Level - ||

Chapter 2

Structure of Atom

| Solutions |

SECTION - A
Objective Type Questions

(Discovery of Fundamental Particles, Nature of Electromagnetic Radiation)

1. Which is the correct graphical representation based on photoelectric effect?
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Sol. Answer (4)
For photoelectric effect
KE = h(v — v,)
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Structure of Atom Solutions of Assignment (Level-Il)

v, = Threshold frequency

. [KE of e~ increases after crossing. Threshold frequency]

(Bohr’s Model for Hydrogen atom)

2.

Sol.

Sol.

Sol.

Sol.

What will be the longest wavelength line in Balmer series of spectrum of H-atom?
(1) 546 nm (2) 656 nm (3) 566 nm (4) 556 nm
Answer (2)

All the wavelength are in visible region i.e. between 400 nm to 760 nm. Therefore maximum wavelength line
will be 656 nm.

In hydrogen atom, energy of first excited state is —3.4 eV. Then find out KE of same orbit of hydrogen atom

(1) +3.4 eV (2) +6.8 eV (3) —13.6eV (4) +13.6 eV
Answer (1)
KE __ 1
ETotal
Total energy = -3.4 eV (Given)

. KE =—(-3.4¢eV)=+34¢eV
Total number of spectral lines in UV region, during transition from 5t excited state to 15t excited state
(1) 10 2 3 ) 4 (4) Zero
Answer (4)
As 1%t excited state means n, = 2
For 5" excited state means n,=6

e~ will transit between 6™ level to 2" level
No transition will be upto 1st level. Because no line will appear in Lyman series i.e. UV region.
The first emission line in the atomic spectrum of hydrogen in the Balmer series appears at

5R 3R R R
1) == ! 2) —cm 3) —cm 4) —cm
) Fgem @ 3 ®) 122 @ 200

Answer (1)

|1s‘ line in the Balmer series means n,=2,n,=3 |

_ 1 1 11,
V=X=R{_2__2:|Z forH z=1

_ 1 1 1 2 1 1 5R 1
V=—=R|—=-—|xXT"=R|—-——=| ==—
A {22 32} [4 9} 36 em

In a hydrogen atom, if the energy of electron in the ground state is —x eV., then that in the 2" excited state
of He" is

(1) —x eV ) —gx eV (B) +2x eV 4) —%x eV
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Sol. Answer (2)

Sol.

Sol.

Sol.

Egrouna =X€V  given

_ Eground state _ _2 n=3 because 2" excited state
E, =0T %z

n z=2 because

= ——><(2)2 = —gx eV

The wavelength of radiation emitted, when in He™ electron falls from infinity to stationary state would be
(R=1.097 x 10’ m™)

(1) 22x10%m (2) 22x10°%m (B) 120 m @) 22x10"m
Answer (1)
n, =1 For He® z=2
n, = o given
1 1 1 2
=R|—--—|%x(2
}\He@ |:12 OCZ} ( )

1

. 109678 x4 cm™’

He®

! 1
N B B P
He® ~700678x4 ~ 43712 = 2-2x107 cm

=22x10% m

In Bohr series of lines of hydrogen spectrum, the third line from the red end corresponds to which one of
the following inter-orbit jumps of the electron for Bohr orbits in an atom of hydrogen?

(1) 3—>1 2 5—-2 @) 2—5 @4 3—-2
Answer (2)
Third line means third excited state
ie.n =2 Balmer series (visible region)
n, =35 Third line
Third line will appear when electron comes from 51 energy level to 2" level.

The correct order of energy difference between adjacent energy levels in H atom

(1) E,-E,>E;-E,>E, - E; @ E,-E,>E,-E;>E;-E,
@) E,~E;>E;-E,>E, -E, 4) E;-E,>E,-E;>E, - E,
Answer (1)
In H atom

-1312 -1312 -1312 -1312 -1312
E, = —— E,= —— E,= —— E,=—— Er = ———
12 2 4 3 9 47 25 T

#(Ey—E) > (Ey—Ey) > (B, — Ey) oo

[Alternatively as the distance from the nucleus increases the value of AE (energy difference between two shell)
decreases]
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90 Structure of Atom Solutions of Assignment (Level-Il)

10. Which of the following electronic in a transition hydrogen atom will require the largest amount of energy?
(1) n=1ton=2 2 n=2ton=3 B) n=1ton= 4 n=3ton=5
Sol. Answer (3)

Largest amount of energy is required for the transition between 1 — o

1

1
_2_n_2} [Large the difference between n, and n, large will be the value of DE]

AE =hc xl = hcR
A Ny 2

11. The time taken by the electron in one complete revolution in the nt" Bohr’s orbit of the hydrogen atom is

(1) Inversely proportional to n2 (2) Directly proportional to n3
h n
(3) Directly proportional to on (4) Inversely proportional to h

