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Please print your full name, and the exam version (1 A) that you have on the scantron sheet!
(Bubble in the best answer choice for each question on the scantron sheet in pencil!)
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Each problem in this section (multiple choice) is worth 2.5 points!
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The SI prefixes meaning lo^ and io~^’ respectively are:QI.

B) M, m

C)G,p

D) G, m

Q2. What is the correct reading for the length of the object below:

1 2 3 c m

A) 2.6 cm

B) 2.o6 cm

(fC) 2.64cm^
D) 2.064 cm

/

Vio of
ŜCaipi /O^UJ6y5 {̂ (̂ (k

U fôCctM [ / J U+ 7
t K ^2 . 6 a i ^

An example of aheterogeneous mixture could be:Q3.

(^) pizza^
B) oxygen

C) water

D) saline

Q4. Which of the following would be an example of achemical property?

A) water boiling

B) ice melting

C) alcohol evaporating

io /b of Xut/A*An'')(̂ k\o cUoitA^J

rustinĝ ĵ
— 2 —



An example of asemi-metal element is:

A ) F

C) Mg

D ) H

Q5.

JlocJI M l

''j-lOF grlMO."
Ho "~f>ri'ŷ  ~f<Q.

Q6. An example of anaturally occurring diatomic element is:

(̂ 'Ajiodin̂ M . O2_
B) potassium

C) carbon

D) mercury

a L

S r .
X 2 -

An irregularly shaped object with amass of 29.6 gwas placed into agraduated cylinderQ7.

filled with 17.0 mL of water. The water level rose to 24.6 niL. Determine the density of

the object.

A) 0.257 g/mL

B) 0.712 g/mL

C) 1.20 g/mL

'6)̂ 89 g/mL'

V
i H L ~ 1 " ^ ' 0 a a L ~

... C o f / r c h

Q8. The name given to an ionic compound that retains water molecules in its solid form is:

5
s ’ M a

^<AThydrate^
B) anhydrous salt
C) soluble salt

D) precipitate

Q9. Using the lowest set of whole number coefficients, balance the following equation and
determine the coefficient in front of molecular oxygen.

^CsHis +3.^ O2 C O 18 H2O2 +

A) 8

B) 12

C) 16



QlO. The number of moles of C2H4 in a12.8 gsample?
A) 28.1 mol

B) 2.19 mol
C) 0.600 mol

IMOC2.Mh

Lri H-

Zg-059/v.M

U-a.CiH., « M O

0 4 5 6

Qii. The number of hydrogen atoms in a12.8 gsample of C2H4?
A) 2.75 X10^3 I S

i H *
~ ■ iOXH2-6. ^2.Hh |l^ol ^2.84(̂ ) 1.10 X~10̂

C) 6.02 X10^3

D) 3.94 X10^4

Qi2. The mass percent of carbon in C2H5NO2 is:

H - - S ^ l - o o a
I^KJ -h'<+-<=^>

O-Z-r ffe> c>°

2 - 4 . o t .A) 81.3%

B) 75-2%

eg 32^0^ z52-oo7
' o

^ 5 - o t
% C ^

D) 16.1%

y X X - y y ^

Q13. The number 0.0005230 has how many significant digits?
A) 3

C S )
C ) 7

D ) 8

Q14. Of the following symbol/name combination of the elements, which is incorrect?
A) F/fluorine

B) Na/sodium M C<iAjtA<—

(̂ ĵ n/magnesiun̂
MD) Fe/iron
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Qi5- The molar mass of CoCl2»6H20?

A) 129.8 g/mol

B) 141.9 g/mol

g/lTK^
D) 296.9 g/mol

2r^C\ - S 5 - H - 5
iZu H-- [Lt i-ooe,

r f c f

a 3 9 -

Q16. The limiting reagent in achemical reaction
0 dA) is in excess a w

h< WACtcĴ  !JUac(- t>^('"B)is consumed complete!̂ ■ ) / 0

C) has the largest molar mass
D) has the smallest molar mass

Q17. Aspecies has 22 protons, 20 electrons, and 26 neutrons. Determine its nuclide symbol.

I2f>\ i^z-Lx Cr.4
Z o e ~ ' ^

Ar -Itp^ tjtr̂ ° -- Zl +ll=- U-&

B)

C) tlCa
D) tiTf-

3-k cUaî
2 +

<1-6 -r-
2 Z .

Q18. The elements in Group lA (1), 2A (2), and 8A (18) are called,
A) alkaline-earth metals, alkali metals, noble gases
B) halogens, alkali metals, noble gases
C) alkali metals, transition metals, halogens

,respectively.

D) alkali metals, alkaline-earth metals, noble gaseŝ
Q19. Find the number of protons, neutrons, and electrons in the platinum isotope, Pt-195.

A) 195 protons, 78 neutrons, 195 electrons
B) 78 protons, 78 neutrons, 117 electrons

C) 78 protons 156 neutrons, 117 electrons

'76p'̂i e A

- I ‘ = t 5 - ? 8

' (
(̂ ^̂ 8 protons, 117 neutrons, 78 electrons

Q20. Wliich of the following compounds is most likely to be ionic?

AU.m VA){g€\4
C ) ^ D) N2O5

●5
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Each problem in this section (short answer) is worth 10 points!
A l l w o r k m u s t b e s h o w n t o r e c e i v e c r e d i t !

You must use the factor-label (conversion-factor) method for all conversions!
Be sure to include units where applicable!

