Test bank chapter (5)

Choose the most correct answer 3 ? o »‘“«fi,u

i
1. A sample of oxygen occupies 47.2 liters under a pressure of 1240 to x} at 25°C. What volume would it occupy at 25°C if
the pressure were decreased to 730 torr?

a) 27.8L €5 b V, =\,
b) 293L - :
) 323L 2o X412 = Folfy Voa=802L
d) 802L ~Ro 5o
2. Under conditions of fixed temperature and amount of gas, Boyle's law requires that
LPVi=PV>
II. PV = constant P\, = Canstewnt, P, V, “Constant
1II. P1/P2 = Vz/Vl —— -
a) Tonly s
b) Monly =8 & BN
¢) Ionly ; A
d) 1,11 and III P. Vo
W -, \Va
3. The volume of a sample of nitrogen is 6.00 liters at 35°C and 740 torr. What volume will it occupy até_ 2P, = \atm
a) 6.59L 5 7\« o = )
b S46L F5+973, 15-308.15k 9 S = 09Fatm otk
c) 6.95L Vi BVed o AT XV
dsBL U 5 38|)5(é ‘1?;\92} O%\EV\\ng 33 5 il
TR v & Bo X e E
ABG U5 30315 6
4. The density of chlorine gas at STP, in grams per liter, is approximately:
a) 6.2 Y atm 2376 /5
b) 3.2
© 39 MM\ x 704 3
d) 45 & S
Y BT~ ootz 52

Explanation: d = molar mass x p/ RT =70 x 1/ 0.082x 273 =3.17 g/L

5. What pressure (in atm) would be exerted by 7f6"g of ﬂugnne gasinal.5 hter vessel at -37°C‘7 215 =B \*

a) 26 atm py=2, Qr\—
b) 4.1atm e
c) 19,600 atm ¥ 35l5=> ),5P = 38 =25 o’
¥ Y57 e K002 X 23605 ) 5P = 3873 > 25 .85 o 26atm
o& \A\\g %
6. What is the density of ammonia gas at 2.00 atm pressure and a temperature of 251)°C‘7 293.\5K
a) 0.720 g/L
b) 0.980 g/L ol =M _ d=2xI¥e3l
) 1.39g/L R S YT VG

d) 166gL d<\.39 9iL

7. Convert 2.0 atm to mmHg

a) 150 mmHg N
b) 0.27 mmHg i —5F 60N

¢) 150 mmHg et :_» x 3
d) 1520 mmHg % ati

X = 1520 Y"\”f"\\\j




+38.15k

8. A container with volume 71.9 mL contains water vapor at a pressure of 10.4 atm and a temperature of 465°C. How
many grams of the gas are in the container?

- %«53'{\
9 042lg PV=x2 Ry i ey
::’)) gﬁgg 164 1Y = 0.082XP8.5 6. F47t4 =8. 346M
d) 0.129g 'OV X6.0 q"%‘o\é“ :

WM=oe. 2223
Explanation: n = PV/RT = 0.0719x 10.4 = 0.0821 x (465 +273 ) = 0.012 mole

Mass = n x molar mass =0.012 x 18=0.222 g 238.(

T 52 9 7. 3Yatm
9. What is the molar mass of a pure gaseous compound havmg a density of 4. 95 4.95 g/L at -35 °C and 1020 torr?
a) 24 g/mole PAA -
b) 11 g/mole d= Kt AR

i ' 239,
4 120gmole AWM = MLJ

10 =214 y/mde = 72

10. A 0. 580 .580 g sample of a compound containing only carbon and hydrogen contains 0.480 g of carbon and 0.100 g of
h —gr_qggn AtSTP,33.6 mL of the gas has a mass of 0 087 g What is the molecular (true) formula for the compound?

a) CHs |y 0l ’9 2.59 Qo = ,
b) CHe o8| oo QEMH “arr 2%{2“2‘
¢) CoHs \1°;: Yook 2.9
d) CiHip oom -2 ‘::qo MM = 27, 062 < 1“5)2
2 N Q'oza,\”)_ Cq HlO
11. Gas occupy GL at 317\°C what will be its volume when its temperature is doubled" L
oM a) 12L M‘_ Vi P IIVRTS [T 3015, T2 =316.5X2=2q SJ
m,)D b) 6L Gl *
2 e) 32L
d) 2L & v Vi 6X6263