Sol. Answer (2)

; 3
circumference 2nr n _
Time period = ——————— = =—x1.5x10 16 seconds

velocity vV, z

Time period e n3

12.  What will be the ratio of the wavelength of the first line to that of the second line of Paschen series of H atom?
(1) 256 : 175 (2) 175 :256 (3) 15:16 4) 24:27

Sol. Answer (1)

First time of paschen series n, = 3, n, = 4

i:RF_i}
Ao L9 16
1R _144
A, 144 TR

Second line of paschen series n, =3, n, =5

2
_l=RF_lJ
A, |9 25
1 _16R 225
2 PR A, =222
A, 225 16R

A 144 16R _ 2304 _ 256

=——X = =
Ay TR 225 1575 175

13. For the transition from n = 2 — n = 1, which of the following will produce shortest wavelength?
(1) H atom (2) D atom (3) He*ion (4) Li%*ion
Sol. Answer (4)

1 1
A n12 n% as n, «<n, are constant

1
S e 2—2 more the nuclear charge smaller will be the A

1
D=z=1 - Li%* have shorter wavelength

I
1l

N
1l

L?*=z=3
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Solutions of Assignment (Level-Il) Structure of Atom 91

(Towards Quantum Mechanical Model of the Atom (Dual behaviour of matter, Heisenberg’s uncertainty
Principle)

14. The uncertainty in momentum of an electron is 1 x 10=° kg-m/s. The uncertainty in its position will be
(h = 6.62 x 1034 kg-m?/s)

(1) 527 x 1030 m (2) 1.05x 102 m (3) 1.05x 108 m (4) 5.25x1028 m
Sol. Answer (1)
AP = 1075 kgms™!

AxxAle

4r

6.6x10734 J

:5—=5.2x10‘3°m
10°x4x3.14

15. Two particles A and B are in motion. If the wavelength associated with particle A is 5 x 10~8 m; calculate the
wavelength associated with particle B if its momentum is half of A.

(1) 5x108%m (2) 105cm (3) 107 cm @) 5x102cm
Sol. Answer (2)

h h 1

Ay = P Ag = R Pe =5Pal  (Given)
h

M _Pa_ B 1

A h P, Putting Py = 5 Pa
PB

An _1Pa

As 2P,

Ay =20, [, = 5 x 10-8m]

Ag =2 x5x 1078
=10 x 108 m -+ 1m=100 cm
=107 m=10"°cm
(Quantum Mechanical Model of the Atom)
16. Maximum number of electrons in a subshell with /=3 and n=4is
(1) 10 2 12 (3) 14 @) 16

Sol. Answer (3)

In=4,1=3 means 4f|

forl=3, m=-3,-2,-1,0, 1, 2, 3 =7 orbital
Therefore, maximum 14 electrons are present.
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17.

Structure of Atom Solutions of Assignment (Level-Il)

The total number of subshells in fourth energy level of an atom is

() 4 2) 8 (3) 16 (4) 32

Sol. Answer (1)

18.

Sol.

19.

Sol.

20.

Sol.

For which of the following sets of four quantum numbers, an electron will have the highest energy?

n / m s
(1) 3 2 1 +1/2
@) 4 2 -1 +1/2
@) 4 1 0 —1/2
@) 5 0 0 —1/2
Answer (2)

Energy of an electron depends upon (n + /) value

More the (n + /) value more will be the energy

n / m s (n+1)
(1) 3 2 1 +1/2 5
2 4 2 —1 +1/2 6 Max. (n + 1). max. energy
) 4 1 0 -1/2 5
@) 5 0 0 -1/2 5

A transition element X has a configuration (Ar)3d# in its +3 oxidation state. Its atomic number is

(1) 2 2) 19 3) 25 4) 26
Answer (3)
Total number of e~ in X*3 = [Ar] 3d*

=18 +4 =22

- [Number of electrons in X = 22 + 3 = 25|

Atomic number = 25

Among the following which one is not paramagnetic? [Atomic numbers; Be = 4, Ne = 10, As = 33, Cl = 17]
(1) Ne?* (2) Be* (3) Cr (4) As*
Answer (3)

lons having all the electron paired will be non-paramagnetic or diamagnetic

Net2 = 8 = 1s? 252 2p* 2 unpaired e~
2p
Be® = 3 = 1s2 2s' 1 unpaired e~

2s
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Solutions of Assignment (Level-Il) Structure of Atom 93

Cr = 18 = 12 252 2pP, 3s?, 3pP 0 unpaired e~
3p
As® = 33 = 182 2s? 2p8 3s?, 3p6, 4s?, 3d'0, 4p3 3 unpaired e~

