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ACDA 401 CHEMISTRY (OME)
QUIZ #1 17. 02. 2022

ATOMIC STRUCTURE & ELECTRONIC CONFIGURATION

STUDENT’S NAME

USEFUL CONSTANTS:
h=6.63x103%Js
Rh=3.29 x 10> s

c=3x10®m/s

Question 1 (5p)

A) Calculate the wavelength of a photon when the hydrogen atom undergoes a
transition fromn=4ton =2.

B) What is the energy of this photon?

C) Isthe energy absorbed or emitted?



Question 2 (5p)

A) Write the full and shorthand electron configuration for Cr atom.

B) How many unpaired electrons are there? Support your answer with the orbital diagrams.

C) What will be the valence electron configuration for chromium ion which lost 3 electrons?

Question 3 (5p)

A) How many protons, neutrons and electrons, respectively, are there in chloride ion, CI" ?

B) Using two isotopes of chlorine, CI-35 and CI-37, and their abundances, 75% and 25%,
respectively, explain why the average atomic mass of chlorine atom is 35.5 and not 36.



Question 4 (5p)

A) Give the formula of

a. Aluminium Sulphate

b. Ammonium Phosphate

B) What is the name of:

a. Cu(HCO3);

b. PaSe



REFERENCE SHEET FOR ACDA4011 CHEMISTRY QUIZ #2

PERIODIC CHART OF THE ELEMENTS INERT

N
1A 1A I1HIB IYB ¥B V¥YIB VIIB il IB 1B 1A IYVA VYA YIA VYIIA GASES
1 1 2
e
1.00797 1.00797 | 4.0026
3 4 5 6 7 8 1] 10
Li O
6.939 |9.0122 10.811 [12.0112|14.0067 (15.9994 [15.9984 | 20.183
1 12 13 14_ 15 16 17 18
229898 24‘3% 26.9815) 28.086 |30.9738| 32.064 | 35453 | 39.945

19 20 23 24 25 26 27 28 29 30 31 33 34 35 36

CalSc|Ti |V |Cr IMnIFe|Co|Ni |CulZn |Ga|Gel|As |Se|Br |Kr

39.102 | 40.08 |44.956 | 47.90 |50.942 | 51.996 |54.9380 | 55.647 [58.9332| 58.71 | 63.54 | 65.37 | 69.72 | 72,59 |74.9216| 76.96 |79.909 | §3.80

38 39 45 46 48 49

37 40 41 42 44 47 50 21
Rb|{Sr|Y |Zr INb[Mo|Tc|Ru|Rh |Pd AﬁgﬂCd In |[Sn(Sb|Te| | |Xe

6547 | 87.62 |86.905 | 91.22 [92.906 | 95.94 (99) 101.07 [102.905| 106.4 [107. 11240 | 114,62 | 116.69 [ 121.75 §127.60 [126.904 § 131.30
55 56 |%57 12 i3 4 75 1 18 79 83 84

s|Ba|La|Hf [Ta| W |Re|Os| Ir | Pt |Au|Hg| TI |Pb|Bi [Po|At |Rn

132.905[137.34 [ 135.91 [ 176.49 [180.948| 183.85 | 186.2 | 190.2 | 192.2 [ 195.09 |196.967 | 200. 204.37 | 207.19 |208.980 (210) § (210) | (222)

88 (489 104 [ 105 | 106 | 107 | 108 | 109 | 110 | 111 112

Fr |Ra Ac |Rf |D Sg|Bh [Hs Mt |2 |2 |2

(223) | (226) | (227) | (261) | (262) | (26 (262) | [265) | (26E) [2-TI] [2'?2] [2-77]

Numbers in parenthesis sremass 3 | anthanide Series
humbers of most stable or most

common isotope. 58 59 60 61 62 63 64 65 66 67 68 69 70 n
Atomic weights comected to C e Pr N d P m S m E u G d Tb D }' H 0 m Y b I_U
conform to the 1063 values of the 140.12 |140.907 | 144.24 | (147) | 150.35 | 151.96 | 157.25 [158.924 [ 162.50 |[164.930( 167.26 [168.934 | 173.04 [ 174.97