Bkt T e g e Ak

12. A mixture of 90.0 grams of CH, and 10.0 grams of argon has a pressure of 250 torr under conditions of constant
temperature and volume. The partial pressure of CHy in torr is:
w2 (@143

i <) ; s el
M~ 100 YT |e\« 56""'3)@_56, Mot sARE e 23558

u
() 10.7 e : 5:61k025
(@239 AT =e25me = 694
zo45¥ 2

Explanation: from Dalton law >>>P cus = X cia P total, 1L cria = 90/ 16 =5.625 mole , n A, = 10/39.95 = 0.250 mole

X cHa=ncra/n cuat N A= 5.625,5.625+ 0.250 = 0.96 >>>> P oy = 0.96 x250 = 239.3 torr

g . 5 N i N 7 by S N N/
13. What pre: (in atm) would be exerted by a mixture of 1.4 g of nitrogen gas and 4.8 g of oxygen gas in a 200 mL

°C V= g
contaclg%%;_’l PV=aggg R

Loy (\\ZlL
3545k b) 34 (o Ht\5) X6.0872 330,45
47 ~—— 1) PR £A990. D
S L &5 P Pz 27,07 %27\

Explanation: P =1 (u RT/V , nn2 = 1.4/ 2x14 = 0.05 mole , n 02 =4.8/2x16 =0.15 mole
P =(0.05 +0.15) 0.0821x(57+273) /0.2 = 27 atm
=\ WIE.
e w75, ~ooomd Bls )12 ¢
g Gleany, J\e

=l 5)*\«"{
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14. A sample of hydrogen gas collected by displacement of water occupied 30.0 mL at 24°C and pressure ‘@&orr. What
volume would the hydrogen occupy if it were/dry and at STP? The vapor pressure of water at 24.0°C is 22.4 torr.

a) 32.4mL S = 2733.156, P=\cvwn Puao
b) 206mL F1 VT Tho D Q™R

¢) 36.8mL P =Be-228 = # 3Bt wm P\\)\ = QXJ o
d) 259mL = e e SR

Explanation: from Dalton law >>>P m =P tom-P mo, Pm =736-22.4=713.6 torr [ XV, _6. 836X 03

2F3.5 LA

295V, =F. 69
at STP >>>>>V =nRT/P = 0.00115% 0.0821%273 /1 =0.026 L x 1000 = 25.89 mL Vi =0nsZ9Y|L = \):‘Zsﬂ mL

n =PV /RT >>>>>n=(713.6/760) x 0.03/ 0.0821x (24+273) = 0.00115 mle

15. Ammonia burns in oxygen gas to form nitric oxide (NO) and water vapor. How many volumes of NO are obtained
from one volume of ammonia at the same temperature and pressure?
4NH; (g) +5 02 (g) — 4NO (2) + 6 H0 (g)
;; g;;eT Ve Na #
WO o &
¢) (c) Three LT L\,\}é —i %\!L:\
&) @Four | V Ny

U

16. The pressure of 6.0 L of an ideal gas in a flexible container is decreased to one-third of its original value, and its
absolute temperature is decreased by one-half. What is the final volume of the gas?

9.0L 2PV
3 sor DN B% <-é—vﬂ—5&~3_?§ \e= g o N SHuE

&) Ak, , B aiab.
O 1L R a3 | GRDCs ZpUIW
\ P

= 3 Rxe =
Explanation: let Vi=6 & V,=? ,T=T & ;z SE PP &P =15P

1
DPXV2
From combined gas law  PyV; /Ty =P, VT, >>>>> f-:f = (J)—IX—— >>>y2 = 2XOTS8 _ g

@r T X2xP

17. Gas A is at 30°C and gas B is at 20°C. Both gases are at 1atmosphere. What is the ratio of the volume of 1 mole gas A

to 1 mole of gas B ViV, i 550 nsP
R A

a) 606:303
b) 3:2 /
c) 2:3 A 0 )Vg‘:.\ <& Vi ,_f,l‘
d) 303:293 30315 293,15 = ZEye 29305
sons A= Vo, LVA V. Al Un

Explanation: T4  Ts 207 304273 204273 i e Ougyp

18. The sample of argon occupies SOL at standard temperature. Assuming nstant pressure, what volume with the gas
occupy if the temperature is doubled. L
g [/"MJ (t>>)\ CravP asic

8] 25L
b) 50L & Tyl
100L / _ j ‘
8 100 mL - oSoV I\ G0 bi T <\
50X =(ool
. =\, = _F6X5U6. 2 _\4o\ 700 g o)

27315 293502 % 273,15




19. What total gas volume (in liters) at 520°C and 880 torr would result from the decomposition of 33 g of potassium
bicarbonate agcording to the equation:

