King Abdulaziz University

Faculty of Science - Chemistry Department
Wednesday 21/1 /1434 H

Chem-110, Second Exam

Time: 90 minutes

A

Name: Number: Section:
| sUseful information:
Speed of light, C=3.0x10° m/s
Planck’s const., h=6.626x10"" J.s
Avogadro’s No., N.. = 6.022x10* mol™
| Rydberg const. for Hatom R, =2.18 x107* J
Mass of the electron, m,=9.11 x 10" kg
Gas constant, R =0.082 L atm K™ mol™
I 3
! PERIODIC TABLE -
Hyrinigen . Helum
1 K Relative atomic mass to 2
7 g e}’///,hearesl whole number 1 12 14 16 19 20
Li | Be B C N O F | Ne
Lithiin Beryllmm > Bewon Carbwin Nitrogen Oxypen Fhmirine Neon
3 | 4 Symbol 5 6 7 8 9 10
7 | 24 ¢ ——> Atomic number 37 | 2 30 32 | 355 | 40
Na | Mg Al | Si P S Cl | Ar
Sewbamn k‘.-r_;n:qLu; Alseminun: Silioon Ph:-q‘llﬂr\lv Sultur Chiorme Argun
T 12 13 14 15 16 \ 17 18
39 | 40 13 T 52 55 56 59 65 70 | 725 | 75 79 80 84
K |a} Se Ti Cr |Mn | Fe | Co Zn | Ga | Ge | As | Se | Br | Kr
Posisssumn | Caleimm Searcl Thanim Chvnmiam | Manganese from Cobah L Galliom | Germaniwm | Arsenic Selenitm Bromine Krypon
19 | 20 2] 2 24 25 26 27 30 31 32 33 34 35 36
855 | 86 80 91 96 | 96) | 101 103 iz | ns | e |12z | 12s [ 127 | 13
Sr | Y Zr Mo | Te | Ru | Rh Cd| In | Sn | Sb | Te I Xe
Rabwdmm | Sunstem ¥ torwar Zawowitam um | Motytvienam | Tecimaiom | Rethesium Riwedium Cadnium Ineliwm Tin Antimany Tellurium linbime Xenon
37 | 38 39 30 42 43 a4 45 48 49 50 51 52 53 54
133 [ 137 | 139 | 1785 184 | 186 | 190 | 192 201 | 204 | 207 | 200 | 210) | 210) | (222)
Cs| Ba | La | Hf W | Re | Os | Ir Hg | Tl | Pb | Bi | Po | At | Rn
Cosimat B |Lanrhans Halsmm T en Rivenium [=2%0 Insdimm Miensiry Thudnan Lend Bisnwih Prlonium Atitine Radon
5| s6 57 72 74 75 76 77 80 81 82 83 84 85 86
223)[ (226) | (227) | (261) (266) | (264) | (263) | (268)
Fr| Ra | Ac | Rf Sg | Bh | Hs | Mt
Francium Rislin Adiinimm Rt I g Babmum Hisaum Meineraim
7 | 88 89 104 106 | 107 | 108 | 100
140 | 141 145 [ 150 | 152 | 157 165 | 167 | 169 | 173 | 175
Ce| Pr Pm [Sm|Eu| Gd Ho | Er | Tm | Yb | Lu
Ceriom | Pricesalyanism Prupedin | Seinarivm | Europium | Gaioliniim Holmnem Erbisn Thalivm Yuerbiom | Luetiur
58 59 61 62 | 63 64 67 68 69 70 71
232 | 231 237 | 244 |(243)| (287 (252) [ @257y | @258) | 259 | (262)
Th| Pa Np |Pu|{Am| Cm Es |Fm |Md | No | Lr
Thoriem | Prosactinmm Nepumiem | Plussnium |4 medcinm| Curinm i Fermitin  [Mendelevium| Nobelium | La i
90 91 93 | 94 [ o5 96 99 100 | 101 | 102 | 103

S ]
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A-1

A-2

A-3

A-4

A-5

A-6

Choose the correct answer

Which of the following pressure units has the largest value?

a)763 torr b) 1.00 atm ¢) 595 mmHg d) 167 Pa
740 76 o

/63ty

A sample of oxygen occupies 6.33 liters under a pressure of _%’ZAﬂ_mmHg
2723 s
at 25°C. What volume would it occupy at 25°C if the pressure was
/.63 s
decreased to 0.960 atm? .._.Vi;_’f_é__i—f_:
90 g
2)23.6 L b) 12.7L ¢)32.1L
273
What is the pressure of 3.45x10~ mol gas in 2 0.1L flask at 21.2°C?
( : 2 9% P2203¢s5,
a) 0.99 atm b) 0.83 atm ¢) 0.197 atm d) 0.5 atm *
|

What is the mass of nitrogen gas (M=28 g/mol) in 500 mL flask at STP?

p
b) 0.750 ¢ €) 0875 ¢ d)1.125¢ 9-5;

What is the density of oxygen gas (M= 32 g/mol) at STP? ?0;;"._: R sz

a) 1.64 gL b) 2.91 g/L d)1L15gL  'o82Ux273

A mixture of gases contains 6.0 mol of H, gas and 2.5 mol of He gas. If

the total pressure is 1.15 atm, calculate the partial pressure of the H, ¢ % ).

gas. g5

a) 1.06 atm b) 0.812 atm ¢) 2.12 atm d) 1.41 atm

A mixture of 3 mol N, gas and 4 mol O, are in 2 L flask at 300 K, what is
the total pressure?

a) 57.4 atm ¢) 43.05 atm d) 34.44 atm

Foox2Z =3x.0821x30p = 24. T
Fo,x2 =k x. 0821 X200 ~ 4726
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A-8 What is the wavelength (}.) of radlatlon tl?at has a frequency (v) of 1.0 x
10" Hz?

