CONCENTRATION EXERCISES:  name: SOLwTron s
-MUST SHOW ALL WORK AND ALL FORMUILAS-

1) Concentration in Grams Per Liter (g/L) = Mass of solute(g) C
Volume of solution(L) v

2) Percent Concentration = _Mass of Solute x 100 g
(o m/V) Volume Solution ‘mL
2) Percent Concentration = Volume of Solute x 100 mL or L
(% VIV) Volume Solution mL L
2) Percent Concentration = Mass of Solute x 100 g or kg
(%0 mm) Mass Solution g kg
3) Molar Concentration (mol/L) =  # of moles of solute C =n
(Molarity) Volume of solution (L) A%
4) Parts Per Million Concentration : lppm = 1mg ox 1ppm = 1mg
(PPM) 1kg 1L

1) Convert the following:

a) 20mL=_0.02 L b) 22kg= & 00, ¢) 125L=135 000mL
d) 100mg=__ 0.] &) 04g=_ HOO mg n 40g=_0.04 i
g) 0.6 mL=0.0006L hy 425mg= 0,435, D 1250g=_hdD ke

2) What amount of salt would be needed to prepare a 600mL salt water solution with a concentration of 10g/L. ?

cy oz
V 0.6 |

3) What volume of solution would be needed if 25g of solute was dissolved to produce a 7g/L solution?

= 0 7=35  |v=357
C V V l : L[




4) You prepared 3 solutions in the laboratory. The following table gives information about each of the solutions.

Solution | Mass of Solute | Volume of solution
1 20g 0.1L
2 0.6 kg 76005 3.0L
3 02¢ 20mL20.002 L

Arrange these solutions in increasing order of their concentration (from least concentrated to most)
(hint: standardize the units)

@Q:f‘\] C=2 = Q0g/

0.1
() C:n ¢ =60 - 3009/ , 3,2
V 3
3 c-2 C =03 . |00¢/c
V 0.00)

5) What volume of solution would you prepare if you dissolved 20g of solute and made a 5 g/L solution?

6) A beaker contains 15g of sugar dissolved in a 1 liter aqueous solution.

a) What is the concentration of this solution?

C_:% C:% = /53/:_7

b) What would happen to the concentration if we added 450ml of water

C=-" ¢. 159  [c:10.3%4¢/
v 4 S0L (~— J J

¢) What would the concentration be if we then add 5 more grams of sugar to solution b)

-2 ¢ (15+5)a . a0y [c- 13.84/]
’;"/SDL- [.450L.

d) Would the solution prepared in c) have a larger or smaller concentration than original solution a)

Smalle~




Group I | Group IT

Solution A 5g/L Saline solution of 5g/L
Use the following table to: Solution B 30g/L Sugar-water solution 3g/100mL
answer question 7: Solution C 40g/L Alcohol solution of 4g/100mL
Solution D 0.5g/L Indicator solution 250 mg/500mL

7) a) Classify the solutions in group I in increasing order of concentration.
D ) A ) B / C’

b) Classify the solutions in group II in increasing order of concentration. (think!)

A A 33 C ﬂ_f_)_ D:; 250mgq
T — 100ml N ’03"“‘ 500mL
W, v
5 H9 0.3S
ARYY 2, 35 L D), ALB,C
Oo'L- &

J,

¢) Why is it more difficult to classify the solutions in group II than those in group I, even if they are the same.

Dr@@e,\‘f qr\j‘{‘S - MUS'![ 57(04/&/‘0(/28 st

8) Transform the following concentrations into percent mass/volume (% m/v) and arrange them in increasing order
S 7 (mp)

b) 500 g/L > 5009 xi00 507 (w/u)

(000 mL L() +Q,A,BJ

¢) 5mg/ml > 0-005_3 xioo = 0.57 6”/") ;

‘l

a) 5 g/100ml > 53 x |00
|00 mL-

"

| ml-
\
) 0005gml > 0,0059 kip0 = 0.5 (m/v)
[ mL
9) What is the % concentration if 580g of “Brand X solute was dissolved in enough water to form a 2.4kg of

solution ?

