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1. In the reaction Ngmm ,:*@& OH (aq), which species are acids?
A) NjHa(aq) and NoHs' (aq) —ﬁ-) B
@HEOU) and N>Hs' (aq)
C) N2Hs'(ag) and OH (ag)
g D) only OH (aq)
E) only NQ_HSI"(H(_])

2. At a given temperature, K = 0.020 for the equilibrium: PClsig) = PClig) + Clag)
What is K for 2Clyg) + 2PClsg) = 2PCls(g)

-

A) 0.020 =
5 % L s s cwversed & ROP> )
—~ ©) 100 : _— . =~ 2
K D) 500 -‘m@""w?‘*“%& co R K
@2500
. ) @ O'S\D) = QAS00

(Noa) 5
3. What volume of 0.500 M strontium nitfate solution is needed to prepare 250.0 mL
of a solution that is 0.200 M in nitrate?

A) 25.0mL - R -
(B)50.0 mL O-‘QOD'“%“ x O. = 0.0 S00m&\en NO3
C) 73.0mL _ ‘
g_ D) 100. mL 0.0S00 MU PO, ~ I SANDLY, = 0.0350 mlu- SF(ND}\
E) 125 mL e - 2
. £
0. 620 mhu- 'é/r!:mf)g\ X Ik S 0,0500k 61— 50.0)&
4. How many hydrogen atoms are present in 6.0 g 0 g of wa of watcr”o D r\r\w o ).L 7
A) 2.0x10%

(B) #.0x10” (oOﬁ U;,@()CM v QM (ooam *H abwns
% C) 7.2x10% l&b’&g){o \,VMD l M

D) 1.1x10*
E) 0.66 = 4.0 xi10?> H ates

/

5. Which of the following indicates the most

X) [OH]=05M = g0k = 0.3 " ph- o0 O ,&xakfﬁﬂ LoD plt
B) pH=12 aecdic ’H;r Basie ! ’
@[H]—03M—-1§>H 5 [ loweat X

B pOH=59 — gu. Tt pO& 8.1 (basic) x

E) [H']=1.0x10*M

Ls, pH = -tcﬁwﬂ - 4,59/



=

Initially there are 0.10 moles of N,O and 0.25 moles of N,Hy4 in a 10.0 L container. If there are

0.06 moles of N,O at equilibrium, how @any moles of N are pres:%atgq_lﬂli\biim?
A) 0.9

6. Consider the following: 2N>Og) + NaHag) = 3Nag) + 2H20(g)

B) 0.04 B AN, 0 + Npthy = 8N, + QK O 0.10 -3 = 0.0(
CID.06 L onomn  oaswWn 2 & 0.0k { <o
C D) 0.02 ¢ .arx -3 #8x  t3&Ax e
E) noneofthese = 5 00 — 2y D i M’z‘, = 3y
acscl [weak eh&%ﬂi . e oigsoexal = DRy
7. Write a balan nlé't}ei%#ic equat[ion for tﬁ%%ollown g reaction: - “350 Ol
(aq) + KOHaq) — KF@g) + H00) e /_//

A)k(uq) + K (aq) —> KF(aq)
B) an) + OH (@g) — H2OW)
C))K( aq) + KOH(aq) — K+( ag) + H>Ow)

D @HF(UQ) + OH (ag) — F (ag) + H00)
HF(uq} +/l(/( ag) + OH (ag) —)%uq) + F (ag) + HzO([) X

8. The formula for neodymium sulfate is Nd2(SOj4);. On the basis of this information,
the formula for the nitride of neodymium would be expected to be

A) Ndx(NOy); 3+ -
B) NdsN, N, (Sog)
C) Nd(NO3)s , 2 3
D) NdNO, AN
@NdN ™ baad o periodic kbl group s

9. For the reaction system: 2HIg) = Ha@ + L; K¢=0.020 at 720 K.

If the initial concentrations of HI, H, and I, are all ]:50><10'3 M at 720 K, @ = ( H))(. Iz )
which one of the following statements is correct?

AT \Z
A) The system is at equilibrium. X e (H"L ) .
B) The {Hg] and [L—lj; will decrease as the systent'is approaching equilibrium. QR = (l. ‘?NO'?) )( ks §xzo"3)
@The [HI] will increase as the system is approaching equilibrium, (f S )7—
D) The [HI] and [I;]'will increase as the system is approaching equilibrium. X e

E) The [H] and [I,] will increase as the system is approaching equilibrium. Q =1 5 K

S to Pmawet;
add B35 = 4B .SIC ° ¢ e
10. At@ld 1.00 atm pressure, it is found that 2.24 L of gas weighs 3.11 g. Kun moves
Its relative molecular mass is
—_— N s Puv= nRT
@A) 24.0¢. = ‘
B) 3.1e " = PV ooadn x 22K
C) 37.1¢g. B QT ' l
P( D) 28.5 g. M =8, IEY O'Dm‘%\l a%,.g/K
E) 31.1¢g O, A 1SwAle N= 0095 4w '
— S 9
- 33985

= 34.0g(mt



11. In the reaction 2A + B — 3C+D, 3.0 moles of A and 2.0 moles of B react

to form 4.0 moles of C. What is the percent yield for this reaction?
A) 50% )
B) 67% B.O(YM)( ?)MADJA C - 9__ eﬂ_q—.grv\«f\—wa

