AP Test Chapters 7-2 Name: NJM
October 2010

PART I (20 QUESTIONS - 60 POINTS)
Questions 1 - 2: Choose from the following answers:

A) 1s®2¢? Zp 3S 3p

B) 187 2¢° 2p 3s? 3p 4s’
C) 1s® 2¢° 2p 3s’ 3p° 3d
D) 1s 2s 2p 2d1° 3s 39
E) 1s?2¢? 2p 3s’ 3p 45°3

1. Wh|ch is a ground state configuration for an atom of a transition metal?

2. Which is the ground state configuration of a positive ion of an alkali metal?

» L2 3. What is the wavelength of light that is emitted when an excited electron in the hydrogen atom falls
from n = 5 to n=32

E-= §.71L=10 e
A) 7.80 x 10° m D) 8.21x 107 m cos Fruint J
[B) 128 x10°m E) none of these iy " "
C) 1.55x 10" m _ b k h A€ LSHT=I0
— c=Av EhY 2 AZ 12 o
__— 4. Which of the following has a Lewis dot structure showing only one unshared pair of valence
electrons? : b vE
A) Clp B) N, C) H09 D) CCl, E) PHs /
I w. .:.:;‘I o
—_5. The hybnd|zat|on of Xeisin the XeF, molecule zs Fady g™
A) sp® B) sp® C) dsp® D) dsp® Eydsp® .., N¢.
L 6. Which term refers to a bond in which electrons are shared equally between two atoms‘7
A) hydrogen bond D) nonpolar covalent bond
B) metallic bond E) ionic bond

C) polar covalent bond
N 7. CCly, CO,, PCls, PCls, 8Fs Which of the following does NOT describe any of these molecutes?

AY linear B trigonal bipyramidal
BY octahedral _E) tetrahedral
C) square planar

% ~_) 8 Which is used to explain the fact that the four bonds in methane, CH,, are equilvalent.
A) Lewis structure D) Resonance

B) Hybridization E) Hydrogen Bonding
C) lonic bonding

.\[_*__ 9. For which of the following molecules are resonance structures necessary to describe the bonding
satisfactorily? Ve
A) HaS Py r s B) OF,
B) S0, e W . EYPFs
C)CO,

71 10. Which set of quantum numbers can describe one of the outermost electrons in a strontium atom,
in the ground state?
A)5,00, % D)5, 1
B)5,0,1,‘/z E)5 2
C)5,1,0 %
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=_11. The species, B*, Be™, Li
ionization energy?

A) B* B) Be* G Li D) He"

12*, He®, and H all have one electron; which has the smallest

E) H O L2 bl

e 15 Which of the following molecules has the strongest bond between the atoms?
A) Liz B) B, C) N, D) O,

o

“ ) 14. Which of the following has the smallest ionic radius for

Ié.,

,,,,,,,

—/(‘

?

D) V¥* 14

E)F

‘ 13. Which of the followinjg is NOT isoelectronic with the others?
A)CT vy B) Sc™ ¢ C) Ar

E) 8i*

its most commonly found ion? .

r E) K* \q

y
S
¥e

15. Using the following bond energies, estimate the heat of combustion for one mole of acetylene. e '

A)

CgHg +520, —» 2002 + H,O

laak &0

Bond Bond Energy (kdimol) | PV \ )

C=C 839 5. 4
4 C-H 413 S TR
F 0=0 495 - L{ o.® b

O-H 467 (o~ + -

C=0 799
1228 kJ

(B)) -1228 kJ
C) -447 kJ

L 18. In which case(s) is (are) the bond polarity correct?

|
/1

L&+H-F& v

IL 8+ Na—-8 6
. &+ Br-Clé-
IV.6+P -0 6~

A}l only

B) and Il only

C) Il and Ml only

17. Which of the following statements is (are) incorrect?

naamr

I The hybridization of boron in BF5 is sp? v/

D) [, I, and IV only
E) all are correct

1. The molecule XeF, is nonpolar
Il The bond order of N,is 3 ./
v, The molecule HCN has two pi bonds and two sigma bonds

all four statements are correct
Il is incorrect

[ and IV are incorrect

Il and lll are incorrect

I, i, and IV are incorrect

|
|
|
D) +447 kJ
E) +365 kJ
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Complete the Lewis structure for the following molecule by adding in lone pairs and additional
bonds (all atoms have a formal charge of zero):

Name;

1370
H—flj—fT":—C-—Cz
This molecule has 1% sigma and g pi bonds. H "‘%HB
A) 4.5 D) 13,2
B) 6,3 E) 13,3

C) 11,5

'@ .
174
;D 19. The melting point of MgQ is higher than that of NaF. Explanations for this observation include |
which of the following? _
l. Mg™ is more positively charged than Na* +/
Il. O°" is more negatively charged than F~
IIl. The O~ ion is smaller than the E— ion

(A) Il only (D) Il and 11i only |
(B) I'and Il only (E) I, 1, and 1l '
(C) land Il only

(’
€ 20. Which of the following species is NOT paramagnetic in its ground state?

