Temperature and Kinetic Theory Practice: Answers
1. C – an increase in temperature would result in an increase in diameter
2. C – the gauge pressure is 2 atm, so the absolute pressure is 3 atm. If the temperature is doubled, pressure would also double. The absolute pressure will be 6 atm, and gauge pressure 5 atm.
3. B – using the ideal gas law: T = PV/(nR) = 100000Pa*0.02m3/(1mol*8.3J/mol*K) = 240.96 K
4. D – At STP, P=1atm and T=0°C
PV=nRT
V=nRT/P=(1mol)(0.08206L*atm/mol*K)(273K)/(1atm)
V=22.4L
5. B – PV=nRT
n=PV/(RT)=(101325N/m2)(5*3*2.5m3)/[(8.31J/mol*K)(273K)]
n=1675mol=1700mol
6. Using KE=3/2kT:
1/2mv2=3/2kT

v=(3kT/m)1/2 =(3RT/M)1/2  (multiply top and bottom by NA)
=(3(8.31J/mol*K)(300K)/(0.002kg/mol))1/2

v=1934m/s
7. Linear expansion:

L-Lo=αLoΔT
16.05cm – 16.1cm=(19x10-6/°C)(16.1cm) ΔT
ΔT=-163°C or it needs to be cooled by 163°C
8. ΔV=βVoΔT, V= Vo(1+βoΔT)
ρ=m/V, V=m/ρ
m/ρ= m/ρo(1+βoΔT)
ρ= ρo/(1+βoΔT)=(1.00*103kg/m3)/(1 + (210x10-6/°C)(94°C - 4°C))
=981.45 kg/m3
9.  Each piece can expand by:
ΔL=αLoΔT = (22.2*10-6/°C)(3.6m)(55°C) = 0.0044m
If each piece can expand in both directions, then each will expand 0.0022m toward the other. The gap should be at least 2*0.0022m = 0.0044m to keep the pieces from buckling.

10. a) M = m/n  (M = molar mass)
n = m/M

5kg / (0.044kg/mol) = n = 113.64 mol of CO2
T = PV/(nR) = (2.0*105 Pa)(0.50 m3)/(113.64mol*8.31J/mol*K)
T=106K
b) P1V1=P2V2
P2= V1/ V2*P1

=(0.5 m3/0.75 m3) * 2*105Pa
=1.3*105Pa
11. Use Boyle’s law: P1V1=P2V2
P1Ah1=P2Ah2
P1h1=P2h2

h2 = P1/P2*h1
  =130kPa/170kPa * 25cm
12. =19.1cm
13. The change in temperature is ΔT=31°C - 6°C = 25°C.
[image: image1.png]As the system is heated, both the flask and the oil expand.
The change in volume of the olive oil:

AV, = BVAT
=(0.69x10°K™)(150em’)(25 K) = 2.6cm’
The change in volume of the flask:
AV, = BVAT
=3aVAT
=3(17x10°K)(150em®)(25 K) = 0.19cm’
The difference in volume expansions is the volume of oil that spills out:

AV~ AV, =2.6cm’ —0.19cm’ =2 4cm’ .




14. For a square with side length s, A=s2
Δs=αsΔT
ΔA=2sΔs=(2s)(αsΔT)  (assuming for small changes in s, (Δs)2=0)
ΔA=2αs2ΔT
ΔA=2αAoΔT (A=s2)
