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General Chemistry, First-Term Practice Items

Study Question — Chapter 0 (Toolbox)

1A. A 15.75 g piece of iron is carefully placed into a graduated cylinder containing | density / g-mL™

10.0 mL of water. What is the final reading on the graduated cylinder and iron 7.87

how will a 15.75 g piece of copper raise the water in comparison? copper  8.92

(A) Final volume of 10.5 mL, and copper will raise the water less than iron.
(B) Final volume of 10.5 mL, and copper will raise the water more than iron.
(C) Final volume of 12.0 mL, and copper will raise the water less than iron.

(D) Final volume of 12.0 mL, and copper will raise the water more than iron.
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Practice Question — Chapter 0 (Toolbox)
1B. Which compound is named correctly?
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(B) FePOg;iron(ll) phosphate
(€) HaS(aq); hydrosulfuric acid
(D) CuSO4-5H,0; copper sulfate pentahydrate
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Work:

References below are to the ACS Exams General Chemistry Study Guide

For more practice, please see: Study Questions: SQ3-6 (p. 1-5)
Practice Questions: PQ5-12, PQ-13 (p. 6-7)
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Study Question — Chapter 0 (Toolbox)
2A. What is the classification of the diagram shown?

(A) apure compound X

7 Suesdoven
(B) a mixture of two elements™. wadeodes £ el
(C) a mixture of two compounds |
(D) a mixture of one compound and one element e S Sawn abd © Aninis o diodomic ofFom
- YS dﬂ.w\‘i‘
Work:
N
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Practice Question — Chapter 0 (Toolbox)
2B. What is the longest length?
(A) 107 km (B) 1m (C) 100 mm (D) 10’ nm

Work: Gt Al o ke ek & m:
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For more practice, please see: Study Questions: SQ1, 7 (p. 1-5)
Practice Questions: PQ1-2, 14-15 (p. 6-7)
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Study Question — Chapter 1 (Atomic Structure)
3A. How many protons, neutrons and electrons are in one atom of aluminum-27 (?’Al)?
protons neutrons electrons
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Work:

Practice Question — Chapter 1 (Atomic Structure)
3B. How many subatomic particles are in one ion of oxygen-18 (18@
protonS\/ neutrons electrons

(A) @ 8 6 ASS B lf

() @ (19 8 O X so ¥
@ (5 | @ O

o| (8) 18 8 T

Work: [6 ——% — (O V\)J\N'l\”‘3

A Hso 1D+
7»\' 2 - owall

For more practice, please see: Study Questions: SQ2-4, (p. 16-19)
Practice Questions: PQ4-13 (p. 20-22)
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Study Question — Chapter 1 (Atomic Structure)

4A. There are two stable isotopes of gallium (Z = 31), gallium-69 and | O =gallium-69
gallium-71. Which figure best represents a sample of gallium? @ = gallium-71
® =gallium-69.72
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Practice Question — Chapter 1 (Atomic Structure)
4B. Which set represents isotopes of the same element?

(A) HCland ci (B) j3Kand ;6% (€) ;Q'and;;(
Sov ?r\\ws Aq\eﬂf«‘c B e So
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Work: \lsb\_\‘) -
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For more practice, please see: Study Questions: SQ1, 5-6 (p. 16-19)

60‘: (‘OCI‘I{ZBD/VML ISENY mOWNL bq F}\‘\'\'\

+\

(D) sand s

ot X

Practice Questions: PQ1-3, 14-17 (p. 20-22)
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Study Question — Chapter 2 (Electronic Structure)

5A. For the orbital diagram of helium shown, what is a possible - '] c
of quantum numbers of the excited electron? %" 25
Sprd ?A\\Vl - ,11_5
(A) (1,0,0,%) (B) (1§(0, %) (€) (2,0,0,%) (D) (25%.0,%)
IO (< S e et = b
C.O\J\’) 2—
. Lo NN
5 me% ~ s\w\a Sodo® 53 54,

Practice Question — Chapter 2 (Electronic Structure)
5B. What is the ground state electron configuration for tin (Sn, Z = 50)?

