40
Unit 2 MC Practice

f\) 1. What total gas volume (in liters) at 520°C and 880 torr would result from the decomposition of 33 g of potassium

% bicarbonate according to the equation:
A ol dag
2 KHCO4(5) - chog(s) C/Ozzg) + H,0(g)
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2. When the equation above is balahced and all coefficients are reduced to their lowest whole-number terms, the

coefficient for O, (g} is

a. 7 12 c. 14 d. 28

‘3. Consider the contents of the beaker shown below: what state/type of matter is being represented?

po
° w
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a. element/ gas ¢. heterogeneous mixture/ liquid

b. compound/ solid homogeneous mixture /gas

4. Whatvolume of 0.150 molar HCl is required to neutralize 25.0 milliliters of 0.120 molar Ba(OH);?

a. 20.0mL b. 30.0mL @ 40.0 mL d. 60.0mL
WL+ %M(OH}Q - Ratly + Hs0
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5. Below are 1.0 L containers for the initial and equilibrium condition for the reaction A;(g} + D2{g) = 2 AD(g).

Container Before {'mmﬁinﬁr- After Resaction
Reaction Started Achieves Eguilibrium

Calculate the magnitude of the equilibrium constant for the reaction.

a. 0.25 b. 1.0 " @ 4.0 d. 80
CADY \ g& 16
AP (5d@)
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6. What is the complete ionic equation for the acid-base reaction that occurs when two aqueous solutions of
robromic acid and calcium hydroxide are mixed?

*(aq) + OH™(aq) ~ 1,00 —> A\WhyS ne! 1D¥"ui ¢ B actd L"Mﬁ
2H*(aq) + 2 OH (ag) ~ 2 H,0(D)
2 HBr(aq) + Ca(OH),(aq) - CaBr,(ag) + 2 H,0(D)
2H*(aq) + 2Br(aq) + Ca**(aq) + 2 OH (aq) > Ca®*(aq) + 2Br~(aq) + 2 H,0()

AHBE + hlot), S (B,

0 oo

o

7. Calculate the weight of KCIO3 that would be required to produce 29.5 L of oxygen at 127°C andﬁm:\ﬁt%-
+354 48 =112
2 KCl0;(sY = 2 KCI(s) + 3 0:(g)

a. 7.82¢g b. 14.6¢g c. 244g 735¢g LfD

V= pRT Rl kcis ”,__@KC‘O
(Vatm) (R0 n\\}n 0.0%10‘@5“‘“"“)- mm\ 5 %}m ol
(%OL) = m(O-D(qOD) = ~l0 Oy
N = 30 =~ O ol O,

o
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8. The equation for the reaction is:

2S5(g) +30,(s) = 250:(g)

)

Consider a mixture of sulfur atoms and dioxygen molecules in 3 closed container below:

A8 4 20, > 280,

o ®T el; v o o
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Which of the following images best represents what'will be in the container after the reaction goes to completion?
b ¥ w 8w g

7N
H ‘/,

9. If 0.40 mol of Ha and 0.15 mol of Q2 were to react as completely as possible to produce H, 0, what mass of reactant
would remain? '

0.20gof Ha b. 0.40 g of H: c. 32gof0; d. 4.0gof0Q;
. i ’
a \‘\'L + @ —3 \"]‘1 o
R 00w O mol '

Lo 2a [ )
C —0.29 —0.A b O.fomot K, _%__f'~‘ 020 4 i
o | ol S

A O N0 V“O)Hz_

10. All chemical equilibriums must have;

3. Keg=1 ‘ @ rate forward = rate reverse

b. [reactants] = {products] d. mass of reactants = mass of products

s
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onsader the following reversible reaction. in g 2.00 liter container, the following amounts are found in equilibrium
at 400°C: 0.0420 moles Nz, 0.516 moles Hz and 0.0357 moles NH3 Evaluate K.