21. Isoelectronic species are
(1) CO, CN-, NO*, C,=
(2) CO~, CN, NO, C,-
(3) CO*, CN*,NO, C,
(4) CO,CN, NO, C,
Sol. Answer (1)
Isoelectronic species have same number of electrons
CO=14e” NO%=14e

CN" =14e CZ =14e [All have same number of electrons]

22. Consider the following sets of quantum number

n / m s
i 3 0 0 +1/2
(i) 2 2 1 +1/2
(iii) 4 3 ) —1/2
(iv) 1 0 -1 —1/2
V) 3 2 3 +1/2

Which of the following sets of quantum number is not possible?
(1) (i), (i), (i) and (iv) (2) (ii), (iv) and(v) (3) (i) and (iii) @) (ii), (i) and (iv)
Sol. Answer (2)

(i), (iv), and (v) are not possible

(i) n=2 =2 m=1 s = +1/2 I not equal to n not possible
(i) n=1 =0 m = —1 s =-1/2 Not possible because m = —1 where | = 0
(iv) n=3 =2 m=3 s = +1/2 Not possible because m = 3 is not for | = 2

23. Any f-orbital can accommodate upto
(1) 2 electrons with parallel spin
(2) 6electrons
(3) 2 electrons with opposite spin
(4) 14 electrons
Sol. Answer (3)
Any orbital have maximum of two electrons with opposite spin.
24. For principal quantum number n = 5, the total number of orbitals having / = 3 is
1) 7 2 14 3) 9 4) 18
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94 Structure of Atom Solutions of Assignment (Level-Il)

Sol. Answer (1)
Forl=3m=-3,-2,-1,0, +1, +2, +3
i.e., 7 orbitals are present

25. The four quantum numbers of valence electron of potassium are

1 1 1 1
1) 4,01 2) 4,10— 3) 4,0,0,— 4) 4,11,
M > (2) 5 (3) 5 ) >

Sol. Answer (3)

K =19 = 182, 282, 2p%, 3s?, 3p6, 48"  last e~

Last electron 4s'

~n=4 =0 m=0 s=+1

2

26. In the ground state, an element has 13 electrons in its M-shell. The element is

(1) Manganese (2) Cobalt (3) Nickel (4) Iron
Sol. Answer (1)

M shell means 3™ orbit

Mn = 25 = 1s%, 25, 2p°, 3s%, 3p°, 4s%, 3d° total 13 e~ in 3 orbit
| I | S—
8 5
Co =27 = 1s?, 282, 2p8, 3s?, 3p", 4s2, 3d’ total 15 e~ in 3 orbit
Ni =28 = 1s2, 282, 2p%, 3s?, 3pb, 4s2, 3d® total 16 e~ in 3 orbit
Fe =26 = 1s2, 252, 2p%, 3s2, 3pb, 4s2, 3d° total 14 e~ in 3 orbit

27. Which combinations of quantum numbers n, I, m and s for the electron in an atom does not provide a
permissible solutions of the wave equation?

1 1 1 1
1) 32-2— 2) 3,31-— 3) 3,21~ 4) 311, -=
(1) ; @ - @ 321 @ ;

Sol. Answer (2)
n=31=3 [Not possible because value of | can never be equals to n]

28. The orbital angular momentum of electron in 4s orbital is

1 h h h
1) —.— 2) Zero 3) — 4) (2.5)—
) 55 @ @) o @) (25)
Sol. Answer (2)
. h
Orbital angular momentum = +/I(! +1)4_n
For 4s electron the value of | = 0 .. [orbital angular momentum = zero]

29. Radial nodes present in 3s and 3p-orbitals are respectively

(1 0,2 2 2,1 3 1,1 4 2,2
Sol. Answer (2)

Radial nodes = (n —1-1)

for3s(3-0-1)=2; For3p(3—-1-1)=1
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30.

Sol.

31.

Sol.

32.

Sol.

33.

Sol.

34.

Sol.

Quantum numbers for some electrons are given below
A:n=41=1 B:n=41=0 C:n=3,1=2 D:n=3,1=1

The correct increasing order of energy of electrons

(1) A<B<C<D ) b<C<B<A 3) b<B<C<A 4 C<B<A<D
Answer (3)

Energy = (n + )

A=n=4 =1 =4+1=5

B=n=4 =0 =4+0=4

C=n=3 =2 =3+2=5

D=n=3 I =1 =3+1=4

According to Pauli exclusion principle
(1) Larger the (n + 1); larer will be energy

(2) Same value of (n + 1) ; smaller n ; more will be energy

.

The number of lobes in most of the d-orbitals are

(1) 6 (2 8 (3) 10 4) 4
Answer (4)

For which of the following options m = 0 for all orbitals?