Commission on Atomic Weights. F Actinide Series

The group designations used 90 | 01 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
reeserelomerchenical | T'h [Pa | U [Np |Pu A4r3]nCm Bk [Cf |[Es Fm|Md|No|Lr

232.038| (231) [238.03 | (23 | (242) | (2 (247) | (247) | (249) | (254) | (253) | (256) | (256) | (257)

PHYSICAL CONSTANTS:

C =3.0x10% m/s (speed of light)

Ry =3.29 x 10*° s* (Rydberg constant)

h =6.6 x 103* Js (Plank’s constant)

e =1.602 x 10*° C (charge of electron)

1 amu = 1.66 x 10°%* kg (atomic mass unit)
6.02 x 10% Avogadro’s number

R =0.0821 L-atm/mol-K

USEFUL EQUATIONS:

g=nx MM

M=mol/v

m = mol of solute / kg solvent

¥ = (moles of solute) / (total number of moles)
C=VXA

E=hxv

v =Ru ((1/n1%) - (1/n2?))

% yield = (actual yield / theoretical yield) x 100%



ACDA4011 CHEMISTRY QUIZ 2

NAME DATE: March 24, 2022

1. (10 points) Indicate whether each of the following statements is true or false:

T F
_____ AC-Csingle bond is generally shorter than a C=C double bond.

_____Alone pair is defined as a pair of electrons on the central atom.
_____According to VSEPR, molecules adjust their shape to keep inner shell electrons
away as far as possible.

___ Abond where electrons are not shared equally is a nonpolar bond.

__ Covalent bond forms when the atom shares an electron with another atom.
____Ifan atom gains one electron it will have +1 charge.
______ Atoms that have a high electronegativity give up their electron more easily.
_____lonisation energy increases across a period and increases down a group.
_____ Achemical bond is formed to attain an octet state.

______ Molecule that has tetrahedral shape does not have lone pair(s) of electrons on

the central atom.

2. (4 points) Draw the Lewis structure for the following molecules. Show all valence

electrons:

A) ICN (Cis the central atom)



B) HCO:H (1 His bonded to an oxygen, 1 H is bonded to carbon, both oxygens are
bonded to carbon)

3. (6 points) For each of the following molecules, give the name of the molecular
geometry and the shape, give an approximate value for the specified angle, and indicate
whether the molecule has a permanent dipole. If an angle is a little smaller than some
value, you must specify “greater than” or “less than” the closest angle you can name.

A) H.S electron geometry

shape

H-S-H angle

permanent dipole moment Yes / No

B) AsF; electron geometry

shape

F-As-F angle

permanent dipole moment Yes / No



REFERENCE SHEET FOR ACDA4011 CHEMISTRY QUIZ #3

PERIODIC CHART OF THE ELEMENTS NERT
1A 1A I1HIB IYB ¥B V¥YIB VIIB il IB 1B 1A IYVA VYA YIA VYIIA GASES
1 1 2

He

1.00797 1.00797 | 4.0026
3_ 4 5 6 7 8 1] 10
Li O
6.939 |9.0122 10.811 [12.0112|14.0067 (15.9994 [15.9984 | 20.183
1 12 13 14_ 15 16 17 18

229898 24‘3% 26.9815) 28.086 |30.9738| 32.064 | 35453 | 39.945

19 20 23 24 25 26 27 28 29 30 31 33 34 35 36

CalSc|Ti |V |Cr IMnIFe|Co|Ni |CulZn |Ga|Gel|As |Se|Br |Kr

39.102 | 40.08 |44.956 | 47.90 |50.942 | 51.996 |54.9380 | 55.647 [58.9332| 58.71 | 63.54 | 65.37 | 69.72 | 72,59 |74.9216| 76.96 |79.909 | §3.80

38 39 45 46 48 49

37 40 41 42 44 47 50 21
Rb|{Sr|Y |Zr INb[Mo|Tc|Ru|Rh |Pd AﬁgﬂCd In |[Sn(Sb|Te| | |Xe

