlNT "A SOLUTION @F SULFURIL ACLIDSH2S0 4, (MW=98), HAS A CONCEN=" L

JAPY TPRINT “TRATION OF "“JK13' XW/W H2S84 AND A DENSITY OF *'3ke s

405 p@4qr "G/4L. CALCULATt THE WELGHT OF H2804, IN GRAMS, CONTAINED PN

s ’ (H

a0 PRINT R31 LITERS OF SOLUTION." |
419 ALTI=R1ER2AR3I*10 ‘ o -
S A0 GITO S1% ) .
‘:4».435 REEINTCLL 5+ 4%RND(Z) /10 . h
1 430 RABINT(S.5¢S*RND(Z)) . - N
2&% TCL.S#4%RND(Z)) ~ . -
>1 THEN. 465 o
ﬁ{abaﬁ»HNﬁNT "A DILUTE SOLUTION OF SeDIum ACETA1&:NACPH36£:(MH=H2) HAS A" .
v % o *.(4 - P Y
. . has0 Prae” MSPECIFIE GRAVITY OF "skis™ AND CONTAINS *'IRESE - .
TN ’“_ . u\xum OF SOLUTE."- ‘ _

55 PRINT "HOW MANY GRAMS OF SOLUTE ARE PRESENT IN “3R33" ML oF *
ﬁ<mziao PRleE"SOLUTIGN?" | | i S L ‘

-

R A5 ATAIa I #R2#R3/100 . | . - .
v A0 GOTY 15 _— -
‘ﬁ'ﬁ\thlnmtﬁ 5+ SKRND(Z)) 3 AR . . 3
0 H2= INTLA0 4 5+ LUKKNDCZ)) ; . . :
AFSfLFC e £ THEN $10 .
'ar-,g%RINT‘\kssum1NG NQ VOLUME CHANGL BN MIXING,CALCULATE THE V7V
-'d95“ﬁﬂlNT YAE. A SOLUTION CONTAINING '"JIR1I" GRAMS @F ALCMHOL; C2HSOH» "
OGPRINKWSMIR 460, IN "JN23" ML OF WATER. DENS.ALC.=0.8 /ML, "
.Hpu.‘ G/MLO._. A~ . .
';/.5)/<Ra+kl/.a>

-

O Y SV S
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TTTS1S RRINTC1«S+A6KND( L)) - - :
S20 GOSUB 1440 N \
529 GOTO R OF 510,560.60u.635.665 _ ‘ ‘ '
230 RI=INTC6.5+2%RNDCZ)) S o
535 IF Pe>) THEN 550 - . ' S
5S40 PRINT YTHE - SQLUBILITY oF THE INSECTICIDE LINVDANE » COHGCL 6 (MWa29 1) .

$AS5 PRINT IS APPROX. "3K13&- - -
" PPM. CALCULATE THE MOLALITY OF THIS bOLUTlGN. '
550 Al 11=RIZC1000%291) : . .
55% GGTO 690 ‘ )
560 RITINTC(6eS5+2HRND(Z)) . )
— e 9/ R INTCL 55+ NDCZ2)Y) - - - cee C e e —_ c e e
S70- IF P<>] THEN 590 ‘ ‘ ‘ :
575 PRINT & g
© “THE SOLUdlLlTY OF THE INSECTICIDE LINDANP,L6H6CL6,(Mwad9l)’lb"
SEU FRINT "APPROX. "3IR13& .
" PPM. HOW MANY MOLES OF LINDANE ARE PRESENT IN', .
569 PRINT R23LITERS ©F A SATURATED bOLUTlﬁN- DENSe =1 G/ML.*
Yo ACLISERIPRZ2/7CIVV0%R9L ) . _ ~ ~ , .
595 6O10 690 7 ‘
600 R!«INT(I.S+A*RND(£))%-UOOOOI : - @
6UY R2EINT(25+4TRRND(Z)) t : . ‘\ o
61U IF P<») THEN 625 o
615 FRINT "IF SEA WATER L@NTAINS "lkll& . . .
. " PPM OF GOLDSHECW MANY TONS QF SEA' . —
620 PRINT “"WATER MUST BE PROCESSED TO hATNAC1"lh¢l"GNAMb QF GoLL?" Jk
625 All)= )UU*RB/(QbA#Rl) o - : .
630 GOTO 69U / o 2 : .
- 635 l‘lNT(|.5*3*NND(£))*.000| - o
.640 IF P<>l THEN 655 _ . . . . .
645 PRINT "THE SOLUBILITY OF NITKROGEN GAS,N2,IN WATEK 1S5 AFPROX. iR}
650 PRINT "MOLAR. (AL(ULATE THIS SELUBILITY. IN PEMe
65”'A(I]~23*1000*Rl . .
. 660 GOT@ 690 . ' o
669 RI=INTC) « S«RRND(Z) )% 0U) : : . : v
. 670 1F P<>) THEN 685 ' '
675 PrtiNT “"THE SOLUBILITY OF BXYGEN GAs.aa,IN WATER IS APPnex. 3R
w68 PRINI "“"MOLAR . CALbULRTL THIS SOLUBILITY IN-PPM." SN
685 AL 1)=32%1000%K1 . . A
690 R=INTC1:5+4%RNDCZ))
695 GUSUB 1440
00 - GAT¢ R OF 705.750’795.830.870
Ub‘RI:lNT(l-S+9*RQD(Z)>
710 ?=1N1<150 5+ 100KRNDCZ))
T1S RISINTC12.5¢34RND(Z)I)/10
.. 720 IF P<>1 THEN 740
725 PRINT "a& bUGAR seLurnoN b@NTAlNS":R!t"GRAMb oF buuuobz.cnen?eent,

730 PR%NT “{MWa342),PER ":Na:" ML OF SGLUTION.THE DENSITY lb ORIV
G/ZML "
735 PRINT "CALCULATE THE MPLARITY' OF THIS SOLUTION.' . o
7 40 A[lJ-IOOOtRIV(QAQmRa) ' . . : o .
Co 745 GATA 905 . ' : . ' , -
7950 K1=INTCI00. S*lOO*RNU(Z)) . ‘ R . - o
;.( 755 RE=INTC2+3%RNDCZYY -~ - . P

+
1 :
’-‘ .’m# ] -
Froray,




760 RI=INT(A00.5+100%RND(Z)) . . - . i

765 RAxINTC(1.5+9%RND(Z)) /10 v

770 IF P<>1 THEN 78S o

775 PRINT RIZ'ML QK “3R21" MOLAKR CUSO4 WAS MIXED WIlH IR ML OF "IRA4

T8U FRINT MOLAR CUSO4. CALCULATE THE FINAL MOLARITY.'