(1) 2s, 2p,, 3dxy (2) 3s,2p,,3d, (3) 2s, 2pz,3dx2_y2 4) 3s, 3p,, 3dyz
Answer (2)

Value of m = 0 for 3s, 2P, and 3d .

In any sub-shell, the maximum number of electrons having same value of spin quantum number is

1) JI(I+1) 2 I+2 3) 21+ 1 4) 41+2
Answer (3)
Total number of electron in subshell = 2(2| + 1) | = angular quantum number

2(20+1)

Number of electrons having same spin = =(21+1)

[Because half e~ have clockwise and half e~ have anti clockwise spin]

If each orbital can hold a maximum of 3 electrons. The number of elements in 2" period of periodic table
(long form) is

() 27 @ 9 (3) 18 4) 12
Answer (4)

For 2nd period electronic configuration = 2s2, 2p8

If each orbital have 3e~ then electronic configuration = 2s3, 2p, 3, 2py3, 2p,2

Total 12 e~ will present
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Sol.

Sol.

Sol.

Structure of Atom Solutions of Assignment (Level-Il)

SECTION - B

Previous Years Questions
Which one is a wrong statement? [NEET-2018]
(1) Total orbital angular momentum of electron in 's' orbital is equal to zero

(2) An orbital is designated by three quantum numbers while an electron in an atom is designated by four
quantum numbers

(3) The value of m for d , is zero

(4) The electronic configuration of N atom is

1s° 2¢’ 2p, 2p, 2p,
AR RN
Answer (4)

According to Hund's Rule of maximum multiplicity, the correct electronic configuration of N-atom is

] MGl

2p°

OR

IR AR
1s’ 2¢ 2p°
Option (4) violates Hund's Rule.

Which one is the wrong statement? [NEET-2017]

. o h . .
(1) de-Broglie's wavelength is given by A =m, where m = mass of the particle, v = group velocity of the
particle
(2) The uncertainty principle is AE x At > 41
n

(3) Half-filled and fully filled orbitals have greater stability due to greater exchange energy, greater symmetry
and more balanced arrangement

(4) The energy of 2s orbital is less than the energy of 2p orbital in case of Hydrogen like atoms

Answer (4)

Energy of 2s-orbital and 2p-orbital in case of hydrogen like atoms is equal.

How many electrons can fit in the orbital for whichn =3 and | = 1? [NEET-Phase-2-2016]
(1) 2 (2 6 (3) 10 @) 14

Answer (1)

An orbital can accommodate maximum of 2 electrons with anti-parallel spins.
Which of the following pairs of d-orbitals will have electron density along the axes?
[NEET-Phase-2-2016]

(1) d..d, ) d d, (B) dpde e 4) dy.dp
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Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

10.

Sol.

1.

Answer (3)

z y

= X

dzz dxz_yz
Two electrons occupying the same orbital are distinguished by [NEET-2016]
(1) Spin quantum number (2) Principal quantum number
(3) Magnetic quantum number (4) Azimuthal quantum number
Answer (1)
Fact.
The angular momentum of electron in 'd' orbital is equal to [AIPMT-2015]
(1) 0n () B n (3) V2n 4) 2J31
Answer (2)

Angular momentum = 1/I(/+1)2i = JI(I+1)n
n

What is the maximum number of orbitals that can be identified with the following quantum numbers?
n=3/=1,m=0 [AIPMT-2014]
(1 1 2 2 3) 3 @) 4

Answer (1)

It represents 3p orbital

Calculate the energy in joule corresponding to light of wavelength 45 nm: (Planck's constant

h = 6.63 x 1034 Js; speed of light c = 3 x 108 ms™) [AIPMT-2014]
(1) 6.67 x 105 (2) 6.67 x 10" (3) 4.42 x 10-15 (4) 4.42 x 1018
Answer (4)

_hc_6.63x107* x3x10° _ 6.63

5= 45x10°° =5 X107 =442 107

Be?" is isoelectronic with which of the following ions ? [AIPMT-2014]
(1) H* (2) Li (3) Na* 4) Mg*

Answer (2)

What is the maximum numbers of electrons that can be associated with the following set of quantum numbers?
n=3,1=1and m= -1 [NEET-2013]
(1) 6 @) 4 3) 2 @) 10

Answer (3)

Value of m = —1 represents one orbital. Therefore maximum number of electrons will be two

The value of Planck's constant is 6.63 x 10-34 Js. The speed of light is 3 x 10" nm s~'. Which value is closest
to the wavelength in nanometer of a quantum of light with frequency of 6 x 10'° s~1? [NEET-2013]

() 25 2) 50 @) 75 @) 10
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Sol.

12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

Structure of Atom

Solutions of Assignment (Level-Il)

Answer (2)

~3.0x10" nms™’
6x10" s’

}\,zg =1X102 nm
\ 2

=0.5x102 nm =50 nm

22

Based on equation E = -2.178 x 1078 J {n—zJ certain conclusions are written. Which of them is not correct?

