Atomic Structure

Questionl

The work function of Cu is 7.68 x 10712 J. If photons of wavelength
221 nm are made to strike the surface of the metal, the Kinetic
energy (in J) of the ejected electrons will be (h = 6.63 x 10 3*Js)

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

2.64 x 1071#

B.

1.32 x 107%

C.

2.64 x 10719

D.

6.60 x 10719

Answer: B

Solution:
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A=221nm =221 x10°m
h 6.63 x 10734 x 3 x 108
Using B = e . a 5 .
A 221 x 10~

E=9x10"%Y7J
KEpmax = E — ¢
= KE oy = (9.0 x 1077 — 7.68 x 107 "7)
KEmax = 1.32 x 10719 J

Question2

In an element with atomic number (Z)25, the number of electrons
with (n + [) value equal to 3 and 4 are x and y respectively. The
value of (x + y) is

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

21

B.

12

C.

14

D.
16

Answer: D

Solution:

7 =25 = 1522522p%3523p®3d°4s?

For2p®:n=2,l=1s0(n+1)=3
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It contains 6 electrons
For3s2:n=3,l=0,(n+1)=3+0=3
If contains 2 electrons

r=6+2=28
For3pS:n=3,l=1,(n+1) =4

It contains 6 electrons
For4s2,n=4,1=0,(n+1) =4

It contains 2 electrons

Y=2+6=28
r+y=8+8=16

Question3

a, b, c,d are electromagnetic radiations. Frequencies of a, b are

3 x 10 Hz, 2 x 10* Hz, respectively, whereas wavelength of ¢, d
are 400 nm, 750 nm, respectively. The increasing order of their
energies is

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

b,d,c,a

a,d,c,b

a,b,c,d

b,c,d,a

Answer: A
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Solution:

First of all calculate the frequency of c and d

¢ 3x10°
YT N T 400 x 100
= 7.5 x 10 Hz
¢ 3x10°
YT X T 750 x 10
=4 x 10" Hz

Now we know
E=hvorE xv
So, higher the frequency, greater will be the energy thus, E is in order

3x 101 Hz > 7.5 x 101 Hz > 4 x 10'* Hz
> 2 x 10" Hz

or the correct increasing order is $b

Question4

The number of electrons with magnetic quantum number, m; = 0 in
the elements with atomic numbers Z = 24 and Z = 29 are
respectively.

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

12,13

12,12

13,12
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14,15

Answer: A
Solution:

Cr(24) = [Ar]3d°4s!

For 152,252, 3s2, 4s! each s-orbital has m; = 0
contibuting 2 electron (except 4s )

For 2p5, 3p6 : each p shell has one orbital m; = 0
Contributing 2 electrons each

For 3d® : d subshell has one orbital with m; = 0
Contributing 1 electron.
Total2+24+2+1+24+2+1=12

Cu = [Ar]3d'%4s!

1522523524s! = each will contribute 2 electrons
2p°, 3p5 : each will contribute 2 electrons

3d'0 : contribute 2 electron

24+24+2+1+2+2+2=13

Questions

Which of the following represents the wavelength of spectral line of
Balmer series of He " ion?

(R = Rydberg constant, n > 2)

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

n2

R(n—2)(n+2)
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R(n—2)(n+2

n2

AR(n—2)(n12)

D.

AR(n—2)(n+2)

Answer: A

Solution:

Using Rydberg formula

for He't, z = 2, for Balmer series, n; = 2

The initial energy level, n; = n where n > 2

R (n? —4)
7 AT R —m Y
Question6

The work functions (in eV ) of Mg, Cu, Ag, Na respectively are
3.7,4.8,4.3,2.3. From how many metals, the electrons will be ejected
if their surfaces are irradiated with an electromagnetic radiation of
wavelength 300 nm ?

(h=16.6 x 10731Js,1eV = 1.6 x 1071 J)

Get More Learning Materials Here : & m @&\ www.studentbro.in



AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

1

D.
3

Answer: C

Solution:

Using the formula, £ = %
The approx value of he = 120eV. nm

E= 12— g 136V

For Mg : 4.13eV > 3.7ev, so electron will be ejected
For Cu : 4.13eV < 4.8eV, no electron ejected

For Ag : 4.13 < 4.3eV, no clectron ejected

For Na : 4.13 > 2.3eV, so electron will be ejected

Thus, 2 metals will eject electron.

