Chemistry 121 Fall 2007
Exam 1 October 18, 2007

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 length of a green crystal to be 0.091470 m.

(A)  There are seven significant ﬁgures in this measured quantlty

(B) ere.are Six srmﬁcantﬁ €S G
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(E)  There are three significant figures in this measured quantlty
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A student combines 12.1 g of iron chloride and 16421.03 g of nickel oxalate. The mass of the
mixture (with the proper number of significant figures) is:

l
\

(A)  16433.13.0
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(®) 6433, ¢ A+ (2. {1 9
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(D) 1.643x10%g |
(E) 1.64x10%g lb433 | 1
1

¥

Which of the following statements is FALSE?

(A)  Protons and neutrons are located inside the nucleus.

B) @henucleus occupies about 99.9% of the volume of the atom: )
(C)  Electrons carry a negalive charge; protons cairy a positive charge.
(D) A neutral atom has an equal number of protons and electrons.

(E)  Ancelectron is roughly 1/2000™ the mass of a neutron.

Which of these pairs of elements would most likely combine to form a molecule?

(A) HeandLi \1/

(B) Neand F Da/\—cv\e,‘\‘a\ s ~bub
(C) MgandSr nedt inecd goses
(D) KandBr

E)



6.

Which of these pairs of elements would be most likely to form an ionic compound?

(A)
(B)
(©)
(D)
(E)

P and Br
Crand K
Cand O

Rb and Al
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Which of the following figures best represents stable isotopes?
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A student measures the volume of a Potassium Trioxalatoferrate (III) crystal to
be 0.05320 inches’. Expressed in mm?, this volume is:

(A)
(B)
©
(D)
)

1.351 x 10° mm’
8.718 mm’ 159 em 2, 10 3

~ 3 mm
1351 x10° mm®  ©.©5320 in ‘ ( A >=
. X " mm ( L e ) R

71,8 nr\M3

The two stable isotopes of beaverium are Bv-281 (mass = 281.103 amu and a percent abundance
of 23.55%) and Bv-283 (mass = 283.192 amu and a percent abundance of 76.45%). What is the
average mass of beaverium?

(A)
(B)
©
(D)
(E)

5223'; gﬁ (281103 ama X 6,235 5’)"’ (Zas\mz am»*@-%'“‘-g\) ®

282.2 amu
282.1 amu 28321 amn
281.9 amu

Consider (NH4)3PO4. Each unit contains:

(A)
(B)
©)
(D)
(E)

One nitrogen ion, four hydrogen ions, one phosphorous ion, and four oxide ions
Twelve ammonium ions, one phosphorous ion, and four oxide ions
Three sodium ions, one phosphorus ion, and four oxide ions
{Three ammonium ions and one phosphate 10p)
Three ammonium ions and four phosphate ions

3 MH“+ Tons (ammcn NN :o\‘\b)
and
‘ QOq- von (\a\nospku'\'" ;"‘)



10.

11.

12.

13.

A student places 731.77 grams of an irregularly shaped piece of metal into 56.22 mL of water in
a graduated cylinder. The water level rises to 120.75 mL. The metal is:

(A) Al(d=2.72 g/mL) T
(B) Cr(d=725g/mL) R S EANAL. 1\ ey A

p y d V - \ \3q /M L
(C) (Pb{i=11.34g/mL) V26 1S m\ = 56.228L
(D) Au(d=19.28 g/mL)
(E) Pt(d=21.46 g/mL)

" Am*" has:

¥
(A) 95 protons, 241 neutrons, 95 electrons A
(B) 146 protons, 146 neutrons, 97 electrons 5
(C) 95 protons, 146 neutrons, 97 electrons —

(D) 95 protons, 146 neutrons, 95 electrons 2u\-8§ ® 1k "
(E) {95 protons, 146 neutrons, 93 electro@ :

qs-z: Q“ e’m

Which of the following sets of elements are expected to have similar properties?

(A) S and phosphorous A’
(B) {Sulfur and oxygern Sopne Brond
© T an frie

(D)  Sulfur and chlorine
(E)  Sulfur and argon

Which of the following chemical formulae is incorrect?

(A)  Bay(POy), 8" eod’

B) g0 o 4 z -

© Mg" o

(D) Na3S

(E) KNO; Cat oy
N at 9 e
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17.

