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Combined gas law practice answer key

Transfer helium in a 100 ml container at a pressure of 66,6 kPa to a container with a volume of 250 ml. What is the new pressure if there is no change in temperature? What is the new pressure if the temperature changes from 20oC to 15oC? Examples and problems only Ten Examples KMT &amp; Gas Love Menu Form
of Combined Gas Law most often used is this: (P1V1) / T1 = (P2V2) / T2 Most common V2 is being resolved too. The diversion looks like this: V2 = (P1V1T2) / (T1P2) A reminder: All these problems use Kelvin for the temperature. I won't normally comment on the change from °C to K. I'll use 273, but be aware that your
teacher (or computer lesson) may insist on using 273.15. When using the combined gas law paired with Dalton's law, remember that a gas collected over water is always considered to be saturated with water vapor. The water pressure of water varies with the temperature and must be broken up in a reference source.
Problem #1: A gas has a volume of 800.0 ml at −23.0 °C and 300,0 torr. What would the gas volume be at 227.0 °C and 600.0 torr pressure? Solution: 1) Configure all problem values in a solution matrix: P1 = 300.0 torrP2 = 600.0 torr V1 = 800.0 ml V2 = x T1 = 250. KT2 = 500. K 2) The combined gas law is rearranged
to isolate V2: 3) Values are inserted in the right places: (300,0 torr) (800,0 ml) (500,0 K) V2 = ----–– (250,0 ml) (500,0 K) V2 = -----– (250,0 ml) 0 K) (600,0 torr) V2 = 800,0 ml problem #2: 500.0 liters of gas in a container of flexible wicks manufactured at 700,0 mmHg and 200,0 °C. The gas is placed in a tank under high
pressure. When the tank cools to 20.0 °C, the gas pressure is 30.0 atm. What is the amount of gas? Solution: 1) The combined gas law rearranged to isolate V2: V2 = (P1V1T2) / (T1P2) 2) Values are inserted in the right places: V2 = [(0,921 05) (500) (293)] / [(473) (30)] V2 = 9.51 L Note the use of angular brackets to
communicate the correct order of operations. Note that the problem contains different pressure units for the start and end values. I used the 700/760 to convert from mmHg to atm. Note that I paid little attention to creating the problem of correct one figs in the problem. This often happens in gas law problems. Note also I
omitted all devices. Problem #3: 690.0 ml of oxygen is collected over water at 26.0 °C and a total pressure of 725.0 mm mercury. What is the amount of dry oxygen at 52.0 °C and 800.0 mm pressure? Solution: 1) Use Dalton's Law to remove the pressure of water vapor: Ptotal = PO2 + PH2O PO2 = Ptotal - PH2O PO2 =
725.0 mmHg - 25.2 mmHg = 699.8 mmHg The value of 25.2 came from here. I looked up the value associated with 26.0°C and converted it from kPa to mmHg according to the instructions. 2) Here are the values of a solution matrix: P1 = 699.8 mmHgP2 = 800.0 mmHg V1 = 690.0 ml V2 = x T1 = 299.0 KT2 = 325.0 K A
regular student error is to use Dalton's law, but then use the total pressure value in gas law combined instead of using the correct value. The correct pressure for P1 is the value of 699.8, not the 725 value. The 725 is the pressure of an oxygen/water mixture and we only want oxygen (which is 699.8 value). 3) Use the
Combined Gas Act: x = [(699.8) (690.0) (325)] / [(299) (800,0)] x = 656 ml (to three sig figs) Problem #4: What is the amount of gas at 2,00 atm and 200.0 K, if its original volume was 300,0 L at 0.250 atm and 400.0 K. Solution: 1) Here are the values in a solution matrix: P1 = 0.250 atmP2 = 2.00 kl.m V1 = 300.0 L V2 = x
