Recitation Worksheet 3: Exam 1 Review
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Instructions:

N =

This recitation worksheet is for the exam 1 review.

You do not need to submit it to Gradescope.

The answer key has been posted with this worksheet to eLC.

The recitation in the exam week (February 6-9) is still mandatory. The attendance will be recorded.

Chapter 10 — Liquids and Solids

Cl\ddwam; et v byrdad o v, 0,F

1. Select all the compounds which would be expected to form hx\dro&en bonds in their pure
liquid state: (Answer with letters, and no commas or spaces)
® - @n-c-c-C-H
A. CHsOCH; H—¢ 2 0 —8 bW ow H»bmd
COF B. CsHo Cs“ﬁ H 7 LOF<¢
|,|
C. HF
D. CH3CO:H “ . @ _ N
E. CO2 @ - O Lale __C - C C/
F. (C2Hs).CCIOH - C Cunw ’“”"‘" )
2. Which statements about intermolecular forces are true? (Select all that apply.) —bord H G H
A. Hydrogen bonding occurs between any molecule that has H( H cruet, W
60 B. The strength of London dispersion forces depends on the size Me polarlzabmty of
an atom or moleculey/’
C. Dipole-induced dipole interaction occurs between polar and nonpolar moleculesL””
D. London dispersion forces only occur in nonpolar molecules X 0(Cur; v all anple ades
E. lonic and covalent interactions are also considered as intermolecular interactions X

&% &g b avole avat farezo

3. Boiling points of four different liquids are given below. The possible liquids are Ce¢Hs, CeHsBr, CeHsOH, and
CeHsCl. Assign the given compound letter to the corresponding liquid according to their boiling points.

m@o ® »

Liquid Boiling Point (°C) P
W 80 liowsk biicg ) nRalsct
X 132
Y 156 oo TMF
Z 182 (hghed u’“"ﬂ (’0"‘2";( “"3'9. z
W= CeHsOH, X= CeH5Br, Y= C6H5C|, Z= CeHe w \ - \ =
W= CeHsCl, X= CeHsBr, Y= CsHsOH, Z= CeHe < Z y
. W= CeHsOH, X= CeHsCl, Y= CeHs, Z= CeHsBr ol ceheP
W= CeHs, X= CeHeCl, Y= CoHsBr, Z= CoHsOH ~ C6H6  CorrgBT 56;50\ H-bord
W= CeHg, X= CeHsBr, Y= CeHsCl, Z=CeHsOH  (pfs ~ O-D S
w&alo‘é’ Y cwo B} LMF
qu \:;tﬂlt/wm e
ditferns - LOB gl 2
ge Lpriti ot o sCl
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4. Which is the correct order of boiling points for BaClz, Hz2, CO2, HF, Ne, SO,? + _prepall = [nic wm’“‘d

C

A.
B.

D.
E.

Cyp =
HF > BaCl,> SO,> CO,> Ne > Ha 0 , _polac) LOFs
HF > BaCl,> CO,>S0,>Ne >H,  (4)i— H = diato~e (VNP p)

(C) BaCl> HF > S0,> CO,> Ne > H, L 2 = dinsar (ee0poar) LOF
»o=c=0

H2 > Ne > CO,> SO, > HF > BaCl, j \;Ha”“
BaCl,> HF > CO,> S0O>> Ne > H, @H’ Fiz

d
Ne = LOF Y. 7,

5. Which statement(s) is/are false about viscosity and surface tensicii? Select all that apply.

60

6. Rank the compounds in order of increasing viscosity.

COow>

m

BECp<e< XA

moO O >

Both viscosity and surface tension decrease with increasing temperature V
As intermolecular forces increase, viscosity increases but surface tension decreases X
Viscosity depends on molecular size and shape v’
Ethylene glycol (HOCH>CH20OH) has lower surface tension and viscosity compared to
water X
All the above statements are false &
w'ocon‘l'a v adald m“’“‘ L viN eV
Ye howr

dhovrgee e MBS
HOCH,CH.OH LD, 0-0, #-brrd
CH;OCHs LOF, 0-0
CHsCH,0CH:CH, LD, 0-©
CH3CH,OH % -b
CoHe LOF m‘a‘

7. CClsis a

o polay oIar)moIecuIewhichhas rdew diyes: b

(London dispersion forces/ dipole-dipoie interactions) as intermolecular interactions.

