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> CHEMISTRY 121 MIDTERM 1

Show all your reasoning/work for full marks

(2 marks) 1) A man has 7.3 cubic meters of dirt. Convert tl}s to cubic feet. 1.08 yd=m,,3ft=1yd.
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(2 marks) 2) The anion of an unknown element has 40 neutrons and an atomic mass of 74 amu. What is the name of

the element?
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(2 marks) 3) \/\.rect name rrect formula only. Your choice.
Se(OH); Se,[eMum. ijbmmse. HNO: (aq) H\jc)f‘bh#fou \) QC-(Q

Cobalt(il)dichromate Co Qh% Dichlorine heptoxide Q? O%

(3 marks) 4) You are given 3 M HNO;. How would you make 245 mL of 0.12 M HNO3?
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(3 marks) 9) Hydrogen gas (MW = 2 g/mol) and nitrogen gas (MW = 28 g/mol) are reacted together to form ammonia
(MW = 17 g/mol). How many grams of hydrogen gas could react with 42.0 grams of nitrogen gas.
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{4 marks) 6) An unknown mass of pyridine, CsHsN, (MW = 791 g/mol) contains many H atoms
(295,700,000,000,000,000,000,000). Calculate the mass of the pyridine sample.
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7) Ammonia, NH3, (2.39 g, MW = 17 g/mol) is reacted with oxygen gas (5.30 g, MW = 32 g/mol)) according to
the balanced equation below. Exactly 3.2 g of dihydrogen monoxide (MW = 18 g/mol) is isolated.

(5 marks) Calculate the % yield for the reaction and justify your choice of limiting reagent.

4 NHy(s) + 50 ————» 4NO + 6 H20 (g)
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(4 marks) 8) An unknown thiocyanate compound XSCN (3.23 g) is treated with BaCl; (aq) and the resulting .32 (55%
\ &mﬂ\.

precipitate of Ba(SCN), (FW = 195734 g/mol) is collected and dried to give 3.76 g. Calculate the % ™ v
thiocyanate in the unknown. @
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' (5 marks) 9) A 2.3 g sample containing both methyl thiol (CH4S) and methy! dithiol (CH4S2) are combusted to make sulfur
trioxide (4.3 g) plus other products not isolated. Calculate the ratio (by wt.) of methyl thiol to methyl dithiol in
the original sample. Atomic weights: (H=1,C =12, 0 =16, S = 32) g/mol.
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(1 mark) Bonus question! Write down either Dr. Neeland's or Dr. Perry's office humber in the science building.
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