L Ty = mass solufe. *|00 5804 x |00 _
( / ) mass solyfron Q%Doj E aLf A7 W




10) You find a full 3L container marked 28% (m/V) NaCl solution. What quantity of salt is found in this container ?

" _ mass solufe xjpo 28 = M_xl00
/'(m/l/)‘ VO’ Sofutoim 3000 (m: 8?0\3

8_8_6_0_99-):"’\

/00O

11) Calculate the %concentration of a solution in which 180?L of solute /ar?emixe(/i wit? 33 3rr}L of solvent.
recall: solute + Sof/veat = Soleton
‘ Vbl solufe x 00 )
4 (v W)=

Vc), 50/«1-;'oﬂ 'BOmL x /00 B /8 O x |0D 35 /(
(180+3%%)mL 513 =351
12) How much water is present in a 35% mass solution if its total mass of the solution is 400g ?
'/.(m/m) _ mass So/qk x (OO @ 35 = M x 00 @ 50/‘47("‘04 rgo/qé +So/ue4')‘
mesS Solution ) Ho0 HOO = 140 + solvert
(sc/wﬁe + Solvea 35('-{00 £ m So/llfﬂ'f: 8z
)00 iy = /Lng (W-0) %
(Solute

13) A bottle of mineral water contains 149 mg/L of calcium. How many ppm does this repre';ent?
[99meg [IHCYP/:/h] P9
e T L.
L_ <

14) A 700g soil sample is contaminated with 3.2g of a pollutant. What is the concentration of the pollutant in ppm.

3,;23 > 3200mq 33d00mg | | 45 7/,;/9”“ }
7OOj * 0.7 Kj 0. F ‘fj L A

15) A sample of soil, contaminated with Lead (Pb), has a concentration of 5 ppm. What mass of Lead would be
found in a 500g sample of the same soil?

—SPPM: 5”\3 5-_ xmj
25' 0.5 Ky

"SOOj“O:SKj m

16) What is the concentration in ppm of ‘chlorine * in a s;wimming pool if 150g of chlorine are dissolved in
55000L of water.

L> ISo ooomj

150 0oo m9g

55000 L 933?/’@




17) The concentration of Calcium in a source of drinking water is measured to be 35ppm. Express this
concentration in mg/L and g/L

3ppm=135mg | - | 0.0354
L L

18) The maximum concentration of lead (Pb) which is considered safe in drinking water is 0.01ppm. You receive a
250mL sample of tap water which contains 0.05 mg of lead. Is this sample safe to drink ?

0. OSmﬁ

s 0PN it sefe

19) A farmer must spray his field with pesticide. He plans on mixing 220g of the insecticide into 5000kg of water.
What is the concentration of the pesticide in parts per million.

Ls 220 000m g

20 o000om

oy | e |

20) Find the concentration of a solution that contains 4 moles of substance in 2000ml so solution.

C V . L ”

21) What is the Molarity (molar concentration) of a solution containing 63g of Mg:N, dissolved in water to form
a 0.75L solution?

= ) C=2
@ MM53N2 : IOO.‘Yj/m_o; @ i M © 4

n: 63 C - 0634 mil
100.9 0.75L

N= 0,624 moles C=0.833m0 L.J

22) What is the volume of solution whose concentration is 0.2mol/L if it contains 49g of H,SOy4 ?

@Mutso.f %Ej/mo! @ n= M @ =0

? —
vV
" =1
n:O:SMo[CS Vs 9:.: = ;)SL‘




23) If you need 4L of 0.2mol/L of sodium chloride solution. What mass of sodium chloride do you use?