YNNG NEOY() Nyeg) +3 H;cj) 2 N%@
~a. 0.202 1.99 c. 494 d. 16.0
LN,IJ_,_O,O%UB - 0.0\"{ i fN %3]?_ (D 0[\0‘)1
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12, The diagram above represents Ha{g} and N;{g} in a closed container. Which of the following diagrams would-
represent the results if the reaction shown below were to proceed as far as possible? :

No(g) +3Hy(s)— 2 NHS(Q)
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13. What is the net ionic equation for the acid-base reaction that occurs when nltnc acid is added tgf_qy_gl_copper {1
hydroxide? _—

a. H(ag) + OH™ (ag) - H,0(D)

. 2 H*(aq) + Cu(0H),(s) = Cu?*(agq) -+ 2 H,0(])

¢ 2H%(aq) + 2 NO; (aq) + Cu?*(aq) + 2 OH (ag) — Cu(NO3).{aq) + 2 H,0(0)

d. 2H*(aq)+ 2 NO;™ (aq) + Cu?*(ag) + 2 OH (ag) — Cu?*(ag) + 2 NO; (ag) + 2 H,0(D)
24 w@—v (Moﬁ)z 2,000 ¢ Ouawﬁ )

AR+ mcwhcs)-s t,006) € Cu®’
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14. When 2.00 g of H reacts with 32.0 g of O, in an explosicn, the final gas mixture wilt contain:

a. Hz, H20,and O; b. HzandH:0 only @ 0z and H:0 only d. HzOonly

()
2H, + 0, — 29,0

/

| vl | | ymok O
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15. The diagram above represents a mixture of NOz(g) and N20a(g) in a 1.0 L container at a given temperature. The two
gases are in equilibrium according to the equation
_,-’—-—q~——~£__

2NO,(g) = N,04(g)

Which of the following must be true about the value of the equilibrium constant, K, for the reaction at this
. ) temperature?

a K=0 - @ O<K<1 c. K=1 d K»>1

CN’L O\-fj - ( ’})3 ) _,..%—ﬂ
C NOA (LY~

16. The spectator ions in the following reaction is/are:

xyézxcog(aq) + Ba{(NQé)z(aq) BaCO, (s)+ 2 ﬂ{prg(aq)
a. Ba’ and CO3%" b. €CO3? only @ Na*and NO3~ d. Na'only

17. When the system A+ B2 C+D is at equilibrium,

/ the forward reaction has stopped ‘ /r./ both the forward and reverse reactions have stopped
/0. the reverse reaction has stopped ' neither the forward nor reverse reactions have stopped
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18. Balance the following equation with the smallest whole number coefficients possible. Select the number that is the

sum of the coefficients in the balanced equation.

A KClo; » & X1+ 3 0, (3

a. 3 -h. 5 c. 6 7

wield.

| i |
19. The reaction of 7.8 g benzene, CsHe¢, with excess HNO; resulted in o.go g of H.®. What is the percent yield? {Molar
masses (g mol™%): CsHs = 78; HNO3 = 63; CsHsNO7 = 123; H;0 = 18.)

CeHe + HNO3 — CgHsNO, + H,0
a. 90.% '50.% c. 12% _ d  2.0% .
A gyl ol et olth0 1‘{;@}4;}9 _enig)= 19ghd
By Lol Gt w0 0. o
%«6'16[&(: g X100 = v

2805(s)= 250 0
/3(45”) 2502(g) +02(g)

20. The equilibrium constant expression, K., for the system described by the above equation is: )

[SO5]* p 2 [S02]%[0,] . 1
* [50,12105] [SOZ] O e Ty * T50,1210;]

21. At 445°C, K. for the following reaction is 0.020. &
su.by .
2 HI{g) = H,(g) +1,(g)

A mixture of Ha, 2, and Hl in a vessel at 445°C has the following concentrations: [Hi] = 2.0 M, [H2] = 0.50 M and [I5] =
0.10 M. Which of the following statements concerning the reaction quotient, Qc, is TRUE for the above system?

Q¢ < K¢; more Hz and |2 will be produced ¢. Qc<Kg; more Hl will be produced
b. Q> K¢ more Hy and 1z will be produced d. Q.>Kg more Hlwill be produced

g Cladlld (050010  oos |
T TS ) S )

Q<K
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22. How many grams of nitric acid, HNOj3, can be prepared from the reaction of 138 g of NO; with 54.0 g H,0 according

to the equation below?

3NO, + H,0 — 2 HNO; + NO

a. 108 126 R c. 189 d. 279
160 N0 ML (T e -
\Dg\j &\Kq A W\.D[_\ Y 7( -~ Y mol ’J‘J‘)‘b k()?) A .
: Ol e

0 g mo| N0, MOy 224 12l
R
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~ ol N Ll Ll NO2 | MO| il
6\,.[ %{'l’[z O« f!,.,‘,'-’_-: = AmoL [ 5 ZI 10l | !
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23. For a specific reaction, which of the following statements can be made about K, the equilibrium constant?
/{ It always remains the same at different reaction conditions.
)a./ It increases if the concentration of one of the products is increased.