T1 = 400.0 KT2 = 200.0 K Note, Note how the problem statement is formulated in such a way that the starting values can last be specified. 2) The combined gas law rearranged to isolate V2: V2 = (P1V1T2) / (T1P2) x = [(0,25) (300) (200)] / [(400) (2)] x = 18,75 L To three sig figs, this is 18.8 L Problem #5: At conditions
of 785.0 torr pressure and 15.0 °C temperature, a gas occupies a volume of 45.5 ml. What will be the amount of the same gas at 745.0 torr and 30.0 °C? Resolution: V2 = [(785 mmHg) (45.5 ml) (303 K)] / [(288 K) (745 mmHg)] V2 = 50.3757 ml For three one figs, the answer is 50,4 ml problem #6: What is the final
volume of a 400.0 ml gas sample subjected to a temperature change from 22,0 °C to 30,0 °C and a pressure change from standard pressure to 360,0 mmHg? Solution: We are looking to determine V2 in this problem. Her er opsætningen: P1 = 760,0 mmHgP2 = 360,0 mmHg V1 = 400,0 L V2 = x T1 = 295 KT2 = 303 K
V2 = [(760 mmHg) (400 ml) (200 ml) (200 ml) (295 KT2 = 303 K V2 = [(760 mmHg) (400 mL) (200 mL) (200 mL) (200 mL) (200 mL) (200 mL) (200 mL) (200 mL) (200 mL) (200 mL) (295 KT2 = 303 K V2 = [(760 mmHg) (400 mL) (200 mL) (200 ml) (200 mL) ( 303 K)] / [(295 K) (360 mmHg)] V2 = 867 ml (til tre sig figner)
Problem #7: 400,0 ml brint opsamles over vand ved 18,0 °C og et samlet tryk på 740,0 mm kviksølv. a) Hvad er det delvise tryk på H2? b) Hvad er det delvise tryk på H2O? c) Hvad er mængden af tør brint ved STP? Solution: 1) We will use Dalton's law to determine the partial pressure of the dry hydrogen gas. We look



up the vapour pressure of water in a reference source. Ptotal = PH2 + PH2O PH2 = Ptotal - PH2O 740.0 - 15.5 = 724.5 mmHg I used a different reference source than previously used for water pressure. There are many available on the Internet. 2) The partial pressure of the water is its vapour pressure of 15,5 mmHg. 3)
Combined gas law rearranged to show V2 insulated: (724.5 mmHg) (400.0 mL) (273 K) V2 = --- (291 K) (760.0 mmHg) V2 = 358 ml (to three one figs) Problem #8: The pressure of a gas is reduced to 75% of the original value, volume increased by 40% of the original value. Find the final temperature when the original
temperature was −10 °C. Solution: Let's assign P1 = 1, therefore P2 = 0.75 Let's assign V1 = 1, therefore V2 = 1.4 I won't bother with devices on P or V. Your teacher might want the devices added, so I'll do that below. T1 = −10 °C = 263 K P1V1/T1 = P2V2/T2 [(1 atm) (1 L)] / 263 K = [(0.75 atm) (1.4 L)] / x (1 atm) (1 L)
(x) = (263 K) (0.75 atm) L) x = 276,15 K = 3,15 °C Problem #9: Pressure of 8,06L of an ideal gas in a flexible flexible to a third of the original pressure, and the absolute temperature has dropped by half. What is the final volume of the gas? Solution: 1) Assign values as follows: P1 = 3.00 atmP2 = 1.00 atm V1 = 8.06 LV2 =
x T1 = 2,00 KT2 = 1.00 K Note the prepared values for P and T. 2) Insert values into the combined gas bill and resolve for x: P1V1 / T1 = P2V2 / T2 (3.00 atm) (8.06 L)] / 2.00 K = [(1.00 atm) (x)] / 1.00 K x = 12.1 L (to three one figs) Problem #10: A hot air balloon now records 10.0 L at 25.0 °C and 1.00 atm. What
temperature was it in the first place if it occupied 9.40 L and was in a freezer with a pressure of 0.939 atm? Solution: 1) Assign values as follows: P1 = 0.939 atmP2 = 1.00 atm V1 = 9.40 LV2 = 10.0 L T1 = xT2 = 298 K Note how the problem gives you the final conditions regarding PVT and asks you for a starting
condition. Also note that the temperature is asked. Compare this to the usual case of asking for the final volume. 2) Let's rearrange the combined gas law equation for T1: P1V1 P2V2 ---- = -- T1 T2 T2P2V2 = P1V1T2 3) Put values in and resolve: (0,939 atm) (9.40 L) (298 K) T1 = ------ (1.00 atm) (10.0 L) T1 = 263 K Form