All numeric answers must be rounded to the correct number of significant figures!
7 ^

Q21. (a) Write out the chemical formulas for the following substances:

Nc(j_CO,- lo M,0
CUf^f-g

(i) sodium carbonate decahydrate i _

(ii) trichlorine pentabromide

A t ^
1 -

3 2 -

(iii) aluminum sulfide .●s

S

(iv) iron(II) phosphate r - t
3

(v) cuprous sulfate

)

(b) Name the following substances:

OMMon {Uvu^ r u t w - e(vi) NH4NO3
/AoACi ,t̂ of

-ilrrgv/utiTiy.
r

/ lOnCf(vii) N4S9

of 41^^ I
Afi'dSs. bo

(̂ iiô £€£ Cl 12...?}
ac (X(viii) H2S04(aq)

pi cat bo/\aT€(ix) Fe(HCOs)2

UDt'aAi'lTt‘i€_'\j2jcgpko5 :>W(X) P6N7 U 5

— 6



Q22. The formation of sulfuric acid, H2S04(aq), can be achieved via:

■> 3H2SO4 +2NO3SO2 +2HNO3 +2H2O

(a) If 1.4 mol of HNO3 react completely, how many moles of H2SO4 can be formed?

HMO^̂  i
2.M0I

(b) If 39.2 gof SO2 react completely, how many grams of H2SO4 can be formed?

(2*1 ^ 4 *

Mo SD^

so. ^ L o . o

( i d .

M O

I‘Mol H î0<4

; i v H
I

(c) If 1.8 mol of SO2 and 1.4 mol of HNO3 react with an excess of H2O, what’s the

theoretical yield of H2SO4 (in moles)? tiuj-lUd J O^\AAC\

di.h CC d

1*0Mol M i S c ^ u —I’6 <Mt.i B .̂Sc)Lj.
3»hoI S02_

■ik(Ord\'cJ
Tt\roc^

HMOj
- ^ ● 1 M t l

(d) In part (c) above, if 0.750 mol of H2SO4 is actually formed, what is the percent yield
of the reaction?

%*«ii -- 0'ISO MO I-

'-lUorci\( J 1^8*^o|

● 7 —



Q23. Provide the results of the following calculations with the correct significant figures and
units if applicable.

Oi n 7 ^*

A) 125.465 m-32.74 m

2(1 j>

■ 0 7 - fl - " -B) 0.000461 ft X0.00233 ft
I s - 0.000 oo\ 0*1^-ff*"o(Z ;

lo 1'^,
C) (2.312©1.44)/W3

' g ●

0-'b> 2j,\-

21- CL<,.C). 2 X 1 0 - 2

I f ( i p ' )D) 122.240 +1.8

Q24. Acan of Pepsi contains 7.0 xio3 drops of pop. How many cubic meters of pop is this?
Use the conversion-factor method when solving this problem.

(1 mL =20 drops) (1 mL= 1cm3)
Treat both of this conversions as exact.

\/ .\s/ VIiv' L- w \

n> ŝ X
yv^ioocvtA jZO <Srt>fts Ĵ

/Um} \ !{0 t/̂ \ \1C / —
0^^ ■.

^.Oy. \0 J
20<fi/Dpi U L \̂ i cwv y/ V
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Q25. NutraSweet Natural, an artificial sweetener used in many beverages and foods, is
57.14% C(by mass), 6.16% H(by mass), 9.52% N(by mass), and 27.18% O(by mass).

(a) Calculate the empirical formula of NutraSweet Natural. Show all work.

T; . 0 0 C " 7Irv\o\ C- ^ *7. ^ ^

/Z-oigC
4 - I t . H .

I.ooft^H

hi 18 H

y2_~ 0

SL nJ/●OO aJQ●G0O *>Aol ̂
k i

5 o7.500 J
C j -

l̂>-OOgD It f

(b) If the molar mass of NutraSweet Natural is 294.3 g/mol, what is its molecular
f o r m u l a ? S h o w a l l w o r k .

gX»A|3i'nV<J ^hC ~IM- y
H -

[L> KJ “olf
^ ' fO ‘-Sy((b.00

A A a u

iW'fJ f[MaIaI mcLecu/<u' fa/A Ĵc.!^^AMji M0

^ !
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3Point Bonus Question
6 6 6 6 6 6 6 6 6 6 6

Thallium sulfate exists as both TI2SO4 and Tb(S04)3 -where the first form is thallium(I) sulfate
and the second is thallium(III) sulfate. If the percent by mass of sulfur in apure sample of
“thallium sulfate” is 13.8%, which form must you have?

0^0(l) -̂ U(( i i A ^

- 2 - ' f

g y 5
11^0 =fli^ i<o-0O

fo ̂ 9-. oI^/mo /

U 5 = 5 2 . - 0 7 -
Ur^ 0-Lincl6-00

%S- 1 0 0%s-- i^^ioo =(^-i5Z/.
6 o T- 8 ^

O iO i j L i ;

E x a m c h e c k l i s t :
(Check the boxes to certify the following:)
□My full name is written legibly on the front page
□My correct lab section has been indicated on the front page
□My full name is written legibly on the scantron sheet
nMy exam version (A, B, C, or D) is written on the scantron sheet

□Ihave shown work for all problems (where appropriate), paying attention to
oSignificant figures /decimal places
o U n i t s

nIhave used the conversion-factor method for al l conversions

□If Ihave torn off the back page (periodic table), Iwall not turn it in with my exam!

Thank you from the Chemistry Professors and Good Luck!
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