Problem Set - Calculating Concentrations #1 - Answers

1. A solution was prepared that had a total volume of 2.30 liters by dissolving 17.0 grams of
NaCl in water. Showing all of your work, what is the concentration of NaCl in this solution?

Note: When this problem set was originally

- . N repared, we treated atomic weights as
Note: The number of significant figures in this problem = 3.* \?vhc?le or half integer numbers. ,:gor Fall

V e =2.30 | 2007 and later, we will use the full 4+

solution — £:.9V 1 T . . .
significant Figures for these atomic weights

W nac = 17.09g and will carry these greater number of

significant figures to our final answers

MW naci = (1 X 23.0) + (1 x 35.5) = 58.5 g/mole

N nact = W nact IMW naer = (17.0 g) / (58.5 g/mole) = 0.0291 moles = 2.91 x 10™* moles 2
[ 1 nact = [NaCI]= N naci / V soiution = (2.91 x 10 moles) / (2.30 1) = 0-226-molesH = 1.26 x 10" moles/I

2. If 12 grams of CgH1,0 were dissolved in water to give a final volume of 1.2 liters, what
would be the concentration of this compound in solution? Show all work.

Note: The number of significant figures in this problem = 2.

V solution = 1.2 1

W coh1206 = 12 0

MW ceniz06= (6 X 12) + (12 x 1) + (6 x 16) = 180 grams/mole = 1.8 x 10* g/mole

N con1206 = W ceniz06 IMW ceniz06 = (12 g) / (180 g/mole) = 0.0667 moles = 6.7 X 10 moles

[ ] C6H1206 — [C6H1206] =N cerizos ! V soltion = (67 X 102 mOleS) / (12 |) = 0.0556-moles/l = 56X—102
moles/I

3. If 12.01 grams of CsH;,04 were dissolved in water to give a final volume of 1.200 liters, what
would be the concentration of this compound in solution? Show all work.

Note: The number of significant figures in this problem = 4.

V solution = 1.200 |

W cem1206 = 12.01 g

MW csi1206 = (6 X 12.01) + (12 x 1.01) + (6 x 16.00) = 180.18 grams/mole = 1.802 x 10* g/mole

N cerr206 = W csrirzos IMW csnizos = (12.01 g) / (180.18 g/mole) = 0.06666 moles = 6.666 x 10% moles

[] C6H1206 — [C5H1205] =N csH1206 IV solution — (6666 X 102 mOleS) / (1200 |) = 0.05555-moles/t = 5.555 x
10 moles/I

! Note: The underlined numbers are the ones that will be checked in assigning partial and final grades for the
questions.

% Note: It is OK to carry “too many” significant figures during your calculations (i.e., no points will be deducted
from carrying too many). However, only the correct number of significant figures may be used in the final answer
(i.e., the one(s) asked for in the question).
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4, If 12 grams of CgH1,0¢ were dissolved in water to give a final volume of 1,200 ml, what
would be the concentration of this compound in solution? Show all work.

Note: The number of significant figures in this problem = 2.

V solution = 1,200 ml

Conversion of milliliters to liters = 1,000 ml =1 |

V sotution = 1,200 ml / 1,000 ml/l = 1.200 |

W ceni206 =129

MW ceni206 = (6 X 12) + (12 x 1) + (6 X 16) = 180 grams/mole = 1.8 x 102 g/mole

N cer206 = W csriz0s /MW csnizos = (12 ) / (180 g/mole) = 0.0667 moles = 6.7 x 102 moles

[ 1 csnizos = [CeH1206] = N cerz06 / V sowtion = (6.7 X 10”2 moles) / (1.200 1) = 8-056-melest = 5.6 x 107
moles/I

5. A solution was prepared that had a total volume of 1,245 liters by dissolving 2,444 grams of
NaCl in water. Showing all of your work, what is the concentration of NaCl in this solution?

Note: The number of significant figures in this problem = 4.

V solution = 1,245 |

W naci = 2,444 ¢

MW yacr = (1 X 22.99) + (1 x 35.45) = 58.44 grams/mole = 5.844 x 10" g/mole

N nact = W nact IMW nacr = (2,444 g) 1 (58.44 g/mole) = 41.82 moles = 4.182 x 10' moles

[ 1 nact = [NaCI] = N nact /' V soition = (41.82 moles) / (1,245 1) = 8:03359-melesi = 3.359 x 102 molesl/I

6. A solution was prepared that had a total volume of 1,245 liters by dissolving 2.444
kilograms of NaCl in water. Showing all of your work, what is the concentration of NaCl in this
solution?

Note: The number of significant figures in this problem = 4.

V solution = 1,245 1

W nact = 2.444 kg

Conversion of kilograms to grams = 1,000 g = 1 kg

W naci = 2.444 kg x 1,000 g/kg = 2,444 g

MW naci = (1 X 22.99) + (1 x 35.45) = 58.44 grams/mole = 5.844 x 10" g/mole

N nact = W nact IMW et = (2,444 @) [ (58.44 g/mole) = 41.82 moles = 4.182 x 10" moles

[T nact = [NACI] = N aci 'V solution = (41.82 moles) / (1,245 1) = 0-033,59-melestt = 3.359 x 10 moles/I
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7. A solution was prepared that had a total volume of 1,245,000 milliliters by dissolving 2.444
kilograms of NaCl in water. Showing all of your work, what is the concentration of NaCl in this
solution?

Note: The number of significant figures in this problem = 4.