6547 | 87.62 |86.905 | 91.22 [92.906 | 95.94 (99) 101.07 [102.905| 106.4 [107. 11240 | 114,62 | 116.69 [ 121.75 §127.60 [126.904 § 131.30
55 56 |%57 12 i3 4 75 1 18 79 83 84

s|Ba|La|Hf [Ta| W |Re|Os| Ir | Pt |Au|Ha| Tl |[Pb|Bi |Po|At

132.905[137.34 [ 135.91 [ 176.49 [180.948| 183.85 | 186.2 | 190.2 | 192.2 [ 195.09 |196.967 | 200. 204.37 | 207.19 |208.980 (210) § (210) | (222)

88 (489 104 [ 105 | 106 | 107 | 108 | 109 | 110 | 111 112

Fr |Ra Ac |Rf |D Sg|Bh [Hs Mt |2 |2 |2

(223) | (226) | (227) | (261) | (262) | (26 (262) | [265) | (26E) [2-TI] [2'?2] [2-77]

Numbers in parenthesis sremass 3 | anthanide Series

naen laopa.Je ormost 58 | 50 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71
Atomic weights comected to C e Pr N d P m S m E u G d T b D }' H 0 m Y b L u
conform to the 1062 values of the 140.12 |140.907 | 144.24 | (147) | 150.35 | 151.96 | 157.25 |158.924 | 162.50 |164.930| 167.26 |168.934| 173.04 | 174.97
Commission on Atomic Weights. $ Actinide Series

The group designations used 90 91 92 93 94 95 96 97 98 99 100 | 101 102 | 103
rearreiomercrenical | Th |Pa | U [Np|Pu A4r3]nCm Bk |Cf |[Es FmMd|No|Lr

Abstract Servioe numbers. 232.038| [231) |238.03 | (237) | (242 | (2 (247) | (247) | (249) | (254) [ (253) | (256) | (256) | (257)

PHYSICAL CONSTANTS:

C =3.0x10% m/s (speed of light)

Ry =3.29 x 10*° s* (Rydberg constant)

h =6.6 x 103* Js (Plank’s constant)

e =1.602 x 10*° C (charge of electron)

1 amu = 1.66 x 10°%* kg (atomic mass unit)
Na = 6.02 x 1023 Avogadro’s number

R = 0.0821 L-atm/mol-K gas constant

USEFUL EQUATIONS:

g=nx MM

M=mol/v

m = mol of solute / kg solvent

¥ = (moles of solute) / (total number of moles)



ACDA4011 CHEMISTRY QUIZ 3

NAME DATE: March 24, 2022

4. (5 points) Indicate whether each of the following statements is true or false:

TF
____ One mole of magnesium has the same number of atoms as one mole of

hydrogen gas.
_____ Molality of a solution does not change with temperature
_____Alitreis a volume equal to 100 cm3.
When you make dilution the total moles of solute decrease.

___ The value of mole fraction can be more than 1.

5. (2 points) Identify each of the following as an element, a compound, a homogeneous
mixture or a heterogeneous mixture (no credit for “mixture” as the whole answer):

SEATNIESS SEEEI: vttt ettt e et ee et aesseaesessareeeeaas
R 1Lz T Y= 10 Lol =R

PN a0 ) a1 o Y- 1 6T

6. (3 points) Balance the following equations. Do not leave spaces blank. Write “1” to
indicate a single unit of a species.

A. __CsHs(g) + __0a(g) = __H20(g) + __CO2(g)

B. K(s)+__Nag) 2 __ KsN(s)



4. (3 points) How many nitrogen atoms are there in 30.0 g of N,Oa. Give your answer in
individual atoms, not moles.

5. (4 points) 1.07g of solid Ca(NOs); are dissolved in enough water to make 452.1 mL of
solution. Calculate the molar concentration of Ca(NOs); in such a solution.

6. (4 points) Calculate the volume of 1.58 M NaOH solution that must be diluted with water
to prepare 550 mL of 0.35 M solution.



