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PART 1:
1) The volume is constant, therefore, the formula is;P1=102kPa, T1=25°C25+273.15K=298.15K, T2=75°C75+273.15K=348.15K 
Where P is pressure and T is temperature.
· P2=
119.105kPa is the pressure of the air in the container if the air inside the container is heated to 75°C
· Temperature is directly proportional to pressure, so when the temperature of the air within the container increases, the pressure of the air molecules within the container also increase, which will lead to expansion of the container and the container may bust when the pressure gets to a certain point.
2) a)  Density decreases exponentially with height because the top of the atmosphere is not exactly defined, so the denser the air near the surface, the more compressible the air is. Pressure also decreases with height because pressure is a result from the weight of overlying atmosphere, so as altitude increases, the weight of the atmosphere decreases, causing the decrease in pressure.
b) The relationships between depth, pressure and density is different in water. Density increases as you go in depth in water because density inversely proportional to temperature, therefore as temperature decreases (as you go deep into the water), density will increase. With depth in water, pressure increases because the weight of the water increases with depth, meaning the denser the water above you is, the more pressure is exerted. The difference between the atmosphere and water is that water is heavier than air and also air is more compressible because the top of the atmosphere is not defined.
c) The small layer (ie. Small ∆z) is considered instead of the small layer because hydrostatic equation assumes that density remains constant over ∆z
3) [bookmark: _GoBack] Using Idea gas law, Rd=287 J kg-1 K-1, obtain pressure and temperature from the table below (Table1), assuming Tv=T (the air is dry). Where Rd  is the specific gas constant for dry air.
	Height (km)
	Temperature (°C)
	Pressure (kPa)
	Density (kg m-3)

	0
	15.0
	101.325
	1.23

	1
	8.5
	89.874
	1.11

	2
	2.0
	79.501
	1.01

	3
	-4.5
	70.121
	0.91

	4
	-11.0
	61.660
	0.82

	5
	-17.5
	54.048
	0.74

	6
	-23.9
	47.217
	0.66

	7
	-30.5
	41.105
	0.59

	8
	-36.9
	35.651
	0.53

	9
	-43.4
	30.800
	0.47

	10
	-49.9
	26.499
	0.41


Table 1: The standard atmosphere. Reproduced from Table 1.3 in ROSS (2012)
a) The formula for average density is; ρ = P/RdT
At 10km, P = 26.499kPa = 26.499 x 1000 = 26499Pa, T = -49.9˚C = -49.9 + 273.15K = 223.25K
ρ = 26499Pa/(287J kg-1 K-1 x 223.25K) = 0.41 kg m-3
b) On Table 1, at 10km P=26.499kPa
· Convert kPa to Pa
1kPa = 1000Pa
Therefore, 26.499kPa = 26.499 x 1000 = 26499Pa
· Convert kPa to hPa
1kPa = 10hPa
So, 26.499kPa = 26.499 x 10 = 264.99hPa
· Convert kPa to mbar
1kPa = 10mbar
So, 26.499kPa = 26.499 x 10 = 264.99mbar
· Convert kPa to mmHg
1kPa = 7.5mmHg
Therefore, 26.499kPa = 26.499 x 7.5 = 198.74mmHg
4) Tv = 0˚C = 0 + 273.15K = 273.15K. the formula for sea level pressure is;
Po = Pz x e(a/Tv)z, where a = 0.0342 K m-1, Pz is the pressure at altitude z, z is altitude, Tv is the average virtual temperature (in Kelvin) of an atmospheric layer.
a) Pz =  93.7kPa x 10 = 937hPa, z = 793m
Po = 937hPa x e(0.0342 K m^-1/273.15K)793m = 937hPa x e(0.099) = 1034.51hPa
b) Pz = 892hPa, z = 1100m
Po = 892hPa x e(0.0342 K m^-1/273.15K)1100m = 892hPa x e(0.138) = 1023.994hPa
5)   It is often necessary for the climbers to carry their own oxygen when faced with the atmospheric conditions at these altitudes because the higher they climb, the lighter or thinner the air becomes, so they need the oxygen to enable breathing.
6) The negative (-) sign represents the relationship between pressure and height. This sign is there to show that as height increases, pressure decreases.
7) When increasing in altitude, one encounters decreasing pressure more quickly in cold air than in warm air. With increasing altitude, warm air takes up a larger volume and its density is low because as temperature increases, volume will increase and density will decrease.
Part 2:
1) Table 2: Pressure and concurrent environmental conditions as measured and recorded by team members and Environment Canada for Ottawa ON at https://weather.gc.ca/city/pages/on-118_metric_e.html.
	Date
	Time (EST)
	(Wet) Relative Pressure Change (mm) & tendency (+/-)
	(Dry) Relative Pressure Change (mm) & tendency (+/-)
	Pressure (reported) (kpa)
	Tendency (reported) (falling or rising)
	Temperature (°C)
	Humidity (%)
	Wind Speed (kph)
	Conditions (observed)

	0
	10pm
	
	
	101.6
	Rising
	-12.2
	67
	6
	Mainly clear

	1
	10pm
	From day 0-1
-2.0
	From day 0-1
-6.0
	
99.9
	
Rising
	
-5.7
	
88
	
44
	
Light snow

	2
	10pm
	From day 1-2
+2.0
	From day 1-2
+8.0
	
101.2
	
Falling
	
-15.7
	
73
	
16
	
Cloudy

	3
	10pm
	From day 2-3
-1.0
	From day 2-3
-4.0
	
101.4
	
Rising
	
-9.3
	
75
	
3
	
Mostly cloudy

	4
	10pm
	From day 3-4
-1.0
	From day 3-4
-3.0
	
100.4
	
Falling
	
-9.3
	
70
	
22
	
Mostly cloudy

	5
	10pm
	From day 4-5
-1.0
	From day 4-5
+2.0
	
100.7
	
Rising
	
-5.6
	
75
	
22
	
Light snow

	6
	10pm
	From day 5-6
-1.0
	From day 5-6
-5.0
	
100.4
	
Falling
	
-7.0
	
90
	
15
	
Light snow

	7
	10pm
	From day 6-7
+1.0
	From day 6-7
+5.0
	
101.2
	
Rising
	
-15.9
	
71
	
42
	
Partly cloudy


2) A rise in the recorded wet barometer and dry barometer should indicate a fall in pressure. This is due to the changes in weather, water molecules for the wet barometer and air molecules for the dry barometer.
3) The temperature or wind speed could cause the instrument to not solely record pressure.
4) The tendencies observed using the barometer were slightly different day 1 and day 2 but was constant from day 3 to day 6.  But the pressure tendencies indicated by the Environmental Canada observations were fluctuating.
 







