Useful data; Na = 6.02 x 10%/mol; T(K) = T(°C) + 273;

R = 8.315 J/mol.K = 0.0821 L.atm/mol.K; us = V(3RT/M)

l.abc@
@& d

b
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el g

_4,Q1) In the following reaction, which atom is oxidized?

BNal + SHiS0, = 4, + 11,5 + 4N, SO, + 4H,0

a) Na b) H e iy @D

(W AA

Q2) What mass of solute, in g, is contained in 356 mL of a 0.895 M ammonium chloride, NH4Cl,
solution? (Molar mass of NH,Cl = 53.5 g/mol)

a) 12.3 b) 26.6 @17.0 d) 30.5 e) 21.8

EAAY

v
Ve Q3) A 51.24-g sample of Ba(OH)2 is dissolved in enough water to rpake 1.20 L of solution. How
many mL of this solution must be diluted with water in order to make-1.00.L of 0.120 M Ba(OH)2?

(Molar mass of Ba(OH)2 =171.3 g/mol) Pirmevn
a) 643 b) 482 c) 278 @i562 e) 401
g ®“2C\L\ g -
ELI- T
\Y4
_~ Q4) Calculate the mass in ‘§_’of cadmjum sulfide,.CdS, precipitated when 250.0 mL of 0.15 M

(NH.):S solution is mixed with 120.0 mL of 0.063 M CdSO.. Molar mass of CdS = 144.4 g/mol.
Thé balanced equation for the reacionis: 7 5.6—

{
%__u )zSiaq)+c,d’s'94(ag) — GdS(s) + (NH):504(aq)
a) 1.7 @ 1.3 c) 0.92 d) 1.5 e) 1.1

%

YV
Q5) A 0.207-g sample of an unknown monoprotic acid is titrated to the end point using M_L of
0.106 M NaOH. Calculate the molar , in g/mol, of the acid.

i -

a) 82.3 b) 136 O d) 151 e) 109
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a)13.1 b) 16.5
©) 10.9 d) 14.6 €) 18.3
Q7) Calculate the d S
Culate the density, i
44.01 g/mol. ty; n g/L,, of CO;, 8as at 27 °C and 0.70 atm pressure. Molar mass of CQ, =
@13 b)0.21 c) 16 d) 0.89 €) 0.54

Q8) Which of the following statement about Kinetic Molecular Theory of gases is correct?

x @) Ata given temperature, molecules with a greater molar mass will have a higher average kinetic

energy.

ot b) As the temperature of a gas increases, the average kinetic energy decreases.

» c) The average kinetic energy of a gas is dependent on temperature, molar mass, and speed.
o« d) Molecules with a greater molar mass will have a higher speed.
e-most probable speed increases as temperature increases.

g - F_—-
i o 7 T, .

1

Q9) What is the molar mass, in g/mol, of a gas that effuses through a small hole twice faster the rate
of chlorine gas, Cl,, at the same temperature? Molar mass of Cl; = 70.9 g/mol.

a) 38.5 (o177 ¢) 142 d) 24.6 ¢) 64.0

QlO) Calculate the root-mean-squared speed, Ums, of oxygen, Oz, molecules in a sample at‘gé:&
Molar mass of O, = 32.00 g/mol.
I A T

2 -1
a) 442 m 5" b) 681 m s @51511\ 5! d) 482 ms® c)593ms

Scanned by CamScanner
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Q1) which one of the following statements is false?

e

o in internal energy, AU, i
a) The change inin BY, AU, for a process is equal to the
constant volame, qv. q amount of heat absorbed at
b) The change in enthalpy, AH, for a process is equal to the an ‘
: ; 0CEess 1 10unt of heat ab
bt ey sorbed at constant
- ¢) If qp for a process 1s lls_ggl{yg, the process is exothermic.
- d) The freezing of water is an example of an exothermic process.

@Vork'is a state function.

Q12) Calculate the work, in (L . atm), associated with the expansion of a gas from 152.0 L to 183.0
L at a constant pressure of 16,0 atm.

a) -666 b) -518 ¢) -444 (@)592 ¢) -359

—

m\ /\‘i- M,\_ t

Q13) A 140.0-g sample of water at 25.0°C is mixed with 80.0 g of a certain metal at 1_QQ_Q_°_(£.
After thermal equilibrium is established, the final temperature of the mixture is 29.6°C. What is the

specific heat of the metal? Specific heat of water = 4.184 J/g°C. To
a) 0.38 J/g°C b) 0.77 J/g°C c) .48 1/g°C d) 0.89 J/g°C e) 0.55 J/g°C
A, = -
™msS ot —_—m S D \‘
L4 —tges=75) = — B0 FUABUF (Z24.C -0

Q14) The AH value for the reaction (1/2)(;)2(g) + Hg(l) — HgO(s) is‘—SO.Bﬂkalmrol.lﬂow much heat
is released when 22.5 g Hg is reacted with excess oxygen? Molar mass of Hg = 200.6 g/mol.
e : e : : - __‘:,::___—ﬁﬂ-

=
a) -23.8 kJ @-10.2 K ¢)-30.2 kJ d) -19.2 kJ &) -14.7 kJ
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7
j (15) Determine the standard enthalpy change AH

~juminum metal according to the equation: = 1 kJ/mol, for the reaction of of Fe,03 with

lfeig)a(s) + gﬂ@ ~ ALOy(s) + 2Fe(l)
— - L~

Given the following::

Substance AH¢ kJ/mol

Fe,0;(s) -825.5

ALQO;(s) -1675.7

Fe(l) 12.4

a) -931.8 b) -657.1 €)Y825.4 d) -460.0 e) -754.0

Q16) calculate the standard enthalpy change, AH® 5, in kJ/mol, for the the following reaction:

2NO(g) + 02(9) - N;04(g)

e

Using the following thermochemical data:

1% Na(g) + ¥%0:(g) = NO(g)- AH® = 90.4 kJ/mol
2, 15 Ny(g) + 02g) —~ NO(9) AHP = 33.8 kJ/mol
2NOz(g) ~ N204(9) AH° = -58.0 kl/mol

a) 171.2 b) -114.6 c) 114.6 (d)-171.2 e) 88.6
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CHEMISTRY 101 Second EXAM DEPARTMENT OF CHEMISTRY
70 MIN December 6 , 2014
NAME =35 2.5—E 2271 Aol SECTION ....cccvcoren REGISTRATION No. (21 2V HE2..

200D ORI PRI IO RIS ISR I IS R IR

1) a b c X e f 14) a b X d e f

2 a X ¢ d e f ) a« b ¢ d X f

% x b ¢ d e K 1) a b ¢ @& e X

4 a b X d e f 17) a <4 ¢ d X f
5 A X ¢ d e f 18) a X ¢ d e Of
&) a b ¢ d X f 9) a b X d =& f

7 a b ¢ Jd e & 200 K %6 ¢ d e f

8 X b ¢ d e f 2) a b o MK e =
99 a b ¢ d & X 22) a b X d e f
10) a b c X ’e f 23) a b c X e f
) o Y K d e f 24 o X ¢ d e f
2) &« b g X e f 25) a b e &K e f
13) X b ¢ d e f 26) a b ¢ X e f

::71]‘3@8"\35'0%:?1}8@3‘50&9¢ﬂ&¢?3‘%&‘0%¢1}O@g‘%&&‘ﬁ@ﬂ@@ﬁ%@&m@ﬂ3@3%&‘0



‘nswer each of the following questions and put X on the correct ¢

1) Calculate the molarity of a solution of 7 57 g of methanol
10° mL of solution.

0952 b)L16 137 (dN58  )179  )199

M= '%‘3‘— = LERjg20 = 0.15 7 o> 6

L. 50X 1353 l.5Z %

2

2) Calculate the volume (in mL) of 5.0 M solution H,S0,
H.S04 solution

hoice on the front page:
(CH30H, Molar mass = 32.0 g/mol) in 1.50 x

that are required to prepare 453 mL 0.32 M

M & 32 AF53
027 (BRI 31 ¢)33 935  fay TRy 50
/{/{": B.C) A\V) = M'LV"L U'L — gp 'F‘FESK\CSE EDWR% 2-2 .C‘
V= %5.0.01 M?‘;%EB R @R Fia ©.32
i

vz
* Caleulgte the concentration (in M) of 50.0 %L of HzS04 solution which is needed to neutralize 3912

mL of 0.1510‘M NaQOH solution Ay, s \/: k.o

ESOW + 2 NGOH(Qq) ——  Na;S0, () ¥ 2 HzO{aq) /Of/‘/c@u =
Y.
@0.0476 " b)00500  ¢)0.0523  d)0.0550 L, 00571 Jgdosor 4 12
s Ty < ,lv\_ £y f) ZK . EO\O
Mxg = "Zav S & ey 5ot (SN

’ = o ge XSO"‘Z:S'Q@D-O;&% OO2F
4) A sample of%?b g of a solution containing Ba® ions is treated with an excess Na; 504 to produce
53605 BaSO; precipitate. What is the percent by mass (%) of Ba*" in the original sample?