785 AC1V=(KI®R?ERI®RAI/(RI+R3I) '

790 GATO YUS «

79% R|q1N1<1.5+9tuNucz>)

BO0 R2=INTCIO «S+20%RNDCZ))

805 IF P<>1 THEN 820 _ - .
e BHUUPRINT *'HOW MANY _L11ERS QF. ":xla& O
\ “"MOLAR SOLUTION CAN BE PRKEPARED FN@M" ..

B1S PRINT R23"GRAMS. 0K BACQHIE, (MW=171)7" : o .

62U A(llxﬂd/(l7V*Hl) ) ' ) ' :

825 CATO 99Uy

B30 KITINTGIOU.5+A00%RNDC(Z)) ' : .

835 R2xINTC(10+5+20%RND(Z))
84U IF P<>1 THEN B60

BAS\PRINT R13 ML OF A SOLUT1ON @F ML REACTS COMFLETELY WITH "IR2S

BS50 PRINT "'GRAMS OF ZINCs (MW=65. a>. CALCULATE THE MOLAKLITY OF THE *

855 PRINT “HCL SOLUTION.' :

B60 AC11=C2000%R2) /(K1 *%65.4) : .

B6YS CUTO 0y - -

870 KI=INTC(leS+ARRND(Z)) . .

T HTY REZINTCle S5+ AXRNDCZ)) _ ' )

od0 IF P<>1 THEN 900 S

S PRINT "HOW MANY GRAMS OF Lusea.sne@ » (HYDRATED CRYSTAL)»MUST wve *

890 PRINT "TAKEN TO PREPARE "iR13“LITENS @F A '3KR21“MOLAK SOLUTION OF*

39S PRINT “CUS03." 4 :

YOU ACTIZRIAR2%249. 6 :

05 = INTCY oS+ 4%« RNDCZ)) - .o

10 GOSUB 1440 ‘ o . N
1S GETA R OF: 920,955,985, 1020, 1060 . _ .

920 RI=INT(S«S5+104RND(Z))
P25 RZ2= INT(200.5+300%RND(Z))
930 TF Fe»l THEN 945 ]
935 PKINT: 13 GRAMS QF .NA2CO3, (MW=106)WAS DlSS@LVED IN"ERZ3"CRAMS QF* °
940 PRINT "WATER. CALCULATE THE MOLALITY OF THIS SeLUTION.' "
945 ACLI=C1000*R1)/(106%RL) :
Y50 GATO 109%0 . . :
955 KI=INTCI10«5¢ TOMRNDC(Z)) - P L : v
960 IF P<>l THFN 975 . : ) o 1'
Y65 PRINT A SQLUTION IS"IRTSYPERCENT BY WEIGHT Kr:(MN-SB) CALCULATE"
970 PRINT *'THE MOLALITY OF THIS TION* »
979 ACII=CLO000%R42I/7CC100=-R1)I*58) .
980 GOTO 1090
_ 985 RI=INTC(2.5+3%RNDC(Z))
S 990 R2=INTC12. 5+A#RND(Z))/10
: 995 1F P<>] THEN 1010 (
. 1000 PRINT "A"3R13"MOLAR SOLUTION @F KMN@4, (MW= 158),HAS A DENSITY @F"
WWUY PRINT R23°G/ML. CALCULATE THE. MGLALITY @F THIS SOLUTION.'
o H[l)llOOO*Rl/((IOOU*RB)-]SB*R]) _
1015 GOTO 1090 \ . ’ L : , -
1020 RIZINTC1S5+42RND(Z)) X : - ' oo : i
1025 RSsINTC6.5+4%RND(ZY) ‘ SRS | i

- Sty . . s R . .

Q . . ‘.

c. . D » .
NS ; . SN
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1030
1035
1040
VA4S
1050

0SS
1060

1065

1070
1079

1080

lous
1090
1095

1104

1105

o

L11S
1120
1125
1130

1135

1140
1145
1150
1155
1160

1165
1170
1175
1160
1135
1190
1198
1200

1205

1210
1215

220
125
1230
123%
124V
1245

1250

B A1)

1260

12 C: S_ﬂ

PRINT. “YIELDS A SULUTION @F WrAT TMOLAL ITYRR T T

“GOTO K OF 11U 1150,1180,1225,1275 '

/

IF P<>1 THEN 1050
PRINT & _ .
YGLYCERINESsCIHBO3, (MN=9B) oMIXES WITH WATER IN ALL KKOFORTIONS."
PRINT “CALCULATE THE/ MOLALITY OF A MIXTURE OF*“IK13&

"MOLFS OF GLYCERINE®

ot e -

.

