Problem Set 7: Molecules and Compounds, Bonding

1.

Cobalt forms Co* and Co™ ions. Write the formulas for the two cobalt oxides formed by
these transition metal ions. @me/c = OZ -

Co” = CoO  cobalt (i) oxde
Co 3 < Co, O Cabalt (1) oxde

Write the formulas for the four ionic compounds that can be formed between cations — Na* &

M must balance ohawd&

Ba**; and anions — COs* and I-. Name each of the compounds.
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. A. Name each of the following compounds and identify the ionic and/or covalent

compounds:

a) NF; /)Hn)?w rifluende [CdVaJcm+>
b) SISO Shontum Sulfate (ionic ~ CN&J&M)

9 ALS:  oluminum su(hde (Fmic)

d HL - ydvugen iodide (covalent)

e) CIFs  Chloyive i Pl ide (cc\/cc(ewf)
> By bavan diodide Ccovalent)

9 PR Dhesphorus Wﬁﬁl@oﬁ& (covalent)

B. Give the formula for each and identify the ionic and/or covalent compounds:

a) Sulfur dichloride 5 Cl C ovelen 4
2

b) Dinitrogen pentaoxide

ML 05 covalent

c) Calcium acetate L [ent
CH3Co0)  ionic + cove
Co. (CH3C00)

d) Silicon tetrachloride

O CI Y covalent

e) Calcium sulfate peatahydrate
0&6 DL{ e o covalent

f) diboron trioxide
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4. Determine the number of moles of hydrogen atoms in each sample:
a. 0.0885 mole C4H;o

0.088% mel ¢qtl, O rdH  n ga5 o |
( NLA/C'/{HI&

b. 1.3 mol CHy4

3wttty Homd H
| wel £Hg

= 5.9 st}

c. 2.4 mol C6H12

| md Lzt

d. 1.87 mol Cngg

[ .81 mdl Latlin M - 3
= 036l po W
(sl st

5. Calculate the mass percent composition of oxygen in Al,(SO,);.

: R
ass 75 = (% BhomsYadomic et %10V,

le cud iahd
AL . A% 02 = D3N ele cular ovsqht)

5 3066 g x3= . (48 % - (122 Y1529 St -
O+ 1599 gl v (27 41,288 Jjul 4215 ot )

Mw = 3UR. (59)pa
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6. Pepto-Bismol, which helps provide soothing relief for an upset stomach, contains 300 mg of
bismuth subsalicylate, C,;H;5Bi30,,, per tablet. If you take two tablets, what amount (in

moles) of the “active ingredient” are you taking? What mass of Bi are you consuming in 2

tablets‘;/ -(z\rﬁjr C%lcl maﬁﬁyb s pauthh l then cele Mmass of B ih 2 Fab\eds

7N\0L64 - (ﬁGC‘v\/"\S\)(OCHWV\k (V\OL‘>6> o0 C Llx ll.Ollj/m( :7259';(3/‘”(
b (w\uulw wUO{Wr) X V1o H C 9% (o063 S/W{ = 5.2 j/M
- (3)(208.98 %y B 2 208.8 Yool = 6209 S0

K et O (@ 59 d = 91,9889

S YFA M- 1052583

-

L fablets x 300 mg > OO Wy 57727 = 6COwy = g% mg B |

7. Cumene is a hydrocarbon, composed only of C and H. It is 89.94% C, and its molar mass is
120.2 g/mol. What are the empirical and molecular formulas of cumene?

) cale mass (assmanc 1005 Sample) 9,C+ T = 1607

C: 100g » BAMTe = &AM g C “H = (0.067,
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