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Solution Concentration

Name:

In these problems, assume “concentration” refers to molarity unless stated otherwise.

A student dissolves 5.00 g of copper(ll) nitrate
trihydrate in water to make 100.0 mL solution.
Calculate the concentration of the solution.

A student dissolved 20.0 g of calcium chloride, 6)

CaCl,, to make 500.0 mL solution. What is the
solution’s concentration?

What is the molarity of a sucrose solution,

(C12H22011), if 10.0 g of sucrose is dissolved to 7)

make 50.0 mL of solution?

The lab technician dissolved 12.8 g of
naphthalene, CioHs, in ethanol to prepare 2.00 L
of solution.

a) Whatis the solute and what is the solvent in
this solution?

b) What is the solution’s concentration?
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5)

What mass of Mg(NOs)2 is needed to prepare
250.0 mL of 0.120-M solution?

A chemist has pipetted 10.00 mL of
0.0500-M CaClz into a test tube. How -
many moles of CaCl; is this? /

A student used a graduated cylinder to obtain
25.0 mL of ethanol. She poured the ethanol into
a 200.0-mL volumetric flask and added distilled
water to prepare a solution. Pure ethanol
(C2HsOH) has a density of 0.789 g/mlL.

a) How many moles of ethanol were used?

b) Calculate the molarity of the solution.

c¢) How many molecules of ethanol are in the
solution?




8) You need to prepare 100.0 mL of 0.200-M CuSO4 12) Concentrated sulfuric acid, H2SOg, is labeled as

by dissolving CuSO4-5H,0. 96.2% by mass with a density of 1.84 g/mL.
a) How many moles of CuSO4:5H20 are a) Assume you have 1000. g of the acid. What
needed? mass of sulfuric acid is in the solution?

b) How many moles of sulfuric acid are there?

b) What mass of CuSO4-5H20 should you use?

c¢) We assumed we had 1000. g solution. Use
two unit multipliers to find its volume, in L.

9) You dissolved 50.0 g of sodium hydroxide in
enough water to make 2.00-L of solution. What
is the concentration (molarity) of the solution?

d) What is the molarity of the acid solution?

13) A lab tech needs to prepare 500.0 mL of 0.0400-
10) You are asked to prepare 50.0 mL of 0.600-M M ammonium sulfate, (NH4)2S04. What mass
iron(l1l) chloride by dissolving FeCl3:6H20. What should of the salt she use?
mass of salt should you use?

14) List steps to prepare the solution.

11) You need to prepare 500.0 mL of 40.0% (by 1.
volume) isopropyl alcohol in water. In point form,
and with specific volumes, describe how to make
the solution. Refer to two different types of 2.
appropriate lab glassware also.
3.
4.
5.
6.
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Density of Solution (g/mL)

Density of Sodium Carbonate Solutions at 20°C

0 2 4 6 8 10

Concentration (mol Na,CO; per L solution))
15) Examine the graph for these questions.

a) Identify the solute and solvent.

Solvent

b) What type of concentration is being used for
the solutions in the graph?

c) Astudent prepared a solution by dissolving
21.2 g of sodium carbonate in enough water
to make 100.0 mL of solution. What is the
concentration of the solution?

d) What should be the density of the solution?

e) Both density and molarity change slightly
based on temperature changes. Explain why.
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16) You pipet 25.00 mL of 0.300-M NaCl solution into
a petri dish and allow it to completely evaporate.
What mass of salt will remain in the dish?

17) An experiment calls for 0.25 mol of sodium
hydroxide, NaOH. What volume of a 0.10-M
solution should be used?

18) What volume (in mL) of 6.00-M hydrochloric
acid, HCI, will contain 10.0 g of the acid?

19) Explain what it means to dilute an aqueous
solution. Mention both the volume and the
concentration of the solution.

20) A student dilutes a 200.0 mL solution of 0.150-M
sucrose solution to a new volume of 250.0 mL.
Calculate the new concentration.
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21) A student mixes 6.00 mL of distilled water with

4.00 mL of 0.400-M CuSOs. What is the
concentration after dilution?

22) You plan to dilute a 2.0-M stock solution to
prepare 250.0 mL of 0.050-M solution? What
volume of stock solution should you use?

23) A student pipets 8.00 mL of 0.160-M sodium
sulfate into a test tube and then adds 4.00 mL of
distilled water. What is the concentration of the
solution after mixing?

24

~

You are given 20.0 mL of 0.500-M KOH and asked
to use all of it to create a 0.200-M. What volume
of water should you add to do this?

You decide to combine 50.0 mL of 0.240-M
sucrose solution with 100.0 mL of 0.600-M
sucrose. What will be the concentration of the
new solution?

25

-~
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26) Solutions of nickel(ll) sulfate were prepared.
Violet colored light (410 nm) was passed through
the solutions and the absorbance recorded. The
Beer’s Law plot above was created.

a) Estimate the concentration of a solution
whose absorbance is 0.30. Include units.

b) 10.0 mL of a solution whose absorbance was
0.70 was diluted with the addition of 40.0
mL of water. What will be the absorbance
for the new solution?

c) You want to prepare 50.0 mL of a nickel(ll)
sulfate solution whose absorbance will be
0.50. What mass of the salt should you use?