Y

PRINT “WITH"IR23I“MOYES OF wATEK. THE WATEKR 15 THE bGLVENT." "
ALTIZ1000%K1Z CLE*R2 S ' "
GOTA 1090

R\—lNT(Iu.b*lU#RVU(L)) _ - :

R2z INT (200« 5+ 100*RND(Z)) , ’

IF P<>1 THEN 1085 ' : "'?
PRINT R1JGRAMS OF AGNO3, (MW= 170), DISSOLVED INM'SR2IVGRAMS OF WATHEKR"

ACLI=1000#R1/K1TO XKD | , : .
Rx INTC L5+ AXRND(Z)) a .
GeSus 1440 \.f

R12INTC20.5¢80%RND(Z)) _
R2= INT (1« S+ 4¥RNDC(Z)) b ' .
R3= INT (20U« 5+ 1OOKRRND(Z)) . o , *d/N

RA= INTCSS+3¥RNDCZ) I /10 ' A : '
IF P<>1 THEN 1140 .-

PRINT & -

"CALCULATE THE TOTAL HYDROXIDE 10N MOLAKITY OBTAINEDL BY MIXING

PRINT K13"ML @F"JR21"MOLAR NAGH WITH"IR3IS ML OF"3R438

"MOLAR BA(QH)Z."

ALL)= ((Rl*R&)+(2*R3*R4))/(NI+Ri)

GOTO 1305

R13 INTCT « S*BARNDC(Z))

IF P<>l THEN 1170 :
PRINT A S@LU1IQN lS"lHl!"KN/H LNS(PGA) » (MW=386)¢ CALCULATE THt '

>

PRINT "MOLALITY OF THls SGLUTIGNa".«

AL T)1=1000%KTZCC100U-R1)I%*386)

COTO 1305 , ,
RI=ZINTCL « S5+ 4%xRNDCZ)) A ‘ : ;
K2=INTCl « S+ARRNDCZ)) '
RA=INT(6.5+4%RNDC(Z))

IF P<>1l THEN ]21%

PRINT &

“HOW MANY. GRAMS OF PUKE ETHYLENE GLYL@L.Laneea,cww=62>.mu51 HE**

PRINT 'ADDED TO"IR13IVKILACKAMS QF A'SRZ23 & R
'AW/W SOLUTION TO RAISE TRHE' _A . S '\

PRINT ‘"CONCENTRATION TQ'YSR33'AW/W ?"’

ALT1210004R1*C(R3-R2)/7C100-K3)

GITe 1395 \ o

RUSINTCL, S+ 4xRNDC(Z)) s . ' . ®
R22 INTCZe 5+ ARRNDCZ)) _ BRI

R3= INTC1 o S+A*RND(Z))

IF P<>t THEN 1265

PRINT "WHAT WEIGHT OF PURE WATER MUST BE ADDED’ TO":RI!& S

MK ILOGRAMS OF"

PRINT “AN AQUEQUS SOLUTION UF ETHYLENE bLYL@L»LaHbHe.(Mw'éd),ro"

PRINT "LOWER «THE CONCENTRATION FROM'IRZ3“AIW/W ETHYLENE GLYCOL To"

PRINT R3IS"IW/W o

A(l]-IUOO#RI*(Re “R3I/RY et e ; o o o

«_3.E- | — T




” ol270

1275
1280
1245
1290
1295

1300

‘1305
4310
1318
1320
1325
1330
1335
1340

= 1345

1350
1395
1360
1365
1370
1375
1380
1389

1390
1395
1400
1405
141V
1415

1420
1429
1430
1435
} a4
1445
1450
1455
1460
1465
YUY
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o g
_f} ¢ 13 i
. ' X & '
o~ . : ] N
&
_ o
. t . :
\} . av ST
o - .
“GoTe 1305 : i { - "
RI-INT(I.S+4¢RND(Z))° .
RE2x INTC11 « 5+ 4ARRND(2)3 /10 " .
IF P<>1 THEN 1300 - e
PRINT =A™ 3R13"MOLAR SOLUTION &F - KOHs (MWE56) 5 HAS A DENSITY OF " sIRw
PRINT '""G/ML+ CALCULATE THE MOLALITY OF . THIS bOLUTlﬂN."
ALT)=1U00MREZ (1000*KR2- 36*Rl) _ .o CL BN . IR
IF Pxl TMEN 1380 . . '
PRINT *GORRECT",Y"YQUR" : . i
PRINT SANSWER', "ANSWER', “RESUL!" i
Pth}jT pol - ) v _— y .
FOR 1=1 T@ S - T ‘ “
IF ACII>1.05+TC 1) THEN:!SSS . =
IF AC1)<.93#TC 1] THEN 1355 e o !
L$a"CORRECT" ) - v L - ;
G26+20 . . . ' : S @ "
GATO 136V o . :
Le=""WRONG , . > f'“
PRINT ACII, TCLIALS . a 2 . N
NEAT 1 S ' .
PRINT ) ot L 4
PRINT "YOUR GRADE ON THIS QUIZ 1S8"3Gr¥%.'" *
PRINT - - ‘ . o
FRINT & - . :
LA IO e o on - mmafen cmmsem.-an - -.9-’:'—-,-——--:— ------- -
L : '
IF G<>100 THEN 1400 )
PRINT “MARVELOUS FRIEND,YOU HAVE BEATEN THlb BRBKEN MALHINP.
FRINT G@AD LUCK "sN$3*t AND HURRY - BACK. - '
PRINT - : N «
IF P=1 THEN 9999 _ | /s
PRINT & - o .
"WAULD YOU LIKE T@ TAKE ANOTHER QUIZ? PLEASE ANswER YES 01 NO.""
INPFUT Y$ . v
Pz , ‘. : N | “ .-
IF Y$="YES" THEN 185 - | , r | ‘
GOTY 9999 i) : - v SR £
12+l .. F . :
IF- P=2 THEN 1460 o c NG :
PRINT . . o ' ' - - ~
PRINT “QUESTION. “3I .. - | - : ] @ e
RETURN - '\ "
PRINT *“SQ@QRRY: “s$N$3' PLEASE GET SOME HELFP. SO LONG FOR NOW."
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0.K. MORFRLZ DO |yOu wI\H T0 TAKE A TEST DR HAYE YOUR rﬁ e i S

.+ PESULTS GPADEDY IF YOU WISH,TD TAKE A _TEST PE\P&ND \ . 5.