The name of Ca(NOs3), is:

(A) (calcium nitrate

(B) calcium nitrid

(C)  calcium dinitrate

(D)  calcium dinitride

(E)  monocalcium dinitride

calcium nitrate

Two elements that will form 2+ ions in ionic compounds are:

(A) NandP
(B) OandS$ Groug 2
(C)  Cland Br

(D)
(E) Naand |

The mass percent compositions of the elements in dimethy! ether, C,HgO, are:

(A) C=12011% H=1.0079 % 0 =15.999 %
(B) C=24.022% H = 6.0474 % 0=15.999 %
©€) C€=2601% H=2.188 % Q=15.999 %
(D) (C=5214% H=13.13% 0=34.73 %)
(B) C=4139% H=3473% O =5514%
¥ A2 0N Hmal
ce = : s 0,524 or 521476
Y .0 Hmel
. 9 9/rv\n\ °
W D 6 > L.oo7 - 61313 or 13, \3 7o
Hi.o1 O men
Vv 16,00 lmol 547372
e = A = O,3473 °F

He, o 3f mo )

Which of the following pairs are isotopes?

(A) "Cand '*C.
(B)  '*Cand “N.

(€ _2Cand "N,
)

(E) ™Cand?Si.

O‘F' n {,\.A’ o & ,
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19.

20.

Provide the coefficients needed to balance the following combustion equation:

a CsHie (1)

+ b0y(@ — c¢cCO(® + dHO(g

D (3

a=1 b=11 c=7 @
a=2 b=11 c=17 d=8
a=7 b=22 c=14 d=16
a=1 b =22 c=17 d=8
a=2 b=11 c=14 d=8
Consider the following reaction: 2Na(s) + 2HO(1) — 2NaOH(aq) + Hx(g)

In a given experiment, the theoretical yield of H; (g) for the above reaction is 7.00g. If the
reaction actually produces 2.50 g hydrogen gas, what is the percent yield for the reaction?

(A)
(B)
©
M)
(E)

Consider the following reaction: 4P (s) +

0.50 %
2.80 %
17.7%

(
Percent \,ic\c&" achen
Micorckical

(\00/5) {2‘30

7.00

) }\l OOD./oB s
)

357 %o

5 02 (g) —> P4010 (S)

How many moles of P4O1 (s) are produced from % moles of P (s) in an excess amount of O; (g)?

(A)
(B)
©
(D)
E)

1 mol P40y (s)

2 mol P40y (s)
4 mol P40y (s)
8 mol P40y (s)

Uomell qu\,,
M
4 mot P

amo\P(

): 2 met Pu00

16 mol P40y (s)
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22.

23.

The mass of a single carbon atom is:

(A) 12,011 grams

23
®) 6-022X10_23g1'ams 1Z.0m ¥l \ Mol - 1,995 x 1D
© o ams =
(D) (1.995 x 10 grams b2l atems

(E) 5014 x 10 grams

A student places 6.750 grams of sodium chloride into a 5.000 liter volumetric flask and fills to
the mark with water. What is the molarity (a unit of concentration) of the solution?

A) 5M|- 61504 (__'__‘.“.i‘__.) 6 A1SS we

B)
(C) 4329M 58.859
(D) 0.7407M
(E)  0.6022M
mol _ Q1155 mel ©.023\15 W
M= - 5 000 -4 ’

A student obta_ins 100.0 grams of H,O (1). How many water molecules are present?

32 24
(A) {2236 x 107" H,O molecules
(B) 408 x 10”" H,O molecute

(C©)  3.601 x 10** H,0 molecules
(D)  6.684 x 10” H,O molecules
(E)  1.204 x 10** H,0 molecules

- \ \
100.0 o HL0 L mo = 5.549 mol R0
1@, 02 9

x
5 ] Sqq W\O‘ \"\7'0 C*O?’L*‘O Mo\(\.u\es

\ Mol

M
)’ 3. 342 x 0 H.0 molecules

3

4

——
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24. A student combusts 220.48 grams of propane, C3Hs (g), in an excess amount of oxygen. How
many grams of H,O (g)are produced?

CsHg (g) + 50,(g) > 3COz(g) + 4 H,0 (g)

Lo N

'5?7_6,000 W\O‘

SowmrrerseeenT:

5.000 ol

® 2_20."\%? CBH%< — \ mo! ﬂ}: S5.060 mol! CB\“%
44,096 9

(@ 5.000 mol L"\ mel H20 ); 26.000 mo! k0
| mot CaHp

@ 2.0 .600 mol HZO( \% .02 5 >= 30 4 mol H.zo

\ mo\

(A)  5.0000 grams of H,O (g) are produced
(B)  20.000 grams of H,O (g) are produced
© mggms of H,O (g) are produced
(D)  90.100 grams of H;O (g) are produced
(E)  22.525 grams of H,O (g) are produced

25.  Because of Chemistry 121...

(A) Igetlots of dates by using pick-up lines that include the words charge, centimeters,
molecules, charge, neutrons, metalloids, ions, and combustion.

(B) My appreciation for art has increased.

(C)  Thave laughed more times in the past three weeks than I have in the previous three years.

D) 1 e.completely forgotten about Lindsay Lohan —at least until 3 seconds ago!
(E) {'Iam able to love agé@




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