(Molar mass of Ba = 137.3 g/mol and for BaSO, = 233.4 g/mol)

0)235 b)270  (cJB14 d)357  e)401 f)44.4
BaV= 13723 4 wov. =-52.8 7 masst 5L o0y
235 . ¢
Maeo B r - £2.2 4 O3€05 = §q.7 e A X

2L o N :
. " 4 - 3+ 2+ i idic solution,
5) When fhe r'eaC'_l'IOl"l f‘_:eZ (aq)f H-(uq) + an4 (aq) — Fe (aq)"’ @_(aq) + HZO(I) 1S balanqed ln_GC d -

ici B & S+
the coefficient of Mn" is fe T S

X1 0) )3 ) d) 4 e)5 f)8

AnOp — M o0 |
= > -~ % e )

] /
6) Which of the following statements is correct about Bayle's law?
P \
a) ¥= constant b) e constant c) e constant
v : T _ -
d) — = constant @V = constant  f) y = constan
n

6@9\&‘7



Which of the following is not an assumption of the kinetic molecular theory of gases:

a) The collisions between moiecules are elastic.

b) The gas molecules are in constant motion.
¢) The volumes of the gas molecules are negligible compared with the volume of the container.

Mo

The gas molecules are in rapid motion.
e) There are neither attractions nor repulsions between gas molecules.

% At a constant temperature, all the molecules have the same speed.

) The standard temperature and pressure (STP) refers to

73 Kand 1 atm b)298 Kand L atm  ¢) 298 K and 1 mmHg
d) 273 K and 1 pascal e)273Kand 1mmHg  f) 273 Fand 1 atm

vV » v
 How many moles of gas are there in a 45.0 L container afg_5_£c and 590. mmHg? (760. mmHg = 1.0C
Y 60 | abrem

atm, R = 0.0821 L-atm-mol ™K, T(K) = T(C) +273)
=25e2r; VVEROT SLT. TOUXR W
a) 1.21 b) 1.28 ¢) 1.33 d) 1.38 Mzts @1_48 6o x = 590
OFEL & 1@4721\*%&2&\% . X: Eag _
) Calculate 'rhe censn‘y of?N%?’gas (g/E; ina r%nk at 1.5 atm and 5 9 §C (molar' mass of NOz = 46 O
& - dRYT
g/mol,R=0.0821 Latmmol"K") {41 - of gT 50 4 273 Al = > |
. d xo .22\ D8
a) 1.8 b)2.2 c) 2.6 [@))3.0 e)34 )38 Fv.O= =
! ) = O{ + _‘_‘5__2—_\ 5 2
3.0 % w2 $6o - &) 7‘%
* Which of the following gases will have the greatest rate of effusion at a given temperature? Molar
mass: NH; = 17, CH, = 16, Ar = 40, HBr = 81.0, HCl = 36.5, N; = 28.0 g/ mol
o J%
a) NH; >(CH4 OAr  d)HBr e Ha N e T T,
(4 FU A 365,  2z2© Fed

< .
) Calculate the root-mean-square speed (Uqms) of €O in (m/s) at 25°C (Molar mass of CO = 28.0 g/mol
R = 8.314 T ol K™, tpmg = |27 ) 254 272 = %2

0682  by612 w515 @482 e)442  f)4ll TR E 3 w2
22.0
265,75,

- Al
Uyne = | 3R _ [3xga\ERETEC o o ]




13) CFs (Molar mass = 100.0 g/mol), effuses fhr}oggh a small opening at a rate of 45)'; 10 mol/h. An
unknown gas effuses at a rate of 5.8 x 10" fnol/h under the same conditions. What is the molar mass

of the unknown gas (in g/mol)? e 7™
L= % il f(&_ A,

@3 b)53 )40, d) 35 e) 27 f)22
_ \00O.O £Y ? Qhids |
C5é7 = —ﬁ) lz "%
) &i\ M 5 2%
— _ e ;
‘/07. = ‘{;;; l.&g.

14) Which of the following conditions will give lowest deviation from ideal gas behavior?

a)1000°C and 40.atm  b)0.0°Cand 20.atm  (c}100.0°C and 1.0 atm
d) -100.0°C and 40. atm  e) -100.0°C and 20. atm  f) -100.0°C and 1.0 atm

15) Which one of the following conditions would always result in an increase of the internal energy of a

system? g ! o% - W
a) The system loses heat and does work on the surrounding
b) The system gains heat and does work on the surrounding

&) The system loses heat and work is done 2 by the surrounding on the system Vo
d) The system loses heat without doing any wor'k

@ The system gains heat and work is done by the surrounding on the system
f) The system does work on the surrounding

16) For which one of the following reactions will AH equal to AU?
a) H0() —»> HzO(g) Selioh— L.
b) CGCOg(S) _—> CC(O(.S') + COz(g)
¢) 2Ha(g)+ Oxg) —> 2 H:0(9)
Hz(9) + Br(g) — 2HBr'(g)
e) CHi(g)+20:(9) —> COu(g)+ 2H.0())
(B H:O(9 ——> H,0(9)




) Calculate the enthalpy change (in kI/mol) for the reaction
NO(g) + O(g) —> NO:(9)
from the following data:
 0: '
NO(g) + 0x(g) —> NO:(g) +2%(9) AH= -198.9 kI

/03@5 ——> 1,507%(9) AH=-142.3 kI O
Q —» 20 z
0:(d) (g AH= 4950 kJ Awe —192.9 = (- Fa5)
0 —>Fe = — FAs
a)-324.1 X(-3041 c) -284.1 d) -264.1 -294.1 f)-309.1
2 a6\
- SR
18) Calculate the AH % (in kJ/mol) for the following reaction. 3.2 _aob. 3
_\0O ,
| N
Si0,(s) + 4HCI(g) —> SiCly(g) + 2H.0(g) &0
AH% [SiO4(s)] = -910.9 kI /mol; AH% [SiCla(g)] = -657.0 kI /mol; l 251 i
AHS% [HCI(g)] = -92.3 kT /mol; AH% [Hz0 (g)] = -248.8 kJ/mol
1615 6) 1795 ¢) 1475 Y1555 e) 1395  Xj1255

500 M HCl at 25.0°C is added to
the temperature of the mixture
°C, the density of the

19) Calculate the heat of neutralization (kJ/mol) when 50.0 mL of O.
50.0 mL of 0.500 M NaOH at 25.0°C in a coffee cup calorimeter,
rises to 28.7°C. Assume that the mixture has a specific heat of 4.18 J/g-

L, and the calorimeter has negligible heat capacity.

reaction solution is 1.00 g/m
a) -41.8 b) -43.5 @51.8 d) -55.2 }({-61.9 £) -65.2
_ ) s w22 R
= . €
20) Which of the following is not state function? ‘Zf‘ . 0{7 :
. + 5

@ enthalpy ){hem‘ ¢) temperature  d) volume e) energy f) pressure

21) Calculate the heat (in kJ) released from the reaction of 75.0 g of Cl; (Molar mass of Cl; = 70.9

g/mol) with enough amount of Ha according to the following reaction:

Hz(g)"'Clz(g) e 2HC|(_9) AH= -37J/mol
a) 131 by184  c)236 (4288 e) 341 X/s%
— 3FC
=




¢) What is the wavelength (in nm) of radiation that has a fr‘e._q_ency of 6.11 x 10" s7'?

- 8 0()‘((0 Ze
(C=Av=3.00x10°m/s)  —7 _ _\_7 s §roclE -
a) 434 b) 461 c) 491 d) 516 e) 554 f) 587
23) What is the energy (in J) of one photon of microwave radiation with a wavelengfh 0.211 m')
V=
h=663x103%Js, E=hv, C=3.00x10° m/s, c = Av) = AV
(h x nv, ¢ = A C_ @ /_{ . A
a) 1.09 x 10°% b) 1.31 x 107 ¢) 1.63 x 10-:: % e i 2
9.43 x 107 e) 8.25x 107 £)7.62 x 10° S

24) Atoms emit visible and ultraviolet light when L& T Kl Y\ 5“ @ | BX (>
M electrons drop from higher energy levels to lower levels.
b) electrons jump from lower energy levels to higher levels.
¢) the atoms condense from a gas to a liquid.
d) they are heated and the solid melts to form a liquid.
e) the electrons move about the atom within an orbit.
f)  the electrons move around the nucleus of an atom.

