Chem101, Term 101, Final Exam solutions by W. FِörnerPRIVATE 

From version 0, thus all correct choices are A)
1. Predict the geometry of ICl5
A) Square pyramidal

B) Trigonal bipyramidal

C) Octahedral

D) Tetrahedral

E) Trigonal planar

First step to set up a Lewis structure: number of valence electrons needed in the structure:

7 x 6 = 42 valence electrons (7 from I and 7 from each Cl - all in main group 7A)

Second step: put the central atom (I) into the center, the terminal ones (Cl) around it. 

Draw a single bond from the center to each one of the terminal atoms,

complete the octets of the terminal Cl atoms by putting 3 lone pairs to each one of them
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Third step: determine how many electrons are now in the structure: 8 electrons around each Cl, thus 5 x 8 = 40 electrons:

2 electrons are missing and must be placed on the central atom which can expand its octet (I: n=5):
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There are 6 electron domains around the I atom. 6 domains are in an octahedral arrangement and the lone pair must be in apical position (for just 1 lone pair the distinction apical-equatorial does actually not matter):
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For the molecular structure only the atoms count and the lone pairs have to be disregarded, thus the molecular structure is square pyramidal (choice A)

2. Which of the following molecules is polar?

I. CBr4                II. SO2                  III. SBr4
A) II and III only

B) III only

C) II only

D) I and III only

E) I only

In the choices all the bonds are polar ones. Their bond moments cancel and the molecule is non-polar whenever the terminal atoms are in the corners of a regular polyhedron without any lone pairs. While in molecules with lone pairs the bond and lone pair moments add up to a dipole moment, if they are not cancelling each other.

SBr4: S in the center, single bonds to each terminal Br atom, to complete octets, 3 lone pairs are added to each Br atom: 4 x 8 (each Br has 8 elctrons around it) = 32 electrons. 

Needed are 6 (S) + 4 x 7 (Br) = 34 electrons. The 2 missing ones are a lone pair at the central S atom (n=3 and thus S can expand its octet).

5 electron domains around S, thus trigonal bipyramidal electron domain arrangement with the lone pair in equatorial position: the molecule is polar

SO2: S in the center, single bonds to each terminal O atom, to complete octets, 3 lone pairs are added to each O atom: 2 x 8 (each O has 8 elctrons around it) = 16 electrons. 

Needed are 6 (S) + 2 x 6 (2 O) = 18 electrons. The 2 missing ones are a lone pair at the central S atom. However S (n=3 so it can expand its octet) should have an octet. Thus from an O atom a lone pair is moved to form a double bond to S (so that the octet at O is kept and now there is an octet at S, the molecule has 2 resonance structures making the 2 SO bonds equivalent).

3 electron domains around S, thus trigonal planar electron domain arrangement with the lone pair occupying a corner of the triangle, oxygens the other two corners: the molecule is polar

CBr4: C in the center, single bonds to each terminal Br atom, to complete octets, 3 lone pairs are added to each Br atom: 4 x 8 (each Br has 8 elctrons around it) = 32 electrons. 

Needed are 4 (C) + 4 x 7 (Br) = 32 electrons. 

4 electron domains around C, thus tetrahedral electron domain arrangement with all corners of the tetrahedron occupied by Br, no lone pair: the molecule is non-polar

II and III are polar

3. What is the hybridization of Xe in XeF2?

A) sp3d

B) sp3d2
C) sp3
D) sp

E) sp2
XeF2: Xe in the center, single bonds to each terminal F atom, to complete octets, 3 lone pairs are added to each F atom: 2 x 8 (each F has 8 elctrons around it) = 16 electrons. 

Needed are 8 (Xe) + 2 x 7 (F) = 22 electrons. The 6 missing ones are 3 lone pairs at the central Xe atom (n=5 and thus Xe can expand its octet).

5 electron domains around Xe, thus trigonal bipyramidal electron domain arrangement with the 3 lone pairs in equatorial positions, the 2 F atoms in apical ones: Xe needs 5 degenerate orbitals to occupy them with 5 electron pairs. A set of 5 degenerate hybrid orbitals corresponds to a dsp3 hybrid.

