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King Abdulaziz University

Faculty of Science - Chemistry Department

Thursday 14 /2 /1434 H
Chem-110, Final Exam
Time: 120 minutes
Name: Number: Section:
eUseful information:
Speed of light, C =3.0¢10° m/s
Planck’s const., h =6.626x107 J.s
Avogadro’s No., N, = 6.022x10% mol™
Rydberg const. for Hatom Ry=2.18 x107*J
Mass of the electron, m,=9.11 x 10~ kg
Gas constant, R=0.082 L atm K mol™
1 4
- PERIODIC TABLE o
Hydrogen . . Helium
1 K Relative atomic mass to 2
7 9 ey nearest whole number T 12 14 6 19 20
Li | Be 12 B C N 0 F | Ne
Lithium, Berylhius — o Boron Carbun Mi Oy Flourine Heon
3 | 4 L.Ex Symbol 5 6 7|8 | 9 10
23 | 24 ®——> Atomic number 77 28 31 32 | 355 | 40
Na | Mg Al | Si | P S | Cl|Ar
Sodmam | Magnesium Aluminum Siboon. Phowphons Sulli Chicrine Argon
11 12 13 14 15 16 17 18
39 | 40 45 48 51 | 52 55 56 59 59 | 635 | 65 70 | 725 | 75 79 80 84
K|[Ca|[Sc| Ti |[V|Cr|[Mn|Fe |Co| Ni |[Cu|Zn|Ga|Ge| As | Se | Br | Kr
Potsssium | Caloium | Scandium Tianian | Vanedium | Chromiim | Mangmese Irun Cobalt Mackel Copper Zine Galtum | Germaniwn | Arsesic Selesium | Bromine Keypion
15 | 200 |2 2 23 | 24 25 26 27 28 29 30 3 32 33 34 35 36
B55| 86 89 51 93 | 9% | 98 | 100 103 106 | 108 [ 112 | 115 | 119 | 122 | 128 | 127 | 131
Rb| Sr | Y Zr (Nb|Mo | Tc |Ru |Rh | Pd [Ag | Cd | In | Sn | Sb | Te 1 Xe
Rustediums | Strontium Yurium Zurcosium. Faobiam | Molybd, Technatiaom | Risthesum Rhodiem Palladium Siver C admmium Indum T Antirmony Tellurium lodew Kenon
37 | 38 39 40 41 | 42 43 44 45 46 47 48 49 50 51 52 53 54
133 137 | 139 | 1785 [ 181 | 184 | 186 | 190 | 192 195 | 197 | 200 | 204 | 207 | 209 | (210) | (210) | (222)
Cs|(Ba |La| Hf (Ta| W |[Re |Os | Ir | Pt |Au [Hg | TI | Pb | Bi | Po | At | Rn
Cesium Banum iy Haium Tumslam | Tunpsten Rbveniuen Owrmm Iridsum Plabeam Ok Mierzury Thallium Lead Biismsh Polonism Astoline Rsdon
55 | s6 57 7 73| 74 75 7 77 78 79 80 81 82 83 84 85 86
(223)| (226) | (227) | (261) |[(262)] (266) | (264) | (265) | (268)
Fr| Ra | Ac Rf |Db| Sg | Bh | Hs | Mt
Francium |  Radeam Actinium | Rutberfordinm | Dubnius | Seaborgiom | Bobriam Hamium | Meiserum
57| 88 89 104 | 105 | 106 | 107 | 108 | 109
140 [ 141 144 [ 145 [ 150 [ 152 | 157 159 | 1625 165 | 167 | 169 | 173 | 175
Ce| Pr [ Nd (Pm |Sm|(Eu| Gd | Tb | Dy |Ho | Er |Tm | Yb | Lu
Cermm | Prasrodymium | Nendymben | Promethium | Sameriuen | Europiam | - Gadalinéum Tetium | Dysprostem | Holmium Ertiium Thufien | Yiebivm | Laetives
58 59 60 61 82 | 63 64 65 66 67 68 69 70 T
232 | 23 238 | 237 [ 244 [(243)] (247) | @47 | (251) | (232) | (23D | @) | 259 | @25n)
Th| Pa | U | Np |PufAm| Cm | Bk | Cf | Es | Fm [Md | No | Lr
Theriam | Frossctinm Urenisam Weprumum | Plesomniven Cesium Berkelium | Califorame i Fermium Mobelium | Lmwresciim
90 9] 92 93 | 94 | 95 96 97 98 99 100 | 11 | 102 | 103
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Choose the correct answer :

A-1 The element in group 3A and period 3 is:
b) Be

a) Ga d) Mg

A-2 Which compound has the same empirical formula as C;H 205

a) C|:H§’004 b) CaHg0y C) CsH30¢ d) C2H24042
Rk % v

A-3 What is the number of protons, electrons and neutrons in the atom of

3l p-3
o0 e ¢
b) 16 protons, 16 electrons, 16 neutrons

a) 31 protons, 34 electrons, 15 neutrons ;
15 protons, 18 electrons, 16 neutrons d) 18 protons, 15 electrons, 31 neutrons

