Name: Class: Date:

Final

Multiple Choice

Identify the choice that best completes the statement or answers the question.
Record the test ID letter in the top right box of the scantron form.
Record your name on the top of this exam and on the scantron form.

Be sure to fill out your student ID# on your scantron correctly.
Record all of your answers on the scantron form.

1. Which species in the reaction below undergoes reduction?
2 Na(s) + 2 HO(aq) — 2 Na*(aq) + 2 OH=(aq) + H,(g)

a. Na

®) H0 \cher ¢  bewg redveed
¢. Na* -

d.  OH-

€ H2

specific heat capacity of +ren is 0.702 J/g-K.

a. 1.54 kJ Siliean
b. 313kJ ) e
© 137k § e Gapdd - __
v - (156 kg (0703 3R ) (3+.5-25.0 )
e 313 x 103k e ] -

- I’)l_')L k]

29.6 mL, 1.00 mL = 1.00 cm?)

a. 0.0380¢g :

. 263¢g [ 3109 | Cy\r‘[3 AN 6wl & oz - ~
é 48010 g ,. :; ] " X T—T‘ X, : = L}:{Gl.:)
d. 369g “m e T

e. l62g

4. What s the ground state electron configuration for Fe**?

a. [Ar]3dt4s? |
: [A ]36{4 2 . ’ 2 -\;r’. N
¢ [A;13a’34§2 R emove fromn Y3 Livs 3
é %Ar%&ﬁ fhen /:‘-:I’('f w3

ID:

2. How much energy (in kJ) i1s required to change the temperature of 1.56 kg Si from 25.0 °C 10 37.5 °C?7 The

3. The density of liquid mercury is 13.5 g/cm?3. What mass of mercury will fill a 12.0 ounce soda can? (1.00 oz =

¥y
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5. A 3.592 g sample of hydrated copper sulfate, CuSO,4-xH-O, is dried in an oven. When the anhydrous salt is
removed from the oven, its mass is 2.296 g. What is the value of x?

o1 xx Ko g _
- CoSOy *x Hyo =>Cu3S0y * X H 0
& ; 2,396 = (63:59¢ 4 32,066+ 16xY)= O, 01Y po| Co50y
© l—"))‘gq';{*‘;'aclbl - (1*2 ¥ ‘(:.) ;O,G?Q mio [ /7’3_ O
@: C‘?g
g.0lY

6. Determine the enthalpy change for the oxidation of izen,

NO (g) + O(g) > NO, (g) nidric oamde
given the thermochemical equations below.
NO (g) + Os3(g) = NO: (g) + O:2(g) AH° =-198.9 kJ
O3 (g) = 3/2 O4(g) AHC =-1423 k]
0:(g) »20(g) AHP = +495.0 kJ
a. +153.8 kl O2N 3 ’ o AN +2 —j9 ’f‘? )(gl
(6) -304.1kJ & hepg Mra 2 ok
c. -551.6kJ 20 > 0 ~499,0
d. —608.2kJ 4 : 142, 3 %
e. —1216.4kJ % 4 '9’0(3 ‘—g——r"‘ J
’ c — x £
ANO + A0 —> AMNOg 08.2 &«
304, wJ

NO + Q — MGQ

7. For which of the following compounds is it possible for cis and frans isomers to exist?

H CH, CH;, H H CH,
\ / X / PIE

\
C=C = =C
/ \ /C \ /C \
H H H CH; CH; CH,;
(1 (2) (3
a. lonly trans Form
2 only
c. 3only
d land?2
e. 1,2,and3
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8. How many electrons can be described by the following quantum numbers: n =15, £ =3, m, =—1/27

a. 3 i

b. 5 $=0

@ 7 p‘f'{

d. 10 o }
“ ‘- 2 lectrers P‘?S‘wé"f bt "*“”7 7 can hav ¢ Me= ~ /2

9. Which of the following formulas is not correct?

a. CaO

b. Mg3N2 v

© NaPO, Na =+ Poy=3—
d. KNO; v

c. Alz(C03)3 g

10. Which of the following atoms is paramagnetic?

a. Ba fut/ § . ; N Py
b. Yb Foll e careful dwhar (auﬂr‘fuw Flus ornc, P-table 1< wisleads tfd-
c. Hghoy - d