(1) Larger the value of n, the larger is the orbit radius

[NEET-2013]

(2) Equation can be used to calculate the change in energy when the electron changes orbit

(3) For n =1, the electron has a more negative energy than it does for n = 6 which means that the electron

is more loosely bound in the smallest allowed orbit

(4) The negative sign in equation simply means that the energy of electron bound to the nucleus is lower than

it would be if the electrons were at the infinite distance from the nucleus

Answer (3)
In (n = 1) 15t shell e~ is tightly held compared to n = 6 (6" shell)

The correct set of four quantum numbers for the valence electron of rubidium atom (Z = 37) is

1 1 1
(1) 5,0,0, +E 2) 51,0, +§ @) 5 1,1, +§

Answer (1)
Rb = 37 =[Ar] 452, 3d'°, 4p° last 5s' e~

1
~n=51=0m=0,s=+—=

2

Maximum number of electrons in a subshell with =3 and n=4is

(1) 10 @) 12 (3) 14
Answer (3)
n=4 |=3represents 4f subshell having 7 orbitals

| Total number of electrons = 14 |

The orbital angular momentum of a p-electron is given as

h
M) I @ Vi, ® 2"

Answer (1)

Angular momentum = I (I+ 1)2i
Y

The total number of atomic orbitals in fourth energy level of an atom is
(1) 4 2) 8 (3) 16

Answer (3)

| Number of orbitals = x* | n = number of orbit

=42=16

[AIPMT (Prelims)-2012]

1
4) 6,0,0, +E

[AIPMT (Prelims)-2012]
(4) 16

[AIPMT (Mains)-2012]

h
() V6

[AIPMT (Prelims)-2011]
4) 32
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17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

The energies E, and E, of two radiations are 25 eV and 50 eV respectively. The relation between their

wavelengths i.e. A, and A, will be [AIPMT (Prelims)-2011]
Ay =
(1) Ay =5 2) A=A, 3) A =22, @) 1 =42,
Answer (3)
_he _hc
X1—E1 %z—g E, =256V E,=50eV
hc
}\/ = —
1555 e (1)
hc
Ay =—
2559 e (2)
hc
M _25_ Mo Z
Ay - hﬁ =2 s Ay =2
50
If n = 6, the correct sequence of filling of electrons will be [AIPMT (Prelims)-2011]
(1) ns—>np—(n-1)d— (n-2)f 2 ns—>(n-2)f >(n-1d—-np
3) ns>(n-1Nd—(n-2)f > np 4) ns>(n-2)f ->np—(n-14d
Answer (2)

Putting the value of n and calculating the (n + 1) value

6s < 4 < 5Bd < 6p
(6+0) (4+3) (5+2) (6+1)
6 7 7 7
(lower energy) - (high energy)

According to the Bohr Theory, which of the following transitions in the hydrogen atom will give rise to the least

energetic photon? [AIPMT (Mains)-2011]
(M) n=6ton=5 2 n=5ton=3 B) n=6ton=1 @4 n=5ton=4
Answer (1)

Because (E,-E,)>(E,-E,) >(E,-E,)>(E,—-E,) > (E,-E))
As the difference is of one energy levels
. (E;— E;) have less energy

{Alternatively value of AE [difference between two successive energy level decreases] as the distance from the
nucleus increases.}

A 0.66 kg ball is moving with a speed of 100 m/s. The associated wavelength will be

(h=6.6 x 1034 Js) [AIPMT (Mains)-2010]
(1) 6.6x10*m (2) 6.6x10*m (3) 1.0x10*m (4) 1.0x10*m
Answer (3)

-34 2.2
}L=L=6.6><10 kgm“s S=1.0><10‘35m

mv 0.66 kgx100 m/s
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21.

Sol.

22.

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

26.

Sol.

27.

Sol.

The energy absorbed by each molecule (A,) of a substance is 4.4 x 10-'°J and bond energy per molecule is 4.0 x

10-"° J. The kinetic energy of the molecule per atom will be [AIPMT (Prelims)-2009]
(1) 2.2x107°J (2) 2.0x107J (3) 4.0x102J (4) 2.0x10>J
Answer (4)

KE = Energy observed by molecule — Energy required to break one bond

_ 44x1079J-4.0 x 107%J
2

KE per atom = [W} = [o.2x1o-19J] = [2x10‘2°J]

KE

Which one of the elements with the following outer orbital configurations may exhibit the largest number of

oxidation states? [AIPMT (Prelims)-2009]
(1) 3d%s’ (2) 3d%4s? (3) 3d%4s? (4) 3d%s?
Answer (2)

Maximum number of electrons in a subshell of an atom is determined by the following [AIPMT (Prelims)-2009]

(1) 2¢+1 2 41-2 (3) 2n? 4) 4r+2
Answer (4)
Which of the following is not permissible arrangement of electrons in an atom? [AIPMT (Prelims)-2009]
1 1
(1)n=5,£=3,m=0,s=+§ (2)n=3,£=2,m=—3,s=—5
1 1
(3)n=3,£=2,m=—2,s=—§ (4)n=4,£=0,m=0,s=+§
Answer (2)
n=3 =2 m=-3 = —l
= = = — S = 2

Value of m (orbital) depends upon | i.e., it cannot be more than '/'. Therefore is wrong.