27) Explain why Ci1V1 = C2V2 when diluting a solution.




Solution Concentration

Name:

In these problems, assume “concentration” refers to molarity unless stated otherwise.

1) A student dissolves 5.00 g of copper(ll) nitrate
trihydrate in water to make 100.0 mL solution.
Calculate the concentration of the solution.

Cbl ('\103)2 . 3'4?,0
[ wol [ |000mL
\ 5'003*ztﬂ.egj " Tooonl” T L
Q'mooﬁ = 0a07 '"“/L

2) A student dissolved 20.0 g of calcium chloride,
CaCly, to make 500.0 mL solution. What is the
solution’s concentration?

| mo‘x | (000 wl
2009 jioagg * @00l T L
= 0.360 ™Y

3) What is the molarity of a sucrose solution,
(C12H22011), if 10.0 g of sucrose is dissolved to
make 50.0 mL of solution?

m . 00g _ ol
M 342345/ " 0-0392

(=1 . 00392r% o ogy N
V  o.osoL

Nn=

4) The lab technician dissolved 12.8 g of
naphthalene, CioHs, in ethanol to prepare 2.00 L
of solution.

a) What s the solute and what is the solvent in
this solution?

Solule = nap”'ﬁ (erve
60‘\/(/\/\"’: 6“L€‘OW‘OI

b) What is the solution’s concentration?

Dfg , el !
P 9 200l

— 0.0499 M\
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5) What mass of Mg(NOzs)2 is needed to prepare
250.0 mL of 0.120-M solution?

[ L of0ml 14339
X | L | mo[

4454 Mg (NOg),

6) A chemist has pipetted 10.00 mL of s
0.0500-M CaClz into a test tube. How ~
many moles of CaCIz is this? /

L 005w wol
10.00nL x woo A

| L
= 500% (0 ol

0R. N=CV

7) Astudent used a graduated cylinder to obtain
25.0 mL of ethanol. She poured the ethanol into
a 200.0-mL volumetric flask and added distilled
water to prepare a solution. Pure ethanol
(C2HsOH) has a density of 0.789 g/mL.

a) How many moles of ethanol were used?

250 wl <913 ' mol_

0429

caugoH

b) Calculate the molarity of the solution.

N _OY42% mol 21 WA

- m— -

V ©.2000 L

c) How many molecules of ethanol are in the

solution? '\/
0#29 mo' X A WO((!C
[ mo

2584 105 nolecules
Cy HsOH




8) You need to prepare 100.0 mL of 0.200-M CuSOa4
by dissolving CuSO4:5H>0.

a) How many moles of CuSO4:5H,0 are
needed?

n=CvV
= (0.200m)(0.1000 L)
- 0.0200 mol

b) What mass of CuSO4-5H20 should you use?
M= N /V\
= (0.0200 mo) )(249.71 9f22)
= 499 9 C4§01'5“ZO

9) You dissolved 50.0 g of sodium hydroxide in
enough water to make 2.00-L of solution. What
is the concentration (molarity) of the solution?

= M _ 5004 ;
n /\/\ LfO.OUJ/H-? . }25 mo )\/aol—‘
Ce o R oummtl

10) You are asked to prepare 50.0 mL of 0.600-M
iron(lll) chloride by dissolving FeCl3*6H.0. What
mass of salt should you use?

mel
50.0ml x L 0600 Fells | et FtCQ; w?o 270. 22_“,'
oo L e,

= 8-'(_5 F¢C€3-6Hzo

11) You need to prepare 500.0 mL of 40.0% (v/v)
isopropyl alcohol in water. In point form, and
with specific volumes, describe how to make the
solution. Refer to two different types of
appropriate lab glassware also.

409 (500.0mL) = 200. MJ,choﬁo/
{O

o /g AC(UOLLC‘ \m&,\’\-v mensus

:zoo wl
o Dhee & m’{) o 500 wl \lo‘owu.-‘-nc,
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12) Concentrated sulfuric acid, H2SOg, is labeled as

13)

96.2% by mass with a density of 1.84 g/mL.

a) Assume you have 1000.0 g of the acid. What
mass of sulfuric acid is in the solution?

C?'('OJOQ (too0. oﬂ) - 962 4 '? 3

b) How many moles of sulfuric acid are there?

mal -
462 4 « = 9.1 o S0,

c) Use two unit multipliers to find the volume
of the solution, in L.

[ ml ( L _
|OOO-Uj X K v M—O-B"E

d) What is the molarity of the acid solution?

9elvel _ 191 m
0.543 L

qeogg

- —

A lab tech needs to prepare 500.0 mL of 0.0400-
M ammonium sulfate, (NH4)2S04. What mass
should of the salt she use?

(ool 32169

500.0»L,<I =" T T
2.64 g (NH),504
14) List steps to prepare the solutlon

1.