‘fﬁ?j 82* : | C%); yzo 1 /iﬁf_\\ |
e Wity Nunt
\\1_@{/
Part 2: Short Answer \"ﬂ i

1. (20 pts) Use the principles of atomic structure and/or chemical bonding to explain each of the
following. In each part, your answer must include references to both substances.

a. Account for the difference between the radius of the Ca atom, which is 0.197 nanometers,
and the Ca”* ion, which is 0.099 Am.

The Co odome avd Col?im both have 20 prtonms housever Ha 0o a_,:,'o\r.,
hes 20 dectrms  Jhaway Hea % i otk has omly 18 e-, The 2lochws
lost whie Hu  afen blcomnes an o an those ir He e lhoe s ha U,
The Jewser Hae hechons, Ha we 4’:;1”47 He noddw s abl, o hold ade
Haw ,r-—é,v..u_‘,-—f/;) AU.WS.

b.  Account for the fact that the first lonization energy of Mg is 738 kilojoules per mole, while that
of Al'is 578 kJ/mol.

Ma: [s22s? ZPLgsl Al ls? 2522,9 ’o3$zgp’ e o kiR
ik ﬂaugﬁ loss oirtmms Fa wisrest alselier mjjmiiz m[%w)
ok, 3P elichom & ’0@‘*“) ghiclded o e noclous ba oAl Hha ) "UHbu;:!
in Hoe s Hhroogh 3s soblenls. The ogulermott e- ra Ma el e ‘H“B‘i“jd’br
Heen St -Hu,b are Shitided omfj bJ [0 ianer. glechroms M!L!\&J Hoo  eier

+ be Terosed.
c. The bond lengths in S0; are all identical and are shorter than a sulfur-oxygen bond in a

single bond. V " — shaws at Py
Q910 (€9 :01:5:0: s @’?’ﬂ dubb baed is dighnbuled ia
: O :0: 01 ) Pheet Locations in this ek
']“[AIH‘L’\" Qa(’.i’\ bwﬂl "-5

L?d{-ﬂm Yo a 1% houd. "
(%ij bflr o 2 oL T 12 L ]



™

~ 11, The species, B*, Be*, Li**, He", and H all have one electron; which has the smallest
ionization energy? 3

A) B B) Be** C) Li* D) He* E) H

L 12. Which of the following molecules has the strongest bond between the atoms?
A) Liy B) B, C)N» D) O, E)F,

Ry /_13. Which of the followsngg is NOT isoelectronic with the others?
A)cr C)Ar & D) V** 4 E) Si* 11

I!‘!_'_" 14. Which of the following has the smallest ionic radius for its most commonly found ion?

A) Ba*® - B)Mg*’ Ly  C)NT7 ir DO eI, B K*w

15, Usmg the followmg bond energies, estimate the heat of combustion for one mole of acetylene.

CyH, + 512 O, — 2C0. + H,O

# —C=c-H +20O=C [ Bond Bond Energy (kJ/mol) -
L C=C 839
Y Y4 C-H 413
5 s o 0=0 495 .
' O-H 467
C=0 799 s
A) 1228 kJ : D) +447 kJ
_@)« -1228 kJ E) +365kJ
C) -447 kJ
L_ 18. In which case(s) is (are) the bond polarity correct?
L&6+H-F&-
II.6+Na-8 & 7
T11. 6+ Br — Cl 6-
IV.5+ P -0 &
A) 1 only D)1, Il, and IV only
B) | and Il only ’ E) all are correct

C) Il and Ill only

/| 17. Which of the following statements is (are) incorrect?
I.  The hybridization of boron in BF3 is sp? vV
I. The molecule XeF, is nonpolar +*
1. The bond order of N, is 3
V. The molecule HCN has two pi bonds and two sigma bonds v
A) all four statements are correct
B) Ilis incorrect
C) land IV are incorrect
D) Iland Il are incorrect
E) I, Ill, and IV are incorrect




d. The H-O-H bond angle in H,0O is smaller than the H-N-H bond angle in NHs. o s
- _u Both ant 5p hybridind, but HeO Vs 72
O- H-N-H g )
5 Hl Pal‘rs 4—6 ¢ o Hee et a_?lgp\mu ¢ a'f%{
bonded Pm‘(s Mmoot Hias Hee Jf,qdfa. ,M‘l&q:r e
N ia NH3 ((.Su'”-.‘nJ N GL&&-HY S n»-y& in