A p-n photodiode is made of a material with a band gap of 2.0 eV. The minimum frequency of the radiation that can

be absorbed by the material is nearly [AIPMT (Prelims)-2008]
(1) 20x 10" Hz (2) 10x10™Hz (3) 5x10"Hz 4) 1x10"“Hz
Answer (3)
If uncertainty in position and momentum are equal, then uncertainty in velocity is [AIPMT (Prelims)-2008]
G y 1[0 5 [0 » 1[0
()n ()2m1t ®) 2 ()mn
Answer (2)
AX X Ap = L
X = 2n

The measurement of the electron position is associated with an uncertainty in momentum, which is equal to
1 x 107"® g cm s~'. The uncertainty in electron velocity is, (Mass of an electron is 9 x 10-%g)

[AIPMT (Prelims)-2008]
(1) 1x10" cms™ (2) 1x10°cms™ (3) 1x10%°cms™ (4) 1x10°cms™
Answer (2)
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28.

Sol.

29.

Sol.

30.

Sol.

31.

Sol.

32.

Sol.

Consider the following sets of quantum numbers

n L m s
(@ 3 0 0 +-
b) 2 2 1 +l
(b) >
(c) 4 3 2 1
2
d) 1 0 1 1
2
e) 3 2 3 +l
(e) >
Which of the following sets of quantum number is not possible? [AIPMT (Prelims)-2007]
(1) aandc (2) b,candd (3) a,b,candd (4) b,dande
Answer (4)

With which of the following configuration an atom has the lowest ionization enthalpy?
[AIPMT (Prelims)-2007]
(1) 1s?2s22p°® (4) 1s?2s?2p°® 3s!

Answer (4)

(2) 1s?2s22p°® (3) 1s22s22p?®

Given : The mass of electron is 9.11%10-%" kg. Planck’s constant is 6.626x 10734 Js, the uncertainty involved in the
measurement of velocity within a distance of 0.1 A is [AIPMT (Prelims)-2006]

(1) 5.79 x 10° ms™"
3) 5.79 x 10° ms™"

(2) 5.79 x 10" ms™’
(4) 5.79 x 10° ms™"

Answer (1)
AXXMAV = L Av :+
4n AXXmx4xm
6.6x1073* J-s

Av = _ 6
0.1x10°mx9.1x 103" kgx 4x 3.14 = °-799x10° m/s

The orientation of an atomic orbital is governed by [AIPMT (Prelims)-2006]

(1) Azimuthal quantum number (2) Spin quantum number
(3) Magnetic quantum number (4) Principal quantum number

Answer (3)

The energy of second Bohr orbit of the hydrogen atom is —328 kJ mol~'; hence the energy of fourth Bohr orbit would

be [AIPMT (Prelims)-2005]
(1) —41kJ mol~ (2) —1312kJ mol- (3) —164 kJ mol' (4) —-82kJ mol'
Answer (4)
E - 1312

T TR kJ mol for hydrogen
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33. Uncertainty in position of an electron (mass = 9.1 x 10~28g) moving with a velocity of 3 x 10* cm/s accurate
upto 0.001% will be (Use h/(4r) in uncertainty expression where h = 6.626 x 10727 erg-s)

(1) 5.76 cm (2) 7.68 cm (3) 1.93 cm (4) 3.84 cm
Sol. Answer (3)

4
Av = w cm/second

10% x100

34 |
X = h _ 6.6x10 6](?01 :
4nmAv 4x3.14x9.1x1o—28xWx3x104

34. The radius of hydrogen atom in the ground state is 0.53 A. The radius of Li2* ion (atomic number = 3) in a similar
state is

(1) 0.53 A (2) 1.06 A (3) 0.17 A (4) 0.265 A
Sol. Answer (3)

C - r0><n2 B 0.53><(3)2

n

. = (0.53x3)A

1.59A=17A
n = 3 orbit
z=3Li#
35. In a Bohr's model of an atom, when an electron jumps from n = 1 to n = 3, how much energy will be emitted
or absorbed?
(1) 2.389 x 10~'2 ergs (2) 0.239 x 107'% ergs (3) 2.15 x 10" ergs (4) 0.1936 x 107'° ergs
Sol. Answer (4)

Energy of electron whenn =1 E; = —13122 kJ/mol
1
Energy of electron when n =3 E; = —13122 = _1312 kd/mol
(3) 9
_ 1312 (1312 — 41166 kJ
9 1
=1166 x 10% J

= 1166 x 10"'° erg

Alternatively

AE =1 _hoxr| 1ot
) g
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36.

