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Each problem in this section (multipie choice) is worth 2.5 points!
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^

Qi. What is the molarity of aNaNOs solution made by diluting 250.0 mL of a1.60 M
solution to afinal volume of 400.0 mL?

M(Vi -̂ 2yz-
(V| g: Kyi_ Jl-feOAA â o.OMi-

4 0 0 . 0 I M L -

A) 0.160M

B) 0.200M

IC) 1.00
D) 1.20 M

V

- ( - o o ^ A

What is the molarity of asolution that contains 1.50 mol HCl in 2.50 Lof solution?

OP,

Q2.

S v S o U

Mo|A) 0.600 M r 0 ^ 0 0 L
B) 1.20 M

C) 1.40 M

D) 1.67 M

What does NOT change when asolution is diluted by the addition of solvent?
A) volume of solvent

B) mass of solvent

Q3.

M,V, =M - ■■
■ \ r

M C lS52.IC) number of moles of solute

-Aiol iolwt.D) molarity of the solution

Which of the following compounds is insoluble in water?
A ) K I

[BTPbL _]
C) NasCOs

D) NH4OH

Q4.

a r < C O
f

0L2--V ( \ y \15̂d̂ VVVpOv̂ AiD



The volume of agas is doubled while the temperature is held constant. The pressure of
the gas

Q5-

C

r F ^ V,
A) remains unchanged

r5yî educed by one-half
C) is doubled

D) depends on the type of gas in the container
^\J2, -

Amixture of gases contains 1.5 moles of oxygen, 3.0 moles of nitrogen, and 0.5 mole of
argon. If the total pressure is 700 mmHg, what is the partial pressure of the nitrogen
gas?

Q6.

V -Xa)^- T o rN i .

A) 70 mmHg

B) 210 mmHg

C) 350 mmHg

D) 420 mmHg ̂

= 7 o o ^ v . \ W c , - H - 2 - 0 .
S'-Oo' 3

n - r o r

Give the equation for the standard enthalpy of formation f o r C a C O s .Qy.

C r "V \ ^ C )' X > C ^A) Ca(s) +C(s, graphite) +3/2 OaCg) CaCOsCs)
- p T i r v N I O

'fi) f
i

B) 2Ca(s) +2C(s, graphite) +302(g)

C) Ca(s) +C(s, graphite) +30(g) —>
D) CaC03(s) ^Ca(s) +C(s, graphite) +30(g)

2CaC03(s)

CaC03(s)

Determine the oxidation number of sulfur in S2O32-.Q8.

C{><f iuvvlA) +2
0 % . =cWc*r£^B ) - 2

C) +3

D) +4
' — y

S ^ t - 2 - ' ) = - 2

2

a-

^ 2 - ^ — —

- A

0 = - 2 - A \ o j V - O O A

C-A_ 3 _ X . -



Astudent observed that when ammonium nitrate is dissolved in water, the temperature

of the water decreases. Which statement describes this process?

A) The process is exothermic and heat is absorbed.
B) The process is exothermic and heat is released.

C) The process is endothermic and heat is absorbed. )
D) The process is endothermic and heat is released.

Q9-

H^o
Ki

A H > 0
●€tS^ ^ K|.o 1O

Qio. What is the chemical formula of the salt produced in the neutralizationreaction of +

potassium hydroxide (KOH) with sulfuric acid (H2SO4)?
A) H2O

B)KS04

cyK^4 - t - H

XKon ^H2,-504
|C^ oh'+ S0^~ ■V O h i ^

t \Z -
D)KC1

Qii. When going from amolecular to afull-ionic equation, “MgCUCaq)” would be written as:
A) Mg(s) +CUCg)

B) Mg2+(aq) +CUCg)

C) Mg(s) +Cl2-(aq)

D) Mg2+(aq) +2Cl"(aq)

Qi2. Which combination of reactants will form agas?