‘ff\[o

25) Calculate the energy (in J) of the photon accompanied by moving an electron in a hydrogen atom

from the n = 6 to the n = 3 principal energy levels. (E.=-2.18 x 1078 J(1/n%))

a) -2.08 x 1077 b) -155 x 107 - N -1.82 x 10719
@y-102 x 10 e)-4.84 x 107 f) -5.01 x 107
E . =ZalB
36 -9 FIT
— l.ap

26) In the hydrogen atom, which of the following transitions will result in the emissian of the lowest
energy photon?

ajnz=4 -n=1

b)n=5-n=1 c)n=3-5n=1
@h=2-n=1 - .

eyn=7 —-n=1 fin=
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General Chem. 101 Second Exam  11/12/2011 60 min.

NBImE: ....conesmeras s S b i S e = RS Reg. NO.: . wvt s reviiisisnns

IOStUCLOr AN tHNE. .. ineerereneneneanananenananns SEat NO. +ooeneeereneeensenenenenes

Ideal gas equation: PV=nRT ; Egnoton™ hv; N=6.022 x 10® mol™;

R(gas constant) = 0.08206 atm.L / mol.K ; h(Planck’s constant) = 6.63 x 107 JI.s
c(speed of light) = 3.00 x 10°* m/s ; E (for H atom) = — (2.18 x 107®m?)J;
Onenm=10""m.;A=h/mv; c=vA. atm.L =101.3J

OO®OORRLOORARBOORNIAHOOBBBOCBOBOOBOL

ANSWER SHEET
1, a b v d ¢ 9. »a b c d B
2= a b C d e ' lb. a b c d g
3, a b B d e 11. a b e d e
4. a b ¢ d & 12. a b c d e
e a b c d e 13, a b c d e
63 a b ¢ d e 14. a b ) d e
7 a b g d e 13 a b & d e



The volume of a certain amount of a gas is 8.80 L at 127 °C and at pressure of
2.00 atm, calculate its volume at 27 °C and 6.00 atm.
a) 6.60 L b)4.40 L c)3.30L d) 2.64 L e) 2.20L

Calculate the density of CO7 gas (in g/ L) at 25°C and 1.60 atm. Molar mass
of CO, is 44.0 g/mol.

a) 2.52 b) 2.70 c) 2.88 d) 2.10 e) 2.34

A sample of 1.40 g of a vapor occupies 0.559 L at 97°C and 0.967 atm,
Calculate the molar mass of the compound.

a) 98.3 b)78.6  ¢)124 d) 144 e) 112

A mixture of 0.260 moles O, and 0.540 moles N, has a total pressure of 4.00
atm. Calculate the partial pressure of O, in the mixture.

a) 1.30 atm b)2.60 atm  ¢)3.25atm d) 0.980 atm e¢) 1.95 atm

For the following gases (given molar masses):

Fy(38), Cly(71), Ox(32) and COx(44)

The order of increasing rate of effusion is:

a) Fp <Clp <CO,<Cl, b) Clp <Fp<CO, <0,
¢) CL<0,<F2<CO2 d) CO,<0,<Fp<C(Cly
e) Clh <CO,<F2 <0,



According to kinetic molecular theory, which of the following statements is
correct?

a) At same temperature gases with larger molar masses have lower average
kinetic energies.

b) The volume occupied by an ideal gas particles cannot be neglected.

¢) The pressure of the gas is due to the collisions of the gas particles with the
walls of the container.

d) Ideal gas particles repel each other, but do not attract each another.

e) All above statements are wrong.

A gas is allowed to expanded from an initial volume of 2.00 L to a final
volume of 11.00 L under a constant external pressure of 5.00 atm. The value
of work, w , is;

a)—1.82x10°J b) —5.79 x 10’ J c) —2.74% 10°

d)—3.65x 10°J e) — 4.56x 10’ ]

Which one of the following reactions has AH equals to AE?

a) CaCOj;(s) — CaO(s) + COxg)

b) Ha(g) + 1/205(g) — H00)

¢) CHy(g) +20x(g) — COx(g) + 2H,0()
4}, Ha(g) + Ch(g) — 2HCl(g)

e) H,0(l) — H,O(g)

9. 50.0 mL of 0.500 M HCl at 25.0°C is added to 50.0 mL of 0.500 M NaOH at

25.0°C in a coffee cup calorimeter, the temperature of the mixture rises to
28.2°C. What is AH of neutralization per mole H,O produced? Assume the
mixture has a specific heat of 4.18 J/g°C and a density of 1.00 g/mlL . Assume
the calorimeter to have zero heat capacity.

a) —54 kJ/mol b) —57 ki/mol ¢) — 52 ki/mol
d) — 55 kJ/mol e) — 59 kj/mol




10. Given the following thermochemical equations:

NO(g) + O3(g) — NOy(g) + Ox(g), AH = -198.9 kJ/ mol
Os(g) — 1.50:(g), AH=-140.3 kJ /mol
0,(g) — 20(g) v AH =+ 495.0 kJ /mol

Calculate the enthalpy change for the reaction: NO(g) + O(g) — NOx(g)

a) —302.1 kJ/mol b) —304.1 kj/mol ~ ¢)—308.1 kJ/mol
d) —306.1 kJ/mol e) —300.1 kJ/mol

11. Use the following data to calculate the standard enthalpy of formation, AH®,
of manganese(IV) oxide, MnO; (s), inkJ/mol. '

2MnO,(s) — 2MnO(s) + Ox(g) | AH = + 264 kJ/mol
MnOs(s) + Mn(s) — 2MnO(s) AH = — 248KJ/mol
a) —505 b) =512 c¢) —508 Qils ¢) —527

12. What is the wavelength of a photon of electromagnetic radiation whose
frequency is 4.20x10" Hz.

a) 71.4 nm b) 32.6 nm ¢) 98.4 nm d) 51.7nm  e) 41.7nm

13. Calculate the wavelength of the wave associated with a proton
(mass =1.67 x 107 g.) moving at a speed of 1.90 x 10° m/s

a) 0426nm  b)0209nm ¢)0.153nm d)0.137nm e)0.180 nm




14. Calculate the frequency (in Hz) of the electromagnetic radiation emitted
by the hydrogen atom in undergoing a transition from the n=>5 level to
the n =3 level.

a) 2.74x10" b) 7.64x10" c) 1.60x10"* d) 2.34x10" e) 2.98x10"

15. Which one of the following sets of quantum numbers is not acceptable?

a)
b)
c)
d)
e)

n
n
n
n
n

I

i N O S N

i

-

!

-

I

N Ay S~ S~

Il

3, m,=—3 ’
2, m1=+2,
4, m=+2

0, m1=0 5
1, ml*‘O 3

ms=+1/2
ms=— 1/2
’ ms:+l/2
ms=—-/2
m5=+1/2

16. Which of the following is the correct electronic configuration of Se(Z=34)?

a) [Ar] 3d"4p°

d) [Ar] 4s® 3d" 4p*

b) [Kr] 4s” 3d" 4p’

e) [Ne]4s®3d"%4p’