CHCls is L@D‘W’

(nonpolagfpolaymolecule which has | 2igple~ &pde inbradr ond

(London dispersion forces/dipole-dipole interactiorn? both London dispersion and dibole-di@.

The boiling point of CCly is k"ﬂm ower) than the boiling point of CHCI3; because the

hi
Londgn dispersion forces are S{"m\ae( eaker) in CCls due to the glox
@ lower) molar mass of a CCls than CHCls.

8. Which of these describes the changes in forces of attraction that occur as H.O changes phase from a
liquid to a vapor?

6

m o o@>

vt bado
H—O bonds break as H—H and O—O bonds form t» prex derge US> ares EOLE
Hydrogen bonds between H,O molecules are broken _~
Covalent bonds between H,O molecules are broken x
lonic bonds between H* ions and OH- ions are broken X
Covalent bonds between H* ions and H,O molecules become more effective ¥
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9. Under what conditions does capillary action occur? F,,.cpo C:D‘\F) l,e.b-!:‘v Jﬂ;]om emmfp‘lb:)

A. When the cohesive forces are greater than the adhesive forces I{ Mwo"’f/ frros 7
C B. When the cohesive and adhesive forces are equal vohraging/ {9
When the cohesive forces are weaker than the adhesive forces W'“ a‘,ouw
D. All of the answers are correct g
E. None of the answers are correctm o vt W'ﬂ’wcmmﬂm Fe
10. Which statement(s) below are correct regarding CBrs and CCl4? (Select all that apply.) C\ .
. . c&)_, VCCly LoFs |, '
A. CBry is more volatile than CCls ¥ e \ ,
Bo B. CBrs has a higher boiling point than CCls X C—cl
C. CBrs has weaker intermolecular forces than CCls X - W C ~6c: "’\ A )
D. CBrsis has alower vapor pressure than CClyw” -bf ‘ 2{ e G : QI :
E. Al the above statements are correct e 153329l
Jaryer avdecule - m(? 6} LOFs €— sy arow = 3316 Glmss1
11. Select the palr of compounds in WhICh the substance with the higher vapor pressure at a given
temperature is listed first VP= Vaget Pmdm H J waariM F =
b A. CsHisand CsHqz (
SiH4 and GeHs ' - -
. H20 and H.S (H-S bonds are non-polar) K g, H o G:(, H
D. CH3CH.OH and HsCOCHs H & H
Ge? & 0 aryU Si2e 4 wealar (DF 10 SiHy = TV H H

12. The heat of vaporization of hexane is 30.8 kJ/mol. The boiling point of hexane at a pressure of 1.00
atm is 68.9 °C. What is the boiling point in Kbe at a pressure of 0 50 atm? Keep 2 significant figures.

In (P2 AW Al - 80.8 K[l
BZDK- (, 7 ’ﬁ ' T2 ﬁ- 2?2’2:218-\53349’“:
(0 3'03’(’0 ) (L S P:),- 0- 60 AV
LnO‘SO- W°°—) roo ‘W 342 | T ﬁs?
- RS
2 3«% ngwq e 30)-16199FK

- 15 =
%'5v11032662X|OL 27 320 k

2
13. What is the heat of vaporization of a compound that has a vapor pressure of 120 mm Hg at 12.3°C and
a vapor pressure of 250 mm Hg at 43.6 °C?

A. 12.28 kJ/mol In( ) 4 Hyuap (_r‘ -_g

E B. 25.2 kJ/mol
C. 11.32 kJ/mol AHVA\O ch 9 gommHe

D. 43.6 kJ/mol :
17 62kJ/mol Pi= |20 Aty g 1o 316 -3K

—n= 123 + QF315° 2855 | 7
I p— P
256 2k6d

. A{—lw,p Q" 90

2355 "316 3>
- 1.76533qle0"(3;m = 1363 F5 /sl



14. Equilibrium vapor pressure of benzene (CsHs) at various temperatures are given below.
Keep 3 significant figures.

Temperature (°C) Vapor Pressure (mmHg)
7.6 40.
26.1 100. | 1oee = \min 1y
60.6 400.
80.1 760.