2KHCO(s) S3KoC0x(6) + COx®) + 0@ MANF KHCO 0o\ i
(a)S6L PV*V\@’—

(b)37L
QL | lypy= Tl oy ofpn TI9E V-2l (g 5=
@19L
20. Calculate the weight of KC1Os that would be required to produce 29.5 L of oxygen measured at 127°C and 760 torr.
=y =N = ;
21((:103((2)) 73.52§CI(S) +30M9) Az of HC\ Q ;= 22543 2ut0.51%=m32.%|
®122g M -Vo  Valorle V= a—v = 1‘43\___‘;"%"\
©146g ™ N oo, N Woe\a ue
\ A\ 6T = X003 LX _
(d)244¢ _;/?.:2%\5 >z 7L ) \ucm O =12 .M

>~ F399

21. The ideal gas law predicts that the molar volume (volume of one mole) of gas equals:
a) mRT/PV
Eb)) (MM)P/RT mAecvlume €4)
(c) 1/2ms™
(d) RT/P V= T=> ~_ g(;\‘

22. For a gas, which pair of variables are inversely proportional to each other (if all other conditions remain constant)?
a) P,V-
by ViT“ i@k
c) n, Ve &P
d) n,P

23. Convert 562 mmHg to atm
a) 0.739 atm
b) 427x10°atm ,_ G(2
c) 1.05atm X -160 = 6 739atin
d) 0.562 atm

24, What is the @ of one mole of an ideal gas at STP?
a) 245L —
b) 224L <V
c) 1.0L
d) 10.0L

25. What are standard t@perature and presgme (STP)?
a) 0 C,1 torr Y
b) 25 C, 1 torr oL "Qbfr\
¢) 0 C/1atm
d) 25 °C,1atm

26. What is the unit of mole fraction
a) mol Xy
b) mol”
C) unitless




27. Refer to Dalton's law of partial pressures and explain what mole fraction is
a) The number of moles of one component
b) The ratio of the number of moles of one component to the number of moles of all components present.
¢) The number of moles of one component divided by 100
d) The ratio of the number of moles of all components present to the number of moles of one component.

28. Write the ideal gas equation. Give the units for each term in the equation
a) PV=nRT; Pintorr, Vin L, n in mol, R in Latm/Kmol, 7 in °C.
b) PV=nRT; Pintorr, ¥in L, n in mol, R in Latm/Kmol, 7 in K.
¢) (¢c)PV=nRT; Pin atm, Vin L, nin mol, R in Latm/Kmeol, 7 in K.
d) PV=nRT; Pinatm, Vin L, nin mol, R in Latm/Kmol, 7in °C .

29. What is the difference between a gas and a vapor?

a) A gas is a substance normally in the gaseous state at normal atmospheric conditions (25C, 1 atm); a
vapor is the gaseous form of any substance that is a liquid or a solid at normal temperatures and
pressures.

b) A gasis the gaseous form of any substance; a vapor refers to a gas over a water surface.

c) A gas is a substance normally in the gaseous state at normal atmospheric conditions (25C, 1 atm); a vapor is a
gas over a water surface.

d) A gas and a vapor are two interchangeable nomenclatures; they are identical.

30. What volume is occupied by 19.6 g of methane (CHg) at 27°C and 1.59 atm?
a) 1.71L
b) 189L
¢) 277L
d) 302L

31. A 4.37 gram sample of a certain diatomic gas occupies a volume of 3.00 L at 1.00 atm and a temperature of 45°C.

Identify this gas. =\ oo
sgrie B e WM T/ PR
R yho by N . skl

23/‘“‘\ A'C) H2 d: ER_I\'/_‘\:N{‘bMME_A’gl :38.\
39 9imel < d) 0,

pv
ke WHXOORIXABIS 5 AN =35 [yl
\ X3

Explanation: MM = mRT/ PV >>>> MM = 4.37 x 0.0821x (45+273) /1x3 = 37.77/2 = 18.88 g/mole~ F,

294, T .

