Chapter 5: 34, 36, 38, 52, 62, 67, 116, 125

34. Charles' Law: A = Yy
Tl T2
Vi=7.00x10°mL T;=20.0°C+273.15=293.15K
V=19 T,=1.00x 10°K
T . : . :
v, = VT, _ (7.00x10° mL)(1.00x 10" K) 239 ml
T, 293 15K
vV, V
36.  Avogadro's Law: —L=_2
n, n,
Vi=25.0mL n; = 2 mole (exact)
V=7 n; = 1 mole (exact)
v, = Vin, _ (25.0 mL)(1mole) 125mL
n, 2 mole
38, a. P 774x10°Pd x — M _ 0764 atm
101,325 P4 —_—
1L
\Y% 122mll x ——— = 0.0122L
1000 mIL —_—
n ?
R 0.0821 L-atm/mole-K
T 25°C+273 = 298K
PV =nRT;n= % = (0'0'076iatmt)(0'0122 ) =3.81 x 10~ mole
(0.0821 _"”’“](298 K)
mole —
b. P ?
1L
\Y% 43.0mlL x ——— = 0.0430L
1000 ml. =~———m
n 0.421 mole
R 0.0821 L-atm/mole-K
T 223 K

(0.421 mole)(o.0821 L_atmj(zm K)

PV = nRT; P = n}f _ thole — K —1.80x10* atm

0.0430 L




1 atm

P 455torf x ——— = 0.598 atm
760 torf ————
Voo
n 4.4 x 10 mole
R 0.0821 L-atm/mole-K
T  331°C+273 = 604K
oy (@4x107 mole{0.0SZI LIaUnj(6o4 K)
PV =nRT; V=" = mole— =3.6L
p 0.598 atr
1 atm
P 745 tort x ———— = 0.980 atm
760 torf  ——
vV oo112L
n 0.401 mole
R 0.0821 L-atm/mole-K
T 2
PV = nRT: T = % _ (0.950 at;m)(ll.Z L) K
n [0.0821 _amj(o.401 mole)
mole —
P 1 atm
Vo2
1 mole CO
4.00gCO, x —2FCEYa _ 0,0909 mole CO,
44.01 ¢ CO,
R 0.0821 L-atm/mole-K
T  0°C+273 = 213K
o (00909 mole)(o.oszl LIa“f;J(m K)
PV =nRT; V =~ = mhote - —2L
P 1 atmh
750 tort x —2M_ _ 0,087 atm
760 torf  ———
1L
V. 256mL x ——— = 0256L
1000 mL
¢ 0800g
R 0.0821 L-atm/mole-K
T 313K
FW 2
o (0800 g)(0.0821 EIMIHGB K)
PV =" pw =8 mo%e ~ =97.0 g/mole
FW PV (0.987 atm)(0.256 L)



67.

116.

CHCl FW =48.47 g/mole

ﬂ =2.00 =~ 2; Molecular formula = C,H,Cl,

48.47

Since the moles (of each gas) is constant and you should assume the temperature is
constant (since an initial temperature is not given), this is a Boyle's Law problem, with
the final total pressure the sum of the partial pressures of the two gases:

Hy: PV, =P,V,

Py=475torr V;=2.00L

P,=? V,=3.00L
P, - PV, _ (475 torr)(2.00 L) _ 317 torr
V, 300 LL _—
N,: PV, =P,V,
P,=152torr V;=1.00L
P,=? V,=3.00L
P, PV, _ (152 torr)(1.00 L) 507 torr
V, 300 L —_—
P..= PHz + PNz =317 torr + 50.7 torr = 368 torr

Letx = mass of Zn
y = mass of Cr

Zn + 2HCI —> ZnCl, + H;

2Cr + 6HCl —> 2CrCls + 3 H,
latm

P 750.torf X ———— = 0.987 atm
760 tort E—
1L
Vv 225mlH, x ——— = 0.225L
1000 mIL

(7

0.0821 L-atm/mole-K
27°C+273 = 300.K

— B



PV —nRrT:n= DV __ (0987atm)0.225L)

RT (0.0821 IL_atmj@oo. K)
mole —

=9.015x10"° mole H,

1 mmole Zn N 1 hole H, N Cr 1 mole Cr N 3mole H,

X y X =9.015x10~> mole H,
65.38g Zn 1mole Zn 52.00g Cr 2 ole Cr

xg7Zn

Simplified, this is:

0.0153x + 0.0288y = 9.015x 10™ (1)

x+y=0362g;y=0362 -x (2)
Plugging equation 2 into equation 1 gives:
0.0153x + 0.0288(0.362 - x)= 9.015x 107

x = 0.1053 g Zn
y = 0362 - 0.1053 = 0.2567 g Cr

0.105g Zn

x100 = 29.1 %Zn
0.362 g sample
0-2578Cr_ 100 = 70.9 %cCr
0.362 g sample

125. a. If we have 1.0x10° L of air, then there are 3.0 *10> L of CO

V )
=—% ginceVon

total

_ Xco
Pco=%co* P total ;

_3.0%10° L

= *628 torr =0.19 torr
©1.0*10° L

b. P *V 1.0 cm’ ofair=1.0mL=1.0 *10° L

O'l(?atm*l.O*IO'3L

76 -8
= =1.1#10* mol CO
70 7008206 Lam " e

mol K

, 6.022*10” molecules

1mole

1.1*107® mol =6.6*10" molecules COin the 1.0 cm® of air