P ek vey ot wHd, B vopr (reSiue G lomzne o F6DHov 7
A. What is the normal boiling point of benzene? :hgommua o7 | axoenn

2ol °C
Attvog - 7 Pz HO by Ti= 3 52:3 K, f22 400mmt )

B. Calculate the molar enthalpy of vaporization of benzene in kJ/mol using the normal boiling point and
the vapor pressure value of 400. mmHg at 60.6 °C. uer@ He (laveido - uatidn

=4 333'? F

. | |
kiimol  |n (420_\- 4 Wvaf J o ——
& W 3 .3 3333
&2 (?’GD' g.ng/F 3533 33
™ol
© Ay 8227816 X109 L
15. Assign the appropriate labels to the phase diagram shown below. ~ 22.6 B
sl
1 atm — “L‘qu‘:d —~ m‘h(,.n po‘lf\k
0 T\ — 7 ©
oy '% ‘
A < ‘
B [ &w»o
advie »f(“ v .
0. - — D — .
ol.(?o(»— vfe"‘/ .
atm | l
T ‘h I T
=25 0.01 25 100

T

A. A =liquid, B = solid, C = gas, D = critical point
6 @ A = gas, B = solid, C = liquid, D = triple point
. A= gas, B =liquid, C = solid, D = critical point

D. A=solid, B = gas, C = liquid, D = triple point
E. A=liquid, B = gas, C = solid, D = critical point

16. Refer to the phase diagram in question 15. If you start at 0.75 atm and 0 °C, and move to 0.10 atm and
25 °C, you will move from the DR phase to the phase.
d46|wd

6@0




17. According to the phase diagram shown below, what is the normal boiling point in °C?

J'Jfﬁ"?erwfeaa. Liquid rbery

154 Yo WpA prasfIe = b
z b | W'ﬂb
w PY) <L
P(at!n) 1.0 4 VO‘MW& e W rn‘w)r@ arve )
. ‘o wm
y (uapcmza"
0.5+
0 <10 0 10 20 30 40 50 60 70
T (°C)
A. 10
D B. 20
. 30
©)
E. 50

18. Match the items below with each of the following statements:

I. Covalent network solids Il. Metals . Intermolecular forces V. lonic bonding

bE A C (8]

High mobility of electrons throughout the solid
Network of covalent bonds

Attractive forces that exist in molecular crystals
Type of bonding in Cal;

High melting point and poor electrical conductivity

moow>

19. Which of these forms a molecular solid?

A. CaO Tono
6 CioH22

” C, graphite tsvalent o=
D. Gold petath ¥

20. Label each of the unit cells below (Insert FCC for face-center cubic; BCC for body-center cubic; or
simple cubic)

Fco BCC




21. Match the terms below with the statements.

(Crystalline solids CS, Amorphous solids AS, Unit cell UC, Crystal lattice CL, Body centered cubic BCC, Face
centered cubic FCC, Simple cubic SC) (Answer with the letters not the names).

A. A cubic unit cell has four atoms per unit cell: FcC

B. The smallest repeating unit in the crystal lattice: 00

C. Aunit cell that has an atom in the body: 6CC

D. NaCl and Glucose belong to this category: CS

E. The atoms in this unit cell have a coordination number of 6: S

22. Which of the ionic compound would you expect to have the highest melting p0|nt’?do»(®d° V’l,‘q:‘n%
- WW 5} b @ enmo‘d

Aot gy e 1 e cneprg) ()

C | @ s b g

. (ﬁéicl'; )
: 12 5% ionC icnvo L
6 Q'W oqvfiont)

23. What type of solid will each of the substances form in its SO|Id state? Choices to consider are
metallic, ionic, network, or molecular solids.

Moie adar A CiHo Femo LOE wh S Cyotallizes
toniv B. Mgo (Fwetak + Monrrettls (oniC Compoxrd)
Metallic c. Fe ( o 3)

otk D. C (diamond)

BENU E. NaNOs et + Ron-rettll= (oniC Compxrd)

Mt ai U F. A




Chapter 12 — Chemical Kinetics sAy+ 463 —56AB, k—\bal.enu.o!

24. The average rate of disappearance of A; in the reaction Az + Bz — AB> (unbalanced) is found to be
0.235 M/s over a certain interval of time. What is the rate of disappearance of B3 during this interval?