¢) [Ar] 4s* 4p*4d™

A EA Ws W3 VR VA VIS v 1B ©DF WA VA VA VIA VIA  ©
B ',,- .'\ :‘_ ‘ :ﬂ‘ .',I :' \\‘ :- I:l" ’.‘-“ ",'x.‘ :.'-\. :.'\_‘.
1 : oy ] il !," i \ 2
1.0079 |1 '\‘ i :,' :i ’ .‘: “,' ': :: "‘. / \ Y, \ '\ 4.0026
3 |14 | i Vo Wil M8 6 7 s 9 w0
Li | |Bel; i {1 ' Py I B||CI{N||O|]|F||Ne
6.94119.0122 | | Pt . v of o u] {10.81] | non |14-0067]15.9994118.9984 20.179
I T T | ; P e [ s e ]|
Na| Mg i i i L All|Si||P|{S||Cl|lAr
22.9898|24.305 | ¥ } Y ] i 476.98154 28.086 130.9738| |32.06 35.453 | 39.948
19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
LI K |ICal|Sc{|Ti|| V]| Cr||Mn| Fe||Co Ni||Cu!|Zn| |Ga| |Ge| | As| |Se} |Br| |Kr
39.008 | | 40.08 44.9559| | 47.50 |50.94144 51.996 |54.9380| £5.847 |58.9332 sam {63546 | |s3e | | eer2| |7260) |7am | | 7896 | | 79.m6) | 8380
37 38 39 40 &1 42 43 44 45 46 a7 48 49 50 51 52 53 54
Rbllsr!lY |lZrl INb| IMo||Tc| | Ru| |Rh|||Pd||Ag||Cd||In||Sn||Sb}|Te|| 1| |Xe
85.4678| 87.62 |BB.9059| | 9172 |92.9064| 95.94 |9 7062] 101.07 [102.9055 106.4 |107.868{ 112.40 | | 1482 118.69 | 121.75 § 127.60 [126.9043 | 191.30
55 | | 56 57 72 || 73 74 75 76 77 78 79 1 80 81 82 83 | | 84 85 86
Cs||Ba||"La| |Hf | |Ta| |W | |Re| |Os| | Ir Pt||Au| Hg||Tl||Pb||Bi| Pol|At Rn
132.9054] 137.34! 138.9055) 178.49 [180.9479 183.85 | 186.2 1.2 |192.22 195.06 196.9665) 200.59 204.37 2L07‘2 2018.9804I (210) (no) § |(222)
87 88 8% |
Fr Ral |tAc 58 59 &0 61 62 63 64 65 66 &7 1] 69 70 n
) 2260254 |@2D)] Ce!|Pr||Nd||Pm!||Sm|||Eu||Gd||Th| |Dy| |Ho| | Er||Tm| |Yb/|Lu
e LANTHANIDE seriesL140:12]1409077] [144.24) (147) | 150.4 | |151.96 157.25 |58.9254 162.50 | 64.930) 167.26 68.9342 | 1304 | 174.97
——TT—T T T T T T T T =TT 7T T 1o T Tom | l1an | 1103



Solylion:
‘y‘ F=2atm, [ =batm

Ti=127+2 73 =40 *
s 2F4J9% . B K

V::-'g'gc?l J VZZT ?

R Ve (v, = 2.00l)

T Ta T
@

2] 1= 95:073=243 K"

d=MP _ 444146 _ 9273
RT 002215242 @
2 M,, = MRT _14¢0.0321(479+ 273
% 004750559
= 924
_i//, on':* noi — 0-2
HOZ+I7N2

* [ = L3an] @

5. M, ecan effusin
Cla<loy<Foc Oy €

4. e

A, Yo=2l , 2l , PStm
W= -PAV = -5(1{-2)
=-Y5atnl=-Y 544007 @

ﬁ,ﬂéijﬁ;(ﬁb‘; ;@75#,,%2@ —(05 +2H:0
©

fﬁ; Hel +Naglh —» Nacl + Hz0

Vi = = 5oml = 00,[ VZ—;C’ML UOFZ

M o5 ,M=0.5
=(23.2-25)_—32 8= 77

C=0,SP=412

AH =(SPamx AT) + (C%_/LT): Y.13%loox 2.2
=133 kg = -1.337Kg

N é.xo thermic

M=d x Vkobl = 1 * (§0+50) = joo‘j
xHCL@NaoM LR (osmg Jule )

Mo = iy = MRV = 0-5%0.05 = 2545 mol.

}Qg%IOMOl’——PI-??:]kJ
1mei —» X = -'117)(:-5‘/[(']—

@
dof  Ng+0s —»NG2 + O , Mi=-142.9
03 — .50, , AH=-1403

é O — 20 | AH= 495

NO + 05 — NO; 452 C AH=-149 4
1 50, —» Oz %JA‘L«SFAH +140.3
O —=o50; AH=-247.5
Laplal) mﬁ’/p;@w)
DH, = =198-94 +14p.3- |4 7.5
= -306-] Kj/ﬂw[ @

U -510- M ©
12|
C=AxV=3410% 7. c =31
V' Yoy
=Y am
G3
9. AF- A[n; ‘0’ 21721/0 5 ?Z
v= AE _ 15410 _ ~233 %l

h £.626x00°1



13
-V
=1.
9o’
,m
=1
4
7 % /0“27
K

J

m
v -
i,
6626410
I =
.mé“#?
x.ltqo :
Pt
iog:?
208
{3“0_40
m

_—J
' .
o L.; ™
3
I 2 m
=
&

{(}\)
é*g) Ly
(Lyans
5.8
I S0

-4
@

g [A(] 12
Ys?zd
o
4Pt

NS




The University of Jordan General Chemistry 101 Chemistry Department

Date: 12/12/2010 Second Exam Time: 60 min.
Name: ) .. Registration Number —
Instructor SeatNo. __ Day/Time

Answer Sheet

K =°C+273, 1atm = 760mmHg, R = umummntmul} £.314J/(K_mol), L.atm =
101.3J, H;-ﬁﬂ-ﬂxmﬂ h=6.63x10 15, R,=2.18x107"™ 1,

¢ =3x10° m/s, PV-nRT, u_ AP = ,,{ , KE= %RT N{—-nr}ﬂ.E—ﬂH - PAV

AE =q+w, & = v, E=hv, Ey=-Ryflin’), A = h/(mu),

1. a b e d e 9. a [} ¢ d e
2. a b ¢ d e 0. a b c d €
3 a b c d e 11 a b ¢ d e
4. a b c d e 12 a b c d e
5. a b c d e 13. a b ¢ o e
6. a b c d ¢ 14 a b c d e
7 a b c d & 15, a b c d €



1] Determine the molsr mass of a gas if0.40] £ weighs 1.55g ot STP?
a)693 gfmol 8} M5 ehmcl  &)BOGpin! )53 gimol &) 433 gimol

2] In a reaction of cal-ium metal with water, = volume of hydrogen gas collected at
50% and pressure of 288 unlly is 441 sl Wintis the mass (in grams) of the hydrogen
ges obtained? The vapov jwessur: of waler w 0T is (1B mmbe. (Molar mass of
Hy=2.016 g/muwi)

a)0.0436  BAO.03Rep 3 021906, o) D.02425 ¢) 0.0488z

3] Calculste the mass of calciwm (in g) dwt i oo d'ssolved in sulfuric acid in order to
obtzin 500m/ of hiyd. vocn gas 9 20 and 7700 g? (Molar mars of C'a = 40.08 g'mol)

Calsy+ HaSOUaq) ¥ CaST5) + Hinlg)
a)i38g 00435 p c)l24g d) .24 g e)l.itl g

"4} What is the kinetic sty of 3 male or 06 21 200K (m kY

@) 200k  b)ditsio™ & 1255107 At 0200k 2249k

5] Winch of the follawiizy is & wrong statenrcu®

a) Ha gas behaves mooe idealy than (0, o6

b) CO; (44 g/mol) effuses Gusies than PL{) (28 pimad) st STP

c} At the same temporeeere ralecules of 2 gas i o v melar mass have Ligher average
velocity than heavier mole=les

d) Average kinetic m:rg} Aorende only on iemperatune

) Real pases behaves o= il grses st fow prezmire and high temperature



6] Calculate the root mean square Velocity (ums) in (m/s) of CO; molecules in a sample of
COy gas at 1.0 °C [molar mass of CO; = 44.0 g/mol]
4) 394 B) 44.0 c) 1.24 d)39.2 e) 125

7] A gas is allowed to expand, at constant temperature, from a volume of 3.0 Lw80L
against external pressure of 1.10 arm. If the gas absorbs 350 J of heat from the
zorroundings, then AE in J:

a) -345 B) +207 £} -907 d) +345 €) -207

l’;l Consider the combustion of isooctane CgHl iz ( Molar mass = 114 g/mol):
2 CyHygyy +250; = 1600, + 18H20, AH = -10930 kJ

Calculate the energy released when 105 g of isooctane are combusted in excess oxygen’

@) 2.19x10° kJ B) 1.01x10' kI €)5.03x10° K/ d) 2.52x10° kJ e) 2.01x10* &J

9] When 500.0 mL of 0.400 M Ca(NO,), is added 10 500.0 mL of 0.800 M NaF, CaF,

precipitates, as shown in the net lonic equation below. The initial temperature of both
solutions is 20.00 °C. Assuming that the resulting selution has a mass of 1000.00 g and a
specific heat of 4.18 J/(g.°C) calculate the final temperature of the solution.

