Topic 4 .- States of matter 9701 Paper 2 - Questions

(iv) the most volatile element in a group that contains elements in all three states of matter at
room temperature and pressure,

- 1]

May/June 2017 9701/21 - Q3 (a)(iv)

(d) Chlorine exists as a diatomic gas, Cl,(g). A sample of Cl,(g) was made during a chemical
reaction. When measured at 404 kPa and 25 °C the sample occupied a volume of 20.0cm?.

(i) Calculate the mass, in grams, of Cl,(g) formed.

For this calculation, assume that chlorine behaves as an ideal gas under these conditions.

mass of CL,(g) = cocccevvvvviiviiiiceeceeee. @ [3]

(iii) Cl,(g) does not behave as an ideal gas under these conditions.
Explain why Cl,(g) behaves even less ideally at:

e very high pressures
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(ii) Calculate the total volume of gas released by this decomposition at 850K and 1.00 x 10°Pa.

total volume of gas = ... dm?® [1]
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(b) The Boltzmann distribution assumes that the particles behave as an ideal gas.

(i) State two assumptions of the kinetic theory as applied to an ideal gas.

(ii) 2.00g of krypton gas, Kr(g), is placed in a sealed 5.00dm?® container at 120°C.

Calculate the pressure, in Pa, of Kr(g) in the container.
Assume Kr(g) behaves as an ideal gas.

Show your working.

PreésSSuUre = ......ooieeeeiiiceeeeeeeeeeeeenas Pa [3]
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(iii) State and explain the conditions at which krypton behaves most like an ideal gas.

March 2021 9701/22 - Q1 (b)(i), (b)(ii), (b)(iii)

Prepared by Mr Narendra Khaire & the ExamsPath Team | examspath.com | Page 3
RECOMMENDED BOOK Practical Mastery: Cambridge 9702 Paper 3 by Waseem Ahmad — now on Amazon & Google Play


https://examspath.com/

Topic 4 .- States of matter 9701 Paper 2 - Questions

(c) Both carbon monoxide and nitrogen are gases at room temperature and pressure.
They both behave like ideal gases under certain conditions.

(i) State the two conditions necessary for these two gases to approach ideal gas behaviour.

(d) Calculate the amount, in mol, of pure nitrogen gas which occupies 100cm?® at 101 kPa and
20.0°C.

Use relevant information from the Data Booklet. Show your working.

Assume nitrogen behaves as an ideal gas.

(3]
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(iii) Suggest the structure of Z using relevant information from Table 6.1, (b) and (c).

(1]
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Important values, constants and standards

molar gas constant

R =8.31JK"mol™

Faraday constant

F=9.65 x 10°Cmol™’

Avogadro constant

L =6.022 x 102 mol™

electronic charge

e=-1.60x107"C

V,, =22.4dm*mol™ at s.t.p. (101kPa and 273K)
V_ =24.0dm*mol™" at room conditions

K, =1.00 x 10" mol?dm™ (at 298K (25°C))
c=4.18kJkg' K" (4.18Jg'K™)

molar volume of gas

ionic product of water

specific heat capacity of water
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(d) A 3.30g sample of a Period 3 chloride is heated to 500K in a sealed flask.

At this temperature, the chloride is a gas of volume 250 cm?® and the pressure in the flask is
323kPa.

Use the ideal gas equation pV = nRT to calculate the M, of the Period 3 chloride.
Deduce its formula.
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(d) C2 can be synthesised using A1 as a single organic reactant.

A1 Cc2
o} O
\)I\H \)L 0/\/
Devise a multi-step synthetic route to form €2 from A1.
Identify relevant reagents and conditions, and state the organic products of each step.

[Total: 22]
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Important values, constants and standards

molar gas constant

R =8.31JK"mol™

Faraday constant

F=9.65 x 10°Cmol™’

Avogadro constant

L =6.022 x 102 mol™

electronic charge

e=-1.60x107"C

molar volume of gas V. =22.4dm*mol™ at s.t.p. (101kPa and 273K)

V., = 24.0dm®*mol~" at room conditions
K, =1.00 x 10-¥mol2dm-® (at 298K (25°C))
c=4.18kJkg' K" (4.18Jg'K™)

ionic product of water

specific heat capacity of water
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(v) Lis called decanoic acid. Use systematic nomenclature to deduce the name of T.

[Total: 15]
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Important values, constants and standards

molar gas constant R=28.31JK " "mol™’

Faraday constant F=9.65x 10*Cmol™’

Avogadro constant L =6.022 x 1023mol’

electronic charge e=-1.60 x1071°C

molar volume of gas V,, = 22.4dm3mol~" at s.t.p. (101kPa and 273K)
V,,, = 24.0dm3mol~" at room conditions

ionic product of water K, = 1.00 x 10" *mol2dm® (at 298K (25°C))

specific heat capacity of water c=4.18kJkg 'K (4.18Jg7'K™)
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(iii) Draw the structure of Y.