7 a) 5x10” ¢m b) 1x10™ cm d) 1x10°cm

A-9 Calculate the volume of O; (in L) required for the complete combustion
of 7.64 L of C,;H, measured at the same temperature and pressure"

Imel—>22%L]  _2C.H.(g)+50,(g) >4CO,(g) + 2H.0()_ PV=# R T

76y L \x 74y = 27.0%2()
%° m “b)9.1L ¢) 21.6L d)laiL WLk = 5% »
Eatde ¥ ‘

A-10 If the frequency (v) of radiation is 1.00 x 10° Hz, what is the energy (E)
of this radiation? £ = 4.63¢15°> Yy 1y145=
— @ b) 6.63 x 10 ¢)6.63x10%2)  d) 663kl

A-11 What is the energy of radiation after transition of an electron fromn=3

to n =2 in the hydrogen atom? (The Rydberg constant f? H atom =
2.18 x 1078 J) EF=2)9x¢

A auftn *J‘P\}
: 2)3.03x 1071  b)3.03x10"%] €)3.03x10"°1) d)2.18x 10"

A-12 Which of the following electron transitions would absorb the lowest
o 25— |

energy by the hydrogen atom? =i i =~6.75
a) fromn=1ton=4 m ‘-P‘-[#.
g _ = - " .
c)fromn-lton—'f'_z___.l d) fromn=1ton=6 35~ 1 ~0.92
49q 0.029)

A-13 Calculate the wavelength associated with a beam of neutrons moving at
7.0 x 10° m/s? (The mass of a neutron is 1.675x 10" kg). 4 . 6-63x1y %

T b) 1318 nm ¢) 0.747 nm d) 0.439 nm !W-z';\
~ X7y

-2l |
A-14 The volume of a sample of nitrogen is 7.20 liters gt 35°C and 0.970 atm.
What volume will it occupy at STP? o0& 5
a) 8.17L b) 5.16 L ) 4.30 L 6-97% 7.2 E
T ————— .=
X o
V=297¢2 _°
Foy &
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A-15 Give the values of the quantum numbers (n, / and m)) associated with
the 2p subshell?

a)yn=2,1=2,m=-2,-1,0,1,2 byn=21=1,m=0

A-16 The electron configuration of a neutral atom is 1s 25’ 2p6 3s’. Name the

element?

a) Si b) Na d) Al

A-17 A ground-state atom of zinc (Zn) has_O unpaired electrons and is

a) 0, paramagnetic b) 1, paramagnetic

¢) 2, paramagnetic d) 0. diamagnett

A-18 The elements having ns' configuration in their outermost shell are:

~— a)Noble gases b) Halogens

40 ¢) Alkali metals d) Alkaline earth metals
y% e

A-19 O7is isoelectronic with :

b) K* ¢) Cr d) Ar

A-20 Electron affinity is highest for :

b) | ¢)s d) Br

A-21 The electron configuration of V is:

a) [Ards4p’  b) [Kids3d’ il




A-22 Which of the following will form an ionic bond?

a)Mgand F ) b)Siand O ¢)Cand O d) Cland O

A-23 Pick out the correct statement from the following:

a) Alkali metals have the lowest ionizat@

b) Alkali metals have the highest ionization energy

S——

' 1~ €) Halogens have the lowest ionization energy
-

—_—

d) Inert gases have the lowest ionization energy

—

A-24 According to Lewis's theory, a covalent bond is formed by the:

! a) Transfer of electrons 6 Sharing of electrons )
- "C‘rp ) )

¢) partial transfer of electrons d) Donation of electrons
3 § = 2-t;
L;,‘k?. X6 = /g'
A-25 How many total valance electrons are available in CO, ? e N

F
a) 10 b) 18 @ d) 24 ,‘__"i‘::- ¢
e

-1“8

A-26 How many lone pairs of electrons are in CO,? =

a)l c)2 d)o

A-27 How many resonance structures are there in CO,?

a) 3 b) 2 o)1

--".':'o-

A-28 The formal charge on the carbon atom in CO,?

a) +1 c) -1 d) +2




Subshe 2P L\

A-29 What is the total number of sub-orbital associated with the principal

quantum number n =3? <

—_—

b) 16 &9 d) 2

A-30 Order the following according to increasing atomic radius.
N Be Mg C OB
a) N>O>Mg>Be>C>B b) O<N<C<B <Be< Mg

¢) Mg<Be<B<C <N<O d)Be>Mg>B>C> N>0
_——