Ca® (aq) + 2F (ag) —» CaF,(s) AHE =-11.5 kJ
a) 18.90 *C 5) 20,00 °C c) 19.45 °C d)2055°C  €)21.10°C



10] When 3.50 g of sucrose undergoes combustion in a constant-volume calorimeter, the
temperature rises from 25.00 °C to 29.00 °C. Calculate AH for the combustion of sucrose
in (kW/mol) sucrose. The heat capacity of the calorimeter is 3.7 kI/PC. The molar mass of
sucrose is 342.3 g/mol.

CiaHzOn{s)120(g)2 12C04g)+1 1HAO(1)
a)-5.07x10° B)-145x10° c)+145x10° d)-148x10' ) +1.48x 10'

11] For the following reaction: 2C(s) + 2H,0(g) —» CH,(2) +CO,(g) AH=?

Use the following information to find AH for the reaction above.

CO(g) + Hy(g) = C(s) + H,O(g) AH=-131 &J
CO(g) + H,0(g) —» CO,(g)+H,(g) AH =-41 kJ
CO(g) + 3H,(g) — CH,(g) + H,O{g) A = -206 kJ
a) 378 kJ B 116 kJ €) 15 kJ d)-116 kJ &) -372 kJ

12] Using the information below, calculate AH;" for PbO(s) in kJ/mol.
msﬁ'ﬂcﬂg}—}l'b{sﬁﬂﬂz{g}, AH e =131.4 kl/mol

Molecules | AH'z (kJ/mal)
CO{g) -110.5
COAg) -393.5

a) 4139 kJ by-151.6 k7 ) ¥3T2A K d) +413.9 & e)-3T2.1 &J



13] Use the given standard enthalpies of formation Lo calculate the heat released per
gram Fe-Ox(s). (molar mass of O=16.00 and Fe=55 85g/mal)

IFeOx(sHHCO )2 2F e 04 s HHCOAR)
Molecules | AW (AJ/mol)
FezOx(s) -824.2
Feq04(s) -1118.4
COxg) -110.5
COxlp) -393.5

a)98.5 klfe  b)98.5 kiimol ¢1-101.9 Jg d) 985 Kg e) +101.9 Jg

14] Calculate the energy (in joules) of 1 mole of photons with a wavelength of
10.00x 107 nm (X ray region).
a) 120x10° 7 B)1.99x10%7 &) 199x10M7  &)330x1077) e} 1.20J

15] Calculate the wavelength () of the light emitted by a hydrogen atom during a
transition of its electron from the energy level with n = 2 to the level withn = 1.
a) 1.0x10” nm 5)95.0 nm ¢) 122 nm d)97.3 nm £) 103 nm

16} Calculate the frequency of a particle with mass = 1.00x10™ g that is moving with a
speed of 9.5x10° emy/s.
a) 1 4x10” 5" B)43x107s" o) 43x10%s’  daIxae"s’  €) 1.4x10° 5!



'

t

U R TR S e




AP b et ) i

v e e T
O

e R R :

A e 4 v S

7 '= o * Weol n%sdb@_\,‘; %‘730

We -2 AN = =4 x (8-3)= Lis C

A&-:_;. .‘rw

NP R A T A T B TR

Qe mo Cebya M=

48 s ondls 2 - i

g Y L : —

& 3

+ s e iy AP LD,
N Ry

e

ey
Sca



Q@ K01 N A= 37 (25-125) s .@g

Aot 34239 sy e
e 35y -.(\ A5r80 \\3/

ot e Sy g [ oy oy iy

” i

.---"‘_"‘M

QL_\'D. ee\luo\\bns becom&\"

2C & 7/\_\10@ —_— _?CO 4—2\—\1 !M-\—:« 2N

/5 A Hﬁ:ﬁ" — " ¢Osa e Ak«\—__%\,‘(\j
};@4— 3%“[::. o Cl—\«- APH"’@ Nr\—-iog\(q

@7 26 ,(2\—{2 “*) (H‘W C‘Dz_; AWM= 4’&5\(\'3

Scanned with CamScanner



R Y *Wf»‘%‘z -‘ﬂ*‘;im-(?v %2 L P
"h), o | ‘

g

Oxx § »- e TS
20, = C,%b;lﬁ Wit 19 7 X m@&i?‘j M o)
evulk o ~4Z22400° 9354

,W e "’j g g?(‘njt :

R ARy
' s AL | ‘ mn\

e e 13 e NI oot A e, $ . B . e, S 4o
O g m%.-\,.:,‘,\,., Nx b (EaTadp - SR L B | iy " -~ PN i e

i ) W“’“”A

a i

¢

« 6. é3me"‘x én "o' -f’"‘fﬁ |

B S Yy

LTt
LOxna” qu)ﬂ?

] ' - . e,

-. g\:‘j_‘_\__ﬁ e /\ ':',»_,......-.M‘v{\' 6 63».10 x%ad\.h“ =

ey A

e i 6": Bma"” ""

. >
S atia s e v

Scanned with CamScanner



General Chem. 101

Time: 60 min. Second Exam Date: 19/12/2009
Student’s Name: Reg. No:
Section Nao, Seat No.

HHEHHH A R R RS R R O O P PP P PR RO RPRE@ P @ @
Physical constants and useful relations:

latm=101.3kPa=1.013 = 10° Pa=760. Torr;  Planck’s constant = 6.63x10™ 1.5,

Speed of light = 3.00 x10* m/s; En=-(2.18x10"%0% J);  E=hefd

R = 0.08206 L. atm/mol. K = 8.314 ] / mol.X s1L atm=101.3 I; r=h/mu

Av. No. =6.022 x 107 mol™ , PV=nRT, [P+a(m/VF](V-nb)=nRT

“rnll:.'_i-{H-T-'rM,:l[E'. I'jhE=q+w. AH=AE+Px AV, w=-Px AV

@ @@ Ee e @@ @ EE @60 E@ @ @@ @@ @ @R R R R R

ANSWER SHEET

1. a b ¢ d (2 9. a b c d e
2 a b C d e 10. a b c d e
3 a b C d e 11. a b c d =
4 a b C d e 13 a b c d e
5 3 b C d e 13 a b C d e
6 a b C d e 14 a b c d e
7 a b C d e 15. a b e d o



:

Which of the following statements concerning gases is correct?

a) All gases behave ideally at high P and/or low T,

b) No gases behave ideally at low P and/or high T,

¢} No gases behave ideally at high P and/or high T.

d) All gases behave ideally at low P and/or high T

¢) Both van der Waals constants (a & b) are the same for all gases.

2. Which of the following statements concerning ideal gases is incorrect (not correct)?

a) Al constant nand T, PVi=PV,
b) The average molecular speed is higher for H; gas than for N gas at same T.

¢) The average kinetic energy is higher for H, gas than for N; gas at same T,
d) At constant n, PiVi/T =PV, T
¢) At constant nand V, B/ T, =P, Ts

According to Kinetic Molecular Theory of gases, the root-mean square speed () of N; pas (M =
28.0 g/mol) at 25°C is equal to

a) 411 m/s b) 515 m's ¢) 610, mfs d) 682 m/s e) 742 m/s

Given that the density for an ideal gas (d= 1.801 g/1.) at 1.00 atm and 25°C, the molar mass (M in
g/mol) of the gas is equal to

a) 44.0 g/mol b) 30.0 g/mol c) 610. g/mol  d) 58.0 g/mol ¢) 72.0 g/mol

The nitrogen (N3) gas obtained from the decopmposition of sedium azide (NaNs) according to the
chemical reaction: 2 NaMsjyy —  2Nag, + 3 Nyy was collected over liquid
water at a total pressure of 724 torr and 25'C where the vapor pressure of water was 24.0 torr, If

the volume of the N3 gas was 10.0 L, then the mass of N gas is equal to.... (Molar mass of N; =
28.0 g/'mole)

a)5.27 g b)15.8. ¢ ) 105g d)2l.1g e)38.7¢



6. Given that 4.00 g of Cly gas (M = 16.0 g/mol) and 22,0 g of C.Hg gas (M = 44,0 g/mol) were
placed ina 25.0 L container at 25°C. then the total pressure (P in kPa) of the gas mixture would be
equal to

a) 92.9 kPa b) 61.9 kPa ¢} 74.3 kPa d) 53.1 kPa e)40.8 kPa

7= The combustion (oxidation) of propane (M = 44.0 g/mole) is described by the balanced equation
CiHggy + 5 Oy — 3 COyp t 4 H.0y, AH =-2220 k]
Calaculate the mass of propane (in gram) must be burned to produce 175.5 kJ of heat.

