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rachon rt moltudey
win M‘SPE(J

Sketh aishibchin rf Speeda (Frachm b molewlo vs Spoed )
Kr @ -50°(, Ker @ 6°C, Ar @ o0°C

—Kr @ -50°C
—--- Kr@ O°C
o0 a0 ¢ AY- @ 0O°C

mghe T - hghe- avg Spead
loyw Mol mass -thlmqh.h

avg

spted

(a) if the curve ace for
H-e O, at Same TTap

A= 02, B= HC-.
Helium has a lowt mass, S0

WMgher avemgt Speed,

"\ |4 curve art f Same
&)1 qas ot hoo Lt areat Temperedina,
A= lowtr Temp

Speed
A
3
K
R
&
specd

B= \M'fk}« Temp .
e a.v%Sptad.
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Deasily o Heo = 1.009/ml

Deasry ot Hg = 13.6 9/ml

2) Howr Fall wadd a  column +f o have 1o be 4o
exata pressuce éfmmﬂ!ﬂf to 260 mmHg ? |
sine Hyo I3 __l._.._ﬁ, as Aense g Hj) +he (;o/u,ym

/3.
ot Hz0 wald #mvtﬁ be /3.6 ﬁm@ﬁw,,mmuj

column Fo Oxert The Same presSuee.

F60 mmH 13.6 mmH0 ) _ /0 H,0
( j)//wmm}:lj) it

o |10 3 mc:’-écs’
(or = 34 feet!)
7 atmesphénc

() wir (R0 3tn)

-

He0 }

‘Ijﬁp-}'ﬁ £ 39 feet

(DW-")? L
| osue due Fo

TDMFﬁ'e_ssuN b civer = adr peessce + Pre depth of o

= p. 77—aﬁn+[3‘h"+#fzo)( %){:z m) :snt:rm)(/'wm )

= 0.9%atm + )5 atm = 212 atm -] 2 atm iJ

'7\
You conld also hrd the )pmssuﬂcdua-fo Hop 1-;7
using e formula P= D- 9. £

: Dl;nsa’{'y o the Flnid

p= Foﬁﬁ zg)[q g) m)/zwy/ 3049M)~ 116613 %L o Pa

(1661 = o the |
( 5_1%) (totzzsh) HEph H%%;;we
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@) aimssp . pressure up Mt Everest (29028 ft) = 265 forr,
Convirt .

(4) (26500 V—%pﬁys 0.34468atm -—-’ij@. 349 a'imj

(¥) (26s—hw)( %m_@ .| Z¢5 torr |
e - | -

© (0.34%3'0,1»1)(_*3_;}_3; P‘_L) =_3"533::.4 Pa —|35300 Pa )

(4) (esaaq.m) 7%)(5_:0.353 bar

) (aaqgéxﬂm)[_ﬂqu;fn "i) = 5.13 psi (povrda. p& Squdrc /ac)

{ ' If the atmospheric pressure is 0.995 atm, what is the prfsi g
G5 e Rstmmomele he LIS
HM Sﬂtﬂpl( m Is a f'@ Open end Closed end ]
160 press ure thadl the
atmosphece; the atmosy hre is
Fﬂs"“l‘\j ml. H . fu(‘-m
Theowh the ‘)’sz . |

Open end

(1)| Py gy > 0.9950°m 20wty ) 520" ) "Gowm " Eomm " lggmm
R

= 0.995atm - 0. b8 42 atwr

-*—‘]'2»,3; a‘hnj

N The seemd  qas hao more preSSWE Fhon the atmasphie | IS
" pshing @ ﬁ;"ﬁ%v@liﬂdzbf; i S

S’

Pawg = 0.995 4 *@.%MmHj)(%mé (/-3 ortm ]
| " .

i1} The third manomettr 'S a cloSed manomett so thele iS
a N0 pressure above the fube o the n;}d-(f.: VoL )
S The Gu hps 103 mmHy Mo plesSUT than +he voLuum.

P = 103 mmtly o[ 0136 atm |
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@ 440 in Cy lindtr v/ Pistorn ... hvw will pressuce be a Faded if |
(a) Decrease Ve /um_e- v ") -ﬁ y;ympﬂ vo lume whalc Iceé/,,y /fﬁfp L gt

The pressucc will increas€ by o facte £ 4 .