©cy o 3

(D) Muac
= mo e I " :_f_Y\__
58.5g/mol 0.2 _r:_),, 081
0.8(58.5) = m

N = 0.8moles
[m= 448 ﬂ

24) What is the Molarity (molar concentration) of a solution containing 100g of Na,SO, contained in 1600ml of

solution?
n=Mm P4l
@ MNMSO!—{" @ M @ = 74
fy= 100 C - ©-FOH moles

° /L/El\j/mo/ TE { e
=0, JOH moles :
s (E: o.wm

25) Suppose you want to make as large a volume of 6.0mol/L sodium nitrate as possible. You have 1.5kg of this
Ly 15004

substance. What volume of solution can you make?
@MNaNO3:853//no/ @ n:% @ C:%
s |SOO 6 = , ?aé’?’

&S L/ :
Nz 17,64 moles W AL

26) You are to prepare 300mL of an aqueous solution of sodium hydroxide, NaOH, that will have a concentration of

0.8mol/L. What mass of NaOH do you need? (circle correct answer)

a) 0.24g b) 6.0g d) 32¢

@MNGOH @ C5 __’l_ .

“ 404mole v e
0.6=_1_

0.3 m = 963

N= 0.4 mole s
27) What is the volume of solution with a concentration of 0.5 mol/L containing 25g of KHCOj; ?

O Mesco, @ ~F B =g

i . . B
z f(X)-’j/ ol N To_g:’ 0.5 0.25
V

S "y
O.



28) How many grams of AgNO;s are contained in a 50mL solution whose concentration is 1.3mol/L solution?

O Maguo, © S O
B '66{'8;;»10! L% = 7 0-065=M

I 0.0S 169.67
N 20,065 moles | m = H.oqjj
L
29) You want to prepare 300ml of a 30g/L aqueous solution of potassium chloride, KCI. What mass of solute will
you need?
- M

™ m—

Vv

0=, ™=
0-3

30) The table below shows the salinity of four different bodies of water:

Body of Water Salinity Balhic 7000ppm = 7000 my =| ¥ 9
Baltic Sea 7000ppm —
Black Sea 18g/L I L L
Dead Sea 27.5% (m/V)

Mediterranean Sea 39g/L

Dead ; A1.57. = A7 3 .

Compare the given salinities and list the bodies of —

water in ascending order. (r/V) [00 mL
Anscoes Balhic Black Med, Deadl Blackel18 o/ |  Med:|3
31 Since the industrial revolution of 1780 large quantities of acid rain were w1despread in the environment. As

aresult, soil, plants and aquatic animals have been negatively affected. The two main culprits in acid rain
are nitrous oxide (N2O) and sulfur dioxide (SO,).

During the working hours, it has been observed that the quantity of nitrous oxide (N20) in 5L of air is
6.82x10° mol.

Calculate the concentration of Nitrous oxide in ppm.

Oto Doz 00Xy Iy O #F

6.80 %10 = m A
% 57 1%¢7]

~=
X
LL



32) Three lakes are being measured for possible toxicity by substance ‘X’. In order to be considered safe to
swim in these lakes must have a concentration of substance ‘X’ which is not greater than 0.75ppm.

The following data was collected: ( Dcd( n f/ﬁm)
Lake Concentration of ‘X’
A 0.0012 g/L
B 0.008 mg/mL A+0.0013g9 _ [, Qmg _
C 0.55 mg/L w—— 7 L __Z

Which lakes, if any, are dangerous to swim in ?

_6_? 0.081’1’\3 - 0,008M7;!8P/M?

Z me 0.00| L

£ o.__S_s_fgg; /o.ss,apnq]
L

33) The sodium concentration in a bottle of mineral water is 0.005% (m/V).
What is sodium concentration in ppm ?

7 Lakes A+ ore dangermuse

(ecolt: 8. o)
0.00%7 = ©,0059 —> Smy @ 5mng

(m/V) |00 mL —/> 0O.)L il SOP/QM

34) High concentrations of nitrates (NOs), in drinking water can be dangerous to human health. The safe level for
nitrates in drinking water is generally considered to be 45ppm.