a- 0.90 b-13.9 c-209 d- 3.4% e- 4.40

8- Given the following data:

2CsHgy, + 15014 — 12004y, * 6H20y
AH" ( kJ/mol) +49 -393.51 -285.83
Caleulate the standard enthalpy of combustion of benzene in (kJ/mole benzene)

a)-3135.5 b) 65352  €)-62709  d)-32676 £)—6535.2

9- A gasis allawed 1o expand, at constant temperature, from a volume of 1.0 L 1o 10.1 L against an

external pressure of 0.50 atm. If the gas absorbs 250 I of heat from the surroundings, what is the
value of g, w, and AE?

a W Ak
a) 250) -4.55.) 245 )
b)  -250) 460 | 710
e) 250 ) 4ail 7101
di =250 460 ) 210
e) 150 ] -460 ] 216

10 A 100.0 ml of 0.200 M agueous hydrochloric acid, is added 10 100.0 ml of 0.200 M agueous
ammonia (NHs) in a constant pressure calorimeter of negligible heat capacity, The initial
temperature of both selutions is the same at 25,00 °C. The final temperature after mixing is 26.20
(. Assuming the density of the solution = 1.00 g/ml and its specefic heat = 4.18 J/g "C, calculate
AH per mole of the reaction:

HC o + MHiaq ' NHLClyg
A)-586 k) by-343 k] ¢)-50.2K) dy-422k1 ) -46.0kl
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15

given the following data AH(kD
Majgi + 312 Ohy — N2 O 837
Ng[in, T '[}1.;;-, — 2 ND[E" 1804
Y2 Nagg 4 Oy iy —% MOy el 332
Find AH(kI) for the reaction
NO1 4 4 NOy — N2
a)- 19.7 b)-39.7 c) 49.7 dy-29.7 e)-397

What is the wavelength (i in nin) of a photon whose energy is 1.2x107™)

a) 1.7x10"% by 17 c) 1.7x10" dy 1.7x107 e) 1.7x10°

An electron transition of hydrogen atoms is accompanied with emission of light at 2165 nm. If
the value of ny for lower level invelved in this emission is 4, what is the value of n; for the higher
level from which the electren falls back?

@S b7 c)3 416 )4

For the electron configuration (1s* 252 235" ). how many electrons have the angular wwmeltum
quantum nvmber (1) = 17

ay4 b | NE dy2 SE

Caleulate the wavelength (& in meters) associaled with an atom moving al a velocity of 1.0 x| ik
m/s, given that the molar mass is 19.992 g/mol.

10x10"  B2exlet? e ioxle™ d@9.7x10” e 20x10M

An atom with 23 electrons in its ground state will have..... unpaired electrons and is ...

a- 0, diamagnetic b-2. digmagneiic ¢+ 3. paramagnetic
d- 5, paramagnetic  e- 7, paramagnetic



General Chem. 101

Second Exam
Date: 3/5/2008
Time: 60 min.
IXRIONGE 5. st 3 5 5t 5 S5 6 B, Wo.: oo inaannsmns
Instructor Name: ......covnvniiniieeeieaenn... Seat NO.: vvvveveeinnnn..

ulelelslslslnlblablsllalalelennbablalelelelslelolnlakloahy
PV=nRT , AU=q+w , R=0.0821 atm L/mol. K , h=6.63x10"" J.sec
Im=10"nm=10"pm, N=6.022x10* , R=8.314 J/molK,

U= PR penv, Lorooiormt [ Lo L c=3.0x108 ™
M A n: n’ sec

HOOOOOOOLHBEOOOOOHBOOOOLOBELOH

ANSWER SHEET
a b v d e 9. a b C d e
a b C d e 10. a b v d e
a b C d e 11. a b C d e
a b C d e 12. a b C d e
a b © d e 13. a b C d e
a b C d e 14. a b g d e
a b C d e 15. a b C d e

a b c d e 16. a b C d e



Calculate the number of grams of KMnO4 (MW = 158.0) in 3.00 liters
of'a 0.250 M solution

a) 191 b) 75.0 c) 119 d) 139 e) 169

A 0.6025 g-sample of a chloride salt was dissolved in water and the
chloride precipitated by adding excess silver nitrate (MW=169.87).
The precipitate of silver chloride (MW = 143.32) was filtered,
washed, dried, and found to have a mass of 0.7134 g. Calculate the
mass percentage of chloride (A.W = 35.45) in the sample.

a) 20.89 b) 22.81 c)24.73 d)29.29 e)31.57

How many degrees of temperature rise (in °C) will occur when a
25.0 g block of aluminum absorbs 0.338 kJ of heat? The specific heat
of Alis 0.900 J/g. °C

a) 222 b) 360 ¢ 150  d) 575 e) 11.4

When gasoline burns in a car engine, heat is released and CO,,) and
H,O) are produced. If the resulting gases do 236 J of work on the
surrounding, and the system loses 437 J to the surrounding as heat,
calculate the change in internal energy, AU, of the system.

a) 673]  b)-673]  ¢)2017  d)-201]  ¢) 7767



Liquid hydrogen peroxide decomposes at constant pressure according
to the following thermochemical equation

2 H202(1) 9 2 HzO(l) + Oz(g) AHO =-196.1 kJ

How much heat is released when 14.64 g H,O,() (molar mass = 34.0
g/mol) decomposes?

a) 196.1kJ] b)981kJ] «c¢)21.1kJ] d)422k] e)114.2Kk]

Given the following thermochemical equation
'y CoHyy = Ci + Hyy AH® = - 6.55kJ
The enthalpy of formation of C;Hyg [AH’ (CoHyg] 1s

a) +13.1kJ  b) 262kl ¢)-524k] d)-13.1kJ  e)+52.4 k)

The following heats of reaction are known

2 CIFy + Oy = CLOy + F,0( AH°=167.4kJ
2 C1F3(g) + 2 Oz(g) —~4 Cle(g) + 3 FzO(g) AHO =441.4KkJ
2 Fz(g) + Oz(g) 9 2 FzO(g) AHO =-434 kJ

Using Hess’s law, calculate AH® (in kJ) for the reaction:
ClFg + Fyy 2 ClFsg

a) -130.2  b) 1087  ¢)217.5  d)217.5  ¢)-158.7



10.

LI-

12.

What is the correct electronic configuration of silver Ag (Z = 47)?

a) [Kr] 5s* 4d°
b) [Kr] 5% 5d°
c) [Kr] 4s' 3d"
d) [Kr] 5s* 4d"
e) [Kr] 5s' 4d"

Which of the following elements is considered a paramagnetic
substance

a) Hg(80) b) Ba(56)  c¢) Ru@4) d)Cd48) e) Sr(38)

A 2.56 g of a colorless liquid was vaporized in a 250 mL flask at
121 °C and 786 mmHg. What’s the molecular weight of this liquid.

a) 3.2x10% g/mol b) 6.3x10” g/mol c) 125 g/mol
d) 2.0x10* g/mol e) 5.1x10* g/mol

In alcohol fermentation, yeast converts glucose to ethanol and carbon
dioxide:

CeH1206s) 2 2 CoHsOHyy + 2 COyy

If 5.97 g of glucose (MW = 180.2) are reacted and 1.44 L of CO, gas
are produced at 293 K and 0.984 atm, what is the percent yield of the
reaction?

a) 60.5% b) 10.2% c) 88.9% d) 95.1% e) 40.4%
If 0.10 mole of I, (MW = 253.8) vapor can effuse from an opening in
a heated vessel in 39 seconds, how long will it take 0.10 mole of H,

(MW =2.016) to effuse under the same conditions?

a)9.5s b) 3.5s c)1.8s d) 53s e) 153 s



13.

14.

15.

16.