(A) [Kr] 4s? 3d™ 4p? (B) [Kr] 552 4d™ 5p
(C) [Kr] 552 5d*° 5p? (D) [Kr] 552 5p?

Work:

[=) + 557 $d" s 2

For more practice, please see: Study Questions: SQ3-6 (p. 26-31)
Practice Questions: PQ7-13 (p. 32-34)
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Study Question — Chapter 2 (Electronic Structure)
6A. What is the orbital diagram for the highest energy sublevel of a ground state atom of arsenic (As)?

Work: 3. in 4? ol v ponel

RLNJS re\e - ol e o Spi VV\_\\’\ Nov (9\‘)\)&\4&’”?

Practice Question — Chapter 2 (Electronic Structure)
6B. Which element has the highest first ionization energy?

(A) As (B) Ge (€) sb (D) Sn
Work: Y\Cﬁl\/\ﬁ* = \/\9\53 O\I\SW) e” ’\UL\/V\“V\C
/56 RO met TN ond A %wm’l\n%

For more practice, please see: Study Questions: SQ7-11 (p. 26-31)
Practice Questions: PQ14-30 (p. 32-34)
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Study Question — Chapter 3 (Formula Calculations and the Mole)
7A. Which sample contains the greatest number of atoms?

(A) 1.0gH,0 (B) 1.0gH,0, (C) 2.0gH0 (D) 2.0gH,0,

Work: [_\\/a“mbz., & \TC\\/\dcof SO MW Othem qgf Sona
[\AVS NN H—,L'D 2 ‘37 = AN O\Jn.»p JP,..\,\ LD)

Practice Question — Chapter 3 (Formula Calculations and the Mole)

7B. What is the mass (in g) of 3.75x10%2 molecules of molar mass / g-mol™
methanol, CH;0H? CHsOH 32.05
(A) 0.0623 g (B) 0.501¢g (C) 2.00g (D) 16.1g
Work:

}.QgﬂDZLwo\nhb* @70“) \M\ P 52’052 - Z‘()@
[ b2 X sl L Lmal j

For more practice, please see: Study Questions: SQ1-5 (p. 37-42)
Practice Questions: PQ1-18 (p. 42-44)
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Study Question — Chapter 3 (Formula Calculations and the Mole)
8A. What is the empirical formula for a hydrocarbon containing 83.6% carbon and 16.4% hydrogen by

mass?
(A) CH, (B) CHas3 (C) CsHy (D) CsH
Work:
TP Cf IwalC LAE Wl
7 = :l X 3 o C 1
/ 12-01\7 C (-5 6 - s N

LAk

b Ll s
L.ooﬁﬁq(}\ = 2.53 X5

Practice Question — Chapter 3 (Formula Calculations and the Mole)
8B. Which compound has the greatest percent composition by mass of chlorine?
(A) KCIO; (B) KClO,4 (C) NacClo; (D) NaClO,

— -—

Worki | pec O¥O9@ZA = Mot mont s s

Ne & Uss vt dee Y- os (@)

For more practice, please see: Study Questions: SQ6-8 (p. 37-42)
Practice Questions: PQ19-30 (p. 42-44)
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Study Question — Chapter 4 (Stoichiometry)
9A. Nitrogen monoxide (NO) can react with oxygen
to produce nitrogen dioxide (NO3):
2NO(g) + O2(g) — 2NO2(g)
Given the reaction vessel shown, how many
moles of NO; can be made if each molecule
represents 1.0 mole?