(1]

[Total: 8]

I @110 FS 2024 [k a7n1/22/M/1.1124
May/June 2024 9701/22 - Q5 (c)(iii) (continued -)

Prepared by Mr Narendra Khaire & the ExamsPath Team | examspath.com | Page 22
RECOMMENDED BOOK Practical Mastery: Cambridge 9702 Paper 3 by Waseem Ahmad — now on Amazon & Google Play


https://examspath.com/

Topic 4 - States of matter 9701 Paper 2 - Questions

15

VAR

Important values, constants and standards

molar gas constant R =8.31JK"mol
Faraday constant F=9.65x 10*Cmol™
Avogadro constant L =6.022 x 1023 mol™
electronic charge e=-1.60x 1071°C

V., =22.4dm3mol~" at s.t.p. (101kPa and 273K)
V., = 24.0dm3mol-" at room conditions

K,, = 1.00 x 10-1#mol2dm-€ (at 298K (25°C))

molar volume of gas

ionic product of water
specific heat capacity of water c=4.18kJkg 'K (4.18Jg7'K™)
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(iv) Identify Z.

[Total: 10]
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Important values, constants and standards

molar gas constant R=28.31JK " "mol™’

Faraday constant F=19.65x 10*Cmol!

Avogadro constant L =6.022 x 102mol™’

electronic charge e=-1.60 x 1071°C

molar volume of gas V,, = 22.4dm3mol~" at s.t.p. (101kPa and 273K)
V,,, = 24.0dm3mol~" at room conditions

ionic product of water K, = 1.00 x 10-"*mol2dm~® (at 298K (25°C))

specific heat capacity of water c=4.18kJkg 'K (4.18Jg7'K™)
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9701 Paper 2 - Questions

(iii) N has a chiral centre.

Explain what is meant by a chiral centre.

Important values, constants and standards

[Total: 11]

molar gas constant

R=8.31JK "mol™’

Faraday constant

F=9.65x 10*Cmol-"

Avogadro constant

L =6.02 x 1023 mol™"

electronic charge

e=-1.60x10""1°C

V_=22.4dm®mol™" at s.t.p. (101kPa and 273K)
V. =24.0dm3mol-" at room conditions

K, =1.00 x 10-1mol2dm-6 (at 298K (25°C))

molar volume of gas

ionic product of water

specific heat capacity of water | c=4.18kJkg 'K~ (4.18Jg"'K™")
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(iii) Compound J does not contain the same functional group as F, G and H. Compound J
also reacts with alkaline 1,(aq) to produce a pale yellow precipitate.

Suggest the structure of compound J.

(1]
7]

L

[Total:
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ST |

Important values, constants and standards

molar gas constant R=28.31JK "mol™’

Faraday constant F=9.65x 10*Cmol™!

Avogadro constant L =6.02 x 102mol™’

electronic charge e=-1.60x10"1°C

molar volume of gas V,, = 22.4dm3mol~" at s.t.p. (101kPa and 273K)
V,,, = 24.0dm3mol~" at room conditions

ionic product of water K, = 1.00 x 10-*mol2dm~® (at 298K (25°C))

specific heat capacity of water c=4.18kJkg™' K" (4.18Jg7TK™)
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(iii) Complete the equation to show the reaction in step 2.
HOCH, CHoCN F [1

[Total: 10]
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ST |

Important values, constants and standards

molar gas constant R=28.31JK "mol™’

Faraday constant F=9.65x 10*Cmol™!

Avogadro constant L =6.02 x 102mol™’

electronic charge e=-1.60x10"1°C

molar volume of gas V,, = 22.4dm3mol~" at s.t.p. (101kPa and 273K)
V,,, = 24.0dm3mol~" at room conditions

ionic product of water K, = 1.00 x 10-*mol2dm~® (at 298K (25°C))

specific heat capacity of water c=4.18kJkg™' K" (4.18Jg7TK™)
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(b) Qs a volatile hydrocarbon.
0.194 g of gaseous Q occupies a volume of 71.5cm? at 100°C and 100kPa.

Use the ideal gas equation to calculate the M, of Q.

M Oof Q= oo
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(iii) The molecular ion peak in the spectrum in Fig. 4.2 has relative abundance 34.7.

Calculate the relative abundance of the [M+1]* peak in this spectrum.

relative abundance of [M+1]  peak = ..o [1]

[Total: 16]
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ST |

Important values, constants and standards

molar gas constant R=28.31JK "mol™’
Faraday constant F=9.65x 10*Cmol™’
Avogadro constant L =6.02 x 1023mol"
electronic charge e=-1.60x10"1°C

V,, = 22.4dm3mol~" at s.t.p. (101kPa and 273K)

molar volume of gas
V., = 24.0dm*mol~" at room conditions

ionic product of water K, = 1.00 x 10" "*mol2dm® (at 298K (25°C))

specific heat capacity of water c=4.18kJkg 1K1 (4.18Jg K1)
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(iii) The molecular ion peak in the spectrum in Fig. 4.2 has relative abundance 34.7.

Calculate the relative abundance of the [M+1]* peak in this spectrum.

relative abundance of [M+1]  peak = ..o [1]

[Total: 16]
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ST |

Important values, constants and standards

molar gas constant R=28.31JK "mol™’
Faraday constant F=9.65x 10*Cmol™’
Avogadro constant L =6.02 x 1023mol"
electronic charge e=-1.60x10"1°C

V,, = 22.4dm3mol~" at s.t.p. (101kPa and 273K)

molar volume of gas
V., = 24.0dm*mol~" at room conditions

ionic product of water K, = 1.00 x 10" "*mol2dm® (at 298K (25°C))

specific heat capacity of water c=4.18kJkg 1K1 (4.18Jg K1)
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