CYES OR NI : % ~
— TYEST L Nel S - e et e e

5 M “\

.‘ —————————————————————————————— he f o am e S i I I S S s R

a i . «,(;- -
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THFPE AFE S HUE\TIQN\ oM THIS EXAM., THE\EJRRE ALL DN o L
20LUTIOM 'DN'ENTRHTIUN\ PLEASE ANIZWER THESE QUESTIONS : '
RT HOMEs .@HD COME - BACK WHEMN YO HRE FEHD\ TO HHVE YOue
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A MOLES OF HNNUNIH NHB:‘MM‘I?FpMHS DISIALVED IN 4

CITERS..OF WATER¢DENS=1,G-ML> . GALEULATE THE PERCENT BY WETGHY e
AL OF NW3 HN'THE‘SDLUTIDQ. S " “ -

‘ . : . - ® )
DUESTION, & W . ; . - - o
THE SOLURILITY OF THE CTICIDE LINDANE s CEHOCLEs (MW=291)>, 15
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MOW MAMY LlTEB\ oF 7 MDLHP SOLUTION CAN. _BE PREPARED FROM L
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£ ouesTion. 4 k o S . .
A SOLUTION' 19 18 FERCENT BY WEIGHT' ka-MM=5?\JLHLLULHTE L RN ;
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OUESTION, - S ' | ' ¢
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0.K. MORRIS DO ¥OU WISH TO TRAKE & TEST OR HAVE vnun : .
RESULTS BGRADEDT? IF YOU WISH TO THKE R‘TEST [PESPOND « | :
CYES OR NOv oy : '
M0 ' . . b co . » o
FLEASE ENTER YOUR ENXAM NUMBER. ‘ : : - L
5"‘-1°ﬁ4 . . o
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'§ - MORRIS DD YOU WISH TO TAKE A TEST OR HAVE YOUR f 3
ESULTS GRADED? 1F: YOU WISH TO TAKE A TEST REQPBND :

i LYES OF . NOD. A . | _ _
"TMAY. . : oL ’ ' 2 -
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¥ 0.k, MORRIZ DO YDU WISH TO TAKE A TEST OR HRAVE. YOUR  * - e A
.. RESULTS GRADED? IF YOU WISH TO TAKE A TE?T RESPOND = - . R
- CYES OR NOD , - . . c e e h

‘ »p?ﬂﬂY w S S o g e
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"0.K. MORRIS DD YOU WISH TO TAKE A. TEST OR Have YOUR S
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TO -WHAT VOLUME (ML) MUST 9.17 G OF KBY [ , -
DE DILUTED TO MAKE A 0,196 H‘SOLUTTON ? o
. i
THE SOLUBILITY OF nncl, 155 bﬁou G ~1nc12 PER 100 G WAT ER o
AT SOME TEHPERATURE. WHAT' 1S THE WETGHT PERCFNT OF & ° & .
SATURATFD SOLUTTON OF Mn(l,'AT THIS . TFPPLRRTUPF 2 ; .
AF A SOLUTIDN. QF DDN‘ITY 1,116 G/ML T3 anPAnED BY DTS qorvruuw 30.5 ¢ ..
AL ALy (§04) y "TN- BNOYFU WATERP TO FORM 1 LITER OF qonumrow . R
WILAT WOULD BE THF M( AITTY OF Al?(qo.). _— - ’
IN THR QOLUTION? , \
A SOLUTION IS priw EDSBY DTSSCLVING  49,8C GRAMI OF Bacl, IN e

FORM N LITER OF SOLUTICN,  THE DENSITY  OF THE SOLUTION
CAICUI_TF THE MOL® FRAQTI)N OF WATER IN %HIS HOLUTIOV

ENOUGH
s

WATER TO
'. ‘(, G/”Io..’
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Y+ Unit Test on Concentyation Units time=15 min. 5 .
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1. TO #HAT VOLUME (HL) MOUST 1.37 G OF KNO,
‘ aF DTIUTBD TO MAKE A 0. 641 i SOLUTION ?

2. CALCULATE THE MOLALITY OF ngso. IN A SOLUTTON CONTAINING u1.00ﬂcgaﬁs
vy OF WATER IN 8.77 GRAMS OF ngqo.., | - R ﬁ

o ’ : ; . A

3. TUE PENSITY OF 52.0 PERCENT (Nl,) 3P0, SOLUTION IS, 1.152 G/ML.
WHAT WETGHT AND WHAT VCLUME OF ans SOLUTION WILL CONTAIN
82 *van« OF (NH,) 4PO, ?
¢ U, A SOLUTION IS PREPARED BY DISSCLVING 115.80 GRAMS ‘OF BaCl, IN: o
H ENOUGH WATER -TO FORM 1 LITER QF SGLUTICN., THE DENSITY OF THF SOLUTION
IS 1.15 G/ML. CALCULATE THE MOLE FPACTION OF WATER IN THIS SOQLUTION.
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CALCULATE THE WEIGHT PFRLENT OF HATER IN THIS ‘SOLUTION,

2
¢

- 2+ A SﬂLUTION IS PREPARED BY DI?JOIVING 60.60 GRAHS OP ﬂnClz IN

o *  ENOUGH WATER TO FORM 1 LITER OF SOLUTICN.H THE DENSITY OF THE:- SOLUTION
. IS 1,35 G/HL. CALCULATI THE MOLF T"RA(.'I‘ION OF WATER IN THIS SOLUTION.{

R 7 4? A bOLUTION OF DENSITY 1.089"G/HI Is PRFPARED BY DISQOLVINh  80.5 G

n OF KMnO, IN ENOUGH WATER TC FORM 1 LITFR OF SOLUTICN,
" WHAT WOULD. BE THF HLLA[ITY OF KMno,
' IN THP SOLUTION?

