
𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 𝑡ℎ𝑒 𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔, 𝑎𝑠𝑠𝑢𝑚𝑒 1 𝑚𝑜𝑙.

𝑁ଶ 𝑚𝑎𝑠𝑠 𝑁ଶ = 2𝑁 = 2 × 14𝑔 = 28𝑔

𝐻ଶ𝑂 𝑚𝑎𝑠𝑠 𝐻ଶ = 2𝐻 = 2 ×    1𝑔 =    2𝑔 
  𝑚𝑎𝑠𝑠 𝑂 = 1𝑂 = 1 × 16𝑔 = 16𝑔 
                                                    = 18𝑔

𝐶𝑙 𝑚𝑎𝑠𝑠 𝐶𝑙 = 35.5𝑔 𝑚𝑎𝑠𝑠 𝐶𝑙 =
35.5𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯⎯

𝑚𝑎𝑠𝑠 𝑁ଶ =
28 𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯

𝑚𝑎𝑠𝑠 𝐻ଶ𝑂 =
18 𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯

𝑚𝑎𝑠𝑠 𝑁 =
14 𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯

𝑚𝑎𝑠𝑠 𝐻 =
1 𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯𝑚𝑎𝑠𝑠 𝑂 =

16 𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯

𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑚𝑜𝑙𝑒𝑠 𝑖𝑛 12𝑔 𝑜𝑓 𝑐𝑎𝑟𝑏𝑜𝑛?

𝑀𝑜𝑙𝑒𝑠 𝐶 = 12𝑔 𝐶 ×
1 𝑚𝑜𝑙

12𝑔
⎯⎯⎯⎯⎯ = 1 𝑚𝑜𝑙 𝐶

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑚𝑎𝑠𝑠 𝑜𝑓 3.5 𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝐶𝑂ଶ?

𝑔 𝐶𝑂ଶ = 3.5 𝑚𝑜𝑙𝑒𝑠 𝐶𝑂ଶ ×
44 𝑔

1 𝑚𝑜𝑙
⎯⎯⎯⎯⎯ = 154 𝑔 𝐶

𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑚𝑜𝑙𝑒𝑠 𝑖𝑛 50𝑔 𝑜𝑓 𝐻ଶ𝑂?

𝑀𝑜𝑙𝑒𝑠 𝐻ଶ𝑂 = 50𝑔 𝐻ଶ𝑂 ×
1 𝑚𝑜𝑙

18𝑔
⎯⎯⎯⎯⎯ = 2.78 𝑚𝑜𝑙 𝐻ଶ𝑂

2 𝑚𝑜𝑙 𝑂ଶ(௚) ×
32𝑔

1 𝑚𝑜𝑙 𝑂ଶ(௚)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 64 𝑔 𝑂ଶ(௚) Diatomic

𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑔𝑟𝑎𝑚𝑠 𝑖𝑛 2 𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑂𝑥𝑦𝑔𝑒𝑛 𝑔𝑎𝑠?

𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯

𝐹𝑖𝑛𝑑 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 10.0 𝑔 𝐻ଶ𝑆(௚) 𝑎𝑡 𝑆𝑇𝑃.

10.0 𝑔 𝐻ଶ𝑆(௚) ×
𝑚𝑜𝑙

34.1𝑔
⎯⎯⎯⎯⎯ = 0.2932 𝑚𝑜𝑙

0.2932 𝑚𝑜𝑙 𝐻ଶ𝑆(௚) ×
22.4𝐿

𝑚𝑜𝑙
⎯⎯⎯⎯⎯ = 6.57 𝐿 𝐻ଶ𝑆(௚)

10.0 𝑔 𝐻ଶ𝑆(௚) ×
𝑚𝑜𝑙

34.1𝑔
⎯⎯⎯⎯⎯ ×

22.4𝐿

𝑚𝑜𝑙
⎯⎯⎯⎯⎯ = 6.57 𝐿 𝐻ଶ𝑆(௚)

OR

𝑆𝑇𝑃 ∶
22.4𝐿

𝑚𝑜𝑙
⎯⎯⎯⎯⎯

𝑆𝑇𝑃 ∶
22.4𝐿

𝑚𝑜𝑙
⎯⎯⎯⎯⎯

𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 
𝑎𝑛 𝑜𝑏𝑗𝑒𝑐𝑡 𝑤𝑖𝑡ℎ 𝑎 𝑚𝑎𝑠𝑠 𝑜𝑓 
100 𝑔 𝑎𝑛𝑑 𝑎 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 20 𝑚𝐿?