4. How many σ and π bonds are there in the following molecule?
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A) 13 σ and 4 π

B) 10 σ and 7 π

C) 11 σ and 6 π

D) 14 σ and 3 π

E) 15 σ and 2 π

The HCCN group in the middle contains 1 CH σ + 1 CC σ + 1 CN σ + 2 CN π bonds = 

3 σ + 2 π bonds

The 2 H2C=CH groups are
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thus there are 2 x ( 3 CH σ + 2 CC σ + 1 CC π ) bonds = 10 σ + 2 π bonds

in total these are 13 σ + 4 π bonds.

5. What is the bond order of C24-?

A) 2

B) 1

C) 1.5

D) 2.5

E) 3

The number of valence electrons is 2 x 4 (2 C) + 4 (charge 4-) = 12 electrons

The level scheme is (2sσ)(2sσ*)(2pπ)(2pσ)(2pπ*)(2pσ*)

According to the rules these are filled with 12 electrons:

(2sσ)2(2sσ*)2(2pπ)4(2pσ)2(2pπ*)2
Thus the bond order is BO = (1/2) x [8 - 4] = 4/2 = 2
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6. Which of the following species is paramagnetic?

A) Ne24+
B) F24+
C) C2
D) N2
E) O22+
A diatomic molecule is paramagnetic when it has unpaired electrons.

If in a diatomic molecule both or just 1 atom belong to the group Be, B, C, N, then the level scheme is
(2sσ)(2sσ*)(2pπ)(2pσ)(2pπ*)(2pσ*). Thus

C2, 8 valence electrons: (2sσ)2(2sσ*)2(2pπ)4, all paired, diamagnetic

N2, 10 valence electrons: (2sσ)2(2sσ*)2(2pπ)4(2pσ)2, all paired, diamagnetic

If in a diatomic molecule both atoms are from the group O, F, Ne, then the level scheme is

(2sσ)(2sσ*)(2pσ)(2pπ)(2pπ*)(2pσ*). Thus

O22+, 12 - 2 (2+ charge) = 10 valence electrons: (2sσ)2(2sσ*)2(2pσ)2(2pπ)4, all paired, dia​mag​net​ic

F24+, 14 - 4 (4+ charge) = 10 valence electrons: (2sσ)2(2sσ*)2(2pσ)2(2pπ)4, all paired, dia​mag​net​ic

Ne24+, 16 - 4 (4+ charge) = 12 valence electrons: (2sσ)2(2sσ*)2(2pσ)2(2pπ)4(2pπ*)2, 2 unpaired, para​mag​net​ic
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7. Which one of the following statements is true?

A) Atomic Orbitals that are aligned parallel to each other combine to form π molecular orbitals.

That is true.

B) Atomic Orbitals that are aligned parallel to each other combine to form σ molecular orbitals.

Not true, see A)

C) Atomic Orbitals that point directly toward each other combine to form π molecular orbitals.

Not true, they form σ orbitals

D) The constructive combination of two 1s orbitals gives rise to a σ antibonding molecular orbital only.

Not true, they yield a bonding one

E) The destructive combination of two 1s orbitals gives rise to a σ bonding molecular orbital only.

Not true, they yield an antibonding one

8. How high is a column of water that would be supported by a pressure of 739 torr (the density of Hg is 13.6 g cm-3, that of water is 1.00 g cm-3)?

A) 10.1 m

B) 54.3 mm

C) 11.1 cm

D) 0.0184 mm

E) 18.4 m

The ground face of a column is A, the hight is h. Thus the force the column exerts is F = dhAg, where g is the gravitational acceleration, d the density and hA the volume of the column. 

The hight of the mercury column at 739 torr = 739 mmHg is 0.739 m

Thus FH2O = FHg or dH2OhH2OAg = dHghHgAg or dH2OhH2O = dHghHg or hH2O = (dHg/dH2O)hHg
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9. Which gas effuses faster, He or Ar, and how much faster does it effuse?

A) He effuses 3.16 times as fast as Ar

B) He effuses 9.98 times as fast as Ar

C) Ar effuses 9.98 times as fast as He

D) Ar effuses 3.16 times as fast as He

E) He and Ar effuse at the same rate.

rate r (mol/s) of effusion (the sign below means proportional to):
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10. A sample of an oxide of nitrogen which can be treated as an ideal gas, has a mass of 5.73 g and occupies a volume of 2.30 L at a pressure of 304 torr and a temperature of -3.20oC. What is the molecular formula of the compound? (1 atm = 760 torr)

A) N3O6
B) NO

C) NO2
D) N2O4
E) N2O5
ideal gas equation: PV = nRT = (m/M) RT; M = (mRT)/(PV)
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N3O6: M = (3 x 14.01 + 6 x 16.00) g/mol = 138.03 g/mol