(A) 2.0 mol NO; (B) 2.5 mol NO; (C) 4.0 mol NO, (D) 5.0 mol NO;

Work:
§m0h% W O o««-«& ZM\ D"L. 2 ‘~\ Wn(.&/ "\(’A,lf\b A SXW

Oyt \\W\\N) <o 4 o\ ‘gNO)_
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Practice Question — Chapter 4 (Stoichiometry)

9B. Iron(lll) oxide can react with carbon monoxide to produce liquid iron and molar mass / g-mol™
carbon dioxide: Fe,0s(s) + 3CO(g) — 2Fe(l) + 3CO4(g) co 28.01
What mass (in g) of carbon monoxide is needed to produce 275 g of iron? Fe 55.85
(A) 69.0g (B) 91.9g (C) 207¢g (D) 414g

Work:

213' F'Q | el Fe Sl 0 | 2€6l -
S TR T

For more practice, please see: Study Questions: SQ3-4 (p. 48-51)
Practice Questions: PQ7-18 (p. 52-55)
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Study Question — Chapter 4 (Stoichiometry)
10A. Copper will react with nitric acid (HNOs) to produce copper(ll) nitrate molar mass / g-mol™
(Cu(NOs),), nitrogen dioxide (NO,) and water: Cu 63.55
Cu(s) + 4HNOs(aq) — Cu(NOs)2(aq) + 2NO4(g) + 2H,0(l) NO, 46.01

Suppose NO; is produced at a percent yield of 85%. What mass (in g) of copper needs to be used
in an excess of HNOs; to experimentally produce 10.0 g of NO,?

(A) 5.9gCu (B) 8.1gcCu (C) 12gCu (D) 16gCu

Work: Ycs *\“"“1 V-L..QA- S we wed to P&\J wr oA el %

X0 oy S0 Y e ity Riv g,

'.r“"o\ NQ;' \wnhhz] sl Ca ILS-SS - %l’]_
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J l 4\5\3\“; 1 Z ol WO, ﬁwz\(& 3

Practice Question — Chapter 4 (Stoichiometry)

10B. Acetylene (C;H,) reacts with oxygen to produce carbon O , ’LO
dioxide and water: )
2C;H,(g) + 502(g) — 4CO,(g) + 2H,0(g) %g,
Given the diagram to the right, what is the limiting reactant O—ZH-Z p= 7,
and what does the reaction vessel look like when the o980
reaction is over (assuming 100% vyield)?
Limiting reactant = C;H, Limiting reactant = C;H; %O QZQ 2 Y S
I fW'\L7
YW\ en 4 C b?__
]
2 ]4_&/ O ;

o Udar O,

Work:

For more practice, please see: Study Questions: SQ5-7 (p. 48-51)
Practice Questions: PQ19-30 (p. 52-55)

10



CHEM € EXAMS A C S
> Exams

Study Question — Chapter 5 (Solutions and Aqueous Reactions)
11A. When iron(lll) chloride (FeCls) and sodium hydroxide (NaOH) are mixed, the precipitate iron(lll)
hydroxide (Fe(OH)s) forms. What are the spectator ions in this reaction?

(A) Fe**andcCl (B) Fe® and OH™ (C) Na*andCI” (D) Na*and OH-
Work:

}ic” + 2017 4axla’ 30 —> Fe (ot S)

e ———

Practice Question — Chapter 5 (Solutions and Aqueous Reactions)
11B. What is the oxidation number of nitrogen in Fe(NOy)s?
(A) +5 (B) +4 (C) +3 (D) -3

Work:

Fe. (N0, —= Fe'm + 29057

Ns U= 3
A S

O\;\S\N\\ = ——-}

For more practice, please see: Study Questions: SQ5-11 (p. 58-63)
Practice Questions: PQ14-30 (p. 64-67)
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Study Question — Chapter 5 (Solutions and Aqueous Reactions)

12A. What mass (in g) of calcium chloride (CaCl,) is needed to molar mass / g.mol™
make 125 mL of 0.100 M CI™? CaCly 110.98
(A) 0.113g (B) 0.694¢g (C) 1.39g (D) 2.77g
Work:

0100 Ml ps f el Glla o9 \p.b9y

—~

l)/ Zmb\ A~ l VV\%l

Practice Question — Chapter 5 (Solutions and Aqueous Reactions)
12B. What volume of water (in mL) must be added to a 1.25 M HNOs solution to make 250. mL of a
0.575 M solution?

(A) 70. mL (B) 115 mL (C) 135mL (D) 180. mL
Work:
- M\ .
'/‘/ll VI:MT/V’L Vl_ =+ = m ._-_\f‘:]\gmﬂ, o(\a{,\A \,Aw\,&.

