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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



The University of Jordan General Chemistry 101 Chemistry Department

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

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 @
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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)
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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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§ 5 P Ganeral Chem.101
G . Second Exam -
’ . Date: 21/7/2013
: . . Time: 60 min.
Name: ........ T, ST S Reg. No..orimuimeeinenitinnas

Instructor Name: ...... zedeups. 0 darid). 2 2e " Baab MO omeeisineivey

Na=6.022x10% mol”', | Latm=1013 J; Tmm'r(,,, +273: R = 0.0821 L.atm/mol K;
R—83]4JlmoLLaun=760mmHg;U e -—“— sv=c/; A= hmu h=6.63 x10’

M § B = v:c=3.00X10° ws; By =-218 x 10" J(1/n%); 1 o = 107 m.
For molar masses a‘ways use the provided periodic table

* Answer shest -
. 5, 2 .b o 4 K . . 8 a b e o 1
, K/
2 a & W 4 = 0. 2 ¥ & ¢ =
!
3. a Y -c. d ;eL 1. a b & d X
- — h " g d 8 2. a b- € d @
- : bl < 4 3
. npennm——— 13‘ A
5 ; d e; 4. g b £ d e
6- :"",:‘S; E,_‘_- c S ; -
- ’ o - ? 1
- 7 ;a:‘ b c’ d 7& 15. a b g d ’/0—.
; 16. a { c d e
’ 8 '1{' b }xQ d e -]

d,}s«\k‘ &9 ' | S35 augps

" Calculus - Physics - Chemistry
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MOSES ACADEMY
Ady20ll Luugo diolalal

1. Using the Infonmdon In the table below, calculate the heita gf c;‘:leased
from the following reaction in KJ per g of NO. (Mw. of NO
g/mol)

ANHyy+ 50y —= EH0p+4NOy

> NH, . H;O - NO
r o B/ mol) —436.1 -241.8 +90.3

a)-13.29 b)-8372  ¢)-7.541  d)-30.16 €)-5.678

' 2. Given the following equations .
. Cy*Oyy —m COyy  AH=-3935k/mol
S+ Oy) — SOy, . BH=-2968k/mol
C(5)+ ZS(S) ——,.-" CSZ(l) - AH = 87,9 kJ/mol

-

-

Calculate AH for the following reaction:

.

CSyn #3045 —— COyp+250y,

.8j-00L3  b)-1070.8  §-89%2  d)-Trea’ o).2830

¢

3. Inthe following chemics! equation:

—

CHyg) + 203 (g —> COz(g). + 2Hz0 ()
Calculate the work assét;ja;ed {J) with the consuming of 48.00 g of O, at 70.00°C,

a)+5703)J tj+228141 c}+11407)  d)}+8555) e)+4277)

. 4. _The density ofan unknown gas at 28 “C and under pressure of 730 mm He Is1.244
g/L. Calculate the molar mass of this gas.

3 _ . a}70.0  b)380 ¢'320  d) 641 e)280

5,*9\3‘ &9

Calculus - Physics - Chennstry

0799069265 s jlosshin g Sl Sl won:

Sy )cws;.\

1

SLd\ as
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4 " Av)20l Hgo duosalsl

* 4 5. Asin the following equation:
Sa(s) + ' 80y) —m 3502{;)

When 64.0 g S, reacted, what Is the volume (L) of 50; gas produced under aoz mm Hg at
33 °c
T a)ars b) 357 Y9272, dus - e

LI p
- - = .

6. Asip the equation below:

’ Mg(S} . 2HCI(I€D —_— 'ﬂ.’gCIZ(I]) + Hz(s) ..

.