A) NaOH(aq) +H2S04(aq)

IB) HNOsCaq) +NaaCOgCaq) ^
C) Mg(0H)2(aq) +LiHCOjCaq)

D) HCl(aq) +Ca(N03)2(aq)

4
H

Carb6̂ îc ĉ Ci'J

Q13. In achemical reaction, the oxidizing agent is the species that:
A) increases in oxidation number

B) is reduced by another reactant

C) causes another species to decrease in oxidation number

D) loses electrons to another substance

-I’s rh€lf
foit, 'h ')



Qi4- In atitration, the device used to deliver avariable volume of reactant is called a(n):

A) volumetric pipet
B) indicator

/C) buret
V

>1 pijxi* /lAjev̂ U
and pressure?

D) volumetric flask TrtJ''

Q15. Which of the following elements is not agas at room temperature

o(ViJ HA «ii> /...

fA)bromine ] - ● * < 7 ^ C ‘

B) hydrogen

C) krypton

D) fluorine
I5̂vU.(h*JoO 0" r ,

C0-^ -0^ .

'̂1.̂5)
Q16. Which gas law states that volume is proportion to number of moles?

1̂ ) Avogadro’s
B) Boyle’s
C) Charles’s

D) Gay Lussac’s

Q17. The temperature of 2.00 mol of an ideal gas which has apressure of 1.50 atm and a
volume of 18.4 Lis:

A) 2.01 K
T= pV _ y l g > - H : L .

/ \ ( 2 - 2 - 0 0

= I G S K

B)168 K
If. 0.O<&2Oi> ahw-LM o

C)192 K

D) 1.13 K

Q18. A15.0 gsample of an unknown metal with atemperature of 34.9 °C loses 129 Jof heat

and ends up at 21.1 °C. What is the specific heat capacity of the metal?
A) 3200 J/g-°C

B) 0.124 J/g'°C
C) 119 J/g-^C

D) 0.623 J/g*°C

. A tOf
(

^ Jc-_f£_ ^
^ v A t —3<+-̂ °c)

9-
— 5 —



COaCg) -i(|)H20(g); AH =-1560 kj/mol
how many moles of H20(g) will be produced when 1200 kj of heat is given off?

Q19. Given C2H6(g) +V2 02(g) ^ 2

1H,.0- | 2 . 0 0 j t 3B) 1.6

C) 0.77

D) 0.43

Q20. Which has aA//fO value of 0?
A) Ar(s)

B) Na(l)

C) C(s,diamond)

- ( i ^ o y C fL TV f^ 6 ‘ ■f / ^ o s r ’ z r

— 6



Each problem in this section (short answer) is worth 10 points! All work must be
shown to rece ive c red i t ! You mus t use the fac to r - l abe l me thod fo r a l l

conversions! Be sure to include units where applicable! All numeric answers

must be rounded to the correct number of significant figures!

Q21. During photosynthesis, plants use light energy to convert carbon dioxide and water to
sugar and oxygen gas as shown in the equation below:

0 ( i ) C6H,206(s) +602(g)>

Determine the enthalpy of reaction (A/frxn°) for the photosynthesis reaction given

the following:

^Hf°C02® =-393-5 kJ/mol

AHf°H20ro= -285.8 kJ/mol

^Hf°C6Hx206(s)= -1273.3 kJ/mol

\r' i. (aH.A') 4 , _
'Ik = + 1 8 ( ? Z . S «

«oO L ^

ow much heat in kJ is (released or̂ sorbed̂ ircle one) if 2.004 gofCpsî ^
6nJofUiO>vti'(; ^Ah

)C v C TO v ^ r j

1')^^ (COj) 4r 4>vAKf(rtip)

D
B .

r e a c i

/k<(A
t ' ^ 1 - 3 i ^ } ^ j

— 1 —



Q22. If 16.3 mL of a0.185 MMg(0H)2 solution is used to titrate 0.0250 Lof gastric juice

(HCl), what is the molarity of the HCl solution? Be sure to write abalanced chemical

equation.

t>

^ o \ f\Ao\

Âo\e>>l̂
C < r > \ c

L .

- 5

^C.V'ol y-iO rtol Hex
(p (?>vV\ L- 0 - 1I L

I L1 0 0 0

o 3 ^O.9.4-1 M- : ^ A a o

O-OdSOL-

— 8 —



Q23. Given the balanced chemical equation:

3Mg(s) +2H3P04(aq) ^Mg3(P04)2(s) +3HsCg)
(p)

(i) Calculate the oxidation numbers for the atoms Mg and Hon each side of the
(p\equation. ( t i )

‘oy ti- (j -fir

i - V

HjPOĉ.
I~p-Wl je c K c <3.