@ It changes with changes in the temperature.

}/ It increases if the concentration of one of the reactants is increased.

- 24. When8.0g0ofN2H4 (32 ¢ mol™t) and 92 g of N204 (92 g mol™) are mixed together and react according to the
/ equation below, what is the maximum mass of H,0 that can be produced?

2 NyH,(g) + N;04(g) = 3 Nz(g) + 4 H,0(g)

9.0¢g _iaﬁ.)/_lﬁ_g R c. 36g d 72g
% N ) i\_%ﬂ ) "‘{\."\Q\! j" . a b o //---\l‘
O(S o T GATmMOl B L ST (T €9 g, |
3y == 0.3 ol ety x ML 5 Lo = 1] 4
= W «Z|.‘ 2 Al :'\;‘ r h’\‘{jl E\&LE?H{ —
[l Lol N2 04

q& 0)“%'{:‘;\; ¥ —

3 NaHCO3(aq) + CsHgO07(aq) = 3 CO,(g) + 3 H,0(s) + NazCgH507(aq)
25. Which of the following statements is true about the reaction shown above?

/ 22.4 L of COz(g) are produced for every liter of CsHsO7(aq) reacted.
1 mole of water is produced for every mole of carbon dioxide produced. \/

/e./ 6.02 x 10?® molecules of Na3CsHs07(aq) are produced for every mole of NaHCO3(aq) used.

wed
/d./ 54 g of watjer are produced for every mole of NaHCO3(aq)-preduced.

=Amel
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26, Which of the following applies to a chemical equilibrium? ' ' '

I, Forward and reverse reaction rates are equal. \/ ' —
1. Equilibrium can be achieved from either direction. v , { \

Il MW—%EES are constant.”’
' ' tice conentraction

a. lonly b. 1andllonly c. ]Iandlllonly' L1, and }l

27. Calculate the mass of hydrogen formed when 27 g of aluminum reacts with excess hydrochleric acid according to the
balanced equation below.

2 Al+ 6 HCl - 2 AlCl; + 3 H,

a. 15g b. 20¢g @3;0g ' d. 60g

AL [t/ l BW\BIH fﬁH
VA« ﬁm * B {i/mmH %W

2 MnO, + 4 KOH + 0, + Cl, = 2 KMnO, + 2 KCl + 2 H,0

28, For the reaction above, there is 100. g of each reactant available. Which reagent is the limiting reagent? {Molar
masses (g/mol): MnO; = 86.9; KOH = 56.1; Oz =32.0; Cl, = 70.9.)

d. MHOZ h. Oz h d. C]z - i

Vindy 0, 100 gCle
@Mz L,,__ QOflKOI\\ 3 (g l v’% 25%:3_ ‘""%%}11 ~ L\S:\,r

o v

29. How is the reaction quotient used to determine whether a system is at e'quilibrium?
a. At equilibrium, the reaction quotient is undefined.
b. The reaction is at equilibrium when Q < Ka.

¢. The reaction is at equilibrium when Q > Keg.

‘ The reaction is at equilibrium when Q = Keq.
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30, How many grams of H20 will be formed when 32.0 g H; is allowed to react with 16.0 g O, according to

- a W H+_ 0O %a_Hz
) @
a. 9.00g_ b. 16.0¢g ’18.0g d 320g
el H, ¢
3 g o 181
_____ . W\Q il H,0
02 8. - (oo S |

Wy T

31. Methane and hydrogén sulfide form when hydrogen reacts with carbon disulfide. Identify the excess reagent and

calculate how much remains after 36 L of H, reacts with 12 L of CS,. QSYUUIM CBVlHZLﬂ’L T ‘i[ P
4 Hy(g) + CS;(g) — CH,{g) + 2 H;5(g) oo wse Lo L

- "
i3 L b. 6L c. 9r d 12L
\ XSS

U th 4 FOFS ng 2, S

N VI 2
S L -3¢ -9

A O @

2 H,0(1) + 4 MnO, (aq) + 3 C10; " (aq) - 4 Mn0,(g) + 3 Cl0, (aq) + 4 OH (aq)

32. According to the balanced equation above, how many moles of Cl0,{(ag) are needed to react completely with 20.
mL of 0.20 M KMnQ4 solution?

0.0030 mol b. 0.0075 mol c. 0.013 mol d. 0.030 mol

[ CL0,”
. L
(070 (0:20W) = Dol Loy ¢ LB

(0004 (038 = 0.003 ot (10






