Chemistry 121
Exam 1

Fall 2008
October 23, 2008

Oregon State University

Dr. Richard Nafshun

Instructions: You should have with you several number two pencils, an eraser, your 3" x 5" note card, a
calculator, and your University ID Card. If you have notes with you, place them in a sealed backpack
and place the backpack OUT OF SIGHT or place the notes directly on the table at the front of the room.

Fill in the front page of the Scantron answer sheet with your test form number (listed above), last name,
first name, middle initial, and student identification number. Leave the class section number and the
test form number blank.

This exam consists of 25 multiple-choice questions. Each question has four points associated with it.

Select the best multiple-choice answer by filling in the corresponding circle on the rear page of the

answer sheet. If you have any questions before the exam, please ask. If you have any questions during
the exam, please ask the proctor. Open and start this exam when instructed. When finished, place your
Scantron form and note card in the appropriate stacks. You may keep the exam packet, so please show
your work and mark the answers you selected on it.
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A student measures the mass of a sample of aluminum oxide to be 0.02030 mg.
(A)  There are six significant figures in this measured quantity. 2

(B)  There.are five significant figures in this measured quantity.

(C)  (There are four significant figures in this measured quant1ty

(D)  There arethree significant Tiglres in this mMeasure

(E)  There are two significant figures in this measured quantity.

A student measures the length and width of a rectangular reaction surface to be 21.40 cm and
0.0283 cm. The area of this surface (with the proper number of significant figures) is:

& g’ 2140cn x 0.0183ens O gosazes
. cm P~ -

(C)  0.60562 cm? @ @

(D) 06056cy’ 1

E) (0.606 cm’ Wealkiest | inte

Which of the following is false?

(A) A student constructs a bike frame of iron, chromium, and manganese. This is an alloy.
(B)  Calcium nitride is an ionic compound and helium is an inert gas.

(C)  Nitrogen and oxygen can form a molecule.

(D) (Carbon monoxide is a DOI}@EH%@’) COVs o molecule

(E)  Fluorine and chlorine are expected 10 behave similarly because they are in the same

group.

Consider Ca3(POs),. Each unit contains: -

(A)  Three calcium ions, one phosphorus ion, and two oxide ions
(B)  One calcium ion, one phosphorus ion, and two oxide ions

(C)  Three calcium ions, two phosphorus ions, and four oxide ions
(D)  One calcium ion, three phosphorus ions, and two oxide ions

(E) Wwo phosphate 1008~ ‘
P f ” oy




Which of the following pairs of elements will form an ionic compound?

(A)  Sodium and calcium A’

(B) Carbon and oxygen . TR
(C)  Carbon and nitrogen ﬁ\e\’a\ 3 \4@\

(D)  Fluorine and neon
(E) ([Calcium and sulfur

CasS

has: 23 B3p
(A) 83 protons, 83 neutrons, 85 electrons ! \e> m
(B) @otons, 125 neutrons, 81 electrons o
© 5 protons, 83 neutrons, 81 electrons A= 208 =-B83% 123 ‘
(D) 125 protons, 83 neutrons, 85 electrons
(E) 83 protons, 81 neutrons, 83 electrons
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A student obtains a sample of methane, CHs. She measures the volume of the sample to be
205.85 cm’. Expressed in in’, the volume of the sample is:

(A) 21
(B) 31.9071n

(C) 81.043in’
(D) 522.86in’
(E) 33733 1in’

.3
205.85 cm2< ‘ HL_) T 12.56230°
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10.

A fictitious element, OMG, has two naturally occurring isotopes. °0MG has a mass of 284.67
g/mol and is 28.7557% abundant. **OMG has a mass of 287.73 g/mol and is 71.2443%
abundant. What is the average atomic mass of OMG?

(A)  285.96 g/mol g ;\ &
(B)  287.96 g/mol 2 (0.281557 {28467 L)+ (2.712132]287.75 4
(C)  286.96 g/mol - a
D) (286.85 g/mol ) S 28 6.850\

(E) 28620 g/mol

Which of the following chemical formulae is incorrect?

(A)  BaCO;

(B)  CaSOy4

(C) NaOQH
@) MgF—> )
(B) L0

S»\ou\& b [ MSP‘L

A student places 3702.8 grams of an irregularly shaped piece of metal into 84.0 mL of water in
a graduated cylinder. The water level rises to 256.5 mL. The metal is:

g 370292 9

(=]
T 2\.H6S T
256.5 mlL- B4 omL

(A)  Al(d=2.72 g/mL)
(B) Cr(d=725g/mL)
(C) Pb(d=11.34 g/mL)

(D) __Au(d=19.28 g/m
Y Pt(d=21.46 g/mL)




11.

12.

13.

14.

Which of the following elements is a metal? Eﬂa Metals
- & M bt -;TLl_‘
®
“arbon

B)

(C) Iodine
(D) Radon
(E)  Sulfur

Consider the reaction: 4 P + 5 O, — P40O;9. How many moles of phosphorus, P, are required to
produce 2.00 moles of P,0,¢?