6) The volume of hydrogen gas collected over water at 45 °Cand pressure of 988 mm Hg
~i5 923 mL. What is the mass of Mg reacted (g)? {The pressure of water at 45 °C is71.88

. .mmHg}
’ q) 0.788 b)1.04 o 0.836 d)0532 _ 0745

-

7. Calculate the root-mean-square speed (m/s) of fluorine molecules (F} 2t 20 °C.

L . ' a) 325 bj 488 c)515 d)304 ° e)439 B

-

, ;
8. ‘When 0.7022 g of oxalic acid {C;04H;) Is burnt in a constant-volume calorimeter, the
e temperature increased by 1.602°C. The heat capacity of the calgrimeter is 1.238 kJ/"C.
[ Calculate the hezt combustion of oxalic acid (kJ) an molar badic. (Mw. of oxalic acid =
———

90.04 g/mol) !
B( -2543 b) -3227 o) -2847 d)-2021  e)-14R8

9. According to the kinetic molecular theory, which of the following statements is
i . incorrect . )
a) Gas molecules are In constant, mndorn, and rapid motion -
b} Gases are consists of very small molectles inlarge space. The size the ndividual
gas molecules added up is negligible compared to the volume of space which gas ﬁ

molecules are presentin. * . -
The rapid random motion result in enormous number of perfect elastic collisions A

d) The average kinetic energy of the gas particles depends only on the mass of gas
molecules. . ;

e) Gasmoleculesexert neit§er attractive ndr repulsive interaction.

sl Y93 , . ST 93
e
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(7 i

/ i . “ der the same
’ 10. Which of the following gases considered to be the most Ideal un

conditions of temperature and pressure,

AHS  bHe  HO  dINH, e CH, _

) ) . en
11. When an electron transfamrdd from state n, = 8 to state ny= 4, calculate the wave length

of the emitted fight in nm, . @
& a) 1283 b)43g.4 - c) 1946 dJ5301 e)2628 ‘

-

H . . .
12, Which ofthe following sit of quantum numbers Is Incorrect

‘n ! iy m, )
D a4 1 g :
- ) e b) .3 3 -2 -1/2 . 3
, _. ) 9 2. T .o +1/2
; 4% 95 3, " .
’ ’ . ¢ . 1 0 0 -1/2 -

13, Which of the following elements is diamagnetic

:aJ Ba by 51 g kb ' -d} cu ‘e) Br
"
14. t_:'alculate the de Broglie Wavelength (nm) of 3 beryllium atom moving the speed of

0.175m/s. : y
s p)azg 953 ) 367 eue

15. Which of the foliowing elements has the nighest first ionica tion energy?

, . . - a) Na b)p dBr do - ¢n

S35 ey

ol Y9 —
#\k éalculus - Physics Cfln;mistryu Y
1069265 1 usuwlla s @90 o ,

R et
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Pate: 1 /5/2013

T . l)ASAmpleofheliumgasmma.ﬂyatlZAL 0956atm,und230°0 undergoes

achangesothantsﬁnaltempmture dpressmeare400°Cand125atm.
What is its final volume (inL)?
& ﬁ—.

8) 6.78 b) 7.33 c) 8.64

2) A certain element at 1oou,°c and 10,0 mmHg has a denSIty of 8.69 x 10 g/L
in gaseous state. . The element is:

Li b)B. ¢)Na dAl K

L

@A sample of ;n_mcLal is allowed to redct completcly “m;h an BXCC.:S of HCL: (.”
‘Zn (S) + 2HCl(ag) — ZnCl(ag) + Hy (g)

O The H, gas produced was collected over water at 25,0 °C. The volume of
pip IR = gas is 435 L, and the atmospheric pressure is 0.980 stm.-Calculate"the

PRRTE AR amount of Zn metal (in.g) consumed i in the reaction. (given: vapor pressure
U e ¥ ¢ of water at 25.0 °C = 23,8 mmHg) ._
.0 P4 a) 702 1b)9.02 @1}.0' O130 170
e\ 492 | D S35 aqngys
Calculus - Physics - Chemistry
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4) Which of the following statements is false: t
& average kinetic energies of molecules from samples of differen

ideal gases is the same at the same temperature. .
b) The molecules of an ideal gas are relatively far ap e
c) Molecules of a gas undergo many collisions with each other and
container walls.

d) All molecules of an ideal gas do not have the same speed at constant

teﬂlpcra‘[um f I
A @Mdecules of grater mass have higher average speed than those of less
mass at the ‘same temperature.

d)? At what temperature (in Kelvin) woulc@ave Ungs = 344 ms?

a) 110. mlso. c) 300. d) 390. . e) 490.

e

o

6) Calculate the sta.ndard enthalpy of formnhon of NH; (y

3"12@ + Nz@ — NH; AH =-92.2kJ/ mol
& - -
@ 22 B-31 9-361  g-411 @4_6.1
Puwl g = Me ¥y J