4. TO WHAT VOLUHEu(HLY MUST 0.42 G OF Kro, ’
o BE DILUTED TO MAKE A C.2517 M HC}UTION ? . ¥ /:
, ' . * ’.lS:_ i -
f‘\~, ’F’
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- TEST 3. - -
d
o ” Iy '}')tit . N - . ¢ «(.‘
""L ) < S - 1! 9. 938"'01 : « '3’“'
L2, 9.93E-01 ’
4 | , £
- | :_,' 6 ﬁ . ‘3‘;7
P o -
L , 3. 3.62E-01 . : P
o | - : o ///‘
4, 7T7.87R+00 . ST | i
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e A SOLUTTON IS (PREPARED LY DISSOLVING 8.10 G OF NaCl0, IN ENOUGH WETER
» TO FORM 1 LITER OF SOLUTION. THE DENSITY OF THE SOLUTTON IS 1. 153, G/ML.

.-«A.'&'i



o " ‘ ) - A T
'f . ¢ - ' .‘.. . 4
‘}"' _'.
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AHE DENSITY OF 42, 7 PERCENT MgSO, SOLUTION IS - 1.14) G/ML.. FARE
“WHAT WEIGHT AND'WHAT VCLUME OF THIS SOLUTION WILL CONTAIN
28 GRANS OF Mq§0,<? i .
“CALCULATE THE MOLALITY OF BaCl, IN A.SOLYTION CONTAININGf-li;TO GRAMS
OF WATER IN  6.42 GRANS OF BaCl,. ' o N
IT IS DESIRED 10 bnrpnpn A SCLUTICN OF A1, (SO,) 350 ML_QP WATEP
SUCH THAT THE MOLE FRACTICN OF Al,(30,)y IS FOU%I TO C.o4te .
HOW MANY ARAMS OF Al (SO,) 5 ARF RFQUIRFD? : :
) * o
" TO WilAT VOLUMFE (ML) MUST 9.22 G OF Mgso, L
. BE DILUTFD TO MAKF A 0,307 M SOLUTICN ? ‘ -
e
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nit Test on Concentration Units time=15 min., . B e
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D . : | \'»‘f" .
FIND 'THE VOLUNE FN LTTERS OF 0.228 N NayPO, SOLUTICN

THAT CAN BE PREPARFED FROM  5.50 G OF Naypo,.

GALCULATE THE MOTE FRACTION OF - (NH,) PO,

I§ A SOLUTION CONTATNING 21.00 G . |
OF (N'y) 3P0, TN .602.0 GRAMS OF WATE o S |

¢
4

IF A SOLUTION OF DENSITY 1.05% G/ML IE PREPARED BY DISSOLVING

bu.5. G-
NF.Ni (NOy) , 'IN FNOUGH WATER TO FORM 1 LITER OP SORUTION, =

-

- AUAT W4OULD BE THF MOLALITY OF Ni(NO,), o "
LN THR SOT.U"'I("N? ' SRS -
. ;‘e : A ‘ o _ " o B L
A SQLUTION TS PREPARED BY DISSOLVING 43,95 G OF A1,(S0,)y LN ENOUGH WATER -
TO FORM 1 LITFR OF SOLUTION. THE DENSITY OF THE: SOLUTTION IS 1.331 G/ML. ]

CALCULATE THE ®EIGHT PERCENT OF WATER IN THIS SOLNTION. ¥
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- Uit Test on_thcentration Units +ime=15 min., .
TEST 6 . , ’ : o SRS
s Ve 0.558 MOLES OF K,Cr,0N, IS DISSCLVED IN ENOUGH WATER - T
- - TO FORM 1 LITFB OF SOLUTYON. WHAT IS TUF' WRIGHT PERCENT OF ) '
.NAqFR IN THIS SOLUTTON WHOSF DFNSITY I 1.1 9 G/ML T ' ﬁ >
2. 1T IP'DPSIFFD Tb PREPARE A SQLUTION OF KBr IN 25 ML OF HATF
,_SUCH THAT THE MOLE FRACTION CF KBr IS EQUAL TO 0 0ri3 . . T
HOW MANY GRAMS CF KRr ARE RFQUIRED?
. 3. IF _A_SQLUTION OF DENSITY. - 1.268. G/ML,IS_BREPAREDWBX- ISSOLNING ——.49.,5 G. -
L OF Ci(NO1)z IN ENOUGH WATER TO FOPRM 1 L}TPR OF SOLUTION, ‘
WHAT. WOUILD BE THE MCLALITY OF Cd(NPJ)?
IN THFR SOLUTION % N
' ¥
4, CA[(‘U[ATF THE NIIMRER OF MOLES OF CaBrp TN U47.1 ML : e
OF 0,381 M CaRkr,, -
" ~ . \h
]
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on Concantration Unitso. timg=15 min, .
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. '-ég'”1'7'm'§CLUTION OF Na,P0, B N
’N'_ G/MERRY 20 DEG cC, : _ . : SRR
: ﬁ&cur DI Q NT %r PIE SOLUTION.

2. CALCULATE® Tt?*nuxn‘rgn “jN OF MQ>O.*IN A SOLUTibﬁ;CONTRINING-36;§5 G
. ~ OF Mgso, IN QOQ 0 vaMqJﬁr WATERy ' C -

\ 3. IF A SOLUTION gﬁ éusn'v ) muas GAPL IS PREPARED BY DI‘?SOLVING_ 57,5 G

~- - - OF . KIOy IN-ENOUL *W 10 7PORM + LITER OF SOLUTTON, -~ 3ot -
WHAT WOULD DE n& NQLALITY QF KI0, | -
“IN THE SOLUTION,qﬁm‘ = o |
' A of
4. WHAT IS THE MOLART IR
THE DENSITY OF THE 3 .
/
J . ' :
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Unit Test on Concentration Units time=15 mnin,

¢ . . ® (
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AEST 8 .
“" 1. N SOLUTION IS PRIPARED Y DISSOLVING 48.45 G -OF CaBrgﬁ&N ENOHGH WATER  -—

PO FORM 1 LITER OF SOLUTION. THE DENSITY OF THE SOLUTION IS 1.150 G/ML.'” B
CALCULATE THE WEIGHT PERCENT OF WATFR I[N THIS SOLUTION. :