) | =Y N

(Wover Vdumes 20 —IIS ml= !J\SSML]

For more practice, please see: Study Questions: SQ1-4 (p. 58-63)
Practice Questions: PQ1-10 (p. 64-67)
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Study Question — Chapter 5 (Solutions and Aqueous Reactions)

13A. Aluminum nitrate (Al(NOs)s) reacts with sodium sulfide (Na,S) to form a molar mass / g-mol™

precipitate: 2AI(NOs)s(aq) + 3NayS(aq) — AlLSs(s) + 6NaNOs(aq) AlLS; 150.17

When reacting 25.0 mL of the aluminum nitrate solution with an excess of sodium sulfide, 1.085 g
of the precipitate is recovered at a 91.8% yield. What was the molar concentration of the
aluminum nitrate solution?

(A) 0.157 M (B) 0.315M (C) 0.531 M (D) 0.630 M

WOFk:, . —H/\mNJ\\LG\ A= X- DIk = ID\K%) gb\\) X= IDKSA)‘?I& = [l513 Trbh\ui’ (l'\} WL 'Qld‘l\
Isl: | R, ﬂidﬁ

oo+ [152ALS, | [ iS5 | 2emel A0 = 0 b3n AHW,)
Z_’Q' wor e laede !@Hj'odlés Il AlSs | 0.0z50LSn ’

Practice Question — Chapter 5 (Solutions and Aqueous Reactions)

13B. During a titration, a strong acid (H2504) can react with a strong base (KOH) to produce water and a
salt: H,S04(aq) + 2KOH(aq) — 2H,0(l) + K2S04(aq)
If 38.45 mL of a 0.193 M solution of KOH is needed to neutralize 25.0 mL of H,SO4, what is the
molar concentration of the H,SO, solution?

(A) 0.125M (B) 0.148 M (C) 0.297 M (D) 0.594M

Work: [
182 el kot [0.03845 L | [ mol HyS2y | . ®
w?—c“{r [%::ZIKDZHL! [0.0250L O'ng/\@

For more practice, please see: Study Questions: SQ1-4 (p. 58-63)
Practice Questions: PQ11-13 (p. 64-67)
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Study Question — Chapter 6 (Heat and Enthalpy)

14A. A 35 °C piece of copper with a mass of 25 g is placed into 25 mL of specific heat / J-g*-°C?
water at 25 °C. Both the metal and water reach the same final Cu 0.385
temperature. Assuming no heat is lost to the surroundings, what is H,0 4.18
true?
(A) ATe,>0 (B) ATwater<O (C) |ATcu| > [ATwater| (D) |ATcu| < |ATwater|
Work:

XA\ \Qo) /\’\M‘f\»‘k N‘Cl"“( w;\\ tsel 0@, so Nten s ma,\'[\\rl. bT=T;: ) P /\/F 525<L3S s(;;hw 3{;’)‘7
3-35= -5 C “e
XB) KTy,0 is rPoS-JﬂWL, Pl=+50-25 = ~SC
b Hha duf‘/‘“““'k}/{/l,slﬁw&/\’\hn\{\ax'(\“'é o«\mgiS'h/kSM
Q/C.\/n\LMmwa aQ/Y\ALth7]+ et owa_ w19

O ST = Croist

03¢5~ 25y Nlex =4.18:25 Blao

Recne Cypois hign NTie nuds o e lower \/

Practice Question — Chapter 6 (Heat and Enthalpy)

14B. What is the standard molar enthalpy of combustion of benzene AH /[ kJ-mol™
(CeHe(1))? CeHe(1) 49.2
2CsHe(1) + 150,(g) — 12C0,(g) + 6H,0(1) COy(g)  —393.5
H,0(l) —285.8

(A) —6535.2 kl-mol™ (B) —-3267.6 ki-mol™*  (C) —728.5 kJ-mol™ (D) —630.1 kJ-mol™

Work: Arw=7 2 [M(;"VN&#EE&Q{MJ

’—[nf“"] =3935 + Lol ,'265’]— [:'Zrm\ AL+ 15~{- O lpw~ Ml = - S35 K = Béﬂam
2wl CHe e