32. A sample of hydrogen gas was collected over :J{vaicﬁr at(;’ 1°C and 6_;_5 mmHg. The volume of the container was 7&0 T
Calculate the mass o ) collected. (Vapor pressure of water = 18.6 mmHg at 21°C.) Ho oy

a) 0.283 R (s A

b)) 0.5725 Pr :PHL+R’10 PV=D R m:w) - 09?3

©) 0589g R, =¢g5-18.¢ MR ©.0%2 X QY. 15 \9

d) 7.14 mily _ QUM

Py 6661 e ¢ e

33.Which of the following Ts(/’ére characteristic(s) of gases?

a) High compressibility

b) Relatively large distances between molecules

¢) Formation of homogeneous mixtures regardless of the nature of gases

d) High compressibility, relatively large distances between molecules AND formation of homogeneous mixtures
regardless of the nature of gases




IL= lopom 370.15K 2 PV'“R‘ MM 6-389X0.032 X3 i6.\5 /CHBC/‘BJlL/_MP)
lmL= lom’ 2) LT /bl 6.96 Kooz T ap oo
o2t B 121 gl py_ ﬁ‘—eT &&
OZIMNE T ) 112 g/mol MM= 12852 X121 9{md = "
~olo2L d) 31.6 g/mol MM * m r\" g J—'% ).guk)/ﬁj
38. What is the molar mass ofFreon-ll gas if its density is 6.13 g/L at STP? M M= L&ﬁ‘_; £
AN
a) 0.274 g/mol n- P MM | 232535
b) 3.64 g/mol —ET‘
c) 78.2 g/mol
d) 137 | A% 09 193, :
el e OBT < LAIXGRIRIEY (375 137 5 fimay

'71-'{ \ﬂ/)

R / ?
34. A small bubble rises from the bottom of a lake, where the temperature and pressure are 4°C and 3. _O_atm, to the water's
surface, where the temperature | 1s 25°C and the pressure is 0 95 atm. Calculate the ﬁgﬂmhune of the bubble if its

initial volume was 2. \} mL. % & 28845k
a) 0.72mL YO A 6T 31708 Vs
b) 6.2mL T
¢) 4l4mL v o= el
d) 7.1mL 3 X2\ 235KV

2¥7.6 2986
35 Calulate the mass,in grams, of 274 L of CO gas measured at 33°C and 945 mBg, > P=\-2em

T=30615k
2) 02635 V=BT 1 = VU X2 FYx 28 oM

b) 246g o QAT 6.0832X30646:159

¢ 3spg V=

d 352 . evtam m= 3 e 58 )

e~
36. Which of the followmg gases will have the gxeatmt density at the @ specified temperature and pressure?

RV
b o D~ b g 4.0\ 0 A)\,\,MM A\
b) CCIF S Deo,= .o,: 53642 iy
c)) o a) Du= \O_osz‘élﬁl 249991 g (0.7 & 07 wisse
d) CHs \Q) Dce e, \u\\ ‘16 \i?}cmﬁ/L ry D(-LH(, 20 7 234 7l

37, D\e,termme the molar mass of chloroform gas if a sample weighing 0.389 g is collected in a flask with a volume of
kgi 02 cm® at 9-‘}—"C The pressure of the chloroform is 728 mmHg,

40. A mixture of three gases has a total pressure of 1,380 mmHg at 298 K. The mixture is analyzed and is found to
contain 1.27 mol COz, 3.04 mol CO, and 1.50 mol Ar. What is the partial pressure of N‘/‘

a) 0.258 atm ( ;/ 0
b) 301 mmHg fr \éﬁ,«’
¢) 356 mmHg —
d) 5,345 mmilg N4
.90 .
)<t\ = \ — R

.50 +1 1F+ 3.4

Pie = 0. 258 X1380 = FF.oM & 396mml




/"
é&l .A sample of hydrogen gas was collected over water at 21°C and 685 mmHg. The volume of the container was 7.80 L.

) Calculate the mass of Hx(g) collected. (Vapor pressure of water = 18.6 mmHg at 21°C.)
a) 0.283g
b) 0.572¢g
c) 0.589¢g
uL
d) T.14g 0.1 MBI | e

42. A 0.271 g sample of an unknown vapor occupies 294 mL at 140°C and 847 mmHg. The ;@ijﬁ,c@/fu@ﬂa of the
compound s CH,) What is the molecular formula of the compound? 2.\3
E O\ - 5 g v QK. ™ 2
M\ Wat'a cm  PVRGRT /g o 2R 02X Rabio =y ott
I b) CoHy W\ X o 29Y ( W )
) CsHs v @ =
m= ! : LT Hy
d CHs MR ==y MM = 2833 9/l
43. How many liters of chlorine gas at 25°C and 0.950 atm can be produced by the reaction of 12.0 g of MnO,?
298 .54 MnOx(s) + 4HCl(aq) — MnClx(aq) + 2H>0(1) + Cl(g)

(el — : S s
a) 536x10°L o 38wl ———————> ¥ ome\
b) 0.138L
) 0282L
d) 3.55L K = 04380

e e 'n\f\)(‘
;7y:nh \ “P\
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