2, U\[C!IH\I‘F‘ THUE MOLE FRA(‘TION OF K (,rZO, IN A SOLUTICN CONTAININ(‘ 3.90 G =

‘L. OF K 2Cra0y IN ‘(7.0 GRAMS OF WATER. - , -
N R _ ]
| 3, CALCULATE THF‘MOIALITY 4% MqSO, IN A SOLUTTON CONTAINING 15,00 GRAMS °
e P WATER TN - U, A7 GRAMS SOF M@S04s - o o e T

4., FIND THE NUHBPR OF GRAMS 0# Knno. REQUIRED TO PRFPARE 1.20 LITERS -
S 0F  4.205 901UT10N. y
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2. 5.86E-04
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. nit Test' on Concentration Units . time=15 -min. - - S —
' | ' ~ AN ‘

_TEST 9 A o o o

-~ V. .THE DENSITY, OF" 82,6 PERCENT KBr SOLUTION IS 1.183 r/nL. S o

WHAT WEIGHT AND WHAT VCLUME OF THIS SOLUTICN HILL CCNTAIN
99 RRAMS OF KRr ? , Ve
' *
2. A SOLUTTON LS .PREPARED BY DISSOLVING 42.45 GRAMG “OF CaBr, IN
ENOUGH WATER TO FORM 1 LITER OF SOLUTICN. THE DENSITY OF THE SOLUTION' e
5 1,40 F/HL. CALCULATE THE . HOLF FRACTION OF WATER IN THIS SOLUTION., -

b
e

7 3. IF X SOLUTION OF DENSITY 1. 31u ‘G/ML TS PREPARFD BY DISSOLVING 1 23.5 G
- OF CrCly IN ENOUGH ®WATFR TO FORM 1 LITER OF SOLUTICN,
WHAT WOULD BE THE MCLALITY 0? chl, . * .
IN TH® SOLUTION? )

4. 'quT TS THE MOLARTTY OF A 4,12 PERCEST SOLUTION OF CuSO,.gH,0 ?

4 THE DENSTITY OF THF SOLHTION IS. 1.04C G/ML .. -
* TEST q " . ' . ' ) ” ¢
N . . B . "
1. 119.86 G, 101,35 WL ¢ k
: ) : ' s i
2. 9.97g-01 : .
. Y . a < -
= RIS 3. 1.15E-01
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Unit Test on Concentrution Units time=15 min.

.
imex1sy min, //“____
™y

1C '
THF DENSITY OF A 5 38 M SCLUTICN OF DaClp, IN WATER -
I3 1,074 -G/ML AT 2C DPC Ce CALCULATE THE MOLALTTY OF THE SOLUTION, .

THF DENSITY OF 45.9 PERCENT KMRnO, SOLUTION TS 1. 1u6 n/nL._
WHAT WEIGHT AND WHAT VOLUME OF THIS SOLUTTION WILL CCNTAIN
98 GRAMS OF KMnO, ? |

TO WHAT VOLUME (ML) MUST 1.61 G OF Cd (NOs), '

BE DTLUTED TO MAKE & 0.936 M SOLUTTGN-2- - - -0 oo s e

A SOLUTION IS PREPARED BPY DISSCLVING 116.85 GRAMS OF KMnQ, IN
ENOUGH WATER 7O FORM 1 .LITER_OF SOLUTTON. THE DENSITY OF THE SOLUTION

IS 1.21 G/ML. CALCULATE THE MOLE FRACTION OF WATER IN THIS SOLUTION.
. i A

VY
_TEST ° 10 ~
‘ 1. 1. 76E+00
2. 213.51 G,186.33 YL ?
L ) ~z
3. 7.29r+00
u. 9._883-01*_:
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Uuit Test on Concentration Units . time=15 min, ~
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TEST . 11 £ - s

= 9l Tr A SOLUTION OF DENSITY *1.18a v/nr IS PREPAREL "BY DISSOLVING B8.5 G
OF CA(NO4y)p IN ENOUGH WATER TN FOPM 1 LITER OF SOLUTION, - :
\WHAT WOULD BF 'THP ?ClhlITY or'td(No,), R

FY. THT SOLUTTON? ) ,}
2. THF SOLUDBILITY %:1Aqup, IS. 76.5 G AgNOy PER 10D -G WATER- ?
Al SOME TEMPERATURE. WHAT IS THE WEIGHT PEQCENT OF A
- SATURATED SOLUTIGN OF AqNOy AT THTS TEMPERATURE ?
3. TO WHAT VOLUME (ML) MUST 5.9% G OF K,Crp0, . . R ,
RE DILUTED TO MAKE A 0,578 A& SOLUTION ? , \ : '
W.' A.SOLUTION T6 PREPARED BY DISSOLVING 113.85 GRAMS OF KHnO, IN .

ENOUGH WATFR TO FORM 1 LITER OF. SOLUTICN. THD DENSITY OF THE SOLUTION 7
Is 1.26 G/ML.  CALCULATY THE MOLE FRACTION OF WATER IN THIS SOLUTION,
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#nit Test on Concentration Units time=15 min, ' - A
- i
o i ’ b > . -
12 . | ‘ ' - . ) .
TO WIAT VOLUME (ML) MOET 1.3 G OF (NH3) 3PO4 . ‘ R
AF DILUTED TO*MAKE A 0.160 N SOLUTICN ? , N .

CALCULATF THE: HOIALITY OF Ld(uo,)z IN A SOLUTION CONTAINING 81,00 GRAMS |
OF wATrR IN V. caernam OF CA(NOy) 5. 8 ﬁ_ - .

CALCULATE TIF MOLE FRACTION OF (Niiy) 3PO4 IN A SOLUTION CONTAINING uS 00 -6
OF (Vu.),Po «TN U54,0 GRAMS OF WATER. _

A SOLUTTON IS PREPARED BY DISSOLVING 37.95 G OF Alz(bd.)g IN FNOUGH HATER

TO FORM 1 LITER OF SOLUTION. THE DENSITY OF THE SOLUTTON IS 1.133 G/ML.:.