Sol.

37.

Sol.

38.

Sol.

39.

=3.0><108><6.6><10‘34x8.314{12—12} J
? 3

:3.0><108><6.6><1034><8.314{g}]

The electronic configuration of gadolinium (Atomic No. 64) is
(1) [Xel4f? 5d° 6s? (2) [Xe]4r® 5d? 6d? (3) [Xe]4r® 5d° 6s? (4) [Xe] 4f" 5d" 6s?
Answer (4)

Gd have exceptional configuration e~ will enter in 5d because 4f have 7 electrons and have half filled stability

Gd = [Xe]** 4f"5d"6s?|

The ion that is isoelectronic with CO is
(1) CN- (2) N, (3) O, 4) N,
Answer (1)

Isoelectronic means same number of electrons
CO = Number of electrons = 14
CN-=6+7+1=14

The Bohr orbit radius for the hydrogen atom (n = 1) is approximately 0.530 A. The radius for the first excited state
(n=2) orbitis (in A)

(1) 4.77 (2) 1.06 (3) 0.13 4) 212
Answer (4)
2
fp XN )
= = n = Number of orbit, z = charge on nucleus
=2
Ist excited state forH = I;_ 1
_ 053x(2)°

1
=0.53x4=2.12A
The position of both, an electron and a helium atom is known within 1.0 nm. Further the momentum of the electron

is known within 5.0 x 1026 kg ms~". The minimum uncertainty in the measurement of the momentum of the
helium atom is

(1) 8.0 x 10726 kg ms™" (2) 80 kg ms™!
(3) 50 kg ms™ (4) 5.0 x 10726 kg ms™

Sol. Answer (4)

x AP h

electron =
4n

AXx

electron

h
AXgjectron = %T

electron
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40.

Sol.

41.

Sol.

42.

Sol.

43.

Sol.

Solutions of Assignment (Level-Il)

Ax =AXye =1.0nm

electron

h
AXpe X APy, = I

AXHe = L
4mAP,

. h _h
" 4nAP, ATAP,,

electron

AP, =5.0x102° kg ms’

Which of the following configuration is correct for iron?
(1) 1s22522p63523p84523d7

(3) 1522522p63s523p%30/°

Answer (4)

Fe = 26 = 1s2, 252, 2pb, 352, 3p®, 452, 3d°

(2) 1s5%2s22p53s23pb4s23d°
(4) 1522s22p83523p%4523(/®

Which of the following has maximum number of unpaired d-electrons?

(1) N3 (2) Fe?*
Answer (2)

N3 = 4 = 182, 252

Fe? = 24 = 1s2, 252, 2P, 3s?, 3p®, 3d°

Zn® = 29 = 152, 252, 2p%, 352, 3p6, 45!, 3d10
Cu® = 28 = 152, 252, 2p8, 352, 3p%, 450, 3d10

(3) zn”

Zero unpaired

|1L|1 |1 |1 |1 |Fourunpaired

One unpaired

Zero unpaired

Who modified Bohr’s theory by introducing elliptical orbits for electron path?

(1) Rutherford (2) Thomson

Answer (4)

n _ length of major axis 12 3
k length of minor axis @

Number of elliptrical orbit in shell = (n — 1)

(3) Hund (4) Sommerfield

The de Broglie wavelength of a particle with mass 1 g and velocity 100 m/s is

(1) 6.63 x 103 m 2) 6.63 x 1034 m

Answer (3)
= m=1g=0001k
mv =1g=0 g

6.6x10%*kg m?s™2

~ 0.001kgx100 m/s

[ =6.63x10%° m

(3) 6.63 x 1033 m (4) 6.65x 10735 m

v =100 m/s
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44. The following quantum numbers are possible for how many orbitals : n =3, /=2, m = +27?
(1) 1 2 2 3) 3 4) 4
Sol. Answer (1)
As the value of m =+ 2
i.e. one value
Therefore one orbital is represented.