@ Bi rot Full, odd

¢. Rn F‘L’ff f)

1. Which one of the following molecules is polar?

PF5 = % H ' 4= 0! & \

> | wF L Yo !l It »F
b. 13 i P.-"\ & _, -I e o x
e T T i -F SR €
@ CIF, L S X 4 ,l p? S0 __[ | ®F
d so, F B i oA F o
€. X€F4 T LAY
PC‘IL\(
12.  Excited hydrogen atoms emit light in the infrared at 1.87 pm. What is the energy of a single photon with this
wavelength?
a. 1.24x10%] '
b. 4.13x102] . -6 E=hv—
c. 1.60x1014] [1§7x10 "m ,
d. 624 x1075] C=Av
(e) 1.06x1079) . .
. ¢

_;_f =

' 343 /0 goe. b

p- he _ (b6dbxll B(a.98u00 s )

AT e
] %7 x (0m

<1,059x16"7.J
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13. Which diagram below corresponds to the highest frequency emission?

A B C D
I 1125 —— n‘—‘S ——— II:S ——— IFS
- I - ]l=4 T “24 m——— ]F4
— N3 n=3 — =3 n=3

l abs
n=2 n=2 - n=2 n=2
obs emis

— D=1 n=1 —— | —— 1
a. A z
@ B lesut&é“f‘

c. C

d D

e. E

€ mis.

ID: D

nfi
= abe

=3

| H =

n=2

=1

14. If the de Broglie wavelength of an electron is 15 nm, what is its velocity? The mass of an electron is 9.1 x

10- ke, _
a. 2.1 x10° m/s 9 = h

b. 1.2x102m/s ~V .
(c@i'éxiglwf h _ 6ied6xlD” J¢

i X OITIS V - —-—-_—\. — 3 51 - . ._q

. 9.2x10' m/s ™2 Q1«0 tq 15x 07 1

= 43500 "|s

15. Which of the following are resonance structures for sulfur dioxide, SO,?

1 2 3 4

. e L 2 J ® ® L
« ZPs « BN Wy G Ly P
97 N T et eT gt eT ek
a. 1,2,3,4and5 ﬁ‘\ N 4\ \ b i gke
b. 1,2,3and4 \ , o0 C ncemaAp e
. Geed il 8 ocket

1
1
© Lnmis i
. 2and3 Can
e. 2,3,and 5 expand
ocket .
16. Which three elements are likely to have similar chemical and physical properties?
a. boron, silicon, and germanium
b. sodium, magnesium, and aluminum
O magnesium, calcium, and strontium £ S o Céfrc vP
d
e

o

. uranium, plutonium, and americium
. carbon, nitrogen, and oxygen

5
o .,
0¥ s~
A

no} £anAe
centecriusk Yo
1SOVRY
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17. Which of the following statements is/are CORRECT?
K. Absorbance is directly proportional to the intensity of the incident light.
" Absorbance is inversely proportional to the analyte concentration.
3. Absorbance is directly proportional to the path length of the light.

a. 1only

b. 2only
@ 3 only

d. 2and3

e. 1,2,and 3

18. What is the molccular orbital configuration of Be,?
a. [corc electrons]

b. [core electrons] (oy)? ~ jj‘;*

@ [core clectrons] (6)? (6%5)? As \t'_,‘; ] ¥ A5
d. [core electrons] (62,)? (0%325)? (2p)? Av
e. [core electrons] (G50 (0*39)? (map)* B Be, " Be

19. Consider the NO*. What is the formal charge on each atom?f;. - GH— ( £ be - dpe )

O atom =-1 and N atom =0
O atom = 0 and N atom = -1

a. Oatom=0andNatom=20 - o -

b. O atom=0and N atom = +] INELY, N=b-(3-a)=0
@ O atom = +1 and N atom = 0 s O= & --—(_"5 -_J’I) =1
1 i

€.