A mixture of helium and neon gases is collected over water at 28 °C
and 745 mmHg. If partial pressure of helium is 368 mmHg, what is
the partial pressure of neon? (vapor pressure of water at 28 °C = 28.3
mmHg).

a) 349 mmHg b) 214 mmHg c) 504 mmHg
d) 150 mmHg e) 501 mmHg

What is the energy in Joules, of one photon of X-ray radiation with
wavelength of 0.158 nm.

a) 3.14x107°7 b) 1.48x107%*J ¢) 3.19x10% J
d) 7.15x10%J e) 1.26x10™°J

Calculate the frequency of the light emitted by hydrogen atom during
a transition of its electron from the energy level with n=4 to the
energy level with n=1.

a) 1.028x10 s b) 1.215x107 s ) 2.467x10" s
d) 3.083x10" s e) 8.228x10°s™

Given the following sets of quantum numbers for (n, 1, m;, mg), which
set is not a possible set of quantum numbers for an electron in an
atom?

n 1 m mg
a) 4 2 2 -a
b) 3 1 -1 -1
c) 4 3 2 s
d) 4 3 -2 )
e) 5 2 -2 Ya
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General Chem. 101

Time: 60 min. T - Second Exam Date: 19/12/2009
StUdent’s Namitt wut = i T o Reg. NO: ovves emen”
Section No. ri.&.‘.‘f’......bb?].‘?gé.. casp B Slla. Seat No. ....5\.......

R R I O @ @O PP PP PR PP PPPEPA@®@
Physical constants and useful relations:

1 atm = 101.3 kPa = 1.013 x 10° Pa=760. Torr; Planck’s constant = 6.63x107* J.s,

Speed of light = 3.00 x10® m/s; E,=-(2.18x10"%m% J; E=hc/A

R = 0.08206 L. atm/mol. K = 8.314 J / mol.K ;1L atm=101.3J; A = h/mu
Av.No.=6.022 x 10 mol ™!, PV=nRT, [P+a@/V)P](V-nb)=nRT

ums = GRTIM)'?;  AE=q+w, AH=AE+PxAV, w=-PxAV

PEPREEPAEERACEAPE@EEPEE@ Q@@ @ @ Q@HHHAHHHHHHFHHHHHE R R
ANSWER SHEET

1.abc%-/e & aWMYp c d &

2. a b}&\/de . o by(d



1. Which of the following statements concerning gases is correct?

Tkt tj'h
a) All gases behave ideally at high P and/or low T.
(5 No gases behave ideally at low P and/or high T. \ ¢ Jedd
¢) No gases behave ideally at high P and/or high T. rf’é \ov f;:iﬂ‘:g

(d) All gases behave ideally at low P and/or high T PR
« ) Both van der Waals constants (a & b) are the same for all gases.

2. Which of the following statements concerning ideal gases is incorrect (not correct)?

a) At constant n and T, PiVi=P,V,.

b) The average molecular speed is higher for H; gas than for N, gas at same T.
(9) The average kinetic energy is higher for H, gas than for N, gas at same T.

d) At constant n, PiVi/ T =PV, To.

¢) At constantn and V, P/ T, =Py, Ta

3. According to Kinetic Molecular Theory of gases, the root-mean square speed (Ums) of N; gas (M =
28.0 g/mol) at 25°C is equal to

a)411 m/s @ 515 m/s ¢) 610. m/s d) 682 m/s e) 742 m/s
Urms™ § ) "“’S‘: r- " ,209 + 8.3
- 28 v 0™

4. Given that the density for an ideal gas (d= 1.801 g/L) at 1.00 atm and 25°C, the molar mass (M in
g/mol) of the gas is equal to

@ 44.0 g/mol b) 3d.O g/mol c) 610. g/mol d) 58.0 g/mol e) 72.0 g/mol
b M= dRT
M':— JR7 M=\ g6l o cRee .2a2 -
P \
5. The mitrogen (N2) gas obtained from the decopmposition of sodium azide (NaN3) according to the
chemical reaction: =~ 2 NaN3gs, — 2 Na(s) + 3Ny was collected over liquid
a% xr0 Water at a total pressure of 724 torr and 25° where the vapor pressure of water was 24.0 torr. If 103
2 gas was 10.0 L, then the mass of N; gas is equal to.... (Molar mass of N2 =
28.0 g/mole) m pT
il Pﬂ‘ﬁ'__p_‘_ = Eﬁ_"_"_ 5152 — 0,03
€T S
a)5.27 g b)15.8. g (c)10.5¢ d)21.1g e)38.7¢

\O-
»€ NS 0081+ 288 2%

= o T
on2 - Zq% M



(\1»—’5‘\3-‘0‘ + _195¢ g;; = ( 2 “).

249 «0.082 777

P — nRT e
5 V525

: 1f1‘/ - Af;ﬁ ,FJ.
6. Given that 4.00 g of CHy gas (M = 16.0 g/mol) and 22.0 g of C3Hg gas (M = 44.0 g/mol) were

placed in a 25.0 L container at 25°C, then the total pressure (P in kPa) of the gas mixture would be
equal to

¢ :________ns—r — r?’rj_'_'_t_’_f_?__‘:_zﬁf:—"?u\'h
a) 92.9 kPa b) 61.9 kPa @'74.3 kPa d) 53.1 kPa e) 40.8 kPa ki L
1 e
7/ The combustion (oxidation) of propane (M = 44.0 g/mole) is described by the balanced equation ¥’

o
C3Hg(g)+ 5 Og{g) == 3 COz(g) o 4 HQO([) AH=-2220kJ ’yf%
Calaculate the mass of propane (in gram) must be burned to produce 175.5 kJ of heat.

Q290 = )
a- 6.96 %-13.9 c-20.9 d-3.48 e- 4.40 TP L
. 0 —
8- Given the following data:
2CGH5(|) + ISOZ(g} - 12C02(g) T 6H20([)
AH® ( kI/mol) +49 -393.51 . -885.83 _
Calculate the standard enthalpy of combustion of benzene in (kJ/mole benzene) T‘ e L
£r -2 +
SUXIN
a)-3135.5 b)65352  ©)-6270.9 (d)-3267.6 EBJ—-65352 (el i,, .
ploduck = reackant -

9- A gasis allawed to expand, at constant temperature, from a volume of 1.0 L to 10.1 L against an 9,1 .5
external pressure of 0.50 atm. If the gas absorbs 250 J of heat from the surroundings, what is the EUE0. A
value of g, w, and AE? = 150 S * P HY | % 2 B

q W AE N0 aintem
Q) 2507 4557 245] W= -5°
b) -25017 -460J -71017
c) 2507 460 J 7107
d) -2507 460 J 2107
&) 2507 460 J 21017

107 A 100.0 ml of 0.200 M aqueous hydrochloric acid, is added to 100.0 ml of 0.200 M aqueous
/ ammonia (NH3) in a constant pressure calorimeter of negligible heat capacity. The initial
temperature of both solutions is the same at 25.00 °C. The final temperature after mixing is 26.20
°C. Assuming the density of the solution = 1.00 g/ml and its specefic heat = 4.18 J/g.°C, calculate
AH per mole of the reaction:
HCI ;G NHisaq — NH4Clyg
A)-58.6 k] b)-54.3kI  (S)-50.2kJ d)-422kJ  e)-46.0k]



11- given the following data AH(K])

N2(g) + 3/2 Og(g) — NLO, 83.7
Nagg) + Oaxg) —  2NOg 180.4
V2 Nagg) + Oag) —  NOyy 33.2
Find AH(kJ) for the reaction d 9%+
23 S _,\SD'
NOz g + - NOg — N>O3 === ==
a)-19.7 b)-59.7 ¢) 49.7 d)-29.7 - 39.7
12 What is the wavelength (A in nm) of a photon whose energy is 1.2x10™*J X = .}‘ri_
a) 1.7x10" b)17 ¢) 1.7x10™ @ 1.7x10” 1.7x107
2 2L ¥ AT G nen 2 =0
E M a2l A Q'r’\“ | 3 e W Th
\“tz’ lrd f\v] '-.'“f -4 &\ o125 g, l: o
\[\ < /i,’/ W 6.5 = \y = @‘
| An electron transition of hydrogen atoms is accompanied with emission of light at 2165 nm. If
the value of ns for lower level involved in this emission is 4, what is the value of n; for theqhigher
;5""3.;‘6' level from which the electron falls back? =% SHTY o 2.9n \OJ Lol
M /\1: ql Z g = " ,..:'-—‘2_ ié’
¢y \ :
e Ok b) 7 (cy3 d)6 T

s ur B =
k- R 10 %’@ 4o 8
14- For the electron configuration (1s 262 2p*3s"), how many electrons have the angular momentum
quantum number %5 13 n%“/ A SN - M

NS @ ()4 b 1 03 [d}2 e)5

[am—y

/}-‘ Calculate the wavelength (& in meters) associated with an atom moving at a velocity of 1.0 x10°
A m/s, given that the molar mass is 19.992 g/mol. ¥ adwyﬂ\o‘fo .