0313 Misy xX—_L _AZE 7:_ A[&J X4

2 t
- Al . 4 %9
é
ab = 4 0235 = 0-313 M|S
3
25. For the reaction 3A + 5B — 3C + 2D, at a particular instant in time, the rate of change of C is 0.0566
M/s. What is the rate of change of B? *Ld.ugn > vy .,,pma,q_
| ALCCTy© Whav 0 Bludslrtie
-0.0943 M/s 5 x - ACB) - L 4=y vl _ &) Chorpu
5 ar S 4% bt qov aperse el
d.c\W an .
—_ 4’56;3 - (00566> f:l;ubw Cowoctrmp i
A6 3 He g o Tt dudd

= - D-O‘M$ Hl's

26. Consider the following rate law: Rate = k[A]™[B]". How are the exponents m and n determined?

v o6} e
5 A. by using the balanced chemical equation RISV o HYy kel
B. by using the subscripts for the chemical formulas km w e ovdr §} e

C. by using the coefficients of the chemical formulas
D. by educated guess
by experiment \red. @A wents
Rass = jCAJVCEI® CCT™ b deber Y

7. Forareaction A+ B + C — P, the following initial rate data were obtained:

Coro
o oot «rodwm@ (uaiy
Oz a¥ gzt [ 2 o [ o] m | OREETuOI
Fitoder with e 1o | 4 0.10 M-0.10 Mt 0.10 M| 0.15 Misec X’Lwﬂﬂ ”’2 Eﬂ
é - weil " ||‘~010|vf 20 M[-0.10 M 0.30M/sec)m_ea®5r“‘m“'
mderq%ww/” “lifs] 0.20 M0.20 M[*0.10 M| 0.60 Misec 120 -(C040) lo 2 E”":‘
o A (T¢I — 03
]5"50”‘“* v ithosgot | V.| 0.40 M| 0.20 M| 0.20 M| 1.20 Misec 060 Cog‘bf-‘ 2030
19 r‘O A’ RN Vzi ‘f_wl-‘ = “O?bo%s‘,’ w’;\
1 a_ . :

A. What is the rate law? Rate = K[A] [8]) [c] = kCAl cé1l 0
Stearepy v aps | . gl = wdoal
RN ek ke de mw&m“qkkcd‘mym b Ireen g =0
He € Whatlsthe orderofths recggc?égn"? (answue'ré'1 or2) Q,

Add He ocdam wiha
do eodn ecuront = |4 1+40 = 2 ,H/

}(:

C. Whatis the unit of the rate constantk? | py=1 &~

Rae
l:ilVJEé:s ((,,,t SAM T



Uning vection V.
k= 1-20 Hsec . 5u-1v”!
oo (o2Jd

D. What is the numerical value of k? /5

28. The rate expression for a particular reaction is rate = k[AJ?[B]°. If the initial concentration of B is
increased from 0.1 M to 0.2 M, the initial rate will increase by which of these factors?

A. 2 % & = chozj
B. 3 il 21118
O g Rl KIKILONI g« 1
@ 8 bawd =8 (a=2= p
9 —1
' Rowl !

29. The reaction 3A + 4B — P is second order in A and first order in B. What is the rate law for this
reaction?

Rais> KCAT LD

30. The reaction A — P is first order. The rate constant kis 0.21 s™'. If the concentration of A is 0.45 M at
the end of 45 seconds, what is the initial concentration of A? Keep 2 significant figures.

300 M inCAJb - kb +1n [ATo .
In [0-4567° ~oal48)+ nnij 0
-7"1‘&5= -9.45 + in LAds

— I EA]“ = ?véﬁl[,

6514
[AL- e*2

31. Afirst-order reaction has 25% reactant left at the end of 50 seconds. Keep 2 significant figures.

A. What is the length of the half-life of this reaction? :
), ™ Jou fo outCrai Kk bt
as Seconds 2 _ 42 60%c
- 029 CAJo= 10
CAly= 0 e L I (0:25Y= ~k(59)
@tl sl . g5t In L8 . -k 1-0
A 027726 CAdo = 0033726

B. For the reaction above, if the initial concentration is 0.44 M, what is the concentration after 90 seconds?

0-086 M |5CAJy: ~kbtlo CAJo
In[AJ4 - _0.027725 (90) +lnlo4iQD
A DA = -3.3163 |
CA3t: 00 33 M




32. Afirst-order reaction has 1/3 reactant left at the end of 60 seconds. What is the length of the half-life of
this reaction? Keep 2 significant figures. (1) Qotey aice He vdres G- K ‘