REFERENCE SHEET FOR ACDA4011 CHEMISTRY QUIZ #4

PERIODIC CHART OF THE ELEMENTS INERT

N
1A 1A I1HIB IYB ¥B V¥YIB VIIB il IB 1B 1A IYVA VYA YIA VYIIA GASES
1 1 2
e
1.00797 1.00797 | 4.0026
3 4 5 6 7 8 1] 10
Li O
6.939 |9.0122 10.811 [12.0112|14.0067 (15.9994 [15.9984 | 20.183
1 12 13 14_ 15 16 17 18
229898 24‘3% 26.9815) 28.086 |30.9738| 32.064 | 35453 | 39.945

19 20 23 24 25 26 27 28 29 30 31 33 34 35 36

CalSc|Ti |V |Cr IMnIFe|Co|Ni |CulZn |Ga|Gel|As |Se|Br |Kr

39.102 | 40.08 |44.956 | 47.90 |50.942 | 51.996 |54.9380 | 55.647 [58.9332| 58.71 | 63.54 | 65.37 | 69.72 | 72,59 |74.9216| 76.96 |79.909 | §3.80

38 39 45 46 48 49

37 40 41 42 44 47 50 21
Rb|{Sr|Y |Zr INb[Mo|Tc|Ru|Rh |Pd AﬁgﬂCd In |[Sn(Sb|Te| | |Xe

6547 | 87.62 |86.905 | 91.22 [92.906 | 95.94 (99) 101.07 [102.905| 106.4 [107. 11240 | 114,62 | 116.69 [ 121.75 §127.60 [126.904 § 131.30
55 56 |%57 12 i3 4 75 1 18 79 83 84

s|Ba|La|Hf [Ta| W |Re|Os| Ir | Pt |Au|Hg| TI |Pb|Bi [Po|At |Rn

132.905[137.34 [ 135.91 [ 176.49 [180.948| 183.85 | 186.2 | 190.2 | 192.2 [ 195.09 |196.967 | 200. 204.37 | 207.19 |208.980 (210) § (210) | (222)

88 (489 104 [ 105 | 106 | 107 | 108 | 109 | 110 | 111 112

Fr |Ra Ac |Rf |D Sg|Bh [Hs Mt |2 |2 |2

(223) | (226) | (227) | (261) | (262) | (26 (262) | [265) | (26E) [2-TI] [2'?2] [2-77]

Numbers in parenthesis sremass 3 | anthanide Series

naen laopa.Je ormost 58 | 50 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71
Atomic weights comected to C e Pr N d P m S m E u G d Tb D }' H 0 m Y b LU
o et he | 140.12 [140.907 | 144.24 | (147) |150.35 | 151.95 | 157.25 [156.924 | 162.50 |164.930| 167.26 |166.934 | 173.04 | 174.97

Commission on Atomic Weights. F Actinide Series

The group designations used 90 | 01 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
reeserelomerchenical | T'h [Pa | U [Np |Pu A4r3]nCm Bk [Cf |[Es Fm|Md|No|Lr

232,038 (231) [236.03 | (237) | [242) | (2 [247) | (247) | [(249) | [254) [ (253) | [256) | [256) [ [257)

PHYSICAL CONSTANTS:

C =3.0x10% m/s (speed of light)

Ry =3.29 x 10*° s* (Rydberg constant)

h =6.6 x 103* Js (Plank’s constant)

e =1.602 x 10*° C (charge of electron)

1 amu = 1.66 x 10°%* kg (atomic mass unit)
Na = 6.02 x 1023 Avogadro’s number

R = 0.0821 L-atm/mol-K gas constant

1 atm =101.3 kPa = 101,325 Pa = 760 mm Hg = 760 torr = 14.7 Ib/in2 (psi)

USEFUL EQUATIONS:

g=nx MM

M=mol/v

m = mol of solute / kg solvent

¥ = (moles of solute) / (total number of moles)
Pv =nRT



ACDA4011 CHEMISTRY QUIZ 4

NAME DATE: March 25, 2022

1. (10 points) Indicate whether each of the following statements is true or false:

TF
_____ Gases have no definite shape but a definite volume.

