ACS Review — Structure and Properties

What is the ground state electron configuration of carbon?
A 1252pt
B. 1£252p2

C. 132¢2p’2pt
D.  1€2§2p’2p

Which of the following has(have) the same electron cordignm as Ne?

\EY Mg?* o Mg*
A. Naand G
B. Mg*and G
C. Mg andG~
D.  only Mg

What is the letter designation given to dumbbell shapeithtzlike the one depicted below?

(>

A. S
B. p
C. d
D. f
Which one of the following does not have an octet aftedes surrounding the central atom?
A. BH3
B. CH,
C. NH;
D. H,O
Predict which bond is the most polar in ethanolzCH,OH?
A. C-C
B. C-H
C. C-O
D. O-H
Which one of the following has a triple bond?
A. O,
B. Ch
C. CN
D. OH
Which one of the following is the ionic compound formedaestn magnesium and chlorine?
A. MgCl
B. MgChk
D. MgCk

Identify the condensed formula of the following structure:



Cl

A.  (CHs),CHCHCICH(CH),

B.  CHCH(CHs)CHCICH(CH),
C.  (CH).CHCHCIC(CH)s

D.  (CH)sCCHCICH(CH),

9. What is the chemical formula of the following carbéelston diagram?

A. CgH14
B. GsH1s
D. GsHog

10. What is the chemical formula of the following carls&eleton diagram?

DN

A. CsHClI
B. GH11Cl
C. GHCI
D. GsH11Cl
11. How many GHgO constitutional isomers are possible?
A. one
B. two
C. three
D. four

12. Which of the following best describes the relationshipiéen the following two structures?

S m L

A. identical compounds
B. resonance structures
C constitutional isomers



D. different compounds with different constitutions
13. How many constitutional isomers ofHgBr are possible?

A. one

B. two

C. three

D. four

14. How many constitutional isomers ofHgCl, are possible?

A. three

B. four

C. five

D. SiX

15. What is the formal charge on the carbon atom?

H
|
H—C:

I

H
A. +1
B. 0
C. -1
D. -2

16. Which of the following describes the relationship betwtberfollowing two structures?

OH OH
and
A. identical structures
B. resonance forms
C. constitutional isomers
D. different compounds with different compositions

17. Which of the following describes the relationship betwtberfollowing two structures?

+ ot
3C—N=N: and  [;C—N=N:

identical structures

resonance forms

constitutional isomers

different compounds with different compositions

18. What is the formal charge on the oxygen atom istiueture below?

oo w»



H—O—CH;

H
A. -1
B. 0
C. +1
D. +2

19. What is the formal charge on the nitrogen atomarsthucture below?

H H
\ /
N=C
/ \
H H
A. -1
B. 0
C. +1
D. +2

20. The formal charges on the nitrogen and oxygen in tlosviog structures are, respectively:

H;C—C=N-0:

A. +1, -1

B. 0,-1

C. +1,0

D. 0,0

21. Identify the compound below which has a partial pasttharge on the chlorine atom.

A. CI-F

B. Chk

C. Cl-Br

D. CHl

22. Based on the VSEPR model, which of the following gseleas (have) a trigonal planar geometry?

. BCk Il. NH; [Il. NOs;
A. only |
B. | and Il
C. | and IlI
D. [, Il, and Il

23. Based on VSEPR theory, which of the following spdugss(have) a trigonal pyramidal geometry?
l. CQ* I.NH  1Il. CH3'

A. only |
B. only Il



24,

25.

26.

27.

28.

29.

30.

C. | and Il
D. Il and IlI

Which of the following species has(have) a linear gagfe
. CO Il. NO," lll. NO;
A. only |
B. only Il
C. l and Il
D. [, 11, and Il
Which of the following molecules would you expect toehawdipole moment?
. CQ . HCN lll. CHCL
A II'and IlI
B. only Il
C. only 11l
D. [, 11, and Il
Which of the following molecules would you expect toehawdipole moment?
I. CH:Cl, Il. CH3CI . CCly
A. only |
B. only Il
C. l and Il
D. [, 11, and Il
The H-C-H bond angles in ethyleneHg; are closest to:
A. 9P
B. 109.8
C. 120
D. 180
The C-C-C bond angle in propangHg; is closest to:
A. 9P
B. 109.8
C. 120
D. 180
The C-C-C bond angle in propyne, shown below, is:

