Exam 4a
Chem 1141
Fall 2008"
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MULTIPLE CHOICE. [3 pts ea.] Circle the best response.

Q1. How many valence electrons does an atom of carbon contain?
a) 1 b) 2 c)3 C 4 D el 5

Q2. How many core electrons does an atom of carbon contain?
a) 1 B2 c)3 d) 4 e) 5

3. The electron configuration of S is:

a) 1s2 b) 152252 c) 1s22s22p63s? (’Ll:_:,'lls32.~‘.32p'-'_’.}_w33_%p'- e) 1s22s22p63s23ph4s?

Q4. The relative sizes of carbon, oxygen, and selenium atoms would be:
) C<0O<Se bBSe<O<C )0<Se<C dSe<C<O ()O<C<8e

Q5. An element has the following ionization energies: [} = 212 k] /mol, I, = 422 k] /mol, I = 630 k]| /mol,
I, = 13100 k] /mol. Which element is it be most likely to be?
a) Si ( b))Al c) Mg d) Na e) Ne

Q6. The chemical equation corresponding to the first electron affinity of sodium is:
a) Na(g) = Na'(g) + e
b) Na(s) = Na*(aq) + e
2\ r
(c)e- + Na(g) = Na(g)
(C) £
d) e- + Na(s) = Na'(s)

Q7. The total number of valence electrons in the NO- anion is:

a) 16 b) 14 d) 11 e) 10
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. The type of bond formed by the sharing of 2 electrons is:

a) lonic b) Polar covalent (c)single bond  d) double bond ) triple bond

Q9. The number of lone pairs on a hydrogen sulfide molecule, HoS is:
N\ \
a) 0 b) 1 (c)2 d) 3 e) 4

Q10. Which bond would be the most polar: C—N or C—0O?
a) C—N (b)C—O ¢) Impossible to tell

Q11. The formal charge on the sulfur atom in the following polyatomic ion is:

a) 2 b) -1 (90) d) +1 ¢) +2



Q12. The formal charge the nitrogen atom in the following polyatomic ion is:

a) -2 b) -1 90 @ ¢) +2

Q13. The molecular geometry of the following molecule is:
: 0—S=0
a) Linear c) Square Planar d) Tetrahedral e) Trigonal bipyramidal
Q14. The molecular geometry of the following molecule is:
H

H=—5g==H

H

a) Octahedral b) Bent d) Tetrahedral ¢) Trigonal bipyramidal

Short Response.

Show ALL work to receive credit. Use the conversion factor method for all problems to receive full credit.

Q15. [8 pts.] Write full electron configurations for the following ions:
W Cr [ 52251200 35736 24°
b) Mg?* I SZZSZZP"
IVE |52257204253p¢ 34°
d) O* {Stzstzf)i

Q16. [6 pts.] Draw a valid Lewis structure for the sulfite ion, SO32-
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Q17. [6 pts.] Draw all possible resonance structures for Ss.
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Q18. [6 pts.] Is CSez polar ognon-polar? Explain.
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Q19. [9 pts.] Name the following compounds: S Noj-foc AL/

—

f’MM &qnm-‘gﬁluf Mo(Qm

a) Mg(NO»)2 maa/\u lum W #rm

b) FeO (rova (i) w\}ﬁ,(

) NaxSO4*4H0 SDAA‘U\W\ gb&‘ﬁi __te +{2 Ltlg dﬁ



Q20. [12 pts.] Predict the molecular geometry of HsS using VSEPR theory. Be sure to include (1) a valid Lewis
structure, (2) a sketch of the molecular geometry, (3) the name of the molecular geometry, and (4) approximate

bond angles.
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Q21. [6 pts.] 24.5 mL of 0.100 M AgNOs(aq) was mixed with 13.4 mL of 0.350 M MgClz(aq). A white precipitate
is formed which weighs 0.283 g. Calculate the percent yield of the reaction. 1

N + Mg — 2 Allisib + (NO3), (o whe = 107
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Q22. |5 pts.] One of the most commonly used white pigments in paint is a compound of titanium and oxygen
that contains 59.9% Ti by mass. Determine the empirical formula of this compound.
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BONUS: (A) Predict AH® for the reaction:

2Ha(g) + Oaz(g) — 2H20(g) e,
Given the following table of bond energies:
Type of Bond Bond Energy / kJ mol-!
H-H 436.4
0=0 498.7
O-H 460,
\ (B) How much heat would be produced/absorbed if 12.0 g of water was formed?
(a)
H . H © O
+« O=0 — . F nge AH - N
H—H
Break © J(H-H « 1x0=0 = @A+&3.¢@Elx Las = @1371+5 k S|
Make : (C +O-H - Ol x wed = 1840 €3 uel
S AH = 13715 — B Yl = ~467 E3 el
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(b) 12010 lwol HO [ ~UeqtS 5 - _iseey (oo, exshomic !/
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