A-4 The correct systematic name for Fe,O; is
i b) Iron (I1I) oxide.

a) Iron (IT) oxide.
d) Iron oxide

¢) Diiron trioxide

0.06
A-5 AS5.691 g sample of MgCl, is dissolved in enough water to give 750 mL of
31

so?utlon. What is the molarity of this solution? 24
Y&
a) 370x 10°M  b)1.05x 10°M  €)2.58x 107 M
A-6 Calculate the percent composition by mass of O in picric acid . 3—
T y &
(C5H3N307)° 27 ¥1e0 i ?- 27.
2
a) 13% b) 183 % €)314% d)489% 2

A-7 After balancmg the fol]ovnng equation the coefficlents are:
a Ba(OH), + b HBr — c BaBr; + d H;O

a) a=1, b=2, c=1,d=2 b) a=2, b=2, c=1, d=2

d) a=2, b=1, c=3, d=1
o A vl “ai —-——

¢) a=1, b=3, c=1,d=2



Ji

A-8 What is the theoretical yield of chromium (Cr) that can be produced by
16
the reaction of 50.0 g of Cr,0; with 9.00 g of aluminum (Al) according

to the chemical reaction? loy
27 )'5 j &g '

2 Al+ Cr203 — Ales + 2 Cr -;_5_1_

w3

A% so &
a) 154g ¥ €)194g 5 d)1348¢

A-9 If the actual yield for the experiment in the above question (8) produced

13.0g, what is the percentage yield?

a) 84.4% ¢) 67% d) 96.4%
Lt ,

hat is the mass of carbon in 15 @02)? A= X153
A [ o _“[F—[_}——
@ b)2.73 ¢ €)5.45 g d)6382¢

A-11 Which of the following electron transitions would absorb the lowest

energy by the hydrogen atom?

a) fromn=1ton=4 b) fromn=1ton=35

A-12 What mass of helium is required to fill a 2.50 L balloon at STP?

nEss_¢
a)0.134 g b) 0.267 g d) 267 ¢ -—-—x+ ]

Mgy 25'{';{

A-13 The electronic configuration of Fe" is: T pos

a) [Ar] 4s” 3d° b) [Ar] 4s' 3d° d) [Ar] 3d°

e~ i ¢
A-14 If the mass of 0.210 L of gaseous compound was 3.6 g 1; 35 °C with
(=]
1.7atm pressure, the molar mass of the compound is equal to:
a) 168.37 g/mol ¢) 150.6 g/mol d) 100 g/mol
17802 = 36 o |
A C Ol XZ 6F
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Xs &
A-15 What is the molecular formula of the E‘rrli%émd in the abd?eq.@ition if
19

you know that it contained 33.0 percent Si and 67.0 percent F by mass?

a) SioFs ¢) SisFs d) SisF

A-16 ) The element 'X' does not usually form compounds with atoms of other
elements. Which one of the following could be the electron

configuration of 'X'?

a) 1s°2s' b) 15%2s%2p’ d)1s?2s%2p'

A-17 "The energy required to remove an electron from a gaseous atom in its

ground state" is known as:

a) Electron affinity. b) Electronegativity.
¢) lonization energ d) Tonic radius.

A-18 If the energy (E) of radiation is 6.63 x 10* J, what is the frequency (v) of

this radiation? E.—‘lﬁ'.}.iffx 15T

b 8 -34 3 8 g "_’F‘}'I
) 1X10° Hz ¢) 1X107" Hz d) 1X10™ Hz 6% lp

A-19 How many total valance electrons are available in SO, ?

a) 10 ¢) 16 d) 24

273
A-20 What is the volume of 4.35x10™ mol gas at 21.2 °C and 0.83 atm? 5
9 Vs skl % 2.2y,
Bt e Mo o, ]

b) 0.2 0.1L 2 9osL
ks e i 033

A-21 Calculate the pH of 0.05 M ammonium hydroxide (K= 1.8x107 at 25°C).

NHsOH i = NHg' (ag)+ OH (aq)
2) 3.02 €) 11.55 m

M-V osnaxiss = ~rog 15 By 10, 5y




A

A-22 Calculate pH of final solution after diluting 10 mL of 0.1 M HCI with 90
tex.) = r1X\0o

