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(@ Mark Scheme
Liquid butanol, C;HsOH(1), combusts in oxygen to produce COa(g) and HoO(g).

<" Newton Al

(a) Write a balanced equation, including state symbols, for this reaction. ]
. (b) When 1.250 cm® of butanol is combusted in excess oxygen, 1.921 dm® of water vapor is collected at a pressure of Formula Booklet

125.0 kPa and 150.0°C. Calculate the moles of butanol that were combusted. 2]
(c) Determine the density of liquid butanol in g cm 3. ]
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Based on the table below, what is the correct calculation to determine the final volume of a fixed mass of gas:
(& Mark Scheme

® Video Solutions 1
Initial| Final

Pressure (atm) | 100 | 160 & Newton Al
s Temperature ('C)|[ 20 | 10

Volume (dm®) | 5.00 ? Formula Booklet

0 atm)(5.00 din®)(283 K)
(1.60 atm) (293 K)

(1.00 atm)(5.00 dm®) (10 °C)
(160 atm)(20 °C)

(160 atm)(5.00 dm*)(20°C)
(L.00 atm)(10°C)

(1.60 atm)(5.00 d*)(283 K) °
(1,00 atm) (293 K)

[CIRe]





image5.png
O s |1 hossas | [ @ Jeree ma | M |0 wol -sERITe (oE N |

o) < C  (wn) @ www.revisionvillage.com/ib-chemistry/s)/questionbank/models-of-the-particulate-nature-of-matter/ideal-gases/

v
¢}
[,
m
®
@
Q@

a [ Bookmarks Bar (Edge) [l JSTOR Home [l CORE - Aggregatin.

@ revisionvillage Subjects v Educators v Students v @

CALCULATOR Medium

[n] @
Under which conditions would a gas deviate the most from the ideal gas model?
(& Mark Scheme
A. latm298K

& Newton Al
~ B. 200 atm, 25 °C “

L >
a

200 kPa, 25 °C Formula Booklet

D. 100kPa, 298 K

Question 8
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(@ Mark Scheme
Automobile airbags are inflated with N, a byproduct of sodium azide decomposition, according to the following

7 reaction. ® Video Solutions 1

2NaNy(,) — 2Nag) + 3Ny
< Newton Al
Calculate the mass (in grams) of sodium azide needed to generate 0.07 m* of Ny at 1.01 x 10° Pa and 26.0°C.

Formula Booklet

Question 9 o0
CALCULATOR Medium oo o o
n
V) [
©) 14.01 g of nitrogen gas (N,) is reacted with excess Hy. What volume of ammonia (NH;) gas would be produced at °
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14.01 g of nitrogen gas (N3) is reacted with excess Hy. What volume of ammonia (NH;) gas would be produced at
STP? The molar volume of a gas at STP is 22.7dm?. ® Mark Scheme
N2 (g) + 3Ha (g) — 2NH; (g)
® Video Solutions 1

3
A 1l4dm
® B. 22.7dm® < Newton Al

C. 34.1dm* Formula Booklet

D. 45.4dm?

Question 10 o
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© o [
[C] 6.00 g of ethane gas (M, = 30) is placed in a flexible container at STP. The conditions are then changed to a new °
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6.00 g of ethane gas (M, ~ 30) is placed in a flexible container at STP. The conditions are then changed to a new
pressure of 200,000 Pa and a new temperature of 546 K. (@ Mark Scheme

What is the new volume of the container after equilibrating to the new temperature and pressure?

® Video Solutions 1
The molar volume of a gas at STP is 22.7 dm®

A, 227 dw’ <% Newton Al
B. 227dw’ Formula Booklet
454 dm®
D. 9.08dm*
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Question 7 oo
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Under which conditions would a gas deviate the most from the ideal gas model?
(& Mark Scheme

A latm208K
4 Newton Al
B. 200 atm, 25 °C
C. 200 kPa,25°C Formula Booklet

D. 100kPa, 298 K
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(@ Mark Scheme
Sodium azide is an fonic compound found within the airbags of some older cars. The airbag is deployed as a safety
feature in the event of an accident. In this application, the sodium azide decomposes rapidly, and the gas formed © VideoSolutions 2
inflates the airbag.
A o
The decomposition of sodium azide under these conditions is given below. & TR