4

)_:_ h éb"s:toTS
210x10?  1-2.0x10" ¢ 1.0x10™ 4)97x10"° e-2.0x10™ w0
N 6.6% 410
o — I T
o 2® | w10% QYL

16- An atom with 23 electrons in its ground state will have..... unpaired electrons and is

a- 0, diamagnetic b-2, diamagnetic (G3.3, paramagnetic & o B R 3.1
d-5, paramagnetic  e-7, paramagnetic 451__;; It =Y

p——
P
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Answer Sheet

K =°C+273, 1atm = 760mmHg, R = 0.082057L .atm/(K.mol) = 8.314J/(K.mol), L.atm =
101.3, Na=6.022x10%, h=6.63x10 J.s, R;~=2.18x10™* J,
N4=6.022x10

c =3x10° m/s, PP=nRT, u_, =J§ = J34L, KE=:3:RT =NA(%m?),AE =AH - PAV

AE =q+w, c = Av, E=hv, En = -Ru(lin’), A = h/(mu),

1. a b @ d e 9, a @ c /
2 a c d e . 10. a @ c d e
Sl A - @ e i a U @ d @

@

&
A

S.a/c@e 13. a
6.®bcde 14./41;@(1
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1] Determine the molse mass of a gag if 0.401 L weighs 1.55¢ at STP?
a)69.3 gimol ) 94.5 ermol @ 86.6 g/msl  d)533 gimol €433 gimol

Pt = P{.—\q_"‘\" PHi,o [ &5 PH'L:‘ qgg = g - gqo"“"‘ l‘@

2] In a reaction of calcium metal with water, the volume of hydrogen gas collected at
S0%C and pressure of 983 sunllg is 441 mi.. What is the mass (in grams) of the hydrogen
gas obtained? The vapor pressure of water at SO°C is_LIB mmig. (Molar mass of
Hy=2.016 g/imol)

a)00436z  (B)0.03%4g ¢) 0.0190g @) 0.02425 ¢) 0.0488g

3] Calculate the mass of calcium (in g) that must be dissolved in sulfuric acid in order to
obtzin 500m! of hydrogen gas at 20°C and 770 wmlg? (Molar mass of Ca = 40.08 g/mol)

( - H:SOdaq) > CaSOs) + Hlg)
W a)138g b) 0.0425 7 124 g 0.343 e Lisg

N> PRI A0 X 0.5
RT O.0RLo6H X(2C +233)

\ (4] Whatiisthe kinctic riesgy of a mole of O, 21, 200K, in ki)?

a)200k] b 4.145™ &s ) 2.5x107 kF ) 0.200 &7 2.49&1

/8] Which of the following is a wrong statement?
a) H; gas behaves more ideally then CO; gas
b) CO,, (44 g/mol) effuses faster than Ny(g) (28 g/mol) st STP
c) At the same tempersmre molecules of a gas with low molar mass have higher average
locity than heavier molecides '
verage kinetic energy depends only on temperature.
Real gases behaves as ideal gases at low pressure and hiph temperatare

P\\f\,,{am\f'z- y’
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6] Calculate the root mean square velocity (#:ms) in (m/s) of CO; molecules in a sample of
CO, gas at 1.0 °C [molar mass of CO, = 44.0 g/mol]

@;394 b) 44.0 ) 1.24 d)39.2 e) 125
e\ Jy NE
7] A gas is allowed to_expand, at constant temperature, from a volume of 3.0 L to 80L
against external pressure of 1.10 atm. If the gas absorbs 350 J of heat from the
surroundings, then AE in J: 9 = X 3503
a) -345 b) +207 ¢)-907 @345 e)-207
€ = == \ 5 :
> [ e b ;= —\‘\QK(%~3)
NS . ,_ e 5
R Y C

W= —

@onsider the combustion of isooctane CgH, (Molar mass = 114 g/mol):
Cgtiggy +25 0; » 16C0O; + 18H:0g AH == 0930 kJ

Calculate the energy released when 105 g of isooctane are combusted in excess ogygen?

a)2.19x10* kJ b) 1.01x10* &J @5.03x103k.f d)2.52x10° kJ ) 2.01x10* kJ
j A BE3 &
i o S W g g bgﬁ7/—’((,{)
% pE=aas s | plt= "t

//9] When 500.0 mL of 0.400 M Ca(NO,), is added to 500.0 mL of 0.800 M NaF, CaF,

precipitates, as shown in the net ionic equation below. The initial temperature of both
solutions is 20.00 °C. Assuming that the resulting solution has a mass of 1000.00 g and a
specific heat of 4.18 J/(g. °C) calculate the final temperature of the solution.

Ca® (aq) + 2F (aq) — CaF,(s) AHP =-11.5kJ
a) 18.90 °C 0.00 °C ¢) 19.45 °C d)2055°C  €)21.10°C
(/AL\[O}B Y NC&V
. _ 1060
500 ™ £ gy = \OEC B
6.1 00 M o2 N S -4
[«
wec >t 3

e~ _
@ vk T g BA8" TR

(1.5 = \000 X 4B X (e~ 20)



Bowb
10] When 3.50 g of sucrose undergoes combustion in a constant-volume calorimeter, the
temperature rises from 25.00 °C to 29.00 °C. Calculate AH for the combustion of sucrose
in (kJ#/mol) sucrose. The heat capacity of the calorimeter is 3.7 &J/°C. The molar mass of

sucrose is 342.3 g/mol. St -
_ CiaHp01(s)+120(g)>12C0:(g)+ 1 THO(T) Q
a) -5.07x10° 1 45x10°  ¢)+145x10° d)-1.48x10' ) +1.48x10'

) ?/:—CAT
% 5 x (29 25)
-

11] For the following reaction: 2C(s) + 2H,0(g) & CH,(g) +CO,(g) AH=?

Use the following information to find AH for the reaction above.

CO(g) + H,(g) » C(s)+H,0(g) AH=-131kJ

CO() +H,0(g) - CO,(g) +H,(g) AH=-41kJ

CO(g) + 3H,(g) > CH,(g) + H,0(2) AH =206 kJ

) 378 kJ b) 116 kJ @15 kJ d)-116 kJ €)-372kJ

,?_(;_h_; % ﬁH:_ Z([B[)
)

: 2 —+ :
. ' = 2o ou A =2(-y
Too « - @) Gy PH=-ng

12] Using the information below, calculate AH; for PbO(s) in kJ/mol.

PbO(s)+CO(g)>Pb(s)+COx(g), AHren’=-131.4 ki/mol A . &
Molecules | AR’ (kJ/mol) iy -\ LS - ¥PE
CO(g) -110.5 Y 2035
CO«g) -393.5 AT

a) 41391 151.61:] O3TLIK  d)HIBOK 3721 K

2.C/. A O S %@ ~H - 20U3))
/ch’é A 2Cco, + 2T DH =4y
.0 —f%_—e chy + By AR= _204

ZC"\%P ,\—ﬁHZQ—;* CHH -k—ZCCwL—{\\\L,% 4

25 R VGl = 2Oy & 'LHZ
O 4 WD —s B WO
Co = 3tz — CHY + thas



. 13] Use the given standard enthalpies of formation to calculate the heat rel. released per
/ gram Fe;Ox(s). (molar mass of 0=16.00 and Fe=55.85g/mol)

3Fe;05(s)HCO(g)>2Fe304(s)HCOAg)
: , Molecules | AH®; (kJ/mol)
gz Z25ATY  “Fe049) 8242 2,0
p k= Fe;04(s) -1118.4 e
COg) -110.5
COxg) -393.5

a)985kllg  b)985kNmol [ c)-1019Jg  d)-985Ug ) +101.9 Jig

14] Calculate the energy (in joules) of 1 mole of photons with a wavelength of
10.00x10” nm (X ray region).

a)120x10°J  b) 1.99x10%J @1.99:;10“’1 d)330x10%°J  )120J

’Eﬁ;‘@\ C = D‘f\

15] Calculate the wavelength (4) of the light emitted by a hydrogen atom during a
transition of its electron from the en level with =2 to the level withn=1.

a@)1.0x10°nm = 5)95.0nm 22 nm d)97.3 nm €) 103 nm
AE . |8 X\L{Ig(ﬁ'\_ B L )
ke 0k =
NE = g3 s xg® y

16} Calculate the frequency of a pamcle with mass = 1.00x10 _{,gthat is moving with a
speed of 9. 5%10% cm/s.

a) 1.4x10% s’ 5)43x107 5 @43x10“‘ st dya3xioMs’ e 1.4x10°s”

s -
il A LBE, [f\ [
=

K, & <
1 - &.43FBXLO
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