(A)  0.500 moles P

(B)  2.00 moles P 2 0onel PuO 4 ot

(C)  4.00molesP 4=ho e 0,7) = 8.0 ol ©
D) (.00 moles P 1

(E) 16.0 moles P

When combined with sulfur, a Group 2 element will tend to:

(A)  Gain one electron 24

(B)  Gain two electrons Suen as Ca

(C)  Lose one electron -

(D) ose two electrons \ose 2 €

(E)  Donate a proton

The name of Al>(SO4); is:

(A)  dialuminum trisulfide eluwminum sul\fete

(B)  aluminum trisulfate 3
(C)  dialuminum trisulfate (ne or Sixes = lonic compound

(D)  aluminum sulfide

(E) (aluminum sulfate )




15.

16.

Which of the following pairs are isotopes?

A N and 0
(B) N 0]

o\ Sama glemaend Buwh
&f@“‘@&r-&nﬁ” PRV T

©).
(D)

40AI'

(E)
e "N has 4-7="7n
"N has b= G
The mass percent composition of CaSOy is:
(A) 16.7%Ca, 16.7% S, 66.7% O
(B)  20.0% Ca, 20.0% S, 60.0% O
(©)  25.1% Ca, 20.5% S, 54.4% O
(D) (29.4% Ca, 23.6% S, 47.0%
(E) 33.3%Ca, 33.3% S, 333%0
A QG\\-\’ 14 ~
wheole =2 CQSO\\
o NoYN b!N’\o\
32,06 2/mo)
"i Y \4& Y aiil\f\ﬂ\
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17. A student places 23.38 g of NaCl (s) into a 1.000-L volumetric flask and fills to the mark with
water. The concentration of the solution is:

(A)
B)
©
D)
E)

0.1000 M.
0.2000 M.

6,400 wmol
\, 000 .

O Hoo Wi

L]

= 6,400 meol

18. When the reaction

CoHyo (1) + ' L%Oz (g — 7 COz(g) + !0 H,O (g) is correctly balanced,

(A)
(B)
©
(D)
(E)

(B+10=2% oxY LN

9

14 O, are consumed.
6 O, are consumed.
18 O, are consumed.
10 O, are consumed.




19.

20.

21.

Consider the following reaction: 2Na(s) + 2H,0(1) — 2NaOH(aq) + H,(g)

In a given experiment, the theoretical yield of H, (g) for the above reaction is 7.00g. If the
reaction actually produces 1.24 g hydrogen gas, what is the percent yield for the reaction?

(A) 0.50% Yoot
(B) 2.80% e’o Yoeld = QT wa e L0 7o
(C)) g “heoretical
(D
(E) 35. 7 % .24 9 °
= 1007 = 17,71 Vo
’?.OO?

A student (%ﬂ .) obtains 340.72 grams of gold. This is: |

(A)  1.73 gold atoms )
(B) 205X1026g01datoms 340. 71/& me > .729% mol
9. crzﬁ/

©)
(D) ( 04 o24 gold atoms )

(E) 2.87x 102" gold atoms

WT298 m %Qon*m e \.D‘lXiO u+ﬂﬂ\5>
7

The mass of a single gold atom is:

(A)  196.97 grams
B) (3.271 x 107 grams

(C) 6.022x 10 grams . \ mel 22,
D) 3.057X1023grams (96.97 —-'-‘ Q_—”——T = 327610 —
(B)  6.022 x 10® grams e b,o22x 1O atom eton




22.

23.

The molar mass of ethane, C,Hg;, is:

\

Eg)) 2. \Z.O\ Q/Mc\
©) ] )~
D) 4818g/mol A o .oy 3/»'\0\

(E) 114.26 g/mol
30.08 Q,MO(

A student obtains 100.0 grams of methane, CH, (g). How many methane molecules are present?

(A) \!

(B) A0S (2.0 2/ mo |
© 2 664x 1024mmolecu1es Ha ot O/mol
(D)  1.661 x 10% Eg® molecules t.r : e
(E)  1.604 x 10> molecules (b.oS %fmol

| (
\O0.0% CHy ( Mol a\)z 6. 231 mol CHy

24
S 3.5 X 10O moelecules

22
lo. 22\ m2l CHy L&ﬁ?ﬂx!o Mo\cw\¢3\
\  mol /

(Please turn over for the last page of the exam)
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24.  In an excess amount of oxygen, how maygr{n—s of CO;, (g) are theoretically produced from the
chbustion 0f901.0 g of glucose [C¢H 204 (s), molar mass of 180.2 g/mol]?
Ve 106 ) + 6 0, (g) > Yo, ( + 6 H,0 (2)
(3re,
Jo1.00 9
LO T®
Q.?::) 26 .00 i
S, 000 nol % L0 fhe
on . C. WO { mon
\O 9 o0 05 o\ -y ( = 5 000 mol Céﬂing
\ \80,2 ¢

\

25.

————

S.000 mal Cbx—\np‘= (QJ me\ COz
‘ MD\ Céﬁﬂ—o

30.00 mal (O, éi 44 .0l

V' mo |

(A) 108.1 g CO; (g) are produced
B)  220.1 g CO; (g) are produced
(C)  264.1 g CO, (g) are produced
(D) (1320 g CO; (g) are produce
(E) g CO;, (g) are produce

Because of Chemistry 121...

e

X 12,01 2/mal
2\ 6% el

irs " >= )52@35,@2

Biaaane et Y

i W g/mol

(A)  Inow understand chemistry is responsible for the current state of my life.

(B)  Thave a blister ize. of a Frisbee on my brain.
© have learned to be charming and get date$»
(D) € thougnt of that forthComing rootcanat no longer seems agonizing.

(E)  OSU Football defeated USC 27-21.

[Any response will receive full credit; even no response.]