NO: M = (14.01 + 16.00) g/mol = 30.01 g/mol

NO2: M = (14.01 + 2 x 16.00) g/mol = 46.01 g/mol

N2O4: M = (2 x 14.01 + 4 x 16.00) g/mol = 92.02 g/mol

N2O5: M = (2 x 14.01 + 5 x 16.00) g/mol = 108.02 g/mol

choice A)

11. What volume of Cl2(g) at 795 torr pressure and 30.0oC will be obtained, when excess HCl solution is reacting with 6.32 g of MnO2(s) according to the reaction

MnO2(s) + 4 HCl(aq) ( MnCl2(aq) + 2 H2O(l) + Cl2(g)

A) 1.73 L

B) 0.191 L

C) 2.28 mL

D) 0.833 L

E) 1.10 mL

1 mol MnO2 reacts with 4 mol (there is an excess) HCl(aq) to 1 mol Cl2(g)
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12. A gaseous mixture consists of 50.0% O2, 25.0% N2, and 25.0% Cl2 by weight. At standard temperature and pressure, the partial pressure of

A) Cl2(g) is less than 0.25 atm

B) Cl2(g) is greater than 0.25 atm

C) O2(g) is equal to 380 torr

D) N2(g) is equal to 0.25 atm

E) N2(g) is equal to 190 torr

standard temperature and pressure, STP, is 0oC, 1 atm = 760 torr

a 100 g sample of the mixture contains 50.0 g O2, 25.0 g N2, and 25.0 g Cl2, and thus:
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thus choice C) is wrong
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9
thus choices D) and E) are wrong
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thus choice B) is wrong and choice A) is correct

13. Which of the following is not an assumption of the kinetic molecular theory for a gas?

A) The average velocity of the gas particles is directly proportional to the molar mass.

not correct:
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The underscores in the above formula mean proportional to

B) Gases are made up of tiny particles in constant chaotic motion

correct: this is an assumption for ideal gases

C) Gas particles are very small compared to the average distance between the particles

correct: this is an assumption for ideal gases

D) Gas particles collide with the walls of their container in perfectly elastic collisions

correct: this is an assumption for ideal gases

E) Gas molecules do not exert attractive or repulsive forces on one another

correct: this is an assumption for ideal gases

14. A quantity of 2.00 x 102 mL of 0.862 M HCl is mixed with 2.00 x 102 mL of 0.431 M Ba(OH)2 in a constant-pressure calorimeter of negligible heat capacity. The initial temperature of both HCl and Ba(OH)2 is the same 20.48oC. For the process H+(aq) + OH-(aq) ( H2O(l) the heat of neutra​​li​​zation is -56.2 kJ/mol. What is the final temperature of the mixed solution. Assume the specific heat of the solution as well as the density is same as that of pure water.

A) 26.3oC

B) 24.8oC

C) 38.8oC

D) 29.6oC

E) 32.2oC
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Thus the heat given off by the system (reaction):
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This heat is absorbed by the solution, which has a mass of
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NOTE: here is a typo: it must be 400. mL and NOT 400. g in the middle part
Thus the heat absorbed by the solution yields the final temperature:
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15. How much energy (in kJ) is required to convert 25.0 g of liquid water at 25.0oC to steam at 110oC? Given: specific heat of water sH2O(l) = 4.184 J/(goC) and sH2O(g) = 1.99 J/(goC) for steam. Molar heat of vaporization of water: ΔHvap = 40.79 kJ/mol. Molar heat of fusion of water: ΔHfus = 6.01 kJ/mol.

A) 64.9

B) 562

C) 139

D) 1.34

E) 26.5

1. heating of liquid water from 25.0oC to 100oC:

4.184 J/(goC) x 25.0 g x (100 - 25.0)oC = 7845 J = 7.845 kJ

2. vaporization of liquid water to steam at 100oC:

40.79 kJ/mol x 25.0 g/(2 x 1.008 + 16.00) g/mol = 40.79 kJ/mol x 1.3877 mol = 56.604 kJ

3. heating of steam from 100oC to 110oC:

1.99 J/(goC) x 25.0 g x (110 - 100)oC = 497.5 J = 0.4975 kJ

sum of all terms: (7.845 + 56.604 + 0.498) kJ = 94.9465 kJ = 64.9 kJ

16. What is the volume of a face-centered cubic unit cell made up of atoms having a radius of 1.00 Å? (1 Å = 1.00 x 10-8 cm)