/
‘g@cm% ks w ‘;:u‘/rm)\ o Sabshas

For more practice, please see: Study Questions: SQ2-5, 9 (p. 69-75)
Practice Questions: PQ3-12, 23-30 (p. 75-79)
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Study Question — Chapter 6 (Heat and Enthalpy)
15A. The enthalpy of formation of CO(g) is —110.5 kJ-mol™. Which energy diagram shows this with the

correct reactants and products?
\ A
>
o
©
(B) g CO(g)
C(s) + 7,0,(g) w
C(s) + %,0,(g) >
Reaction progress Reaction progress
\ A
>
2
©
(D) % COZ(g)
CO(g) + /;0,(g) w
> CO(g) +/,0,(g)
Reaction progress Reaction progress
Work:
of Mo C show on exoflaceic prowss, (13 Al wm\} TN&»-L
Practice Question — Chapter 6 (Heat and Enthalpy)
15B. What is the standard enthalpy of vaporization of water 2H,(g) + O2(g) > 2H,0(g) AH?
given the two thermochemical equations provided? 2H,(g) + 0a(g) = 2H,0(1) AH®
2

o o o o 1 0 o] 1 0 0
(A) AH? - AHS (B) AHS —AH: (€) E(AH1 —AH}) (D) E(AHZ—AHl)

Work: S\P\LM &e,,lw-hm Qvav"l/\:

Zpﬂz—l'o’_——? 2"{103 = AAI

4 1HO ©—> Zlﬁ-vo,_ =
20— 2402y um I, fpperrme. ot oty b Do Ll 2

For more practice, please see: Study Questions: SQ6-8 (p. 69-75)
Practice Questions: PQ13-22 (p. 75-79)
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Study Question — Chapter 7 (Structure and Bonding)

16A. Which molecule or ion has a non-zero formal charge on nitrogen?
o S¢ - HoK

(A | :o o: ® 1 LN

@) 0]
:0:
| . o
© - : 0) H——N—T—-

Work:

Practice Question — Chapter 7 (Structure and Bonding)
16B. Which compound has the highest lattice energy?

(A) CaO (B) Kcl (C) MgO

Work: M. (g = bisges I fron =0 M o rﬂ31+

Smaley ac\w-\/.wxx = Clowl = k\ﬁ\,./ |etne M‘W" V‘\JO

For more practice, please see: Study Questions: SQ1-5 (p. 82-91)
Practice Questions: PQ1-12, 15-16 (p. 91-95)

16
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Study Question — Chapter 7 (Structure and Bonding)
17A. What are the two marked bond angles in the structure shown? ‘0

(A) a=120°and b=120° a (x” b
(B) a=109.5°and b = 120° /C\/N\‘/H
(C) a=120°and b =109.5° |

H

(D) a=109.5°and b =109.5°

Work: 0

f”% 3 C‘Mrbn owls =~ |20°
RENVAS SN 3u0/3 s 129

‘0) N T 4 C\\Tdm&s ,3 loord, | ot pac = Jelrdndal orolols?
|

Practice Question — Chapter 7 (Structure and Bonding)
17B. What is the shape of SOCI,?

(A) t-shaped (B) tetrahedral
(C) trigonal planar (D) trigonal pyramidal
++2xF = 2be
Work: \]2 IO". ) ~(:>b°'*5‘3 ISe (0“3_( st soish)
[ . i\sbkfbl\\_l. = 4 ('J\v\wx. dm}‘i = %&'\r A\/\LM
S.
/ — G W\O\w\,\v\f ]ovu.\:-\\‘(' % d,\,ﬁ,u\L-)vgY VW'JY (Q’\)Ng spo &a 3 S.M ?\(am}

: C\. ’ "N\?wo ram(m

s

\
L.
O Cl
For more practice, please see: Study Questions: SQ8-9 (p. 82-91)

Practice Questions: PQ17-20 (p. 91-95)
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Study Question — Chapter 7 (Structure and Bonding)
18A. What is the order of least to most sigma bonds for the molecules in the table?