ILC—C=CH
A. o
B. 1098
c. 126
D. 180

The hybridization of carbon atoms 1, 2, and 3 in thewaong are, respectively:



ILC=CH-CIF

1 2 3
A.  sp,sp, and $p
B.  sp,sp, and $p
C.  sp, sf, and sp
D.  sf,sp, and sp

31. How manypi bonds are present in the following structure?

H,C=CH-C=N
A. one
B. two
C. three
D. four

32. The carbon-carbon single bond in the following isnfeat by the overlap of which two orbitals?

H,C=CH-C=N
A.  sp-sp
B.  sg-sp
C. sp-s
D. sp-sp

33. What are the formal charges of boron and nitrogepentively, in the following structure?

i
F— I —I~|I—H
F o

A. -1 and +1
B. -land O
C. 0 and +1
D. Oand O

34. Which one of the following is isoelectronic with €0
A. NO;
B. NO,*
C. NG
D. O

35. In which of the following does hydrogen have a partightiee charge based on electronegativity?
A. BH3
B. CH,

C. NHs



D. H,O
36. Which of the following species have a zero formal chargis carbon atom?

| | L
H—C H—C- H—-C C
I I H/
H H H
| | 1] m v
A. | and Il
B. Il and IV
C. [l and IV
D. [, I, and Il

37. Which one of the following species is formed whenati@hane loses a nitrogen molecule?



B. B
C. C
D. D

38. Which species is formed when thesSk cation loses a nitrogen molecule?

A)H;C®
B)H,C:
C) I;C-
o
D)H;C*
A A
B B
C. C
D D

39. Give the molecular formula of the compound shownvizelo

oH
menthol (found in mint oils)
A.  CgHiO
B.  GHiO
C. QOH 180
D. CloH 200

40. The electron pair movement depicted below producesamd resonance form for the
species. What is the formal charge on the nitrogen &iothis second resonance form?

N0

:8S—C=N:
A. -2
B. -1
C. 0
D. +1
41. Which statement correctly describes the structurBsigiind NH?
A. Both are trigonal and planar.

B. Both are pyramidal.
C. BH; is trigonal planar and NHs trigonal pyramidal.



D. BH; is trigonal pyramidal and NHs trigonal planar.
42. Which one of the following is the conjugate acid of edifan

A. CHs;CH,O
B. CH:CH,O"
C. CHCH,OH,"
D. CHCH,OH5"

43. In the equilibrium below, the strongest base is; (O = 15.7, pK NH3z = 36)

H,O + NHZ_ - Ol + NI

-

A)H,0
B) NH,
e
C) OH
D) NH;
A A
B. B
C. C
D. D

44. In the equilibrium below, the strongest acid is:

CH;CH,0H + H,80, ——— CH;CH,0H, + HSO4

e —

A) H,S0,
B) CH;CH,OH
C) HSOS

®
D) CH3CH,0H,

o0 wmX>
oo m>

45. Which one of the following is the strongest base?



A)H;C:
e
B) NH,
e
Cc)oH
e
D)F
A A
B. B
C. C
D. D

Which one of the following mechanistically depictsphatonation of methanol by hydrogen bromide?

A) H;C—O: HQ Br:

o0w»
oOwm>

Which one of the following is the strongest acid?

A. FCH.COH
B. CICHCOH
C. BrCHCOH
D. ICH.COH

Which one of the following has the largest acid equulib constant, K?

A CH:;COH
B. CHCICOH
C. CHCLCOH



D. CCBCOH

49. For which of the following does the equilibrium faveactants.

50.

51.

A) CH;CH,OH + NaNH, =——= CH;CH,ONa + NH;
B) CH;CO,H + NaOH =——= CH;CONa + H0
C) HC=CH + NaOH == HC=CNa + 0

D) HC=CH + NaNH, —— HC=CNa + NHj3

A. A
B. B
C. C
D. D

Identify the resonance structure which results figerfollowing "electron pair movements".

:NEC—(S: -— 9

L)

A) ‘N=C=0’

B) ‘N=C—0O'



A. +2
B. +1
C. 0

D. -1

52. Identify the species which results from the follogvmovement of electron pairs.

A) HbO + H,C=C—CH;

l.().l
[l
B) I,O + H,C=C—CH;
C) HzCIC—CH_';
|
HO

a .

G
I
D) H2(I2—C—CH3
HO

oO0Ow>
oow>
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Structure and Properties



50. A
51.B
52. A