20. What is the net ionic equation for the reaction of aqueous sodium hydroxide and aqueous coblat(111) chloride?

a. Na'(aq) + OH (aq) »> NaOH(s) . 1 , DY re) L 3ALCT (ag )
b. Na*(aq) + Cl-(aq) — NaCl(s) INa 0H bg/ Colly(ag ) —=> Co ("w)ﬁ (5) 43Nl (4g)
é Co**(aq) + OH (aq) — CoOH?*(s)

) Co(aq) +3 OH (aq) — Co(OH)s(s) 361 E«%} Cy 3 r*ﬁ"—"‘,-j)'? Cs ( o )_5 (s )

Co?*'(aq) + 3 Cl(aq) — CoCls(s)
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21. 1f5.00 g Br, and 3.00 g NH; react according to the equation below, what is the maximum mass of
ammonium bromide produced?
3 Bry(4) + 8 NH;(g) — 6 NH,;Br(s) + Ny(g) )
& Aty Br

é 2:?2? 5+(39,9x2)=0.03] Tmel Br, B, = Ti063 md NiyBr
c. 129¢g . o '

d 184g 3= (14+Ix3) = O 1 Tbmel = =>ENV4Br _ 139 pel Ny Br

e. 345¢g 5,..;-.'!&1#:5

0:062mel Nbybr x (141 4x14799) = 6, 0 84

22. What is the balanced chemical equation for the complete combustion of methanol, CH;OH?
a. CH;0H(f) —» CO(g) + 2 Hi(g)
b. CH;O0H(¢) —» CHa(g) + H.O(g)
¢. CH;0H(£) + Oy(g) — COx(g) + H:0(g)
(@) 2 CH;OH(¢) + 3 Ox(g) —> 2 COx(g) + 4 HyO(g)
e. 2 CH;0H(f) +4 O4(g) > 2 COy(g) +4 HyO(g)

23, According to molecular orbital theory, which of the following lists ranks the oxygen specics in terms of
increasing bond order?

e .
a. 022‘ <032’<02 2 ‘\fﬂ* B.o. DJ = 3;
® 02 <0,<02 AL 0.2
c. 0, <0 <0 3P.lkj" 1‘\ Lo ‘(le' IQP a =\
d. 0, <0 <02 ‘\'\jﬁ A i 07_1*, %
e. O <0, <O ) 1 G

2 o 02
O,

24. What change in hybridization of the tin atom occurs in the reaction below:

SnCly + 2 CF— SnClg

a. sp’tosp
@ sp? to sp*d? & 1\3 q: 2
c. sp’tospid “fP 5 5P51’.\ oy F
d. sptosp? el ‘s
e. sptosp’ \ gt ol l
1l = < v, (‘\.
B L B e

A A 2\

o B o 2 1|

LN { Lt (l\

WA



Name: 1D: D

25. Which of the following statements is/are CORRECT?
V1. A system is defined as an object or collection of objects being studied.
2 Potential encrgy is the energy associated with motion.
~”3. Increasing the thermal energy of a gas increases the motion of its atoms.

a. 1only v
b. 2only
c. 3only

(@ 1and3
e. 1,2,and3

26. C\ﬁ;hat are the spectator ions in the reaction between aqueous nitric acid and ammonia?
&) MOy only HND; Cag)  + Mgl — NH TN, Laa)
b. H*only s - 4 3N
¢. H"and NH, T S ) +
W )= wl s

d. NO; and NH, H gt NHGe) ™ Nhy (ag)
e. Hf, NO;,and NH;'

27. How many sigma (o) bonds and pi () bonds are in the following molecule?

3
g, ,:;\\ AL AL
/[_:—. N
H® & &

a. seven o and three «
four o and three nt
two o and five «t
two o and three ©t
four o and two

o oo

28. Which of the following molecules has the smallest bond angle between any two hydrogen atoms?

_f}_-‘s CH,4 H ,‘ = P:\{\?: l:- H = push
® 10 A . \
c. BH; P¥: v By P =BeHE 2N,
H tt = i W+ H j Ly
d. BeH, 7 H 4
C. NH3
29. experimentally demonstrates that an electron has the properties of a wave and

experimentally demonstrates that light has the propertics of a particle.
electron diffraction, clectron diffraction

