Please use these answers constructively and learn from them. If you are not sure why an answer is
the correct answer, it is recommended that you go through your workbook and find the relevant

concepts that are involved. If you still cannot figure it out, please visit the Resource Room for
assistance.

Stats: mean = 69.7%, median = 71.4%, min = 9.5%, max = 104.8%. The distribution (histogram) is
shown in the space below Question 1. Note that out of fairness to all students, Chem 1100a does not
"curve" or "bell" marks. Such a practice would result in some students (those at the lower end of the
histogram) getting a larger increase than others, and some students (those at the upper end)
possibly getting a decrease.

1. What mass of NaN3 contains 10.0 moles of nitrogen atoms?
A) 1 wmol NeNa has 3 nel N
B) 195¢ e Need 333 pol NaNz
C) 434 g
D) 140 g 2.33 ol ¢t 6S.oa 3/”\0[
E) 650 g = Q7 3
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2. Sucrose, the compound found in table sugar, consists of carbon, hydrogen, and

oxygen. If the mole percent of carbon in sucrose is 26.7%, what could be the
empirical formula of sucrose?

260 "[o of Hhe ‘ol
A) Cpo7HO ( L
B) C27H1000100 number of moles IS °n

C) CH4O.
D) CgH36036

E)@ Q of 45 = 26.7%
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3. The percent abundance of deuterium (?H) in naturally occurring hydrogen is
1.4 x 1072 atom %. How many grams of deuterium are present in one mole of

CeH12067?
- 1 mel of CeHiaOy haa 12 mel Ll

ME4x10

B)28x 10+ ~ OOt To of the 12 mol of H
C) 1.7 x 1073 s 2y

-3
D)1.4><101 co (D.o0lbE@ mel 2K
E) 1.7 x 10°

2H haa o nmass number of &,
SO O.oolbg el EH has
& mass of ap prox .
O.oo&‘-l—i

4. A solution of phosphoric acid, HsPO4 (97.99 g mol™), is 26.0% H3sPO, by mass
and has a density of 1.153 kg L™*. How many mL of 0.100 M NaOH are required
to completely neutralize 10.0 mL of the phosphoric acid solution?

- one mL O—F 60Lg,\_+LO/\ V\)—cl.:slr\.s 11533,

A) 1508

B; 306 5o we |hawve /,-5-33 o solution
C) 102 - 26.0% of the 1182 s HaPoOu,
E; So we  hawe. 5.00\3 H:‘;‘POL\—

o

6 o MOle,.s O'P /—J;:,POL.[. = O.o304
- pro‘-\- S "t_rva-o’rLc_, so well need
©.o0q98 rmeol of Naok

- tHhe conc of NoooH 1= ©./1 M,
So well need FIR ml_
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5. What is the maximum mass of NH3 that could be produced from 5.00 g of N, and
0.500 g of H,?
R . 2480 mol 17 84 ol
A) 1.41¢g
B [\lg + 3)/“1;2. —> Qi\“’ls
C) 845¢g
D) 6.34 ¢ — wWe Nneed 3 Ha Lor eVerv Na,

E) 6.08 ¢ s Ha 1= “+he llma’hvlrs rm\c&uﬂ‘ﬁ

- cwvery 3 Ha &wes R NHz , so we!ll
Seﬂ’ "ll:'WO-—‘H/urcLS 'H/\z, amowﬂb D‘P 7\#-/_5

co O /LS meol MH&

o

co R.832 it

6. Consider this reaction: 2A + B > C

0.75 mol of A were reacted with 0.50 mol of B to obtain 0.25 mol of C. What was
the percent yield of the reaction?

- Lor ewery B, we neess X A

A) 50

B) 20 co A s Hhe [lm)"hr:g V'eaéz,n‘t‘_

S - OIS mel A shouwld gve O-BTIS meol C
E) 17 but we on(,:> mode ©.2Snmol C

caoo é?’) a/o
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(YRS JoY ) el
hen 1.68 g oMnd containing only C, N, and S are burned in excess

oxygen, 1.76 g'of CO, are produced. In another experiment, 0.561 g of the same
compound are burned in excess oxygen, and the sulfur present is converted into
1.56 g of BaSO4. What is the empirical formula of the compound?

Chemistry 1100a Te

A) CNS;

B) CNS So - 6%$ oFf éa..mplz, cortouns
C)(CND C. ot mel O, s> o.4%0 1 C
D) CN,S

E)cNs ~ ©-S6l g of sample gave o oco6es mel

BasSoqy

:O D-Séls D‘P &o-mf:tz/ c,or\’t'NVIS
C.oobb8 mnol S, So O,Q}H—-SS

— Fhis tedls us Fhat 3%. <o

- Se, 0.64-\-523 of Hhe [-47‘33 5o.mpl€.
Musst ke S (le. 0. caoco mel S

— ‘H\z, Eou\ow\ce, of 1-68$—— . é‘—l'Q-s— O.%SC?S
= 0'55%3 S N Cl-e—. C. 04 oo ol ‘[\B

C . o4 N . o S

c.oq

8. A solution of HCI has a pH of 2.50. How many grams of HCI are present in 1 L of
the solution?

D—\-F‘X"— lo—also = O.coldo w\.ol/l_

A) 91.1
B) 0.00325 o
o CrooX L \
0 0.115 Mo of H n _’L L
D) 2.50 Co oIS & HA 1~ 2L

E) 14.5
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9.

10.

11.

12.

Which one of the following types of electromagnetic radiation has the shortest
wavelength?