:(PIVJ;P;VZ, Pp= PV, - P -V—'): P/ Yo\ .o
| Va Va —?‘Z) 1

() Reduee Kelin Temp o L prginsl valne but ety V' cmstent

Lo Bt R(R)-R[ID)- PlE))

\ v Tz

(c) Resuce amoun [Mvol‘tcu,l.{g 7)4'72 g4s 1o -{-f (m‘?,u‘.p Nnusibe
whale Lebping NPT constant,

( p= n€T s paswe IS propuhmbt mole ot gas,
| T feduunj"moglb ",‘P ‘4‘ 9”5‘“‘«&0 valine wiy
reduce Pro 4 ot onginsd value.)
@D Fixed &umﬁy *‘f‘jm« @ 21°%C, ?57_ torr, 502 L,
(a) Choange P o Lg% atm, brdlnew W TF T= ;cmsk

")

Pressuce will decicaae by a fachv of 2 (be half i 0n5inal volue) .

. rordce
- Pessute il 0‘% VA” 'i,l, (715 W'Jj{nﬂj Vﬂ'_/k?.[o’al‘g:i:?r?q?)

PV, ZPeVa | VT BV s (RS2fed(sizl)

69 L[

, Pz %(/,W,,f,,,)ﬁ%%w)
(6) Increpoe T #o 175°C, find new V if Pocpnstant

T T2 21+273)K
49 b) |TOL Fiwl| vs |T5 L Flask (atSame T, P)
@ 018 Nem, 1 ) of X ¢non ’ ,

A dp's hypothess's Says that |
9X?mmc 7?; pmﬁadﬁi-? o the Numbi fﬂjﬂ_mw
ata gtwn 'I"(Mﬁ.mmi' ad P/‘f.SSur(.
S0, There at. |5 hmw d marg Xeaon atwmse/molewlsin e
Xea on f106¥ o Hhar¢ are Nco{ atwms /mele aley inthe M 4

M-Ve Vz= v,(‘_r;_)= aziu/@smm. =|2foL
Ty S I -

v

laste.
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(a) STP [Sfmdﬂrd’ TEmperatwe ael ?M&Sufc> :

7= 0° o 2735 K
Pz latm o Fép. MMH;'

(b) The pwolov vplume of an id<al gay /s 2.4 L at STP
volume of one mole )

conld fingd R4S wh‘h PvenRT

ve nkT muc /273 ISK) Lﬂi

P 009;{#»9)
(¢c) Fingl molawr volume at 25°C, latm

v= (100 mole) (0521 L2152 )/298.15 K) [,?45 L]
(100 atm)

; 3 o blimp + 175, 000 £13 ot Heg 237, IOQ‘I'WJ
cmﬂmaAor%H in thee.

N= BY «  (loatn)(I7s000f>)[2in) 284/ 1L oaomﬂ)

. T [os :L:;f;(")/z% )

n= 20%914 molesr He
(20’5914 tnoleo)[‘i DDij) $161%% 5MM2

EI

[’?70000 j} o |820 IfZ
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(

) (i) Atep breath it air: \/=226L, 37°C, F35%0rr,

(5) Whale Lung capaity = 5.0%10* L (1)

) Aicis = FE% Ny, 21% Oz, 1% A% (g msles)

(a) Vp, ma¥ = 475 mlOy for & 195 Lbmag,

Volume i 05 Consumed in ~01¢ hr@F Voo max rafe!)

) Convetde Gams Oz aol pondo Oz, o 239 LiMrs

| I(,MP-H/ 1%

hew mary Mo le codts ?
_ 73
n= fl/: [ 5“7"")(2251') 0.0854997F moles

A (05’2/ Lalt V210, K)

(095497 malea)/é.OleO” molealde) = | 5.5 ¥ |0%
T Imole mole cdes

e

4

Mmass g “in lt447/1« @ 0.0°C |l.ooatm . us;’yz 5"1"/9'-9/011
molar nmass,

| 7’7\:.8' 1S af STP So do't have o yse PVenRT ..
(sﬂox/on)[/mm Mj) = pHe9 gramst )

22, 4L Molc 65‘@9 y LES }<.’f

S0 molor mas- vmid be < (05’1"2)(29"01”343*1‘)

T (021) (31.998% Imile)
T @.01) (3. 8 Imote )

= 2¢97 = |29 ~J /mele

kg body mass miaute

\ kg -min )z.zo-/ub)( . 2.3%!&“

I oat IAMMZB'
n=pv - (1a#)(239/STL) — 97752 moles O

R (0%2153,) (29%k)

~J

2

(.7752 molw) (2L22H ir?j) 312.7959 > |813 gram !