of the final temperature was not concrete, but it is usually asked in Celsius, then: T1 = −10. °C #11: A gas absorbs an 8.00 ml container with a flexible wall. The pressure is doubled, the absolute temperature has quadrupled, and 15% of the gas leaks out. What is the new volume? Solution: 1) This problem involves the
Combined Gas Act, which has all four variables in it: P1V1 P2V2 –--- = –---- n1T1 n2T2 2) The changes are all expressed in a relative way, so I will assume 1.00 atm and 1.00 K: P1 = 1.00 atmP2 = 2.00 atm V1 = 8.00 mLV2 = x n1 = 1.00 moln2 = 0.85 mole T1 = 1.00 KT2 = 4.00 K By the way Having a gas of 1.00K is
pretty much an impossible thing. Pure helium-3 liquifies of about 3.2 K. No gas exists as a gas at 1 K. The point is obviously to make the absolute temperature quadrupled. We could use 100 K and 400K and get the same answer. Or use 200 K and 800 K. The key point is that the temperature quadruples. And note that it
is the absolute temperature (in K) that quadruples, not the temperature in degrees Celsius. Note how I interpreted the 15% to mean 15% of moles of gas escaped. If I decided that 15% of the mass escaped, the problem answer would be the same. I'll leave it to you to find out if you wish. 3) I won't bother isolating V2 this
time: (1.00 atm) (8.00 mL) (2.00 atm) (x) -- = -- ((1.00 mol) (1.00 K) (0.85 mol) (4.00 K) 1 4) Cross-multiply: (1.00 atm) (8.00 ml) (0.85ml) (4.00 K) = (0.00 K) = (8.00 ml) (0.85 mol) (4.00 K) = (8.00 ml) (0.85 mol) (4.00 K) = (8.00 ml) (0.85 mol) (4.00 K) = (8.00 ml) (0.85 mol) 00 mL) (0.85 mol) (4.00 K) = (8.00 M) = (8.00
ML) 2.00 atm) (x) (1.00 mol) (1.00 K) 4) Divide: (1.00 atm) ) (8.00 ml) (0.85 mol) (4.00 K) x = ---- (2.00 atm) (1.00 mol) (1.00 K) x = 13.6 ml problem #12: What is the density, in g/L, for a gaseous compound at STP if the gas in a 1,00 L bulb 0.672 g at 25.0 °C and 733.4 mm Hg? Solution: 1) 1) need to know the amount of
gas on STP. For this we use the combined gas law. Here is data: P1 = 733.4 mmHg P2 = 760.0 mmHg V1 = 1.00 L V2 = x T1 = 298 K T2 = 273 K 2) Here'. s the combined gas law with the completed data: (733.4 mmHg) (1.00 L) (760.0 mmHg) (x) --- = --298 K 273 K After a little math we find x = 0.884 L 3) We are now
ready to determine density: 0.672 g / 0.884 L = 0.760 g/L Problem #13: Predict how the amount of a given gas mass will vary, when the following changes in temperature and pressure are made: (a) The pressure triples; absolute temperature doubles. (b) The absolute temperature is doubled, while the pressure is
reduced in half. (c) Both the pressure and the absolute temperature are doubled. (d) The temperature increases by four times while doubling the pressure. Solution for (a): 1) Place false values in a solution matrix: P1 = 1 kPaP2 = 3 kPa V1 = 1 LV2 = ??? T1 = 1 KT2 = 2 K Note how the pressure tripled (from 1 to 3) and
the temperature doubled (from 1 to 2). 2) Use the combined gas law to solve: V2 = (P1V1T2) / (P2T1) Message I isolated V2 V2 = [(1) (1) (2)] / [(3) (1)] V2 = 0.67 L In other words, V2 is two thirds of V1. Solution for (b): 1) I will use the form of the combined gas law, that isolates V2: V2 = (P1V1T2) / (P2T1) 2) The
absolute temperature is doubled: V2 = (P1V1 (2) / (P2 (1) 3) The pressure is reduced by half: V2 = (2) V1 (2) / (1) (1) (1) Notice of how I went from 2 to 1. I felt that was clearer than going from 1 to 0.5. 4) The result: V2 = 4V1 Volume increases by a factor of 4. Resolution to (c): V2 = (P1V1T2) / (P2T1) V2 = (1) V2 (2) / (2)
(1) Note the location of temperature values with T1 in the denominator and T2 in the counter. With the symbolic equation is all on one line, you may be tempted to believe that the temperature was cut in half. Not so! V2 = V1 Solution to (d): 1) Place false values in a solution matrix: P1 = 1 kPaP2 = 2 kPa V1 = 1 LV2 = ???