H H H
\ - / ) S\jm - \C_C_ /H
c——=cC H C—=C H / YT Y T~q
l. Il. .
(A) L<IL<II. (B) L.=1l.<1l. (C) I.<L =1 (D) H.<IL. <Ml

Work:

/\\Mig\’ "OU\A © &\h&“\$ Sljw‘o\

Practice Question — Chapter 7 (Structure and Bonding)
18B. What is the hybridization on any carbon atom and the oxygen H
atom in phenol (shown)? |
C

(A) C=spand O=sp? H
(B) C=spandO=sp? C
(C) C=sp?and O =sp? |
(D) C=sp?and O =sp3 L/

C
C OW\AK 'Qf 0¥ RVNRS b&; (r\yu\)'wg o \M\s WS lL
c' S-/’T——l—?: ST’L Gl‘sd"?'\?"’r: SFK
2

Work: \

For more practice, please see: Study Questions: SQ11-12 (p. 82-91)
Practice Questions: PQ24-28 (p. 91-95)
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Study Question — Chapter 8 (States of Matter)

19A. What is the density of argon at 125°C and 2.0 atm of

> Exams

ACS

molar mass / g-mol™

pressure? Ar 39.95
(A) 0.61gL? (B) 1.8gL? (C) 25gL? (D) 7.8gL?
. -
Work: P\I: NCAY D— N
e- Jedw \§-7 W=7 -J\A\ we|
s = N T R = QRO sagl
Whaler moss
= v _ |- DM— = b33 L
£ Z
O= 2145 |, 41
Tossl 24
Practice Question — Chapter 8 (States of Matter)
19B. For the gases plotted in the figure, a
what is known? 2
(A) Gas b is hotter than gas a. £ J N b
© \
(B) Gas cis lighter than gas d. fo_L ” {
(©) If all of the gases are the same gas, 3| [! \\
gas d is the coldest. E|| }
(D) If all of the gases are at the same ; \ <
temperature, gas a is the heaviest. rg /“ - =~ 4
o \ ~N
7/ \ N
e \ - ~ _
500 1000 1500 2000 2500
Molecular speed (m/s)
Work:

\WBM Aos3 = Slower gﬁ“‘qs

For more practice, please see:

Lk & peds SFMD}% ok i Lewp 0.

Study Questions: SQ1-6 (p. 98-104)

Practice Questions: PQ1-17 (p. 104-108)

19
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Study Question — Chapter 8 (States of Matter)
20A. In pure formic acid, HCOOH, which letter(s) denote(s) hydrogen bonding?

:0:
30
. || I
” c H H/ \O/
! y H/ \O/ o b 0
i " K 2
H ..O.. b "*,\ 'l || ] d
"0 ;c G H
” H \..o../
C H
e \.p,/
(A) aonly (B) conly (C) aandd (D) bandc
Work: A .
H — [s\/\k Ksa\\r o A& V\Llj}\ lons. To\'\r ona WD

Practice Question — Chapter 8 (States of Matter)
20B. Between NF3 and NCls, which substance has the highest boiling point and why?

(A) NCls, because it is polar and NF; isn’t.
(B) NFs, because it is polar and NCl; isn’t.
(C) NClIs, because it has more electrons than NFs.

(D) NFs, because it can participate in hydrogen bonding and NCls can’t.

Work: NC‘S ) Cl hswv»k@\n}vw\! w} S IDISZM \/\L‘L_ Olwx'\' CQMJ(\(\\B o\‘,r NG
\/\r\'\“\ Gl’“\"‘* (Z[L

For more practice, please see: Study Questions: SQ7-9 (p. 98-104)
Practice Questions: PQ18-25 (p. 104-108)

Good luck on your final exam! _—
Study Materials available from ACS Exams —
*  General chemistry study guide
*  First-term general chemistry tutorial exam iy

*  First-term general chemistry practice exam
* Bundle of the guide and exams
Scan the code for more information on products and ordering.
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