2NaNj(s) — 2Na(s) + 3N (g)

Formula Booklet
() Suggest the formula and charge for the azide ion. 1

(b) A typical airbag requires 65.0 dm® of nitrogen gas for complete inflation at STP. Using section 2 of the data
booklet, calculate the mass of sodium azide that the airbag must contain for this purpose. (4]
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Which of the following gases most closely aligns with the behavior of an ideal gas?
(@ Mark Scheme

A.  Bry, bromine
4 Newton Al
) B. Ha, hydrogen
Cly, chlorine Formula Booklet
D. O, oxygen
Question 13 o0
cALCULATOR Medium o
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(C) The rate of formation of CH.OH over the first 5 minutes at standard temverature and pressure is 4.0 ¢ min L. °
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[n] @

The rate of formation of CH;OH over the first 5 minutes at standard temperature and pressure is 4.0 g min .

(@ Mark Scheme.
What volume of Hy in em? has reacted after 3

minutes (molar gas volume at STP = 22.7 dm?® mol )7
~ < Newton Al
COy +2Ha) — CH;OHy

Formula Booklet

12.0 x 22.7 x 10°

A 120 22T ) A0
2% (1201 + 4.04 + 16.00)
B 120 x2 227« 10*
T (12,01 + 4.04 + 16.00)
o 12.0 x 22.7 x 10°

(12.01 + 4.04 + 16.00)

12.0 x 227 x 2

(1201 + 404 + 16.00)
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A sample of gas at a certain temperature, pressure, and volume (T}, Py, and V;) undergoes a change in temperature
and pressure (T and Py). What is the new volume (V3)? @ Mark Scheme
Before: Ty, Py, Vi; ® Video Solutions 1
P After: P, = 2P, AND To = 1T}
< Newton Al
A%V Formula Booklet
B. %W
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Question 1 o0
CALCULATOR Easy e ¢ o
For a fixed mass of gas at a constant temperature, what happens to the volume if the pressure of the gas is doubled?

(& Mark Scheme
A.  Volume will remain the same

. ) |
B. Volume will double ® Video Solutions
C. Volume will be halved < Newton Al

D. Volume will increase exponentially Formula Booklet

Question 2 o0

CALCULATOR Easy e« o
[n] @

‘Which of the following conditions makes gases deviate from ideal behavior? v
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‘Which of the following conditions makes gases deviate from ideal behavior?

A

B.

High pressure and high temperature
Low pressure and low temperature
High pressure and low temperature

Low pressure and high temperature

Question 3

CALCULATOR

A

Easy e®

oewBRECOD®
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(& Mark Scheme

® Video Solutions 1

4 Newton Al

Formula Booklet
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Based on the graph below, choose the correct statement that describes the relationship between pressure and
(@ Mark Scheme

temperature for a fixed mass and volume of a gas?

® Video Solutions 1

7 < Newton Al

Formula Booklet

0B
(ed) aunssaig

Temperature (K)

A. Pressure is inversely proportional to the absolute temperature
B. Pressure is directly proportional to the square of the absolute temperature

C. Pressure s inversely proportional to the square of the absolute temperature
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D. Pressure s directly proportional to the absolute temperature
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(@ Mark Scheme
The ideal gas equation is a formula that combines the relationship between pressure, volume, temperature, and the
number of moles.

® Video Solutions 2
(a) Complete the table below by calculating the missing variables of the ideal gas equation. 4]
< Newton Al
P v n T
. (1) 0.015 m* 0.400 mol 37°C Formula Booklet
152,000 Pa (2) 2.00 mol 208K
31,000 Pa 0.25 m* 3) 211K
250 kPa 0.75 dm* 0.580 mol (4)
(1) A 256 em® flask contains 0.800 g of a gaseous compound with an empirical formula of CHCL The pressure and
the temperature of the gas are respectively 1.00 x 10° Pa and 373 K. Determine the molecular formula of the
compound. 4]
Vv
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