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GROUP-A {TOTAL MARKS-14}

MARKS - 1X14=14
1.1 Which of the foliowing is iso-electronic?
(a) CO; and NO; (b) NO3 and CO; (c) CN” and CO (d) SO; and CO;
1.2 Number of unpaired electrons in Ni*'
(a)3({b)2(c) 1(d)5
1.3 According to Bohr's theory, the angular momentum of an electron in 5™ orbit is-
(a) 2.5h/m (b) 25h/mt(c) 1.0h/m (d) 10h/r
1.4 The maximum number of electrons that can have principal guantum number, n=3 & spin
guantum number, s=-1/2
(a)4 b)7¢c)9d) 16
1.5 Who modified Bohr's theory by introducing elliptical orbits for electron path?
(a) Rutherford (b) Thomson (¢) Hund (d) Sommerfield
1.6 The orientation of an atomic orbital is governed by-
(a) Principal quantum number (b) Azimuthal quantum number
(c) Magnetic quantum number (d) Spin quantum number
1.7 The energy of an electron in the nth Bohr orbit of hydrogen atom is-
(a) 13.6/n* eV (b) 13.6/n> eV (c) 13.6/n* eV (d) 13.6/n eV
1.8 Which of the following ion is the largest in size?
(a) K* (b) Ca”* (c) €I (d) $*
1.9 Which of the following is the correct order of the size of iodine species?
(a) I'>1>1 (b) 151" () IS0 (d) 1511
1.10 Which one is most acidic among the following?
(a) Asz03 (b) P20s (c) Sby05 (d) Bi;Os
1.11 Among the following which one has the highest cation to anion ratio?
(a) Cs! (b) CsF (c) LiF (d) NaF
1.12 The pair of amphoteric hydroxides is-
(a) AI{OH)3,LiOH (b) Be(OH),,Mg(OH), (c) B{OH)3,Be(OH); (d) Be(OH),,Zn{OH),
1.13 In the periodic table metals used as catalyst belong to-
(a) -block (b) s-block (c) p-block (d) d-block
1.14 The electronegativity of the following elements increase in the order-
(a) C,N,Si,P {b) N,Si,C,P (c) Si,P,C,N (d) P,Si,N,C



TOTAL MARKS-56(GROUP-B, C, D, E}

GROUP - B

2. Answer the following questions. (Alternatives are to be noted) : 1¥4=4

2.1 How many nodal planes are there in 3p-orbital?
2.2 Why are electron gain enthalpy of Be and Mg are positive?
Or
Among alkali metals which element do you expect to be least electronegative and why?
2.3 Explain why a pair of electrons present in an orbital have opposite spin?
Or

Which group of the periodic table contains solid, liquid and gaseous elements? What are
those elements?

2.4 Why is the size of F*" ion smaller than that of 0% ion?

GROUP-C

3. Answer the following questions. (Alternatives are to be noted): 2%5=10

3.1 If an electron is promoted from first orbit to the third orbit of a hydrogen atom, by how many
times will the radius of the orbit be increased? |
Or
Mention the name of the factors that affect the lonisation energy.

3.2 Calculate the wavelength of the spectral line obtained in the spectrum of Li* ion when the
transition takes place between two levels whose sum is 4 and the difference is 2.
3.3 Why is the 1% electron affinity of Sulphur is more than that of oxygen?

Or
Explain the Aufbau principle.
3.4 lonisation potential of hydrogen in Kmol™ unit is 1312.0. What will be its value in unit of
eVatomn '? (1eV= 1.6X10° J)

Or
Draw the shapes of d- orbitals.
3.5 First electron affinity of oxygen is negative but second electron affinity is positive-explain.

Or
Which one between MgO and Alzog is more basic and why?

GROUP-D

4. Answer the following questions. {Alternatives are to be noted): - 3X9=27

4.1 According to de-Broglie, matter should exhibit dual behavior that is both particle and wave like
properties. However, a cricket ball of mass 100g doesn’t move like a wave when it is thrown by a



howler at a speed of 1060Km/h.Calculate the wavelength of the ball and explain why it doesn’t
show wave nature.
i Or
Account for the following:
(i) Chromium has electronic configuration 3d® 4s* and not 3d" 4s*
(i) What is the number of emission lines when the excited electron of H-atom in n=6 drops to the
ground state? 1.5x2=3
4.2 Account for the following as stated:
(i) Which is more basic: Mg (OH) 2 or Al (OH) 3?
(ii) Which is more stable: Sn** or Sn™*?
(iii) Which is more acidic: P;05 or $i0,?