V solution = 1,245,000 ml

Conversion of milliliters to liters = 1,000 ml = 1 |

V solution = 1,245,000 ml / 1,000 ml/l = 1,245 |

W naci = 2.444 ¢

Conversion of kilograms to grams = 1,000 g = 1 kg

W naci = 2.444 kg x 1,000 g/kg = 2,444 g

MW paci = (1 X 22.99) + (1 x 35.45) = 58.44 grams/mole = 5.844 x 10" g/mole

N nact = W nact IMW et = (2,444 @) [ (58.44 g/mole) = 41.82 moles = 4.182 x 10" moles
[ 1 nact = [NACl] = N waci 1V solution = (41.82 moles) / (1,245 1) = 3.359 x 102 moles/I

8. A solution was prepared that had a total volume of 1.245 x 10° liters by dissolving 2.444 x
10° grams of NaCl in water. Showing all of your work, what is the concentration of NaCl in this
solution?

Note: The number of significant figures in this problem = 4.

V solution = 1.245 x 10% 1 = 1,245 |

W o = 2.444 X 10° g = 2,444 g

MW naci = (1 x 22.99) + (1 x 35.45) = 58.44 grams/mole = 5.844 x 10" g/mole

N nact = W nact IMW nacl = (2,444 g) 1 (58.44 g/mole) = 41.82 moles = 4.182 x 10* moles

[ 1 nact = INACI] = N waci / V soution = (41.82 moles) / (1,245 1) = 0.03359-meles/} = 3.359 x 10 moles/|

9. A solution was prepared that had a total volume of 7.846 liters by dissolving 1.256 grams of
Mgl, in water. Showing all of your work, what is the concentration of Mgl, in this solution?

Note: The number of significant figures in this problem = 4.

V solution = 7.846 |

W Mgl2 = 125649

MW ngi2= (1 X 24.31) + (2 x 126.91) = 278.13 grams/mole = 2.781 x 10 g/mole

N mgi2 = W mgz /MW wgi2 = (1.256 g) / (278.13 g/mole) = 4.516 x 10°° moles

[ 1 mgiz = [M@l2] = N wgiz / V solution = (4.516 x 10 moles) / (7.846 I) = 5.756 x 10 moles/I
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10. A solution was prepared that had a total volume of 1.6 liters by dissolving 2.4 x 10 grams
of CdS in water. Showing all of your work, what is the concentration of CdS in this solution?

Note: The number of significant figures in this problem = 2.

V solution = 1.6 1

W cgs = 2.4 x 10" g

MW cgs = (1 x 112.41) + (1 x 32.06) = 144.47 grams/mole = 1.4 x 10° g/mole

N cas = W cgs IMW g5 = (2.4 x 10 q) / (144.47 g/mole) = 1.7 x 10 moles
[1cos = [Cds] =N cas/ V sotution = (1.66 x 10° moles) / (1.6 1) = 1.0 x 10 moles/I

11. A solution was prepared that had a total volume of 4.81 liters by dissolving 2.4 x 10°® grams
of BaSe in water. Showing all of your work, what is the concentration of BaSe in this solution?

Note: The number of significant figures in this problem = 2.

V solution = 4.81 |

W gase = 2.4x10° g

MW gase = (1 x 137.33) + (1 x 78.96) = 216.29 grams/mole = 2.2 x 10? g/mole

N gase = W gase IMW gase = (2.4 x 10° @) / (216.29 g/mole) = 1.1 x 10 moles

[1 gase = [BaSe] = N gase / V sotution = (1.1 x 10 moles) / (4.81 1) = 2.3 x 10°° moles/I

12. A solution was prepared that had a total volume of 2.333 milliliters by dissolving 2.4 grams
of CaO in water. Showing all of your work, what is the concentration of “CaQO” in this solution?

Note: The number of significant figures in this problem = 2.

V solution = 2.333 ml

Conversion of milliliters to liters = 1,000 ml = 1 |

V solution = 2.333 ml / 1,000 ml/l = 2.333 x 107 |

Weco=244g

MW c.0=(1x40.08) + (1 x 16.00) = 56.08 grams/mole = 5.6 X 10* g/mole

N cao = W cao IMW ca0 = (2.4 g) / (56.08 g/mole) = 4.3 x 10 moles

[1 ceo = [CaO] = N cao / V solution = (4.3 x 10 moles) / (2.333 x 107 1) = 1.8 x 10" moles/I
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13. If 12.01 grams of C1,H,,04; were dissolved in water to give a final volume of 1.6 liters, what
would be the concentration of this compound in solution? Show all work.

Note: The number of significant figures in this problem = 2.

V solution = 1.6 |

W ciorzo011 =12.01 g

MW ciomo011 = (12 X 12) + (22 x 1) + (11 x 16) = 342 grams/mole = 3.4 x 10 g/mole

N cizrizzot = W crarzz011 MW ciarzoon = (12.01 g) / (342 g/mole) = 3.5 x 10 moles

[ 1 cizrzz01t = [C12H22011] = N cizrz2011 ! V sotution = (3.5 X 10% moles) / (1.6 1) = 2.2 x 10 moles/I

14, If 4.6 grams of C,HsO were dissolved in water to give a final volume of 1.6 liters, what
would be the concentration of C,HgO in solution? Show all work.

Note: The number of significant figures in this problem = 2.

V solution = 1.6 |
W cone0 =4.6 9

MW om0 = (2 X 12) + (6 x 1) + (1 x 16) = 46 grams/mole = 4.6 x 10" g/mole
N cone0 = W coneo /MW C2H60 = (46 g) / (46 g/mOIe) =1.0x 10_1 moles
[] C2H60 = [CzHeO] =N c2H60 IV solution — (10 X 10_1 mOIES) / (16 I) =6.3X 10_2 moles/|
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