Susan has just purchased a home by the country side. Her home is next to several large farms.

Susan wonder if the concentration of nitrates in her drinking water is safe to consume. Susan decides to test her
drinking water at a local lab. The results indicate that in 2L of her water there is 0.001 moles of NOs" .

What is the concentration of nitrates of Susan’s water in ppm ? Is it safe ?

® Mo, (2 naM"‘fl (@ 0.0634 6 Ffm:izj—
- mo v

63.9/mo) 0.00] =m_ 63mf] oy

62

m = 0,0éaj

X L




35) Given the following information, make the necessary conversions into concentration:

a) 16g & 4000mL ppm = I 7. b0 fv) gmi= Yo /s
L -
m =_7000 ppm
C- _\; _L’Lﬂ ) L/oooﬂ_ﬂj _ij. - = i
. 11 i | L % (m/v) = O.L’l/‘
C - ‘1)j .
_— I’/g x |0O
vy = HOOOppm —
, /ooomt
C-YHy/ =0Y/.
b) 0.005g & 2.2L | ppr= MYy a2 gmL=_0.0023 4/}
| N
r=9 0.002 ppm=__2. 3 ppm
% 000930 _ 3,3m >3- —
& 0.0053 r v 5 j " L~ % mv)= (D,00023 1"/
——= L L
Q. L 0.00334 x /00
= 'Oog & , FOOOML
C- 0.00d33, J :")’f’f’m =0.000337.
9 mg&8mL | ppmmg S (m/) gml=_0.03S o/
Qm E 0. 003 & am ppm = 015 QQW’
9(-' Y = —_-'j Qﬂ\j Of"mc -_—O__j_ : .
oomb 0.0 2 J 5 dng | Bom % (miv)=_0- 0025/
o 80{*’%- 0.08(_ 0' OOSj <00 :/n‘/-!“
O, Oas . pomc
% = A9 ppm O
0.003SY,
36) Fill in the missing information by converting to the units indicated:
15 % m/v 225g/L 67.5 % m/v 34.5g/L 75g /2000mL 3.5 % m/v
159 . .l_éf‘ 2359 x oo @3 T_E_Z_Sj ,?:ﬂ_S, <[00 755 %100 || 3.59 3500q
oont  O1E Il To00mL 100mL 0.1 Ll j00OmL %)mL 100aL ~ ©O.I|L
SO g || 2.5 %mw 675 e 3M3%mn || 375 %mw || 35000 ppm




Solutions:

L

Sin s b

=~

10.
11.
12.
13.
14.
15.
16.
17.

a) 0.02L  b)2200g  ¢)125000mL
d)0.1g e)400mg  1)0.04kg
g) 0.0006L h)0.425¢ i)1.25kg
6g

3.57L

1,3,2

4L

a) 15g/L b) 10.34¢/L

¢) 13.79g/L. d) smaller

a) D,A,B.C b)D,A,B,C

¢) Standardize units
D(0.5%),C(0.5%),A(5%).B(50%)
24.2% (m/m)

840g

35.1% (v/v)

260g

149ppm

457 1ppm

2.5mg

2.73ppm

35mg/L , 0.035g/L

18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.
29,
30.
31.
32.
33.
34.
33.

36.

0.2ppm

44ppm

2mol/L

0.833mol/L

2.5L

46.8¢g

0.44mol/L

2.94L

9.6g

0.5L

11.04g

9g
Baltic(7g/L),Black(18g/L),Med(39g/L),Dead(275g/L)
0.6ppm

A: 1.2ppm, B: 8ppm, C: 0.55ppm  Lake A+B are Dangerous
50ppm

31ppm

a) 4g/mL , 4000ppm , 0.4%(m/v)

b) 0.0023g/L , 2.3ppm , 0.00023%(m/v)

¢) 0.025g/L , 25ppm , 0.0025%(m/v)

150g/L., 22.5% m/v , 675g/L , 3.45% m/v , 3.75% m/v , 35000ppm