T1 = 1 KT2 = 4 K 2) Use the combined gas law to solve: V2 = (P1V1T2) / (P2T1) V2 = (1) V1 (4) / (2) (1) V2 = 2V1 In other words, double the volume. Problem #14: What is molar volume on SATP? Solution: 1) SATP stands for Standard Ambient Temperature and Pressure. It has the following values: 25.0 °C and 100.0
kPa You can find more discussion here. 2) Let's use the Combined Gas Act to solve this problem. First a resolution matrix: P1 = 101,325 kPaP2 = 100.0 kPa V1 = 22,414 LV2 = ??? T1 = 273 KT2 = 298 K Note the use of STP and molar volume values at STP. 2) Write the combined gas law, insert values and resolve:
P1V1 P2V2 –- = -- T1 T2 (101,325 kPa) (22,414 L) (100.0 kPa) (V2 ) -–---- = ---- 273 K 298 K V2 = [(101,325 kPa) (22,414 L) (298 K)] / [(100.0 kPa) (273 K)] V2 = 24,8 L (to three one figs) 2) Molar volume at STAP can also be calculated using ideal gas law: PV = nRT (100.0 kPa / 101,325 kPa / atm) (V) = (1.00 mol)
(0.08206 atm / mol K) (298 K) V = 24.8 L Problem #15: A sample of neon has a volume of 0.730 dm3 at a temperature of 21.0 °C. and pressure of 102.5 kPa. If the neon density is 0.900 g/dm3 at 0 °C and 101.3 kPa, what is the mass of the sample? Solution: 1) Convert gas conditions to STP: Here is the cross multiplied
form of the combined gas law: P1V1T2 = P2V2T1 (102.5 kPa) (0.730 dm3) (273 K) = (101.3 kPa) (V2) (294 K) V2 = 0.685887 dm3 2) Determined mass: 0.685887 dm3 by 0.900 g/dm3 = 0.617 g Problem #16: Assume that the pressure on a 10.0 m3 test gas at 12.0 °C is cut in half. (a) Is it possible to change the
temperature of the gas at the same time so that the volume of gas does not change? (b) If yes, calculate the new temperature of the gas solution to (a): We cannot answer this without doing the calculation for (b). This is because the temperature has to go down to keep the volume at 10.0 m3. If the temperature most go
down to absolute zero (or below), then the answer would that (a) would be no. Otherwise we would answer yes. I know that temp must go down because of this: the pressure went down, therefore the volume went up (assuming constant temperature). To get the volume back to 10, we need to cool the gas down
(assuming constant pressure). Solution to (b): 1) Use the combined gas law: P1V1 P2V2 ----- = ----- T1 T2 (2 atm) (10.0 m3) (1 atm) (10.0 m3) –- = –---- 285 K x I used random pressure values. The actual values don't matter as long as the pressure is cut in half. 2) See how the volume does not change? This means that it
falls out and we have a pressure-temperature ratio: 2 atm 1 atm --- = -- 285 K x = 142.5 K 3) Switch to Celsius to get −130°C. So the answer to (a) is yes. Examples and problems only Ten examples KMT &amp; Gas Love Menu Menu
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