(312, 1*4‘53)(525 ) - lé.éQOPon O
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@ 50, HBr Co, At a gaven Hmp rate ond PrasSuce,

bHamw Glamh Y4 amn gas denSity 15 proporhmal| fo
Most \caot moloy mass.,
89 i-LtTS«: Aen S |

L D= M < molaemass «n _ mm|. N

v v nkT

A

D (b) is corvecd” D= f%ﬂ_’}‘:_f

)a) Deasrdy  of NO; @ 0.970 amm, 35°C

P (0. 970 atm)
V'= 26069 L

D=m . Y0055 /mle - |17 g/L]
v 26,069 F/mole

(b) 250 g of gas occupita 0.875 LG 685 Hr, 35°C, Find mold|
n=pv . /ﬁj_m 0.995L) _ 0 03112% mo
RT (otz:‘ﬁﬂﬁ‘)[;os'k)
ooallﬁ?mow L
0) Densidy ,,e SF, @ 707#+wr, 21°
moler volume : \/ nRT (/mol:)[OS’Zl )[ZQL}K)._

P Fo3
a.
D=1 - 1Hb.0554 J/mdle (7“)

—

Y  25.94F Lmol
=563 5 /L

() D= 21359/ @ (200, FH3 P, Finet ol masS.

Volume of | mole = //Mol() [.0%21 m:lt)(_?5 K) 23"?

743 a-/m
7é0. )

(?’.IESJ)( 23.934 L) _ )17 9/moch

mole

Volume rf | Mol-(; g v: nRT - (1.00 mok)( D§2I ﬁ U )(B08

25,947
Ly

34 L
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@ CaHges) + ZHzO/z)”" (alOH)g 00 * 2 Hagp)

B0 CHa0, « 60, > 6 (0y+ 6HO

=

Collecting |HS L Hp @ €25 torr, 21°C.. hew much CaHy 7

Z
Ny, = BV - (35“*“)("'5’-) = 65211 mole Hy
AT (032153, Y(za4 k)

(@.S'lehwm /,’fz)/lmo(.( ‘CﬂHZ-)/-—%l‘—:‘&S‘:&j) N E—f}_j @H‘z J

Z mole Hy

(). 2454 ?a‘;"';;fc
0.970 4tm.
(:wvj (s Ha O [ Imole é mole (O, )5 0.%1596 6 molks CO;
130’55‘3‘?} Imole Cy Hi20¢ |

V=nRT = (81S%0omlb) (082155 )(310.¢)= |24 L

Co, \

P 1 (0‘-‘7?0 atm)

(50 Dj QH;zD )[_MM.__ ‘6 mole Oz,
180.1555%9 ) ( lawle (, 1, 0

V= nRT = Lbéﬂml)(oml"”"’)/zqgu) s
rE [-20 atm)

= /6652 mole 02

@'mu Air 1S anj 2%/ 0,, yw~dneed /9‘-! L:-H'/Jrf?a.(r’)
[So. 65 glucose = Joo -Foo-al calones)

(et fover Wi )

Pry = 738 torr — 2238 hie < g, pyprdix B

Pr, = F15.6Z torr

Ny = PrzV - (B3E2am)(0059L) = 000613997 mels Hp
QT -0%21 58, )(297K)

(,o‘ous‘mmwﬁz anQ?ﬂ)[éS‘B‘Ij) ’Lﬁ”o'j zd

[ mole Hz mole
(.Mo1ug)

Zn + Hg.@q —> ZnS@g/ -+ HZ( )é" IS9 ml C‘D“Cdfﬁf

rb) VDIWM O; hetded (@ .00 atm, Z‘LPK 4o oxidaze 50, ojj)ua-%

Ptz * Pracomebne — VPrz o2 24°C. @ 2.yec, 7387 buowdl
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\_/'V\—/ W
2.0L Z3.0L
.Oatm 2,0atm
15°C is5°C

(2) vohen valve 3S Dpened, The Nz velume ncreasts Hane

S0 Puy wil dewrasts PV, = PV,
Pp= PV, - (Loat)(zoL) .|0.40 atu] Ng

Va (.0
(b) whea valve is optacd, e 0; will be ableto occ |
s : /) ‘ ‘ | oCe
| nSteed. 04231;; 2 4 = upy 5.0L

P, = BV, = (2oatm)(30L) - [1.2 atm] Oz
Va. (5.0L)

() PropaL= Pua + Ppy = OMO atms (2 atm =) 1.6 atm]|

v \’/Pr\ . : .
(a) ¢ Ne, HBr, S0, , NFy; CO

. 20 ©0 ; : 1
aAmMn  amu 60:’;“ ’ ZLM 28 amw
- Sinwthey orcall ak The Sanme H ¢ (25%)