A) Radio

B) Infrared
C) Visible

D) Microwave

E) QtravileD

The Bohr model of the hydrogen atom explains only which one of A — E?

A) The magnetic properties of electrons.

B) The relative intensities of the lines in the emission spectrum of hydrogen.
C) The wave behavior of electrons.

D) The fine structure in the emission spectrum of hydrogen.

E)_The positions of the lines in the emission spectrum of hydrogen.)

How many of the following statements regarding the 2s orbital are correct?

one
It has ¥Q spherical (radial) nodes.

It has quantum numbers n=2,1=0, m =0. v~

It has one nodal plane. > slolr\,wlc,a,/l Cra.cleD NnoSe.
It holds a maximum of two electrons. V~

The entire orbital is in the same phase. X 4 pl'\a_se_s

A2

B) 4
C) 3
D) 1
E) 5

How many nodes are present in the wavefunction Ws4-57?

A) 5 N= S5

B)@ e-ao ‘-L_ noc‘CS
C)3

D) 2

E) 7



Chemistry 1100a Test #1, October 2012 Page 6

13.

14.

15.

16.

Which one of the following represents a correct set of quantum numbers for a
i - ?
valence electron in ground-state Sb* Dérl S ba 24 |\© = )
—E vo.ie,ncg_
n | m Mms
A) 4 1 -1 V2
B) 5 4 { 1 )
Not alid

C) 5 0 o 1 —G:r 1‘; ~ V2
@ 5 1 o 0 Y

E) 4 0 0 V2
Consider the ground-state N atom. Which statement best explains why the 2s
and 2p orbitals are not of the same energy?
A) The N atom does not have a full octet.
B) The 2p wavefunction has more nodes than the 2s wavefunction.
C) The Pauli Exclusion Principle would be violated if they had the same energy.
D) The 2s orbital does not have any electron density.
E)( The 2p electrons are more shielded than are the 2s e@
In how many of the following ground-state species are all the electrons paired?

Ca™ cr* Na" o’
>
[Ard [AA3dT  [ne] [Heladas®
A) 3
v~ v’

B2
C) 4
D) None
E) 1
The five 3d orbitals are degenerate. This means that...

A) They all lie on different axes of the Cartesian plane.
B) They all have the same number of nodes.

C) Different codons may code for the same orbital.

D) They all have the same number of electrons.

E)(They all have the same energy.)
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17.  Which one of the following is the correct orbital diagram for a ground-state Cr

atom? [Arl ‘e 535

oo A4 44
4s

3d

o w1 A AN
4s

3d

o i TN,

4s 3d
N
4s 3d

E) None of the above

18.  Which one of A — E is isoelectronic with Zn**? All species are in the ground state.

[Arl 34'°
A) Ni CAr\ 42248

B) Cd* [kr) <2 '®

C) Cu* [Ar]l 24! v~ (C) is the correct answer based on the

+ S definition of isoelectronic that is found in the
D) Ga" [Arl4s?2d workbook. Because some students had
E) None of the above learned elsewhere that isoelectronic can also
mean "same number of electrons,” which is
also valid definition, (A) was also accepted
and has been reflected in the marking.

19. Choose the answer that best explains, in general, why atomic size increases
when going down a group, and why atomic size decreases when going across a
period from left to right.

Going down Going across, left to right

Electron affinity becomes

A) more favourable. lonization energy decreases
B) Electronegativity decreases lonization energy increases
. : Electron affinity becomes
C) lonization energy increases
less favourable
D) Z* decreases p orbitals are occupied

E) Orbitals with higher principal
quantum numbers are occupied
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(C) is the correct answer based on the definition of isoelectronic that is found in the workbook. Because some students had learned elsewhere that isoelectronic can also mean "same number of electrons," which is also valid definition, (A) was also accepted and has been reflected in the marking.
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20.

21.

22.

Based on periodic trends, how many of the following statements are correct?

e Mg?® has a larger radius than Be?". v/~
e Brhasa Ig»{er]@&,@oonggativity than Te. >
less o
e Rb has a mre favourable electron affinity than Sr. X

o Interms of size, H" > He > He' > H'. (See in- class exercise)

A@ Based strictly on periodic trends,
B) 4 this would not be correct. Yet,
H+ is the smallest because it

C)3 doesn't have any electrons.
DJ 1 ) Answers 1 + 2 were accepted
E) None and have been reflected in the

marking.

Which statement best explains why the first ionization energy of O(g) is lower
than that of N(g)?

A) O has a higher Z* than N.
B) O has a higher electronegativity than N.

C) The electrons in O experience more repulsion than those in I\D

D) All electrons in O have the same spin, but those in N do not.
E) O has more protons than does N.

BONUS QUESTION

Suppose that because you’ll be attending a university-sanctioned event, you will
not be able to write your tutorial quiz. What should you do?

A) Contact your instructor to reschedule your tutorial.
B) Contact your tutorial TA to make alternate arrangements to write the quiz.

C) Contact your instructor to make arrangements to complete an online version
of the quiz.

D) Go to Student Accounts, pay the re-write fee, and then make arrangements
with your instructor to write the quiz.

E)@documentation to your Dean’@

Final check... make sure that you have:

Accurately indicated your answers and student number on the Scantron

Correctly and completely filled in the Scantron bubbles (see the example on
the Scantron) using an HB pencil

End of test. Solutions and marks will be posted after the tests have been
marked and statistical analyses have been performed.
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Based strictly on periodic trends, this would not be correct. Yet,
H+ is the smallest because it doesn't have any electrons. Answers 1 + 2 were accepted and have been reflected in the marking.