Question7

The uncertainty in the velocities of two particles A and B are 0.03

and 0.01 ms™’ respectively. The mass of B is four times to the mass
of A. The ratio of uncertainties in their positions is
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AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

wo |

w0

ENSY

a

-
_U C‘°|c>

—_
o:l":’

Answer: A

Solution:

Uncertainty principle for particle A;

Aa:A(mA-AvA)zf o (9)

7y

For particle B,

ACCB(mB‘AUB):ﬁ (Z’L)

Divide Eq. (i) by Eq. (ii)

Az, _ mpAvpg

Azp ma-Ava

Now substitute the given value

mp = 4my, Avg = 0.03
Avp = 0.01
Az, 004 4

Azg 0.03 3
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Question8

The total maximum number of electrons possible in 3d. 6d, 5s and
4 f orbitals with m; (magnetic quantum number) value -2 is

AP EAPCET 2025 - 23rd May Evening Shift
Options:
A.

6

10

D.
12

Answer: A
Solution:

For s-orbital, [ = 0

For d-orbital, [ = 2

For f-orbital, [ = 3

For, f-orbital m; values can be —3,—-2,—-1,0+ 1,42, +3
So, 4f can have m; = —2

Each orbital with m; = —2 can hold 2 electrons.

Orbitals that can have m; = —2 are 3d, 4 f and 6d

Total electron =2+2+2 =6
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Question9

The radius of fourth orbit in He " ion is ' R;'pm and radius of third
orbit in Li*" ion is ' Ry'pm. The value of ( R; — R5 ) in pm is

AP EAPCET 2025 - 23rd May Morning Shift
Options:
A.

132.25
529.00

264.50

D.
793.50

Answer: C
Solution:

Using the formula for nth orbit of Bohrt's orbit,

o a0n2

For R; of He™,

Given,n =4,7Z =2
a0n2
Z

16
= R; =529x% -5 = 423.2pm

R, =

For R, (Li2+)

n=32=23
32
Ry =52.9 x 5 = 158.7pm

R — Ry = 423.2 — 158.7 = 264.50pm
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Questionl10

The de-Broglie wavelengths of two fast moving particles X, Y are
1 nm, 3 nm respectively. Mass of X is nine times the mass of Y. The
ratio of Kinetic energies of X, Y is

AP EAPCET 2025 - 23rd May Morning Shift

Options:

Answer: B

Solution:

>

de-Broglie wavelength is, A = —

IS

h h?
or KE =

V2mKE 2mA’
h?
KE)x _ 27 9
(KE)y 55

2m)\§

= A=

=1:1

Question11

The difference between the radii of 3rd and 2nd orbit of H -atom is
zpm. The difference between the radii of 4th and 3rd orbit of Li*"
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ion is y pm. y : x is equal to

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

15: 7

B.

7:15

Answer: B

Solution:

The radii of nth orbit of hydrogen atom,

a0n2

r, = >

For hydrogen atom the radii of 3 rd and 2nd obit respectively can be calculated as

32
ry = aol =9ay (2=1)
ap2?
Tro = 01 = 4a0

T =173 — 79 = 9ag — 4ag = bag
For Li*>" ion, the radii of 3rd and 4th orbit respectively can be calculated as

42 16a,

7‘4260?: 3 (z=3)
32
7’3:(1,0?:30,0
7a0
y=7‘4—7°3=T
y::c:@xi:7:15
3 Bag
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Question12

The de-Broglie wavelength of an electron in the third Bohr orbit of
H -atom is

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

3m X 5.29pm

B.

4w x 52.9pm

C.

67 X 52.9pm

D.
2w X 5.29pm

Answer: C
Solution:

Radius of nth orbit of H -atom.
Tn = To X n?

rs = 3% x 52.9pm

Using Bohr's postulate of angular momentum

mur = ’2"—’1 = mv = 2=
v

27r

According to de-Broglie

h h 27r
A p— p— pr—
mv  3h/2nr 3
27 x 32 x 52.9
=\ = 3

=\ = 67 X 52.9pm
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Questionl3

The wavenumber of the first line (n, = 3) in the Balmer series of

hydrogen is overline v, cm '. What is the wavenumber (incm1) of
the second line ( ny = 4) in the Balmer series of He™ ?

AP EAPCET 2025 - 22nd May Morning Shift

Options:

Answer: B

Solution:

Using the Rydberg formula for wavenumber

p=R2 |4 - L]

ny ny
for wavenumber of 1st line of H atom
ny=2mn9g=3,2=1
1 1
n=R|=_— =
o {4 9]
5
m=R|— ... (2
v [36] (%)

The wavenumber of 2 nd line of He ™
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ny=2,n9=4,2=2

@ge:mﬁ—%]:}z(%) . (i4)

Divide Eq. (i) by Eq. (i)

7He' = %T)H or %1‘)1

Question14

Which of the following sets of quantum numbers is not possible for

the electron?