A) 2.26 x 10-23 cm3 

B) 8.00 x 10-24 cm3
C) 1.10 x 10-23 cm3 

D) 1.00 x 10-24 cm3 

E) 1.53 x 10-24 cm3 

The diagonal of a face of the cubic unit cell has length b

Along a diagonal the atoms touch each other. Thus we have 1 radius r from the center of the atom in a corner to the touching point with the atom in the center of the face, then 2 radii from the touching point between the center atom and the one in a corner, to the opposite other touching point between the center atom and the one in the other corner of the face, and a further 1 radius from the touching point to the center of the atom in the other corner.

Thus b = 4r. With a being the edge length of the cubic cell, the law of Pythagoras states that b2 = a2 + a2 = 2a2, or 2a2 = (4r)2 = 16 r2 and thus a2 = 8 r2 or a = 8 r = 2.8284 x 10-8 cm

Vcell = a3 = (2.8284 x 10-8 cm)3 = 2.26(268) x 10-23 cm3
17. Based on the solubility rules, which one of these compounds should be insoluble in water?

A) Ca3(PO4)2
B) MgSO4
C) NaNO3
D) K2SO4
E) RbCl

According to the solubility rules all phosphates (PO43-) are insoluble in water, with a few exceptions like group 1A or ammonium ones

Choices B) to E) are all soluble (they are none of the exceptions to the corresponding rules: sulfates, nitrates and chlorides are soluble with exceptions)

choice A), Ca3(PO4)2, is no exception and  insoluble in water

18. When NaCl is dissolved in water, the sodium ions are surrounded by water molecules. The interaction of water and soudium ions is an example of a(an) ________ interaction.

A) ion-dipole

B) dipole-dipole

C) cohesion force

D) dispersion

E) Hydrogen bonding

Hydration of an ion implys that water dipoles turn their positive ends (H atoms) towards negative ions (anions) and their negative ends (O atoms) towards positive ions (cations) and thus is an ion-dipole interaction (choice A).

That water dipoles also orient towards e.g. sugar dipoles we did not call hydration.

19. Which one of the following liquids would make a good solvent for iodine, I2?

A) CCl4
B) H2O

C) CH3OH

D) NH3
E) HCl

I2, equal I-I is a non-polar molecule, and since "like dissolves like" the best solvent for a non-polar molecule would be a non-polar solvent.

Choice A), CCl4, is such a non-polar solvent (C in the center of a tetrahedron with Cl atoms in its corners) and thus would dissolve iodine best.

All other choices are polar, and thus would not dissolve I2 very well.
20. Calculate the molality of C2H5OH in a water solution that is prepared by mixing 50.0 mL of C2H5OH with 100.0 mL of H2O at 20oC. The density of C2H5OH is 0.789 g/mL at 20oC and the density of water is 1.0 g/mL.

A) 8.56 m

B) 1.56 m

C) 0.940 m

D) 1.20 m

E) 0.156 m
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21. Which one of the following statements is TRUE?

A) As temperature increases, the gas solubility in water decreases.

This is a generally true statement

B) The temperature change has an insignificant influence on gas solubility.

No, temperature has a very significant influence

C) Sugar has more solubility in cold water than in boiling water.

No, sugar dissolution is endothermic and thus better in hot water

D) The pressure doesn't influence the solubility of gas in water.

No, according to Henry's law it has an influence

E) Generally ALL solids are more soluble at high temperature than at the low temperature without any exception.

No, wrong for all solids which dissolve exothermically

22. What is the percentage by mass of ethanol (C2H5OH) in a 1.5 m solution?

A) 6.5%

B) 9.0%

C) 16%

D) 65%

E) 49%

1.5 m = (1.5 mol ethanol)/(1 kg water)

Thus in 1 kg water the mass of ethanol is

m(ethanol) = 1.5 mol x (2 x 12.01 + 6 x 1.008 + 16.00) g/mol = 69.102 g ethanol

% ethanol = (69.102 g x 100%)/(1000 g + 69.102 g) = 6.46% = 6.5%

23. When a 20.0 g sample of an unknown compound is dissolved in 500. g of benzene, the fre​ez​ing point of the resulting solution is 3.77oC. The freezing point of pure benzene is 5.48oC and kf for benzene is 5.12 oC/m. Calculate the molar mass of the unknown compound.