mL water. ' ._;'ﬂ_*l‘_g o.of
hxloew H'-'--' /O?'af
b)2.5 )35 d) 1.0 e

molar
. Arrange the followi mg salts accordmg to increasing of’m AgCl

(Ky=1.6x10""), AgI (Ksp—s 3x10 "), and AgBr (K,,=7.7x10™"). Feye Jf?
2
a) AgCl >Agl> AgBr (_b) Agi<AgBr<AgCl ) “f
¢) Agl>AgBr>AgCl d) AgCl <Agl< AgB %_\‘f
) Agl>AgBr>Ag ) gl< AgBr \r&\_: )
AN X
A-241f the{solubility|of BaSO, is 1.05x10"° M at 25 °C, the K, of this s_al!t :i) =
BaSOs ¥ Ba2uq+50:l g '9° (tostls
b) 2.5x10 ¢) 1.05x10° d) 5x10%°
A-25For the reaction at equilibrium; Nog+3Hyq) = 2NHzg
If[N;]=0.1 M, [H;]=0.2 M and [NH3] =02 M, tl{z;thbnum
. L =R i | Tae
constant (K) is: K(. :ﬁ\\x.zﬂf- AT T
a) 10 @ ¢) 1125 ©d)200
A-26 The equilibrium constant for the following reaction at definite
temperature is; 2
H; )+ 1 = 2HI K;=15 Qﬂj
2(9 " 2@ Y (2) 1 =T W, )—CIS
What is the value of the equilibrium constant for the following
reaction? X . (Hz il L) Ll
;2 I

2HIy) & Hygt+Lh (D% A

a) 15 b) 6.6x10° d) 5x10°




A

A-27 At equilibrium, the total gas pressure was found to be 0.033 atm.
Calculate the equilibrium constant Kp for the following decomposition;

NH,CO,NH; (5 = 2NH3(g) + COz(g)

a) 5.32x10° b) 5.55x10™ ¢) 2.22x107 2 d)5.0x10°
ke P
2 Rp='w, -7

PR3 g
) . _ x'",w, bl V3 3 S o Ko
A-28 For the reaction at equilibrium; Aotgo,=tX0.022 =,/

Ch + 3Fy = 2CIF;3 5
K= 3.0x107 at 25 °C, the Kp of this reaction is: Kp=Rel R7)

a) 4.86x10° b) 2.28x10° @ 3 4l5% d) 1.33x10°

A-25 Which of the following is the correct form of the equilibrium constaqt.

expression for the reaction;

Cug+2Ag' g = Cu” (g +2Ag
a) K. = [Cu™] [2Ag]’ T YBJK.=[AgPICu]/[Cu] [ AgP

¢) K. = [Cu] [2Ag"]/ [Cu™] [2Ag] d) K. =[Cu™]/[AgTT

A-30 For the following reaction, at equilibrium which choice gives a change

that will shift the position of equilibrium to favor formation of NO?

ZNOBr(g} — Z_N_(_) (2) + Br; (g AH°® = 30 kJ/mol i/

—

-.:S"Gp
a) Increase the total pressure. ('b) Increasing the temperature: N‘,

¢) Decreasing the temperature. ¢) Removing NOBr selectively.

A-31 The correct name for the following compound is :

a) o-methyltoluene b) m-methyltoluene

¢) o-ethyltoluene d) m- ethyltoluene




A-32 The right systematic name for the following organic molecule is :
CH3

9

HsC_CHz_CHg_CHz_CH“—CHa

a) S-methyl-3-hexene b) 5-methylhexane

¢) 2-methylhexane d) 3-methylhexene

A-33 HF/NaF system is used as buffer solution. What is the pH if it has [HF] =
0.1M and [NaF] = 0.15M? (K,= 7.1x10™ at 25 °C). fH ENLG +"°j 015
2 ] —
P}ﬁ bj 4l ” HFaq & H'(ag+Faq) “w? ol sy &
NaF(g) —»Na" (aq) + Faq)

—3‘?3

a)2.12 b) 3.33 ¢) 0.83 d)1.4

A-34 The percent ionization of hydrofluoric acid (HF) at the concentrations of
ad 0.50 M (K,=7.1x107%) is:
[ﬁ‘) x| Oq HF g = H_:(m + F(aq)

i
a) 3.8% b) 0.6% ) 0.011% d) 2.83%

A-35 The general molecular formula of al nes is:

a) C;Hz, €) Cabznsz d) CaHaan

A-36 The concentration of hydroxide ion [OH] in an aqueous solution is

3.5x10°M.What is the concentration of hydrogen ion [H']?

a) 2.86 x 10°M b) 2.86 x 10°M €)3.5x 10°M d) 3.5 x 10°M
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A-37 Which of the following c;)mpounds has geometrical isomer?

H, [l
#oS0
a) H H
NOx Jol
FO N0y
¢) H Cl d) H C1

A-38 The right name for the following molecule is:

CH3-CH,-CH,-CO-CH;
a) propyl methyl alchol - b) 1-methyl-2-propanal

(" €) 2-pentanone D d) methyl propyl ester

A-39 Calculate the H  ion concentration in lemon juice having a pH= 2.

@ b) 2.5x10“ M ¢)10.0M d)3M =l 2

A-40 Which expression correctly relates K, to K. for the reaction;

=.0|

2A[g}+B[g) # C;g)

a) K, =K(RT)" b) K, =KRT)? )e) K, = K(RT) d) K, =K.