____ Barometer is a device used to measure barometric pressure.
______ The pressure will increase when the volume of ideal gas decreases at a constant
temperature.
___ Onacold morning the car tires will have lower pressure.

___ Foranideal gas at constant pressure halving the temperature would halve the

volume.
_____InSTP the value of temperature is 298 K.
____ Temperature of 0 K corresponds to 298 degC.

____Assuming constant n and T, the relationship between P and V is represented by

A

the graph below.

L

=
___ One mole of hydrogen gas will occupy a larger volume than one mole of argon

gas at the same T and P.

___ Molar mass of unknown gas can be calculated from ideal gas equation.



2..(2 points) Calculate the pressure (in Pa) required to convert 0.25 dm? of gas at 1.01325 x
10° Pa (1 atm) into a volume of 0.1 dm? at constant temperature?

3. (3 points) A 28.0 L gas cylinder at 5.2 atm and 23 °C contains only carbon monoxide gas.
What is the mass (in kg) of carbon monoxide in the tank?.

4. (3 points) A 5.2 L gas cylinder containing 822 g of neon is heated until the pressure
reaches 176,000 mmHg. What is the temperature in °C of the gas?

5. (2 points) Calculate the molar volume of one mole of an ideal gas under conditions of
standard ambient pressure and temperature.



REFERENCE SHEET FOR ACDA4011 CHEMISTRY QUIZ #5

PERIODIC CHART OF THE ELEMENTS INERT

N
1A 1A I1HIB IYB ¥B V¥YIB VIIB il IB 1B 1A IYVA VYA YIA VYIIA GASES
1 1 2
e
1.00797 1.00797 | 4.0026
3 4 5 6 7 8 1] 10
Li O
6.939 |9.0122 10.811 [12.0112|14.0067 (15.9994 [15.9984 | 20.183
1 12 13 14_ 15 16 17 18
229898 24‘3% 26.9815) 28.086 |30.9738| 32.064 | 35453 | 39.945

19 20 23 24 25 26 27 28 29 30 31 33 34 35 36

CalSc|Ti |V |Cr IMnIFe|Co|Ni |CulZn |Ga|Gel|As |Se|Br |Kr

39.102 | 40.08 |44.956 | 47.90 |50.942 | 51.996 |54.9380 | 55.647 [58.9332| 58.71 | 63.54 | 65.37 | 69.72 | 72,59 |74.9216| 76.96 |79.909 | §3.80

38 39 45 46 48 49

37 40 41 42 44 47 50 21
Rb|{Sr|Y |Zr INb[Mo|Tc|Ru|Rh |Pd AﬁgﬂCd In |[Sn(Sb|Te| | |Xe

6547 | 87.62 |86.905 | 91.22 [92.906 | 95.94 (99) 101.07 [102.905| 106.4 [107. 11240 | 114,62 | 116.69 [ 121.75 §127.60 [126.904 § 131.30
55 56 |%57 12 i3 4 75 1 18 79 83 84

s|Ba|La|Hf [Ta| W |Re|Os| Ir | Pt |Au|Hg| TI |Pb|Bi [Po|At |Rn

132.905[137.34 [ 135.91 [ 176.49 [180.948| 183.85 | 186.2 | 190.2 | 192.2 [ 195.09 |196.967 | 200. 204.37 | 207.19 |208.980 (210) § (210) | (222)

88 (489 104 [ 105 | 106 | 107 | 108 | 109 | 110 | 111 112

Fr |Ra Ac |Rf |D Sg|Bh [Hs Mt |2 |2 |2

(223) | (226) | (227) | (261) | (262) | (26 (262) | [265) | (26E) [2-TI] [2'?2] [2-77]

Numbers in parenthesis sremass 3 | anthanide Series

naen laopa.Je ormost 58 | 50 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71
Atomic weights comected to C e Pr N d P m S m E u G d Tb D }' H 0 m Y b LU
o et he | 140.12 [140.907 | 144.24 | (147) |150.35 | 151.95 | 157.25 [156.924 | 162.50 |164.930| 167.26 |166.934 | 173.04 | 174.97

