Mixed Gas Laws Worksheet

1)  How many moles of gas occupy 98 L at a pressure of 2.8 atmospheres anq 5 tem

of 292 K? PV:V\?—T

(2% ot (45D 1 (0.0820)(292K)

2) If 5.0 moles of O, and 3.0 moles of N, are placed in a 30.0 L tank at a temperature of 25°
- G, what will the pressure of the resulting mixture of gases be?

P, {200) = 5,0) (00821 (29%)

DEl"am‘_Q

 Pors Hlatn
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3) A balloon is filled with 35.0 L of helium in the morning when the temperature is 20.0° C
By noon the temperature has risen to 45.0° C. What is the new volume of the balloon?

3s.0L Y,
293k ERAS

4) A 35 L tank of oxygen is at 315 K with an internal pressure of 190 atmospheres, How
many moles of gas does the tank contain?

(1a)(29) = n (08320 (315)
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5) A balloon that can hold 85 L of air is inflated with 3.5 moles of gas at a pressure of 1.0
atmosphere, What is the temperature in °C of the balloon?

('ao&h\/\\(sgL\ = (3,%}'\(\:&0 (Oi()'&a\) T

T= 296K -273 < @

6) CaCO; decomposes at 1200° C to form CO;, gas and CaO. If 25 L of CO, are collected at
1200° C, what will the volume of this gas be after it cools to 25° C?

250 . Vo
1473lc 29

N, - s |

7) A helium balloon with an internal pressure of 1.00 atm and a volume of 4.50 L at 20.0° C

is released. What volume will the balloon occlipy at an altitude where the pressure is 0.600
atm and the temperature is —20.0° C? s

e

(1 00N (thsOL) b. Lo0YV
292K . 283K

@: Uf"f%l_,]

Thgre are 135 L of gas in a container at a temperature of 260° C. If the gas was cooled
until the volume decreased to 75 L, what would the temperature of the gas be?

kD8I 75 b
D33k T

T 290 kL —273K =
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9) A 75 L container holds 62 moles of gas at a temperature of 215° ¢y,

IS the AN
atmospheres inside the container? Pr S\lrQ.\“ i
0 (75L) = (bamun) (0.0721) (R )
A

10) 6.0 L of gas in a piston at a pressure of 1.0 atm are compressed until the volume is 3.5 | .
What is the new pressure inside the piston?

(0 are) (L) = P, (35L)

11) A gas canister can tolerate internal pressures up to 210 atmospheres. If a 2.0 L canister
holding 3.5 moles of gas is heated to 1350° C, will the canister explode?

P (2.4l = @:%mul\ (0.0%21) (e231c)
Y- 220 odwv\_ —
szs, = wil {scplude, [3/(’, e

il Priss ue <g A 30atmwA QL Cea
-H/"v Cansier,

12)  The initial volume of a gas at g pressure of 3.2 atm 15 2.9 L.” What will the volume be ifthe
pressure is increased to 4.0 atm?

Lgva 5\’\\(\(\) (3 ﬂ(_.\ = @Oﬁt‘h\r\} \/2_
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13)  An airtight container with a volume of 4.25 x 10" L, an internal pressure of 1.00 atm, and
an internal temperature of 15.0° C is washed off the deck of a ship and sinks to a depth

where the pressure is 175 atm and the temperature is 3.00° C. What will the volume of the
gas inside be when the container breaks under the pressure at this depth?

(Looar) (H3D%10'0) _ (1754t Va
2T 210 E

b}z - 233 L_]

14)  Two flasks are connected with a stopcock. Flask #1 has a volume of 2.5 L and contains
oxygen gas at a pressure of 0.70 atm. Flask #2 has a volume of 3.8 L and contains
hydrogen gas at a pressure of 1.25 atm. When the stopcock between the two flasks is

opened and the gases are allowed to mix, what will the resulting pressure of the gas
mixture be? . ; ”
. VAL W
Qi e U\unra. Wi\l penrenlo e 0’3'[% (6 s
MZ, : O.&SM‘W\) (?)n) = @&) P-?—

'+ (pa0atwn) (250 = (638w (P2 ke

’PC? = Ol 2g0dW\

Z
P
Tr= 1L,0atm
15) A weather balloon has a volume of 35 L at S&a fevel (1.0 atm). After the balloon is

released it rises to where the air pressure is 0.75 atm. What will the new volume of the

weather balloon be?