Use Q‘EC“(omc ba anCe Jr—o
ot 2.64 o &) salt

Tranchen salt 4o a 500.0 ~L
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Density of Sodium Carbonate Solutions at 20°C
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Density of Solution (g/mL)
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Concentration (mol Na,COj3 per L solution))
15) Examine the graph for these questions.

a) Identify the solute and solvent.

Solute

f\}a QCD%

Solvent

k/\)(xjr(/\

b) What type of concentration is being used for
the solutions in the graph?

MO\Q((

c) Astudent prepared a solution by dissolving
m.'), 247 g of sodium carbonate in enough water
to make 100.0 mL of solution. What is the
concentration of the solution?

912 (el 1 fwOnl
"2of e 5 lwowt 1L
- 200 M

d) What should be the density of the solution?

~ |07 oc [.O¥ 3/,WL

e) Both density and molarity change slightly
based on temperature changes. Explain why.

\}O\Ow a soluhion
el pamas wwhor he &Q'Ql
=N =0
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16) You pipet 25.00 mL of 0.300-M NaCl solution into
a petri dish and allow it to completely evaporate.
What mass of salt will remain in the dish?

0500 wl %

L
oo mb )

17) An experiment calls for 0.25 mol of sodium
hydroxide, NaOH. What volume of a 0.10-M
solution should be used?

Ny N 025wl
C By, V= C 0.0 mlfp

V=25 L

18) What volume of 6.00-M hydrochloric acid, HCI,
will contain 10.0 g of the acid?
| ol |

3,469 6.00 mol %
=457 wl

ml
L

[O.ij

19) Explain what it means to dilute an aqueous
solution. Mention both the volume and the
concentration of the solution.

v m o Solu-hon is 4-0
j;ookf \-\\i (205 mncem%; led
\Oj O«LA wg mote SO\UQY\'\--

Nolome will moeane

20) A student adds 50.0 mL water to 200.0 mL of
0.150-M sucrose solution. Calculate the new
concentration.

'D\\u-\\'lo“ GV, = Cz\/z

(.- Qi _ (o150m)am.0ub)
VA 2500kl |
Ca

0.120 N\

—
—
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21) A student mixes 6.00 mL of distilled water with
4.00 mL of 0.400-M CuSOs. What is the
concentration after dilution?

DI\U'\ﬂwi C\\/. = CZ\IZ
C,= Vi _ (0400 4 (400 ~L)
V2 1000mL o 1y )
C, = 0.160 N\ Jolome

22) You plan to dilute a 2.0-M stock solution to
prepare 250.0 mL of 0.050-M solution? What
volume of stock solution should you use?

'D\\\)'\'um'- C\\/ = Cz\/

V= GV _ (0. pSOM) (250.0ul)
20M

U= 625l ) sk,

23) A student pipets 8.00 mL of 0.160-M sodium
sulfate into a test tube and then adds 4.00 mL of
distilled water. What is the concentration of the
solution after mixing?

'D\\ulno“ - G \/: =

C, = QUi _ <o.m&f°,°:t>
(2.00~L

Co =0.107 M

24) You are given 20.0 mL of 0.500-M KOH and asked

to use all of it to create a 0.200-M. What volume
of water should you add to do this?

D‘\u—\ﬂm' QV, = GV,

\J, - GV _ (og00™) (20.0.1)

\]2/:50'0»1— 50.0 ml - QDO"LL;\_‘“
= 300wl Wa u
25) You decide to combine 50.0 mL of 0.240-M &
sucrose solution with 100.0 mL of 0.600-M
sucrose. What will be the concentration of the
new solution?

grgc . n=CV = (0:240M)(0.0%0 L)
~ Nn = 0.0120 mo | Suc.
n = (0.600M)(0:1000 L)
= 0. 0600 NO\ Suc
C _ Dpt OM"‘"
" \Ua;  OOSDO L+0-1000L
C = .40 M

V2

z"gch !
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26) Solutions of nickel(ll) sulfate were prepared.
Violet colored light (410 nm) was passed through
the solutions and the absorbance recorded. The
Beer’s Law plot above was created.

a) Estimate the concentration of a solution
whose absorbance is 0.30. Include units.

“"%\mngi ~ OOO)\ M

b) 10.0 mL of a solution whose absorbance was
0.70 was diluted with the addition of 40.0
mL of water. What will be the absorbance
for the new solution?

C(mc ~ 0.2IMN

- Qs ©21m)(100m) o o
V2 (50-0nl)
Argwens v
Aos = 0.2 4 Frews
c) You want to prepare 50.0 mL of a nickel(ll)

sulfate solution whose absorbance will be
0.50. What mass of the salt should you use?

Conc =~ 0O.152MN

N= CV = (0152 (0.0800L)
= 0.00760 mo |

me n/W\ = (O 0076wo‘\)0547§3/~4>
SOy

27) Explain why C1V1 = Csz when |Iut2f a solut i

Whew & Solu‘}‘w“\ S
Soluemt (S ad
,rvn\oob\i J) Solut® wom't d/wwxjf :

N&h@o% MoL-ZAQ_‘_U\