Commission on Atomic Weights. F Actinide Series

The group designations used 90 | 01 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
reeserelomerchenical | T'h [Pa | U [Np |Pu A4r3]nCm Bk [Cf |[Es Fm|Md|No|Lr

232,038 (231) [236.03 | (237) | [242) | (2 [247) | (247) | [(249) | [254) [ (253) | [256) | [256) [ [257)

PHYSICAL CONSTANTS:

C =3.0x10% m/s (speed of light)

Ry =3.29 x 10*° s* (Rydberg constant)

h =6.6 x 103* Js (Plank’s constant)

e =1.602 x 10*° C (charge of electron)

1 amu = 1.66 x 10°%* kg (atomic mass unit)
Na = 6.02 x 1023 Avogadro’s number

R = 0.0821 L-atm/mol-K gas constant

1 atm =101.3 kPa = 101,325 Pa = 760 mm Hg = 760 torr = 14.7 Ib/in2 (psi)

USEFUL EQUATIONS:

g=nx MM

M=mol/v

m = mol of solute / kg solvent

¥ = (moles of solute) / (total number of moles)
Pv =nRT



ACDA4011 CHEMISTRY QUIZ 5

NAME DATE: March 31, 2022

7. (10 points) Indicate whether each of the following statements is true or false:

TF
____ Metallic bond is an example of interparticle force.

____ Graphite and quartz are two allotropes of carbon.
_____Intermolecular forces present in a Cl, are of dipole-dipole kind.
___ CH4 molecules can form hydrogen bonds.
___ Polarizability decreases when the size of the molecule increases
______ All metals have extremely high melting points.
______Atthe triple point solid, liquid and gas are in equilibrium.
_____ Sublimation and condensation are opposite processes.
___ Solid ionic compounds can conduct electricity.

___ H20 molecules in the liquid phase are more closely packed than in the ice.

2..(2 points) In three sentences explain the formation of a hydrogen bond in NHs. You can
draw a picture, too.



3. (6 points) For the phase diagram below

5atm L
4 atm
3atm 4=
2 atm <=
latm L
: l : : : i i
-10°C 0°C 10°C 20°C 30°C  40°C 50 °C
a) Which area of the diagram, A, B or C, represents the liquid phase? .......ccccccceverveeeens
b) Which phase can eXist @t SATP? .....ccci oottt e e ae e eaas

c) If asample of this substance is cooled from 45 degC to 0 degC at a pressure of 3

atm, what phase change Will OCCUI? ... e
d) What name is given to the change from phase C to phase B? ......cccccveveieininrennenee.
e) What are the boiling and freezing points of this substance at 3 atm?

f) Estimate the conditions of a critical POiNt .....cccoveiriieniri e



3. (3 points) Which of the two halogen compounds, Cl. or Br, is a liquid at room
temperature? Explain your answer.

BONUS QUESTION: (1 point) A substance has the formula MCls. It is a volatile liquid at room
temperature, with a boiling point of 76 degC. What is the most likely formula? Why?

a) ScCls
b) PCl3

c) AICl3
d) AuCl3
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1. (10 points) Indicate whether each of the following statements is true or false:

_____ Redox reactions involve the transfer of electrons.

______ Substance that gains hydrogen is reduced.

_____Inanuncharged compound, the sum of all the oxidation states is zero.

___ Oxidation number of oxygen is always -2.

___ High positive oxidation number (eg Cr +6) means that the species can be

reduced easily.

______ Spectator ions undergo redox transition.

___ Excess of electrons in half equation is reduced by adding hydroxide ions.

______ Oxidation decreases the oxidation number of an element.

__ Reducing agent is oxidised in the redox process.

_____ MnO; isreduced to MnOg".



2..(2 points) Sulfur dioxide gas turns an acidified solution of potassium
dichromate from orange to blue-green. The SO, forms SO4> ions and Cr,07*
forms Cr®* ions. Write the chemical equation to demonstrate these changes.
Use the method of half-reactions to identify reduction and oxidation and to
balance the overall equation.