3xl=3

4.3 Explain why the jonization potentials of inert gases are very high while that of alkali metals are
very low.

3xi=3
Or

Write down the differences between the electronegativity and electron affinity.

1+2=3
4.4 Derive the expression for angular momentum of Bohr electron from de-Broglie equation.

3
4.5 Write down the electronic configurations of the following:
ssRh, sgCe and 41 Nb ' 3X1=3
4.6 Explain in brief the Planck’s quantum theory. 3
4.7 Mention the limitations of Rutherford’s atomic model and the rectifications made by Niels
Bohr. 3
Cr
State and explain Pauli’s exclusion principle. 3
4.8 What is diagonal relationship? Name two transuranic elements. 2+1=3
Or

Comment on each of the following statement:
(1) The ionic mobilities of the alkali metal ions in aqueous solution are
Li*<Na*<K'<Rb‘<Cs"
(2) What is meant by effective nuclear charge? 2+1=3
4.9 Mention the factors controlling electronegativity of an element. Mention the names of
different scales for measuring electronegativity of an element. 2+1=3

GROUP-E
5. Answer the following questions. (Alternatives are to be noted): 5X3=15




5.1 (i) The uncertainty in the position and velocity of a particle are 10 m and 5.27%X107* ms™
respectively. Calculate the mass of the particle. :

(i) Wave number of a spectral line in the Lyman series of H-atom is 82260 cm™". Show that this line
has appeared in the series due to the jump of electron from second to first orbit. 2+3=5

5.2 Elements A,B and C have atomic numbers (2-2),Z and (Z+1) respectively, Of these B is an inert
gas element.

(i) Which one of these has the highest electronegativity?
(ii) Which one of these has the highest ionisation potential?

(iii) What is the formula of the compound produced by the combination of A and C?
(iv)What is the nature of the bond in this compound? 5

5.3 (i) Both K and Cu atoms have as* electron in their outermost shells, yet Cu has higher ionization
enthalpy than K-Why?

(ii) Electron affinity of sodium is negative but magnesium has positive value-Why?
(i) Predict the electron affinity order among the halogens. 2+2+1=5
Or

(i) If uncertainties in position and momentum of a moving object are same, find the uncertainty in
its velocity.

(i) Show that the sum of energies for the transition from n=3 to n=2 and from n=2 to n=1 s equal

to the transition energy from n=3 to n=1 in case of a H-atom.

Are the wavelength and frequencies of the emitted spectrum also additive as their energies are?
2+3=5
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1.1 (c) CN and CO
1.2(a)3

1.3 (a) 2.5h/nt

1.4 (c) 9

1.5 (d) Sommerfield

GROUP-A (TOTAL MARKS-14)

1.6 (c) Magnetic quantum number

1.7 (c) 13.6/n* eV

1.8 (d) ¥

1.9 (b) I'>1>1

1.10 (b) P20s

1.11 (b) CsF

1.12 (d) Be(OH),Zn(0OH);
1.13 (d) d-block

1.14 (c) Si,P,C,N

TOTAL MARKS-56(GROUP-B, C, D, E)

2. Answer the following questions. (Alternatives are to be noted) :

GROUP - B

2.1 Two

MARKS - 1X14=14

1X4=4

2.2 The process of addition of electron is disfavoured in two ways: addition of a new electron

destroys the full-filled sub-shell structure and accommodation of the new electron occurs in the p-

orbital which is less penetrating

Or

Frgy (Francium). As electronegative decreases down the group.

2.3 To avoid resultant magnetic repulsion.

Or

Group number 17.The elements are F, Cl, Br and 1.



2.4 The magnitude of nuclear attractive force acting on the electrons of F*" ion is greater than
that on the electrons of 0% ion

GROUP-C

3. Answer the following questions. {Alternatives are to be noted): 2X5=10

3.1 Working formula: ry=n’*h?/4r’me’; the radius of the orbit will be increased by 9(nine) times.
Or
1) Nuclear charge,2) Atomic size,3)Half filled-full filled orbital stability,4)penetration
effect,5)shielding effect
3.2 Wavelength=1.14X10° cm
3.3 2p orbital of oxygen atom is smaller than 3p orbital of the outermost shell of Sulphur atom.
Therefore the additional repulsive force generated due to addition of an extra electron is less for
Sulphur.
Or
Electrons are added progressively to the various orbitals in order of increasing energy starting with
the orbital of lowest energy.
3.4 13.61 eVatom™
Or
Shapes of d- orbitals

i

3.5 Due to half-filled orbital stability.
Or

MgO is more basic than Al;03. Because across the period from left to right metallic character

decreases.