C) 75% SISt 2 @
9 DY89% 2.0miusr® x 3wk & (.0miken C
E) 100% IW% e
7054&8 @ehual o, = A&DN@‘{ %857,

\L&w cot )
12. What is the perEngcn in dmm%r\an/tc (NH4)3PO4? = 84 ~/0
A) 11.6% g
B) 16.0% M =140+ 1RU.OD + 30.2F + 4CIL.o0) = [49.2
C28.2% Mhd, Poy {1+0) ' 7.,
D) 31.9% "
E) 34.3% fon = SO iy = 28.19 1, = 282Y,
.12 <
i1
13. The pH of'a 0.0025 M aqueous solution of calcium hydroxide is
22
Ay 11.70 o )
) 11.40 OQ(BH)L S %+ Qo) ot = ~loq (o)
C) 12.00 — =8,
i E) 2.30 g =o.fc3>_3.:§“ 40,0025 + a_x_o_&_gs'“ ‘?H= 14,60 -2.30
{3 /0/ e ,
0,008 0, bosOM = 110
B s
14. Four identical\l.0 L flasks'\contain the gases He, Cl,, CH4 and NH; each and
il at@ pressure. Which gas sample has the greatest number of molecules?
A) He

C) CH,
D) NH;

7
e
@All gases have the same.

15. Acid rain_is produced by the following sequence of reactlons
i 4FeSyo)+ 110xe) — 2Fe;0509) @
2S0,@p+ Oag) —> (2SO
SOs. + H O — H>SO4(1)
How many moles of H,SO4 will be produced from 5.00 moles of FeS(s)?
A))10.0 moles in | Cuntr % Exn #3

: 5. 00 N&Q/E(S Vi -
B) 20.0 moles a - X /@‘/*_’“:Q;__”'_g;s ¥ Unwus, WSy
C) 5.00 moles % o P

; >
D) 12.2 moles g gML (m,%
E) 6.11 moles = 100w Hyloy




16. A student is given a sample in the lab which contains one of the ions listed below.
After adding AgNOs(aq) to part of the unknown sample, the student got a greyish precipitate.
After adding Mg(NOs)s(ag) to another part of the unknown sample, the student got a black precipitate.
Based on these observations, the only possible ion to be in the sample is:

A)Cl A - Aalls, Cp— 4 Mﬁ“" — No e
-~ B) CHiCOO 1 Aqt 5 NRyn Cl 000 +M3’L+ = No Len
/9 Q)CI0 4 A¢ -5 R

.@2 C Chvg~ r Mj‘?—*" - No n
E)SO42 _:/}34 %ﬁj Qi 1—/\,\532.4— = @

17. A} 0°C, |the ion-product constant of water, K, 1s 1.2x10° '>. What is the pH of pure water at 0°C?

A) 7.00 .
B) 6.88 o2l 0= W0, Ot ag; Ko = Lot JTok7)
C) 7.56 i TAp——
= D) 149 -
@7.46 ?H‘” ,(_03Ce+50+j W= & Kw‘
Lo pit = Fdl h fo 407\ =S¥ = 3stoxo g

18. For the reaction, PCls(g) (+ heat )= PC]3(g) + Cly(g), whlch of the followmg is FALSE’
A) Adding PCl; to the container shifts the equilibrium to form more PCls. \/ |
B) Increase the temperature shifts the equilibrium to form more PCl;. v IR
. C) Decreasing the volume of the container shifts the equilibrium to form more PCls. .~ A% R fé:ﬁt.dol:
/9 @{emoving PCl; from the container shifts the equilibrium to form more PCly. Y0 | ¢— R Jopale m:_;:v
E) Changing the internal pressure has no effect on the system. v

-
©. 00O ML 0,007 SO mMllen
19. Consider the reaction between 50.0 mL of 0.200 M sodium hydroxide and 75.0 mL of 0.100 M HCI.
Which of the following statements is correct? Naok + Mo — U530+ Na g
A) NaOH is the limiting reagent. X O, Oro(.’)t'rw 0.06F SRR) — &
@Aﬁer the reaction, [Na'] is greater than [OH ]. v & - - 00035 oIS 4—3_-__@_}_5’
) After the reaction, [Na'] = [C] ]. X E  0.002Smi> b. a7 S wedlas
D) After the reaction, [Na'] = 0.200 I\géaecause Na' is a spectator ion.
E) None-ofthese are correct.

Nat = 0.0100 mdtan
Vw*ﬁ‘ﬁ“ﬂ e~ = 0.00%S miles

Q4~ = Q.002ymile, ©
20. What volume of 0.350 M H;3PO; is required to react completely with 0.156 moles KOH?

@49 mL

H ?OL -+ KOH — 4{‘ PO
B) 446 mL 3 (@%‘ = e 21‘_}3”7
C) 748 mL ) A
75( D) 1340 mL O, 3P O ISbrmles
E) 2240 mL
0. 150 Y IM‘{ ¥ l_j:_’ = 01486 L o /9[8'(;”,4[

Bri O 0. 35D mlesisPl o ([ Hmi)