CA[CULATF THE WFTGHT PFRCPNT OF WATER IN THIS OIUTION . d ¢
N a
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1
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1.° 5.27B4+01
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TEST 13 ‘ & T e
— .1 A SOLUTION IS PREPARED BY DTSSOLVING 15, 00 GRAMS OF (NH,) 3P0, IN ST
C winru wnTER TO FORM 1 LITER OR SOLUTICN., THE°DENSITY OF THE SOLUTION T
@ rs .08 G ML, CALCULATF THE MOLE °F RI\CTION Ql“ W&TPR IN THIS bOLUTION. :
2. FTND 'ty "0! AI?T'T‘Y OF A SOLUTIQON Pl\‘gi’l\-RED BY DIQQOEVING 0..)5 G f
) .np K[n, INCA TOTAL OF 384 ML OF SCLUTTON. : .
'ﬂ. R SOLUT]ON CF DFNSTTY ' 1 293 G/ML IS PRFPARED BY DISSOLVING oo
: 30 _MOLFS, OF %950, IN ENOUGH WATER-TO -EORM. 1-LITER—OF- SOLUTION; e e
NHAT 4OULD DF THE WFIGNT PERCENT OF MqS0, IN THE SOLUTION? . _
T 4. CATCPLATE THE MDLAIITY OF Al,(>0.) N A SOLUTICN CCNTAINING 64,00 GRAMS
. OF wzum IN 2.C3 GRAMS OF Al (s‘o.) , * -
. /‘f . : i .“\
| \ “
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L ‘ : ’ -
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TEST 13 : e, . 7 N
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e : Unit Tast on Concentration Unita time=15 min.. . f‘ —
. ) 2 | |
) ¢ - L. g, K
—HST 14 | | i R
S I -u\rcm.nr ,THE MOLALITY OF Caar, IN X SQLUTION CONTAINING 69,60 GRANS & {
OF WATFR IN :7.13 GRAMS OF Cam:,.-- | -
2. A SOLUTION IS PREPARED BY DIS‘?OIVING 55 80 GRAMS -OF BaCl, IN .,
.. . ENOUGH WATER TO FORM 1 LITER OF SOLUTION. THE DRENSITY OF THE SOLUTION
T IS 1,22 G/ML. CALCULATE THE MOLF FRACPTON OF WATER IIN THIS SOLUTION.
3. THE_DENSITY OF_A_ 1.98 M SOLUTION: OF crcly #

IN WATER TS 1..196. G/nL AT 20 DEG C. T o .
CALCULATE THE WEIGHT .PERCENT OF THE SOLUTICN. / o
; o0 ¢ : o .

4. FIND T VOLUWE IN LITERSOF 0.117 M FeCly "SOLUTION
‘ THAT CAN BE PREPARFD FROM: 39.50 G OF FeCl,. . -- . -
\ ¢ _ : o
~ :,l I
‘ .
. Z . . - s‘t
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TEST 14 ‘ .
1. 5.31P-01 . o
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Urit Test -on Concentration Units time=15 min, _
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TEST 15 - - ' - - E . .
— % 1. FIND THE MOLARITY OF A SOLUTION PREPARED DY DISSOLVING  3.49 G S —
- . OF K2Cr,0p TH A TOTAL OF, 325 ML OF SOLUTION. . . | ‘
. ' -
2. X7 15 DFSIRFD T0 PREPARE A* SCLUTION OF NaCl0y IN. 214 ML OF WATER
'SUCU THA® THE MOLE FRACTION OF Nacl0, 1S-BEQUAL'TO 0.0437. , . ‘

"NOW MANY'GRAMS OF NaCl0y ARF nrouxurn? .

3. CALCULATE THE NOLALITY OF CaBrp, IN A SOLUTION CONTAINING 100.00 GPAMS &

. QF WATER IN. 2,73.nnanslop,c33r,.an.,J,.J.. e e
; 2 S . : : y
4. THE DENSITY OF  56.C PERCENT (NH,) 5PO, SOLUTION IS 1,156 G/ML.
WHAT WEIGHT AND WHAT .VCLUME OF TS SOLUTTON WILL CCNTAIN :
\ oy (nhnq or (NH‘)1P0. ?
S v
IS ” )
- ’ ‘
‘ by
( - L TEST, 15
. . e f .ot -
1. 3.65E-02 .
£ oo . ' : ¢ «
- | kR - | ) R R o
‘ . ” “ N 2. So 78 E"O" o C ' “
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| 3. 1.37E-01 5
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7 . S 4, 150.00 6,129.76 ML , |
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Unit _Tast on Conce_nrrat i()n Un_irs_ timeﬂ‘}‘_min._

fﬁﬁr,, 16 : | . )
7M. THE DENSITY OF £ 0.us n ‘§CLUTICN OF MnCl, IV WATER | s
' Is 1, OJO*C/MI AT 2C¢ .DEG C. CALCULATE THE, MOLALITY OF THE SOLUTION,
2. €.358. MOLFG OF X c:.,o7 IS DISSOLVFD IN ENOUGH WATER : e o
" TO FORM 1 LITEF OF SOLUTTON, WHAT IS THE WEIGHT PERCENT, OF
) WATER IN THIS SCIUTTION WHOSE DENSTTY T5 1. u16 G/ML ?
3. PFIND THE VOLUMF IN LITERS:-OF .16 M Cd{NO3), SOLUTION ‘ i
— THAT CAN-H{-PPFPARF 'FRCM 58, 50 G OF Cd(N01);. T IR A S
4. CALCULATE THF MCLE FRACTION OF Cd (NOs) p IN- A SOLUTICN-CONTAINING 37.80 G
‘OF CA(NO4), TN 699,0 GRAMS OF WATER. . . ; :
AN ! o, s-" |
\}1 ’ - !
’ ®
o ~— N
- ) \ Coe v