GROUP-D

4. Answer the following questions. (Alternatives are to be noted): 3X9=27

4.1 According to de-Broglie, matter should exhibit dual behavior that is both particle and wave like
properties. However, a cricket ball of mass 100g doesn’t move like a wave when it is thrown by a
bowler at a speed of 100Km/h.Calculate the wavelength of the ball and explain why it doesn’t
show wave nature.

Or
Account for the following:




(i) Factors: 1)Exchange energy and 2) Half filled and full-filled orbital stability.

(ii) 15[number of emission lines=n(n-1)/2]

4.2 Account for the following as stated:

(i) Mg (OH) ; is more basic than Al (OH) 5. (Across the period from left to right basic character
decreases creases)

(if) Sn**is more stable than Sn*'(Due to in inert pair effect)

(iii) P205 is more acidic than SiO,.(Across the period from left to right acidic character increases)

4.3 Because they have ns" like electronic configuration. Thus by donating only a single electron
they can achieve the stable electronic configuration of their nearest inert element.

Or
Electronegativity is not an inherent property of an element but electron affinity is an inherent

property.

4.4 Derive the expression for angular momentum of Bohr electron from de-Broglie equation.

4.5 Write down the electronic configurations of the following:
4sRh: 15225%2p°35%3p°3d %4s*4p®ad®5s"
ssCe: 1522522p®3s73p°3d %4s%4p 4 d 4§ 5575 p°6s’
2Nb: 15225%2p®35%3p°3d %4s4p®ad 5"

4.6 Explain in brief the Planck’s quantum theory.



4.7 Mention the limitations of Rutherford’s atomic model and the rectifications made by Niels

Or
State and explain Pauli’s exclusion principle.

4.8 Diagonal relationship:

Certain pair of elements which are positioned diagonally opposite with respect to each other in the
2" and 3™ period in the periodic table show similar physical and chemical properties. The elements
are called bridge elements and exhibit diagonal relationship between them. Eg. Li,Mg and Be,Al
Two transuranic elements: Npss,Pugs etc..i.e. elements that come after Uranium can be considered
as transuranic elements.




Or
Comment on each of the foilowing statement:
(1) Factor: 1) Size of the cation and 2) Nuclear charge density
(2) Due to screening effect, the valance shell electrons do not feel the full charge of the nucleus.
The actual charge experienced by the valence shell electrons is called the effective nuclear charge.
4.9 1) Atomic size,2) Hybridisation state,3) Oxidation number.4) Bond length, bond energy and
bond order

Different scales for measuring electronegativity of an element:
1) Pauling scale, 2) Mulliken-Jaffe scale, 3) Allred Rochow scale
GROUP-E
5. Answer the following questions. (Alternatives are to be noted): 5X3=15

5.1 (i) Mass= 0.1Kg
(ii)n,=2; Therefore, the electron has returned from the second orbit to the first orbit.

5.2 i) Since element B (atomic number=Z) is an inert gas, so the element A with atomic no. (Z-2) is
an electronegative element (nonmetal).On the other hand, the element C, having atomic no. (z+1)
must belong to group -1A(Alkali Metal).Hence the electronegativity of the element A is the
maximum.
ii) The element B, being an inert gas, has the highest value of ionization potential.
iii) The valency of the element A belonging to group VIA is 2 and that of the element C,being an
element of group IA,is 1.Therefore, the formula of the compound formed by A and C will be C;A.
iv) Electrovalency
5.3 (i) Copper has 3d suborbital and due to presence of 3d electrons it experiences poor shielding
effect. Thus the effective nuclear charge acting on the 4s electron of Cu is greater than that acting
on the 4s electrons of K.
(ii) Negative EA value indicates affinity of an atom to accept electron, whereas positive EA value
indicates reluctancy towards accepting electron. Mg, due to full-filled orbital stability doesn’t want
to accept electrons easily.
(iii) 1<Br<Cl<F

Or
(i) According to uncertainty principal, Ax.Ap=h/4r.
(Ap)*= h/4m, Therefore, Av= 1/2mv(h/m)
(i) By the problem,
AE = Ry[1/ny*-1/n5"]
For transition from n=3 to n=2
AE(3 10 2)= Ry[1/2%-1/37......(1), AE(2 to 1)= Ry[1/1%-1/2%).....(2), AE(3 to 1)= Ry[1/1%-1/3%]....(3)
From equation (1),(2) and (3) we can obtain,

AE(3 to 1)= AE(3 to 2) + AE(2to 1)
Since, E=hy hence frequencies are also additive but E=hc/A and thus wavelengths are not additive.