45. The frequency of radiation emitted when the electron falls from n = 4 to n = 1 in a hydrogen
atom will be (Given ionization energy of H=2.18 x 10~"® J atom~" and h = 6.625 x 10-3 Js)

(1) 1.54 x 10"® s~ (2) 1.03 x 10" s
(3) 3.08 x 10"° 51 (4) 2.00 x 10"° 51
Sol. Answer (3)

v=S—cxR iz—iz z?
A ny ns

v=3.0x10" ><109678le—4i2}<(1)2

v=3x£x109678 cm™ 15 =3.09x10"° s
10'° 16

Alternatively

I.E=E_—E,

2.18x107"8 =E_ —E,

E, = -2.18x107"|

-18 -18
E4:_2.18><10 :_2.18><1O —_0.136x10"8 J

(4)2 16

AE =E, -E,[-0.136 - (-2.18) |x107"®

hc

=2.04x107"8 xzﬁ (1)
_ (o}
Ly . (2)

2.04x107"®
V=

© 6.6x107 =0.309x10""® =3.09x10™ s’
.o X
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46.

Which one of the following ions has electronic configuration [Ar]3d®?
(1) Co® (2) N

(3) Mn3 4) Fe?
(At. nos. Mn = 25, Fe = 26, Co = 27, Ni = 28)

Sol. Answer (1)

47.

Electronic configuration [Ar] 3d® represents 24 electrons

Ni**=28-3=25e-

Mn3*=25-3=22¢"

Fe*=26-3=23¢"

Which of the following is not among shortcomings of Bohr’'s model?
(1) Bohr theory could not account for the fine lines in the atomic spectrum

(2) Bohr theory was unable to account for the splitting of the spectral lines in the presence of magnetic field
@)

(4)

Bohr theory failed for He atom

It did not give information about energy level

Sol. Answer (4)

48.

Bohr's model explain the energy level i.e. Energy of electron in each orbital is quantized.

1312

E, =——2* kd/mol
X

Number of spectral lines falling in Balmer series when electrons are de-excited from nth shell will be given as
(1) (n=2)in UV (2) (n—=2) in visible region
(3) (n—=3)innearIR 4) (n-3)infar IR

Sol. Answer (2)

49.

The ratio of the energy required to remove an electron from the first three Bohr’s orbits of hydrogen is
(1) 3:2:1 2 9:4:1
(3) 36:9:4 4) 1:4:9

Sol. Answer (3)

~1312  x

X X X
E1—+1—2 E2=2—2 E3:3_2
1.1.1_.36:9:4 3692
149 36
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SECTION - C
Assertion - Reason Type Questions

1. A: Orbital angular momentum of (1s, 2s, 3s etc.) all s electrons is same.
R : Orbital angular momentum depends on orientation of orbitals.
Sol. Answer (3)
2. A: Energy of electron is taken negative.
R : Energy of electron at infinity is zero.
Sol. Answer (1)
3. A : Bohr’s orbits are also called stationary states.
R : Electrons are stationary in an orbit.
Sol. Answer (3)
4. A : K.E. of two subatomic particles, having same de-Broglie’s wavelength is same.
R : de-Broglie’s wavelength is directly related to mass of subatomic particles.
Sol. Answer (4)

5. A Electronic energy for hydrogen atom of different orbitals follow the sequence
1s<2s=2p<3s=3p=3d.

R : Electronic energy for hydrogen atom depends only on n and is independent of 7 & ‘m’ values.
Sol. Answer (1)

6. A : Wavelength for first line of any series in hydrogen spectrum is biggest among all other lines of the same
series.

R : Wavelength of spectral line for an electronic transition is inversely related to difference in the energy levels
involved in the transition.

Sol. Answer (1)
7. A Zn(ll) salts are diamagnetic.
R : Zn?* ion has one unpaired electron.
Sol. Answer (3)
8. A In third energy level there is no f-subshell.
R : For n = 3, the possible values of / are 0, 1, 2 and for f-subshell / = 3.
Sol. Answer (1)

9. A: The charge to mass ratio of the particles in anode rays depends on nature of gas taken in the discharge
tube.

R : The particles of anode rays carry positive charge.
Sol. Answer (2)
10. A : Angular momentum of an electron in an atom is quantized.

R : In an atom only those orbits are permitted in which angular momentum of the electron is a natural number

h
Itiple of —.
multiple of ——

Sol. Answer (1)
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11. A The radius of second orbit of He* is equal to that of first orbit of hydrogen.

R : The radius of an orbit in hydrogen like species is directly proportional to n and inversely proportional to
Z

Sol. Answer (4)
12. A: The orbitals having equal energy are known as degenerate orbitals.
R : The three 2p orbitals are degenerate in the presence of external magnetic field.
Sol. Answer (3)
13. A : In a multielectron atom, the electrons in different sub-shells have different energies.
R : Energy of an orbital depends upon n + [ value.
Sol. Answer (1)
14. A : Isotopes of an element have almost similar chemical properties.
R : Isotopes have same electronic configuration.

Sol. Answer (1)

15. A : The number of angular nodes in 3d, is zero.

R : Number of angular nodes of atomic orbitals is equal to value of /.

Sol. Answer (2)
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