TEST 16 ‘ 0

1. 4.60E-01 *
3 . »
27 9.26E+01 Z- B
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L OF K,Cr 0,7 IN 07J.J/ynnms OF WATFR. "
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Nrit Test on Concent: ration AUnits  time=15 min,
.E: _".l"- r
17 _ . . . .
THE DENSITY OF A €42 M SOLPTICN OF KIO, ¢ -
TN WATER IS 1.0 G/ML AT 20 DEG C.° L -

CALCULATE THE WETGHT PERCENT OF JTUE SOLUTION,

CALCULATE THE MOLE FRACTION OF K, cr20, IW’A SOLUPTICN - chTAINrNG 33. 90

»

8 N ! h T Y s

_IF A SOLUTION CF DFNJTTY 1,087 G/ML IS PREPARED BY DISSOLVING 42,5’
COF Na,CO5-IN ZINOUGH WATER TO FORM-1 LTTER CF SOLUTICN,

WHAT WOULD BE.THE MO!RLITY OF NaCO04 »

TN THP SOLUTINN?

TO wnnT,VOLunr (ML) MOUST 2.52 G OF Cd (NO4)»n
RE DILUTED TO MAKE'A_ C.896 M SOLUTION ?

'
. v ' T - 7 d
15 .
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: m TEST 17 . _ '
] 4 e
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» 1. 8.73E+00
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- 2. 2,13e-03
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! intt Test on Concentration Units timex15 min..
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TEST 18 - r. A b '
AT I %HF DENSTTY np AN 0.6% MUSCLUTICN OF AgNOy S RS A
o IN WATER IS 1.C70. G/ML AT 20 DEG C, wl ) : ) T
CALLUIATF THE WETGHT PFRCENT OF THE SQLUTICN.. ’ : L

2s THE DEh T OF A- 0,23 @ SOLUTION QOF FeCl, TN WATER:
13 1,043 G/ML AT 2¢ DEG C. CALCULATF THE MOLALITY OF THE SOLUTTON,

© 3. A anUTION IS PREPAREDN BY DISSOLVING 132.90 GRAMS thKBr IN
—— - ENOUGH WATER TO FGRM.’.L;TER-OFAbOLUTICN.; TﬂﬂjhENSITY OF THE SOLUTION . _
IS 1.233°'GrMlL. -CALCWNATE THE MOLE FRACTION OF NAPER [N THIS SOLUTION.

4. WHAT [S THE MOLARITY 'OF A 3,29 PERCENT SOLUTION OF. Knno. ?
_THE DENSITY QF THE SOLUTION TS 1.032 G/ML.. . y -

o
o

. ‘ ) " TEST . 18 - iy
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TEST - 19 : g | , | .

. IT TS DESTRED To PHEPARE A SCLUTICN OF 8501, TR ° U465 ML-.OF WATRR ' . -

- SUCH THAT THE MOLE FRACTION OF RaCl, IS FQUAL TO 0.0056 . -°
. QW MANY GRAMS OF PaCl, ARE RRQUIRED? ST
2.  :ALCULATE THE NUMBER OF MOLES OF Ca{NOy), IN “90.9 ML N
MF o CLT796 M CA(NC,),. - : . ',\ v

-
‘v

3. A SOLITION TS PPEPAPFD BY DISSOLVING 52.°50 & OF Ni(no,), TN

-LI\YUHA[‘!' THE WEYGHT .PERCENT. OF WATER IN ‘PHIS OLUTTON.-

"1“.}:' S ?"*) TR TR

TO FORM 1 LITER OF SOLUTION. THE DE&S;T! QOF.. Tg? SOLUTION. Iq.i¢05Q_h#ML~——-

1 ? \l\\,.a .‘ ,‘
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F a3 N
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ENOUGH® WATER '

' 59 !
' 3 .
4 LAI(‘UL’H‘F‘ THE lﬂﬂl'\LI’l‘Y OF NaClO, IN A S(YLUTIO‘N (,ONTATNIN(‘ 16.00 GRAMS
g Wf\‘“F‘R TN 9%.04 GRAMS OF Na(‘lO,. . X - : <
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. c " onit Test on Concentration Units time=15.min. : _
JTEST 20 | C o : » ~ - oo
----- 1. ,FIND THE HOLARITY OF A SOLUTION PREPARED BY DISQOLVING 3:07 G ' -
- J\ OF Na,COy IN A TOTAL OF 358.ML OF SOLUTION. )
) . o P A
2. THE DRN%ITY OF "*71.2 PERCENT BaCl, SOLUTION IS 71,171 G/ML. y
WHAT WEIGHT AND WHAT VOLUME OF THIS. SOLUTION WILL CCNTATIN . -
72 GRAMS OF BaCl, -2 S [ - . ‘

3. "IF A SOLUTION OF DENSITY 1.265 G/ML TS PREPARED BY DIHQOLVING 15,5 G N
OF KIOy IN ENGUGH WATFR TO FORM 1 LITER OF SOLUTION, : |
WHAT WOUWLD BF AHE MOLALYTY OF KIo, . » ;o oo by ' !

. . : ‘ A .
N THL SOLUTJION? : . :

U, A oOLUTION IS PREPARED BY DI‘%‘)GLVING 128, 10 GRAMS OF NaClOy 'IN
‘ ENOUGH WATFR TO FORM 1 LITER OF ‘SCLUTION., THE DFNSITY OF THE SOLUTION
IS "1,12 G/ML, CAL(.UI RTE THE MOLE FRACTION OF WATI‘R lN 'I‘HI> SOIUTION.
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” TEST 20 -
o 1. 8.10E-02 - SN
| | ' :;
‘ 2. _10-1.13_ G, 86,35 ML :
oo s
/- ' v . . v
/ L4 ) .
3. 5.79E-02 . : S .
. Y . . “r | » N :
! : b, 9.79E-01 . -
« _ o
e . "