H”

e. The carbon to carbon bond energy in C.H4 is greater than it is in CaHe. i .
' M __tC &’ CoMy Cimtains a ¢ ~C dwblt bowd whick s
H_/C:C‘“ I ' 5_,_%{‘ an Yhe S C-C berd fovnd

in Calf, .

f.  The SO, molecule has a dipole moment, whereas the CO, molecule has no dipole moment.
Include Lewis (electron-dot) structures in your explanation.

b..-f‘—-_ S0, s bu—f (gPZ \(\1\‘)(‘-&32.0-1')‘,‘) fesd"h'nJ in &n as‘ymu—ﬁ\‘aﬂ u-d“eﬂ-chQ
S’O and &dfsflu.ce.wm.‘l 06 ch:.na){_

O! 'C,' : O COL i hma_.‘_, C‘;P k7L1|J|za+ﬁp~) fCJUH']\nJ in a S’?Mnd.#”a_ﬂj
o . e g oL isty | pohva~
g. Phosphorus forms the fluorides PF; and PF5 whereas nitrogen only forms NF.

'PFS is 5P3 In.,b(;diz.e_d_ NF; cannot form bfcau:x«‘bwo:r: ol t,,: 1‘
- 1 >h br-'d; d dspahtrbh'dizu"’fa- oL o . ”. aAnno
?1—5 I-S ds‘; TL ‘dfl-d occor btecaust Ha valtnw s hotd 9‘6 N s 2
Nl’3 1S -SP ht, fidigd. wh.}_\& ddes nd+ Cw_}n"-n N d-sdb(‘&!‘

h. A sample of nickel is attracted to a magnetic field whereas a sample of zinc is not. i
\\”'[A{] T Hﬂzﬂll & N hes e _UAFmNe[ dochrens whih makes 14
g s 3d PMamas rafc

Z"‘:[M] -;,D ﬂﬂ%ﬂﬂ ©Zn has L patred dichons wb"“j it d‘;"“"“ﬁ""’b‘a
S

i. Magnesium iodide has lower lattice energy than magnesium chioride. ) .
L.E; kalal Q‘ a_...& C)-]_, Gad l\m chu/\_?‘_f,_ { 15 Jlj-h.;,q_e b‘w ]”J(K—lﬂi_

EaHﬂ HJI" Aud Hsz have Hha Same 1o c[ﬂn.,?x.sl bdi‘)’h
radvs of Ha C” 5 Swallu Hrar Fhe radis of e T, )
-ﬂ’“—s okt s Uae abticg MJV Lo /‘-‘IJCIL ?ua-ﬂa Hro ,(.512- '

j- lron commonly forms both Fe’ and Fe*" ions.
Fe.: fAr] 1l b5 i % i 3 When 1ons Q,m'a_bms %bvdma.pﬂj )"Sf
g 3d B _H'u;( v.,.,oj»u. dﬂtms. ‘; ifa"' cltd"’b‘"j
{t’ U.JO\)'J hM l’:e_*z'
lron slse Sametimes loces Jhe e- withh Ho opposide Spin in Jhe doblek
becavsrt (£ (5 ot bl.-q\:i held Very stungly due 4o Hu repolSion bedueen
Hr e- 5\’\0-/0-'\0‘”/\! ol _n?\:j (‘esu'f‘g LA ]:@*3
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2. (6) Find the heat of reaction for the following reaction:
Na (s) + ¥z Cl: (g) = NaCl (s)

Given:* Lattice energy of NaCl = -828 kJ/mol
1* lonization energy of Na = 496 kJ/mol
2" Jonization energy of Na = 4560 kJ/mol
1* lonization energy of Cl = 1251 kJ/mol
2" |onization energy of Cl = 2297 kJ/mol
Electron affinity of Na = -53 kd/maol
Electron affinity of Cl = -349 kJ/mol
Heat of sublimation for Na = 101.6 kd/mol
Heat of sublimation for Cl; = 111.5 kd/mol
Bond energy Cl; = 243 kJ/mol

*please note that you will not necessarily use all of this information.

3. (6) Draw three reasonable resonance structures for the polyatomic ion, OCN'. (C is the central atom) |
For each structure, assign formal charges to each atom. Make a statement about stabiiity of each of your '
structures based on the concept of formal charges.



4. (8) Suppose that a molecule has the formula of AB4. Skeich (ball and stick model) and name two
shapes that this molecule may have. For each shape, describe under what conditions this shape will
form. For each of the two shapes, give an example of a known molecule that has that shape. For each
known molecule, state the hybridization of the central atom.