Pty shandd havt the same avg lunehic Lnlgy. (KE)
sz ME =5 mvE , the moltwdy with lowst mas (m)

Wil havt Wighe speed (V) 10 srdiaks hawg Sane KE.
So, 1n 0Ordn Hront c\owest 1o -FuS‘\'E_'f:]

L HBe NFa,I so,, Co, Ne
b) Y viis ® 3KT NF: M= 71.0019 I/mole

e

= [ 3(8314 2au) (248 KD)V’ = [ 104583 M &
0710014 kg lmole 5

= 31355 wms — | 334 ”’/5(

2pL 1o 5.0L (i+uwill Spiod sk iato the enhie cmﬁu‘




| [(_J[QWIOJ
) H\,A/&j{/) J‘So')"orb : %H od ,3}’/
Chimie  isotope * 35‘(‘/0 ) 3?[j

(onSidn velahveratys »f effusimof
-‘HBSC’Q) 1H3T(£) 1H5§(2 ) ZH?!?(/e

2 3 amu R 3%¥amu =& 3Famu =« 39 gamu

D &9 €2 &)

HS{-‘U‘I /zl«u‘g‘Mf vate oF effusisn [{.SCdF{ Nouph a ‘hr":jJ

and thovefoe move frequeat “collisima” With the hale.

Avceaic (W) sulfide ' is o sdid @ room Hmp,
but cubUmales r‘?ﬁ‘“{‘}-

but hwo large ore j“" mole wde 7 |
The vapu's efhusion yatt Is ©.28 #heralt
rj&,:\/ga.:s = _V—\_A;C )Uz = 023
(e VAT Mgoe |
Mar = (0.28)% = 0.03%M
Mg
MSM-_ MA.r": - %a.94f = S045 aMu,'-%E
L o7RY .0F84
AS2S3  empirical masSS =246 amus

Bs253 )(2) = LASHSL\

Siice Jowest mbloy mass will ¢ o4r¢Spond to hughe Spted,

Musk have enpin caR formmla ¥ As, Sy based n chages,
of efbusinlFor A

2(246) = 442 amu.. ad closc @ we'| | Ger o 510 an

1018_)

510 amue
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@ p\_jao W/ Urknnan meler mass JOSs f ).O L +o efftuet
ot Same condibh e, O, necds 31s For [0 L o eFluse

erfusim rake s }nw{’rse!y propor hmal 40 effiusim hime,
S0 roz = tx _ |05s - 3.387

rx toa 3]s
Yoz - _/‘k)"z . 2387/
r'x Moz
Mx - (3357))%= Il472
Mo2a
Mx> Moz (11.472)= 31.99¥8(11.472) = 367 I/male
Sim /
@ (a) qases devidate mosttam \ : [3?’0 3/MOLL
:27 ol be haviv € [ow TJM-,a—mmra:ml hgh Pressucea.,

“ (U‘"gasg Aeviate firm deal behavio

(1) An"“tdeal " Gan world not have an indrmolecdov
J

abvachve forcer (amd tngrefore mpleadd wooud
never (omAlnse o a\,ucjw‘ds. A (€l g00 hos athachve
forces These e mere spnphiieable” at low T and h5h P
At low T, +he miolewdts have less KE (laneh'¢entgyd, <0 |
colliddng /close molleules hawe more hrme 1o form atbadivy
fp1es. At high P, mpoleadte pre close  each b the on
avq, So ogain, have moe oppof tudily 1o have athachve ifowo,

(2) In MMJ , the yolume talien Lp byﬁu.
Cude fhomSclvea 1S negliable compored
o the oviall Sangle [Cmtaine wludy. -
lnarcaljm., the moleade do Themsclve have
volume .V +iis become, moc nohiceable athughP
ol Jovo T... bwl‘(a,llj s moe nohteable at lfuyl.,

J\} vlue, spie s mulves moe molewde pocgiuaV.,
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_ Vaa de Woals  equashn (/, . %;)[V,n},) = nPT
“an pctouats v jndtamplecalor athactive foe (IMF).

p = NRT _ an? —fir loagy valus of A, Fressure

V-nb V2 will be reduced, as mole wdis
shck to each ether more(s IMF)
d hit the walls +F the contaun e
With Jess forte, '

"Lt acconats for the volume Taken up
e moltcnle Themselves. The lager f'zc%'i. the more

spare the molewdes themselve occupy ; Fhis reduces
He"Free? wlume avallable Tor molewde, ond incrcasty pressur.

le,‘ndu' H a CArE(nfmc v V=624 Cfm""

) as 4 F4°C, pas0 abw. (air 15 20.95 % Oz bymala) .