D)

7) A balloon of helium gas lost 36, 4 K’ of heat while Tt was raising up,
smmltancously, the helium gas expanaed from 64.0 L to 800 L against 563

mmHg pressure. Calculate the change in the internal energy (AU) of helium
gas (in kJ).

ok
e

8) 316 . b)-336  c)-356 @37.6 £)-39.6 -

0799069265 : anghu g )

<y rbc}””.‘
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8) In the following thermochemical equation:

2HyS 9 +3 039 —=2H;0 ¢ +250; AH- ~1123.94 K/mo}
If 36294 kJofbeatreleased,calmﬂatethcmassofOzconmmed

?-":-,

8) 2100  1b)25.00 @mo d)35.00  ¢)41.00

- -

9) A hot,ZAilg sample of metal was placed in _c_gmt pressure calorimeter
contains 134.6 g water at 22.6 °C. The final temperature of the water and
metal was 34,6 °C. Ifno_h:at_was lost to the surroundings what was the
temperature of the.hot metal? (The specific heat of the metal = 0.58Q J/g°C

and water =4.184 J/g-°C). N
e
a) 75.0 @z.o c)89.0  d)94.0 €)97.0 !

10) Using the following thermochemical equations

CHy g # QZ{- s HC0 @ + HOgq AH =284 kJ/mol
/\/\/L\ S AH = + 488 kJ/mol

COx + HQg) ——» H:LO g + Oy
22 1) : k

HQp — HO@, = AH =+ 44.1 KJ/mol

Calculate the enthalpy of the following reaction

o, e ey -
N : ety Al

‘_a.) 0 $)-880.2 9002 | Td)-9102  ¢)-9302_

e\ é;\ﬁ} - Susd N9
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H 11) Calculate the wavelength (in nm) for a photon that will be emitted ﬁ'im th;
Hydrogen atom. when the electron goes down from energy le '
energy leveﬁ*i

2) 1.3x10’@2_2x10’ ©)33x10° d)3.9x10° ¢€)43x10°

.

12) Calculatc the wavelength (nm) associated thh aneutron (m= 1.675 x 10 kg)
e — e D/

moving at a speed of 0,660
ot 5 A9 e 0% Mg = A

d) 699 e) 800. _J

13) Whjch of the following is a correct set of quantum numbers for an electron
in a 4d orbital.

gereiotes ¥ uy g
b) ng%m; =42 %w#“’%ﬁko o ;
I=5 m= 2.
W) “= bry 2 \ L > gyl

&) n=@i=1,m==2

14) Which of the following elemeats is diamagnetic in its gaseous state?

al)‘. ;.;N&/( b) Ls}’ ‘?r) 2Cu (d), €) 168

Ga\la ugn : @\h\ Gs
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15) Which of the following statements is NOT correct? |
8) According to Hund's rule the most stable arrangement of electrons in
subshells is the one with the highest number of parallel spins.
®) Pauli Exclusion Principle states that no two electrons in.an atom can
have the same four quantum numbers. .
¢) Paramagnetic substances are the ones that contain a net unpaired
electron spins,
d) Djamagnetic substances do not attract to magnetic field.
hielding in many-electron atoms result in orbitals with equal n value
being equal in energy. ;
16) The ionization energies of the first 4 electrons of an element are: 570, 1825,
2800 and 11700 kJ/mol. To which of the following elements dq these values
" corresponds? ' _ \
. a) Be c)Mg @i e)S
l i : |
17) Arrange the following atoms in order of decreising atomic radius? _
Na, Mg, AL P, Cl ‘ “ !
| =~ /
9,>______.8P>A1>M Lk LS c‘)\‘q.(‘_“ l
) b) Cl>AL>P>Na>Mg "
c) Al>Cl>Mg>P>Na
- (dHNa>Mg>Al>P>Cl _
I e) Mg>Na>P>Al>Cl M : l
_ e _ . J
PAVS 2= LR D eyugys

. Calculus - Physics - Chemistry
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h= 0-980 .' >
, X Y.35 = o1y

0082\ x (25«21 )

A0 ordin
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| Za —

Y\ o
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l—qJ @ 'S C“\S{- /Wlofl.wll—f with a 3/0\&: ma S haie
(L"——S—-_S" Avaiae Speed. -