the photoelectric effect, the photoelectric effect

the photoelectric effect, electron diffraction

electron diffraction, the photoelectric effect

mass spectroscopy, nuclear fission

“@r o
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30. Place the following ions in order from smallest to largest ionic radii: I, Sc?*, Sc*,
a. Sc*<ScHt<Br<I- = 2
Moy - s c lt fx
b. I-<Br<Se<set emeve &7 s =
c. Br <I-<Sc** <Sc? Fan € 2 blgHy—
d.) Sc** < Se* <Br<I-
Fable = bulge
Cc.) sor<ser<p<pr Vv Table =
31. Rank K, Ca, and Sc in order of increasing second ionization energy.
a. K<Ca<Sc , con€%
o to lose two
b. Sc<Ca<k Co wont A Ller that noble gas,very hard 4o
@ Ca<Sc<K K wants Yo ledSe org , aF ™ Z femoeve
d. Sc<K<Ca , L Ao Lerries
< 5 e uf oS e {—;_,._3.': naeo
e. K<Sc<Ca Y& &N : 4
32. Which of the following diagrams represent p-orbitals?
1 2 3 4
a. lonly
@ 1and2
¢. 1,2and3
d. 3and4
e. 2and4
33. Liquid water can freeze to form ice. During this change of state:
a. The temperature of the water decreases. T
@ The temperature of the water remains constant.
c. The temperature of the water increases.
d. The water gains energy.
e. The water neither loses energy nor gains energy.
34. 1 start each class by saying...

Well, it is on the money...

Good news everybody!

For homework...

What a fine day for science!

To recap, what we did last time...

S
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Answer Section

MULTIPLE CHOICE

—_— = = e —
P -0

15.
16.
17.
18.
19.
20.
21.

22,
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
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ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
TOP:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
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PTS: 1 TOP: 3.9 Oxidation-Reduction Reactions
PTS: 1 TOP: 5.2 Specific Heat Capacity: Heating and Cooling
PTS: 1 TOP: 1.5 Physical Properties
PTS: 1 TOP: 7.4 Electron Configurations of Ions
PTS: 1 TOP: 2.11 Hydrated Salts
PTS: 1 TOP: 5.7 Enthalpy Calculations
PTS: 1 TOP: 9.2 Valence Bond Theory
PTS: 1 TOP: 7.1 The Pauli Exclusion Principle
PTS: 1 TOP: 2.7 lonic Compounds: Formulas, Names, and Properties
PTS: 1 TOP: 7.3 Electron Configurations of Atoms
PTS: 1 TOP: 8.8 Bond and Molecular Polarity
PTS: 1 TOP: 6.2 Planck, Einstein, Energy, and Photons
PTS: 1 TOP: 6.3 Atomic Line Spectra and Niels Bohr
PTS: 1
4 Particle-Wave Duality: Prelude to Quantum Mechanics
PTS: 1 TOP: 8.4 Resonance
PTS: 1 TOP: 2.5 The Periodic Table
PTS: 1 TOP: 4.8 Spectrophotometry, Another method of Analysis
PTS: 1 TOP: 9.3 Molecular Orbital Theory
PTS: 1 TOP: 8.3 Atom Formal Charges in Covalent Molecules and lons
PTS: 1 TOP: 3.6 Precipitation Reactions
PTS: 1
.2 Reactions in which One Reactant is Present in Limited Supply
PTS: 1 TOP: 3.2 Balancing Chemical Equations
PTS: 1 TOP: 9.3 Molecular Orbital Theory
PTS: 1
PTS: 1 TOP: 5.1 Energy: Some Basic Principles
PTS: 1 TOP: 3.7 Acids and Bases
PTS: 1 TOP: 9.2 Valence Bond Theory
PTS: 1 TOP: 8.6 Molecular Shapes
PTS: 1
.5 The Modem View of Electronic Structure: Wave or Quantum Mechanics
PTS: 1 TOP: 7.5 Atomic Properties and Periodic Trends
PTS: 1 TOP: 7.5 Atomic Properties and Periodic Trends
PTS: 1 TOP: 6.6 The Shapes of Atomic Orbitals
PTS: 1 TOP: 5.3 Energy and Changes of State
PTS: 1