Fird mola 05
Nair = Paie V. (.980am)(0SZHL) o 08025 Mol din
RT (.03‘21%)(34714)
but air S only 7 ni0026Y)/.205 ) o= . 20| mplas O
IS o (0185205 = 003TI mole

e g
|_9,003 78 MOW\OZ

(b) what mass of (etlig 7)) /:h,gmMJ)é |
codd . be combusted 5/ s aMou{l'l'd'-).e O, ?

2 C’e)'/;x: + 250, —> |6 CO, + I§ Hz0
(003776 mole 0 )/ 2 mole ‘3’4“) l"’*”?ﬁ;i) =\£. 03453 GHg

(15) gus Sample @ -33°C. |
What Temp is necdedl Fo increase Vems by Factwr et 2 ?
Ke* 5 mvz JAwe double Hhe Lsffd, He Kewill

quiadmple, whieh means we nted
Guadiuple 1he Kelvin Hawp, Sirice |E

I's pnpaf‘hM Yo the absslute -ka
(—331+9_?3)>«L} = Qp0. Kelvin )
2%0.L—-2%%=[68F °C |

- (Nusc Ve 2,:;7 fo Figue s adt)
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D) Mole wdir Formula = 2

L‘?M‘F"—/n‘tﬂ'll'lilz: !-4~sz-} | Chapln |0

(a) ressing A _Gao Foasmalles Volume @ conStmt T
will caunst the IMF o have a la CAfect an the
propoties 1t a gas, because moémla will be close
*’fﬂﬂ% ad have more D}apar-}wai-b fo attact ¢/o.

(b) Increasing Ttmp whil keeping Veonstuat will
Aecreas i effect of the IMF. Whia meltaude collide,
they will B be close enough fo expintace [MF for
Shu T4 peaody +f hawe / vill be Mot able +» "“eScapelf

e |MF,

“Cyclvpyopaae" ?5‘.7‘_’/0 ¢, /4.%¢), H l’j MAsS.
/,S'Lj Cx Hy occupio OO L @ O 981 atm, 50.0°C

(7‘5.7- C) Imale™ _ 41879 - ~
j [IZ.DIIf) = 7.0 '35‘ Meles C qtlbil = '.q?g ~?

14.3K )/ 1msls . ||
[_ I )( I.DD?‘ij ;: l’-llfﬁ"qm wH ; CHZ =lmprve ¢od formunlo
J 4 | - (l"" 4Mu)

ne AV = [o’.ﬁ%ﬂaﬁﬂﬂ.b‘b:ﬁ)
T ) (323K)

RT (0% oik
|56 ¢ = H2,0 9/mle. 4 (3) = 42

037106 mo L Q v
CHy)(3) = Cay ¥,
Reméaber this 2 ) " HE:
Syelspropang ol
; T TSl ;
L g oowks o ﬁ;c{;:{—u
oo
How wowld Cyclopropanc's W
eftnsim mt;, (pwe o methont's ? (methme = CHf,) .
cyclopmpane will have a slowtr ¢fusim ralz than CHly,
CaH, hao o logte Mol masy and therefore a §lowe-
 speed ond t1fuSim ratt, thar CHy

= 0.037)0b moler
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10.131 a. Compare the effusion rates of neon and radon, if the gases are at the same temperature.
(Which gas has the higher effusion rate, and by what factor?)

ety
f_&ﬁ.m\l MRn - vzzzam - 3.3149> 332
 Ra M ne 20.179 amu
e . 3-31\ ( Neon's effusisn va 1S
rRa 2.32 tines £aul thin Radm's.)

b. A compound with a super creative name (“Compound X”) is tested, and its effusion rate is compared to that
of Argon (Ar). When compound X and Argon are at the same temperature (and both in gas phase), Argon’s
rate of effusion is 1.73 times higher than that of compound X. Use this info to fi nd the molar mass of

compound X.

Facgen - = .73
rX
39.948%
M . (133 * My = [1956 — 110.%5,(_

39.94 §

¢. If compound X has the empirical formula CH,O, what is the molecular formula of this compound?

em,o{n‘cJ mass it CHop = 102) 2(1)+ | (16) = 30-amu
o 9imile

120, - 4 (Ctho) () =[CuHyOu )

30 - molecwlar
Fur malkr