In CAJe= Ko~ In CAJo
3% Seconds m%;ﬁ ; _k,cso’) N ln[:tj
: K= 0-01%31020 431
(olcut iy He ko~ e e secbion ’ B
< bl Ind bl = ln2 ooty 33.895% 2 Qsecsvde

0-01g2 \0204 31
33. Experiment shows that the reaction below is first order: A — P

Answer the questions based on the kinetic information in the table. Keep 2 significant figures.
Iy . - In CAJo
V‘N—u GZ':% Time In[A] In CA, 2 -kt +
ok walonyobon (s) A AN e v ‘fd" N
G 10 [ tese | w2 X Log St vesdon A

dheo cov b 4| 20 [ -2.209 o Plug Heens
He (yrnr abun at hre b d-lfwt‘y\”’h
- 656" A. What s the numerical value of the rate constant for this reaction? < ‘E?wbdw

~2.209 = -Kk(-0_+ (-1-659) &

d
g= 08517 AT, e KGO Ui

D' 53 M B. What was the initial concentration of A?

InTATy= kb + In [Ado
- 2.20q: -0:55(2) ¥l CAJo

In [Ado = 'LLQ_Q )
) CCAJo’ o 329883458 ~ 0- 29

M C. What would the concentration of A be after 4.0 seconds?

0-08% ln (AT} = - 0.56(4) + I CO-330]

ln CA) <— 3.83086€
C jt,e—z'zo%é%: O 086866
At ~ 0-08FM

'5 Sec. D. Whatis the half-life (in seconds) for this reaction?

Yy, 02 \n2 = .26 0263 Few
K 0-55 ~)13

34. The kinetics of the reaction 2A — P is studied. It is in second order and the rate constant is 0.132 M~ 's™". If
the initial concentration of A is 0.50 M, what is the concentration of A at the end of 3 minutes? Keep 2
significant figures.

A skb+

0-034 u A LA, l

A, 0182 M I57 {3 % " Do)

CAl, 9



i
1 .53 - rai gy WXt F o

CAl Eﬁlb"' 9'0333mq ~ 0.039M

35. The reaction A — B + C is second order in A. When [A]o = 0.300 M, the reaction is 40.0% complete in 45.0
minutes. Calculate the value of the rate constant. Keep 3 significant figures. Het- £0.0U S A

o [ . .0 /minedt o
M mint | . Kbt —— © lyt atker 46-0 ™
00494 A, CAdo . CA D= 0200 X 600
\ 100
IRO] _ K(Aﬁ) +|jo-3oo] = 0A30M
vo 4 Vi fh':f"'\

K: 0.04433 ~ D047

36. The reaction A — B + C is known to be zero order in A with a rate constant of 0.033 M/s at 25°C.
An experiment was run at 25°C where [A]o = 0.95 M. Keep 2 significant figures.

02 M A. Whatis [A] after 20 seconds?
1 CAl,= -kt + (Ao

OAYy = 6033 (20) T 016 = 0-29M
VE L6 | M B. wis [B] after26())’seconds? A= 545M ACéj: A [H] %‘l%
3 A 205 = 0294 =06 XL - o66M
" ACA): 0:4956-0-29 M )

37. Forreaction A+ B — C + D, see the potential energy diagram below to answer the questions:

S oAb W eness wlo @ Crlaby
y advat W z“@‘ﬂﬂ 0| & Gl

9 Modﬂ‘"“ enevyy 4+ e rwene L o

w|o o (atalyst
7y rﬂ Q/\bﬁa
C+D Plodl.lab
P i N ; betwetro et ASS
rogress of the Reaction ———» aiflecen s 10 ey
e e prototts
d A. Which letter shows the change in energy for the overall reaction?
C B. Which letter shows the activation energy without a catalyst?
b C. Which letter shows the activation energy with a catalyst?
d

¢ Lowed subwb W erepgy B Prodio)
At fRISTV 'ﬂWA‘L:fB'b
(i e dleir i gy G hoo v dower ALkl w onbidd



38. Determine the activation energy for the reaction. Keep 2 significant figures.

Temperature (°C) Rate Constant
(M-1s-1)
330 0.98
550 1.60
E.= q 200 J

Text
I
\n _E& :Eﬁ(i”'_’
K) "7 73«)
l
I (L2 )= (‘i"—g:za)
XE 53:4 603
2-214
| 60 =11 0-48) X
Easb

( 608 393

q193.58 7
~ 92007
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