A) 120. g/mol

B) 80.0 g/mol

C) 160. g/mol

D) 60.0 g/mol

E) 240. g/mol

ΔTf = (5.48 - 3.77)oC = 1.71oC Thus
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Thus in 500. g benzene there are 0.166992 mol of the unknown compound dissolved:
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24. Calculate the molarity of a solution containing KCl and water whose osmotic pressure at 21oC is 100. torr. Assume complete dissociation of the salt.

A) 0.0027 M

B) 0.0050 M

C) 0.080 M

D) 0.18 M

E) 0.085 M

complete 100% dissociation:

KCl(s) ( K+(aq) + Cl-(aq)        i=2
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25. Which one of the following statements is false?

A) The internal energy of a system increases when more work is done by the system than heat was flowing into the system.

false: w < 0 and |w| > q and thus ΔU < 0 not larger

B) The change in internal energy, ΔU, for a process is equal to the heat at constant volume, qV.

correct: ΔU = qV 

C) The change in enthalpy, ΔH, for a process is equal to the heat at constant pressure, qP.

correct: ΔH = qP
D) The heat and the work are not state functions.

correct

E) The system does work on the surrounding when an ideal gas expands against a constant external pressure.

correct: w = -PΔV and ΔV > 0 in expansion

26. The combustion of butane (C4H10) produces heat according to the equation

2 C4H10(g) + 13 O2(g) ( 8 CO2(g) + 10 H2O (l)    ΔHorxn = -5314 kJ/mol

What is the heat of combustion per gram of butane?

A) -45.7 kJ/g

B) -32.5 kJ/g 

C) -91.5 kJ/g

D) -2656 kJ/g

E) -15440 kJ/g
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27. Molecules can be described as

A) two or more atoms chemically joined together.

correct

B) a mixture of two or more pure substances

C) a mixture of three or more pure substances

D) a heterogeneous mixture

E) a homogeneous mixture

B) - E) are wrong, because molecules form pure compounds not mixtures

28. The result of (3.8621 x 1.5630) - 4.98 is properly written as:

A) 1.06

B) 1.056

C) 1.0565

D) 1.05646

E) 1.056462

3.8621 x 1.5630 = 6.03646 and should have 4 digits after the decimal point, thus 6.0365

6.0365 - 4.98 = 1.056462 = 1.06: 2 digits after the decimal point as in 4.98

29. The element europium exists in nature as two isotopes; 151Eu has a mass of 150.9196 amu, and 153Eu has a mass of 152.9209 amu. Calculate the relative abundance of the 151 isotope.

A) 48%

B) 52%

C) 45%

D) 55%

E) 35%

The periodic table gives the average atomic mass of Eu [M(Eu)] as 151.97 amu. The abundance of Eu-151 is thus A(Eu-151) = x%, and that of Eu-153 is A(Eu-153) = (100 - x)%. M(Eu-151), M(Eu-153) denote the masses of the two isotopes. Thus
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30. The formula of the ionic compound formed between Al and Se is

A) Al2Se3
B) Al3Se2
C) AlSe

D) AlSe2
E) Al2Se

Al is main group element with n=3 in group 3A and thus forms only one monoatomic ion, the cation with [Ne] con​fi​​guration: Al3+
Se is main group element with n=4 in group 6A and thus forms only one monoatomic ion, the anion with [Kr] con​fi​​guration: Se2-
Thus in a neutral compound there must be 6 positive and 6 negative charges:

(Al3+)2(Se2-)3 = Al2Se3
31. Which of the following is a strong acid?

A) HClO4
correct: we learned that perchloric acid is a strong acid

B) HF

We learned that unlike HCl, HBr, and HI, HF is a weak acid

C) HC2H3O2 (Acetic acid)

We learned that all organic acids like HAc are weak acids

D) HSO4-
We learned that the hydrogensulfate ion, HSO4-, the second dissociation step of the strong sulfuric acid, H2SO4, is a weak acid

E) KOH

This is a strong base, not an acid

32. When excess H2SO4 is added to a 100. mL solution of PbI2, a complete precipitate of PbSO4 forms. The PbSO4 is then filtered from the solution, dried, and weighed. If the recovered PbSO4 is found to have a mass of 0.0471 g, what was the concentration of iodide ions in the original solution?