(ii) If 150.0 mL of 3.000 MH3PO4 reacts with an excess of Mg, how many moles of
hydrogen gas is formed?

C?ifo*?*5o IHI3. QQO>t4ol 3 fcHol
Z>Aio( HjP0t+

1 .ISC>,0^L
(C’tftJMA L I L

(iii) If 10.0 gof Mg and 250.0 mL of 3.000 MH3PO4 react, what volume of gas is
formed at apressure of 1.10 atm and atemperature of 35 °C? Be sure to clearly identify
the limiting reactant as part of your answer!

& ) "fkortih'cci^tMol - 0■M : I I H
5IV.0V

KtpoJ
*^ol Hj

YIC
' - ' A0.0^ Kj » H 0 L -

3 * O o o Lua . 5 0 . 0
\OOOt*/vL

l _
¥ g o s K^O.oQLoko-H-1\f. ^V=vA (2-r -■>p

p 1 ' \OcvK^

— 9 -



Clearly show all work for this problem, being sure to explain which equation(s)
is(are) being used!

Q24.

(i) A150 mL sample of gas is compressed from an initial pressure of 250 Pa to afinal
pressure of 1200 Pa. What will its new volume be?

p;V, =PA
= 5 1 . L

I U p o

(ii) What volume would 54.0 gof CH4(g) occupy at atemperature of -58 °C and a
pressure of 455 mmHg?

PViV 2 - -

a r , L
f j u ^ kvO.oei^

( i T

-

\

U,.OtJr̂ 0r\.66,.Og (TH .̂

T--6B - A ' S K

I M O

n

W \ .

? 6 0

(iii) Agas bubble has apressure of 125 mmHg at atemperature of 245 Kand avolume
of 35.0 mL. If the bubble is cooled down to 212 Kwhile simultaneously compressed to
25.0 mL, what will its final pressure be?

H

P,V, C C i ^

'7.

35-Oka
3*12_K: r [ 3 . ^u

H
\] L( i S - 05 4 6 K I M

2^

1 H 3s /.

— 1 0 —



Q25- Write out the balanced molecular, full-ionic, and net-ionic equation for the reaction
b e l o w :

O

Pb(N03Maq) +^NH4l(aq)M o l e c u l a r :

-V o;c«j) + - VF u l l - i o n i c :

Net-ionic: tn, o n
% + 2-1 (̂ <̂1) -?■

3Point Bonus Question

A 6 6 6 6 6 < 6 6 6 6 6 c ^ < S S ^ < 3 ' 3 ^ S S S S d 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

Write the chemical formula for three strong inorganic acids.

●■\ t̂ O-̂
H2-SO4. Cq̂ ')

~\C[ Uĉ
K
H r



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
nMy correct lab section has been indicated on the front page
□My full name is written legibly on the scantron sheet
nMy exam version (A or B) is wTitten on the scantron sheet

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

□Ihave used the conversion-factor method for al l conversions

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

Thank you from the Chemistry Professors and Good Luck!

— 1 2



U s e f u l i n f o r m a t i o n :

Partial List of Solubility Rules

Solubility Rules for Common Ionic Compounds
in Water at 25°C

T A B L E 4 . 2

Soluble Compounds Exceptions

Halides ol'Aê , HeC. and Pb"’W W *

Sulfates of Ag". Ca-". Sr". Ba

7 - i .

Halides (Cl .Br, 1")

Sulfates (SO4”)
1 4 -

,Hg^and

Insoluble Compounds Exceptions
Carbonates (COl’), phosphates

(PO]")> chromates (C1O4').
and sullides (S’~)

Hydroxides (OH")

Compounds containing alkali metal ions
and the ammonium ion

Compounds containing alkali metal ions
and the Ba‘' ion

A / a = 6 . 0 2 2 x m o | - i

1atm =101,325 Pa =760 mmHg =760 torn

R=0.08206 L-atm/mol-K

MiVi =M2V2

P l ^ l P z ^ 2 Yi =Yi
T i T 2

Pi El —P2E2
T i Tz

p V = n R T p M = d R T

q = m - c . AT

13
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