L

%) 1L'54 ’—l)(/ 3*%-3'?7')

3% *(6

118326 = 2 4R.31y 1T
3% 207

Uyqe.168 = 3+ &34 +T
= 180 Fkluin @

@ Standad EnHr\cLl?j of @(Ma,hbn,t.—
AH= —a2.2 £J/mel  — L By

: . -2 - g
L NHg L= L l@
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P= 563 /760= OTYO U,
AV = gp.0-64.0116

N =236y (lost)

Aw - 316

@

1Bl 2H,S « 30, 2o « 25%

3 — —lrs.ay leg/md.

BN e— —3b2-44 £ (mee

= 6-Abstmols 0 = M
h-maSs

Mgss = 3l @
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_‘»%‘ CKK«LA'&: |

DE = a3 0™ - gry™ o 300"

e V“'- ¢ caladihons

;= 225063 @

A
- Gore wlo™ = 5.66 wio™

| 615 167271 6660 [~

| ”3 } whch owe 15 a4 Ud orla.'(.q[?
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General Chem. 101 Second Exam iz Omb.

Tdeal gas equation: PV=10RT ; Egppe=hv; N =6.022x 107 mol"; atm =101.3 kPa
R(gas constant) = 0.08206 atm.l /moLK ; h(Planck’s constant) = 6.63 X 10°* J.s
ofspeed of light) =3.00 x 10* m/s ; E (for H atom) = - (2.18x 10° Bm?)T;
om=10"m.; L=hfmu; c=vA; atmL =101.3J; rate of effusion @ 1N MM.
@@@@@@@@@@@@@'@@@ﬁ@@@@@@@@@@@@@@@@@

Answer Sheet

i- a b c‘ *d e - 10- a ‘ b ¢ d e
2- a .b"-_ c d e - a b ¢ § 15—
3- a b ¢ d o  1Z a b oo d "o
4 a b ¢ d e .. 13- a b c._d’.'e
5- a b c d' e 14- o b ¢ 4 e-
6- ‘a b ¢ d e 15- a b ‘¢ d e
7. a b ¢ 4 e 6 a K o d e
8- a b ¢ d e 17- a b ¢ d e

G20l ouwgodyointsl )
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Answer each of the following questions and put nx™ on the comrect choice on front

page- ]
1. Balance the following redox reactxon that occurs in an acidic solution.
H' +CHOH +Cr0y—~ CO» + cr+HO

The ratio of coefficients Hy OIQHﬁHmdlcbalanoedequshoms:
) 11/2 - B)21 o) 11/4 Q&1 c)llll

-

2. Balance the following redox reaction that occurs in a hasic solution.
CN +° MnO;, — CNO + MnO, :

The ratio of coefficients of H,0 / CNO in the balanced equation is:
831 b c) 312 a3 - 2

-

3. Anideal gas contained in a cylinder with a volume of 6.20 L at a terfiperature of

32°Canda p'rcssure of 608 mmHg. The gas is then compressed t0 420 L ang
its temperature is raised to 242 °C. Calculate the new pressure of the gas,
' a) 2.62 atm b.1.99atm c)l.l6atm d)6.98 atm €)3.81 aty
P ;
3 4. The density of agas is 3.17 g/L under STP conditions. Calculate its molar paes
(in g/mol). )
a) 44.1 b) 32.0 ci71.0 d) 18.0 €) 58.0
Wdﬂ‘ﬁ-‘ | . &y ’b
93
. Calculus - Physics - Chemmxy
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s, AéémpleofGObOmLofo i : |
I ; xygen is collected over water at 25 °C and a total ~
pressure of 684 mmHg. At 25 °C the partial pressure of water is 23 mmHg.

Calculate the mass of oxygen collected. (Molar mass of O = 32.0 g/mol)

8 0683g b)034lg  ¢)0.569g  d)0455g  ¢€)0.228g

6. The rate of effusion of an unknown gas was measured and.found to be 18.9
mL/min. Under the same conditions, the rate of effusion of O, was found to be

24.6 mL/min. Calculate the molar mass of the unknown gas( in g/mol).
a) 379 b) 159" c)43.9 " d)28.0 o 542

.7 Which of the following statements is pot correct? °
he pressure of the gas is due to the collisions of the gas
.~ wals of the container.
b) There are attractive forces between real gas particles.
c) At the same temperature, gases with larger molar masses have lower root
“iocan square velocities (ms). . - —

di- Jnder the same conditions of volume and temperature, real gases have
higher pressure than ideal gases. .