A) 3.11 x 10-3 M

B) 1.55 x 10-3 M

C) 3.11 x 10-4 M

D) 6.20 x 10-3 M

E) 1.55 x 10-4 M
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33. What is the oxidation number of Mn in the compound KMnO4?

A) +7

B) +1

C) 0

D) -2

E) +2

oxidation number of Mn is x, that of K (K+) is +1, and that of oxygen in oxo anions is -2.

the total charge of the compound is 0 and must be equal to the sum of oxidation numbers:

1 + x - 2 x 4 = 0;  x - 7 = 0;  x = +7

34. What is the molarity of a HNO3 solution prepared by adding 240.6 mL of water to 350.0 mL of 12.3 M HNO3?

A) 7.29 M

B) 17.9 M

C) 2.54 M

D) 2.96 M

E) 1.96 M

Here the dilution law must be used: MiVi = MfVf (index i for initial, index f for final).

Mf = Mi x (Vi/Vf)

= 12.3 M x [(350.0 mL)/(350.0 mL + 240.6 mL)] = 7.289 M = 7.29 M

35. The ΔH for the following reaction is -1194 kJ.

CH4(g) + 2 Cl2(g) + 2 F2(g) ( CF2Cl2(g) + 2 HF(g) + 2 HCl(g)

Given the following bond enthalpies, in kJ/mol

C-H  = 413               Cl-Cl = 239

F-F  = 154                C-F  = 485

C-Cl = 339                H-Cl = 427

Calculate the bond enthalpy of H-F.

A) 565 kJ/mol

B) 328 kJ/mol

C) 484 kJ/mol

D) 627 kJ/mol

E) 357 kJ/mol

On the reactant side 4 C-H, 2 Cl-Cl, and 2 F-F bonds are broken (positive bond enthalpies in ΔH) while on the product side 2 C-F, 2 C-Cl, 2 H-F and 2 H-Cl bonds are formed (negative bond enthalpies in ΔH)

Thus an estimate for ΔH, and solved for H-F is
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36. When heat is absorbed by the system and work is done by the system on the surroundings then

A) q is positive and w is negative

q absorbed = increase in system energy, q > 0; w done = decrease in system energy, 

w < 0; correct (thus all others wrong)

B) Both q and w are negative

C) Both q and w are positive

D) q is negative and w is positive

E) Both q and w are positive for endothermic processes

37. The shape of an atomic orbital is associated with

A) the angular momentum quantum number (l)

the principal quantum number n determines the size, the angular quantum number l the shape, and the magnetic quantum number ml the orientation of an atomic orbital, while the spin quantum number ms has nothing to do with an orbital, but determines the spin of an electron; thus A) is correct and B) to E) are wrong

B) the principal quantum number (n)

C) the magnetic quantum number (ml)

D) the spin quantum number (ms)

E) the magnetic and spin quantum numbers, together

38. Which of the following atoms has the largest radius?

A) Ga

B) Br

C) Si

D) Cl

E) B

In general, the atomic radius decreases with decreasing principal quantum number n (period number) and decreases with increasing main group number in the same period (left to right in the periodic table)

R(Ga, n=4, 3A) > R(Br n=4, 7A) > R(Si n=3, 4A) > R(Cl n=3, 7A) > R(B n=2, 3A)

thus A) is the largest atom

39. In the following Lewis structure for ClO3F, chlorine has a formal charge of ____ and an oxidation number of ____.

A) 1, 7

B) 7, 7

C) 1, 1

D) 1, -1

E) -1, 1

[image: image34.wmf]
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formal charge = number of valence electrons (= main group number, 7A for Cl) - number of lone pairs (=0 for Cl) - 0.5 x (number of bonding electrons = 2 x number of bond pairs)

formal charge = 7 - 0.5 x 12 = 7 - 6 = +1

oxidation number of Cl: x, of oxygen: -2, of F: -1

sum over all oxidation numbers must be the charge on the molecule = 0 here

x - 3x2 - 1 = x-7 = 0; thus x = +7

oxidation number on Cl: +7 choice A)

40. Which one of these elements is the least electronegative?

A) Sr

B) Ge

C) Sn

D) P

E) I

Disregarding possible exceptions, generally electronegativity increases with decreasing period number (n) and increases with increasing main group number (left to right across a period).

Thus EN(Sr n=5, 2A) < EN(Sn n=5, 4A) < EN(I n=5, 7A) < EN(Ge n=4 4A) < EN(P n=3, 5A)

Thus the most metallic Sr has the smallest electronegativity.  
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