𝐷 =
𝑚

𝑉
⎯⎯

𝐷 =
100

20
⎯⎯⎯

𝐷 = 5
𝑔

𝑚𝐿
⎯⎯⎯

𝐷𝑒𝑛𝑠𝑖𝑡𝑦:  𝑀𝑎𝑠𝑠 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 𝑉𝑜𝑙𝑢𝑚𝑒

  𝐷 =
𝑚

𝑉
⎯⎯

   8 =
20000

𝑉
⎯⎯⎯⎯⎯⎯

8𝑉 = 20000

  𝑉 =
20000

8
⎯⎯⎯⎯⎯⎯

  𝑉 = 2500 𝐿

𝐷 =
𝑚

𝑉
⎯⎯

𝑉 =
𝑚

𝐷
⎯⎯

𝑉 =
20000

8
⎯⎯⎯⎯⎯⎯

𝑉 = 2500 𝐿

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎 20 𝑘𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 𝑤𝑖𝑡ℎ 𝑎 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 8 𝑔/𝐿?

OR

Isolate 1st20𝑘𝑔 ×
1𝑔

10ିଷ𝑘𝑔
⎯⎯⎯⎯⎯⎯⎯= 20000𝑔

20𝑘𝑔 ×
1𝑔

10ିଷ𝑘𝑔
⎯⎯⎯⎯⎯⎯⎯×

1𝐿

8𝑔
⎯⎯⎯= 2500𝐿

OR𝐷 =
𝑚

𝑉
⎯⎯

𝐷 =
𝑚

𝑉
⎯⎯

Avagadros Hypothesis: Equal volumes of different gases, at the same temperature and pressure 
contain the same number of particles. 22.4𝐿

𝑚𝑜𝑙
⎯⎯⎯⎯⎯

@ 𝑆𝑇𝑃; 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑎𝑛𝑑 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒

What is the volume occupied by 1 mol nitrogen gas at STP?

𝑉𝑜𝑙 𝑁ଶ = 1 𝑚𝑜𝑙 ×
22.4 𝐿

𝑚𝑜𝑙
⎯⎯⎯⎯⎯⎯= 22.4 𝐿 𝑁ଶ(௚)

How many moles of carbon dioxide gas  gas in a balloon with a volume of 50 L at STP?

# 𝑜𝑓 𝑚𝑜𝑙 𝐶𝑂ଶ = 50 𝐿 ×
1 𝑚𝑜𝑙

22.4 𝐿
⎯⎯⎯⎯⎯⎯= 2.23 𝑚𝑜𝑙 𝐶𝑂ଶ(௚)

1 𝑎𝑡𝑚, 0଴𝐶
101.3 𝑘𝑃𝑎, 273.15 𝐾

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 1 𝑚𝑜𝑙 𝑜𝑓 𝑐𝑎𝑟𝑏𝑜𝑛 𝑑𝑖𝑜𝑥𝑖𝑑𝑒 𝑔𝑎𝑠 𝑎𝑡 𝑆𝑇𝑃? 𝐷 =
𝑚

𝑉
⎯⎯

𝐷 =
44𝑔

22.4𝐿
⎯⎯⎯⎯⎯

𝐷 =
1.96𝑔

𝐿
⎯⎯⎯⎯⎯

𝐷 =
44𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯×

1𝑚𝑜𝑙

22.4𝐿
⎯⎯⎯⎯⎯ =

1.96𝑔

𝐿
⎯⎯⎯⎯⎯ OR

𝑆𝐴𝑇𝑃 ∶ 25௢𝐶, 1𝑎𝑡𝑚, 24.8 𝑚𝑜𝑙𝑒𝑠
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