(Loahen) (350 = (6 1Satm\ V.
Vo 2 4L
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Gas Laws Review ‘
. onp € HOh
1. Under what conditions do gases usually not show “ideal gas” behavior? LO N \\{ Y (Pw?s ey
Wi \Hﬁég awve Clost TogeHen Fhey
e TSR AUt Ayorceo—,

2. Convert 788 mm Hg to atm,

T8mmbtla ] Vgt = 1,0 Yot

v/
3. Convert 135 K to degrees Celsiu's. 1 EOma H6

B~ 7% =
4. Calculate the mass of 1.00 L of carbon monoxide (CO) at STP. o lof(, @ SIP?
(Lot dUICY = (0:0300)(273) (,00L[ e
n= 060"""]"(0[%0\‘2?.0[(} - )‘ 269 22\"(‘1-’—
D men 0044z ol

5. Calculate the pressure from 8.63 moles of O, at 85°C ina2.38 L fla

P(2.370) = (1 63neo)) (0. RN (355 £)
P-l0batws = [ 100t |

6. A gas tank is initially at 2.5 atm. It is heated from 280 K to 340 K at constant volume. What is the new

ressure? .
P &Sat _ f [P - 3,0a0m
1Y 0K

3 4ol

7. A 12.0 L sample of nitrogen has a pressure of 540 kPa at 150 °C.. The gas is compressed to 1.20 L and the
temperature is lowered to 50 °C. What is the new pressure? -

[SyacPed iR 00 = R, (120) [P . 4y0pkfa
43K 323K

8. Calculate the density of helium that is required to inflate a balloon to 4.0 L tank at 305 K and 2.5 atm?

e Pt O A = B.Sat (400 e
e (0.0920) (zusk
9. Compare the diffusion rates of helium and radon. R CI = o ' a-o 9/L,

bicke _ [222 e ohituses 7.4 s
(@ EN B \(;‘ —FKS‘-)’«V “han £
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10. A sample of ozone is collected over wate . <7 @ " # ol o2 gen o
pressure of the ozone gas? ater at 27 °C and at a barometric pressure of 765 torr. What is the partial Aes

?ﬁ"’Y“ = ’_\)(5‘\’ ()Hz()

705'*\& £ Pﬁ £ 201
11. Are volume and temperature inversely or dif :)'fre ate . Bwjz:ur\g: ife example.

d\\'*ﬁd“ht — ot i o allsm '64115 w) s whi~ haatel
\ota T ,(T(,a.mﬂ_.:

12. :\ l(‘iﬂgitu_re of gases con{ains N, Oz, and CO,. If the total presgure of the mixture is 10.0 atm and N> = 2.0 atm
nd O2=3.5 atm, what is the partial pressure of CO,? é = Nzt PO o+ ’sz—

100 ab = Q.0atm* S abwt ey,

13. Ifa §an1ple contains 8 moles of H,, 3 Tiotes of O, and 2 moles of He in a 7 liter vessel at 19 °C, determine the
partial pressure of each gas and the total pressure of the mixture in units of atm.

o (N g Lo I Pae (10 = 2 (007213 (292
’?V\Z:Z‘L"f ot Pl-k-: ( « S pbm

I LY 5 (0,0?‘}\\(2923 Pr = 2714atn (-3t T [Oabn
02 (:-, 3 6\ ()T: q#amm/

= 10«
14. If a gas samppe?wuh a pressure of 86.2 kPa contains 53% methane gas; T partial pressure of methane?