¢) The volume occ_ubied by real gas particles cannot be neglected.

particles with the

8 A gasisallowed to confract from an initial volume of 15.0 L to a final volume
external pressure of 0.500 atm. The value of work,

_ot' 10.0 L under a constant
W, 15;
2537 b5l o251 2537 )23 10°7

9. A 0.220-g sample of acetic acid, CH;COOH, (molar mass =60.0g/mol) is
that has a heat capacity of 1.65 kJ/°C.

- burned in a bomb calorimeter
The temperature of the calorimeter increased by 1.95 °C . Calculate the

energy of combustion (in kJ/mol CH;COOH).
8)-739x10*  b)-137x10’ 0)-3.16x10* d)-1.19x10° ¢) - 8.78x10%

gt 19 . :
=T | m'_g’_bw,”
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10. Which one of the following reactions has AH equals to AU?

2) Hy(g) +Bry(/) — 2HBr(g)

b) 4Ag(s) +2 H;S(2) + Ox(g) = zAng(S) + 2H,0()
; -05 S(s) + Oz(g) — SOy (g)

d) 2Hy(g) + O,(g) — 2H,0()) = -

e) 2C;Hy(g) + 50,(g) — 4CO4(g) +2H;0()

11. Given the following thermochemical equations:
Hig) +120,g) — HO() - AH = -285.8 X/ mol
 N;0x(g) + Hy0(7) — 2HNOS(] AH=-76.6 I/ mol
" U2Nfg) +3204(g) + 12 Halg) > HNOJ() AH=-169.1K1/ mol

Calculdte AH for the reaction in kJ/mol):
2Ny(g) + 50,(2) — 2N;0s(g)

a) 484 b) 684 c) 284 d) 924 e) 76.4

12. Given the tollowing:
AF’ (in kJ/mol) : H;S(g) =-20.6 ; Ag,S(s)=-32.6 and H,0(}) = -285.8.
Calculate the amount of hest reibased when 3.38 2 Ag(s) (atomic weight
=107.9) reacts with H,S and O, according to the balanced equation: H

4Ads) + 2 HzS(g) +04(g) — 2AzS(E)+ 2H0()

880K b) 742K ) 6.04K)  u) 466K ) 328

il 9 | C B

é‘l-’) 93
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13. “‘BI_I light of frequency equal to 8.62 x10" 5" shines on the surface of
I.S’Ofassmn_lmmbtal the kinetic energy of ejected electrons is found to be
21 x 10™°J. What is the work function of potassium? '

a) 5.51 xIO:t: b)S37x 10" ¢)523x 10™
d) 5.17x10 ¢)5.09% 107 '

14. An electron in the n= 6 level in hydrogen atom emits a photon witha

! wavelength of 93.8 nm. To what energy level does the electron move?
a1 b)2 03 d)4 5

| 15. The wave length of the wave aSSOCiﬂie.C!:‘Wim a particle moving at a speed of: '
45.0 m/s is 1.:_54:;10“rz om. Calculate the mass of this particle in gram. ~~

e

a) 0.0600  )0.0500  ¢) 0.0800  d)0.0400 €) 0.0700

16. Which of the following is a corrctset of quantum numbers for an electron in

a3p orbital 7
"a).n=3,1=2,m=-1 b »=3,1=1,m=0
¢y n=2,i=1,m=] d) n=3,/=3,m=+2

&): n=3,1=1,m="2

-17. Which of the following elements is diamagnetic in its elemental gaseQus state?
(given afomic numbers)

4) Sr(38) b) S(t6) 9T KA e) Al(13)

ety Sh9 ' - Sdaugs
Calculus - Physics - Chemistry
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aaseg. |

@ w = -pP x Qv
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C P55 ¢
= 25 bl [ — ) 5

15 «lO13 = 2537)

@ m= 01209 Mw = 60 glmel
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5
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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)
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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
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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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