0.2 (053) =

15. What are the five main parts of the Kinetic Molecular Theory?

b'\\*.\\{/azol DEDj——
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Cheml28 Dr. Baxley

Intermolecular Forces Worksheet

Answers are on page 3 & 4. Do the problems on Your own BEFORE looking at the answers,

1. Predict the molecular shape of each of the following: :
- W " C _ .\
.‘(l'- a. H,S “.—5 —\+ ber\-&- Ou —;g Q.
| . '
q-C e e dedberdadeald
. e \
A4

: c. SO, \p—ﬂ‘f\'r ) \CL\ :

‘

i
: X ' A T
v d BrF e Gy By—F @xu\ o ¢

d.. PCl; qﬂd_%kka\ bf‘\‘DU\\)YM\M’fL c = \(l,‘,

0y &
2. Listall types ofIMFs that would occur in each of the following (you should have a good
eqough understanding of electronegativities to answer all of these, except maybe SO,, (=
without look up the electronegativity numbers). 'ﬁ {
. ._ = ot
a. CH;CF; dm‘ o\e Jdlpde LD i (F (:
‘ &
b. CCl, s -
c. SO, dipele —clipsle , LD Rl

4. BF clipule—d spele , L] -
e. €N _ clpde —dl {pdle LD sy ) AN X
£ PCls L> o |

3. HaS, O; and CH30H all have comparable molecular masses. List the dominant type of IMF
for the pure substances, then rank the strength of each compound based on IMFs within the

samples.
(1 = strongest, 2 = in between, 3 = weakest).
Substance IMF ‘ Relative Strengﬂ
HBr Al pela - AAfp sl o2
0, LD 3 \
CH;0H B \ \
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4. Circle all of the species below that can form a hydrogen bond in its pure form. Explain why

the other species couldn't hydrogen bond.
CaHe (CHE?) ) KCl H,CH,Cl op CH;OCH3

: N‘-\\ruer be bondad 10 N, 0, F 10 Juste HBE
forces to strongest. Justify your

5. Rank the following compounds from weakest intermolecular
answers. \

HZS I Nz Hzo I
pO LD LD 3 Nz, 42

o)
] ur answers.
6. Rank the following from weakest intermolecular forces to strongest. Justify yo

e : ,Po HpTe
Hg) HQS) Hé @ | ALl LD uo) T
- -f e

h,S) B, 0
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Chem 150 Activity on Intermolecular Forces

Q20. We see similar trends with other compounds. Graph 2: Selected boiling
points vs. period
a) Which three compounds deviate from the linear
relationship that seems to be present between bp and row 100 -
number (in Graph 2)? APy ) HFI VISES N
b) This indicates that the three compounds listed Bolling point
in part a have L (stronger or weaker) re 100 - N
intermolecular forces than expected. iy
) 200 4 cny s, O
c) Besides H, which other elements are in
th.ese three compounds? N, 0, s T
d) Complete the following:

Row number In periodic table

Compounds containing a hydrogen atom bonded to the elements

—
_,AL. g and I;_ form very strong intermolecular forces.

These forces are called hydrogen honds.

$) Sre1hydrogen bonds the same as covalent bonds between H and another
B e s el adbercon b+ pslicds

If not, are hydrogen bonds stronger than covalent bonds? (See Table 1). I Q’
N O

Q21. Compare the boiling points of NH; and SbHs i in Graph 2. S\o)—LB 7 N| \)‘ 2
a) Which is more polar, NH; or SbH,? @\5 N¥4

b) Which can hydrogen bond, NH; or SbHs? N H3

¢) Based on polarity and hydrogen bonding, which do you expect should have the stronger
intermolecular forces? —
-6 — N s

d) Which is shown in Graph 2 to have stronger intermolecular forces? S \0 \l—a

e) Provide an explanation. WL s s d'b de s S0 W”}S\M‘V
Yoo N

Exercises

Thig activity is based on sections 9.6 on non-covalent interactions (intermolecular fgrces). Refe

Answer key to thfs activity will be posted online.
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