AP EAPCET 2025 - 22nd May Morning Shift

Options:

Answer: C

Solution:

Forsetn =3,l=3,m—3,s = —I—% is not possible.
The value of [ varies from 0 to (n — 1)

So, n = 3,1 can have value 0, 1, 2 only
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Questionl5

The uncertainty in the position of electron (Ax) is approximately

100 pm . The uncertainty in momentum (in kgms ! ) of an electron
[h = 6.626 x 10°*Js]

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

1.104 x 10~

B.

0.527 x 10~

C.

0.527 x 1072

D.

1.055 x 10~%4

Answer: C

Solution:

Heisenberg's uncertainty principle,
h

Az -Ap > -

Substituting the values

6.626 x 10 34Js
4x3.14x100 x 1072 m
Ap = 0.527 x 10 ** kg m /s

Ap >
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Question16

Which of the following statements are correct?
I. The energy of hydrogen atom in its ground state is -13.6 eV .

I1. On the basis of Bohr's model, the radius of the 3rd orbit of
hydrogen atom is 158.7 pm .

I11. The order of radius of the first orbit of H, He ™, Li*" and Be>" is
H > He' > Li*t > Be’™.

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

11 and 111 only

B.

1 and I1I only

C.

I and II only

D.

I, I and 111

Answer: B

Solution:

Among the given options, statement given in I and III are correct, while II is incorrect. The correct form of 11
1s, 3rd orbit radius

rn=n% X1y
rs =9 X 52.9 = 476.1pm
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Questionl7

When a metal surface is irradiated with light of frequency = Hz, the
kinetic energy of emitted photoelectrons is z J. When the same metal

is irradiated with light of frequency y Hz, the Kinetic energy of
emitted electrons is z/3 J. What is threshold frequency (in Hz ) of

metal?

AP EAPCET 2025 - 21st May Morning Shift

Options:

A.

Answer: B

Solution:

Kinetic energy, when x frequency light is irradiated

z=h(xz— fp) o (7)

Kinetic energy, when y frequency light is irradiated

T =hly— fo - (12)
divide Eq. (i) and (ii)

h(z—fo) z—fo

A —

T TR ST v h
On solving for f
fo=4=
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Questionl8

Identify the correct statements from the following
I. Isotopes of an element show different chemical behaviour.
I1. Lyman series of lines of hydrogen spectrum appear in UV region.

II1. The oscillating electric and magnetic field components of
electromagnetic radiation are perpendicular to each other and both
are perpendicular to the direction of propagation of radiation.

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

11 and 11T only

B.

I and II only

C.

I and III only

D.
I I, 11T

Answer: A

Solution:

Among the given statements, statements given is II and III are correct. While statement I is incorrect. The
correct form of statement I is Isotopes of an element shows same chemical behaviour.
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Question19

The sum of number of angular nodes and radial nodes for 4d-orbital
is

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.2

B.3

C. 4

D.5

Answer: B

Solution:

To find the sum of angular and radial nodes for a 4d orbital, follow these steps:
Radial Nodes Calculation:

The formula for determining the number of radial nodes is n — [ — 1.

For a 4d orbital, the principal quantum number n = 4 and the azimuthal quantum number [ = 2.
Therefore, the number of radial nodes is:

4-2-1=1

Angular Nodes Calculation:

The number of angular nodes is simply given by the azimuthal quantum number [.
Hence, for the 4d orbital:

=2

Sum of Angular and Radial Nodes:

Adding the two types of nodes gives:

24+1=3

So, the sum of angular and radial nodes for a 4d orbital is 3.
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Question20

If the position of the electron was measured with an accuracy of
+0.002 nm . The uncertainty in the momentum of it would be (in

kgms 1)

(h = 6.626 x 107°4Js)

AP EAPCET 2024 - 23th May Morning Shift

Options:

A.2.637 x 1073
B.2.637 x 10~
C.8.283 x 1072
D. 8.283 x 10~

Answer: A

Solution:

Given:

Position uncertainty: Az = 0.002nm = 0.002 x 10
Planck's constant: b = 6.626 x 10734 Js

According to the Heisenberg uncertainty principle:
Ax - Ap = %

Solving for the uncertainty in momentum (Ap):

Ap = ﬁ

Substitute the given values into the equation:

 6.626x10°%
AP = 53 14x0.002:10°

Calculating the above expression results in:
Ap = 2.637 x 10722 kg m/s

This is the uncertainty in the momentum of the elect

_gm

ron.
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Question21

The de-Broglie wavelength of an electron with Kkinetic energy of 2.5
eVis (inm) (1eV=1.6 x 107 J,m, = 9 x 103 kg)

AP EAPCET 2024 - 22th May Evening Shift

Options:

—25
A. hx10
VT2

25
B. hx10

3 3

" hx107%

g

D.

hx10%

X

Answer: B

Solution:

To determine the de Broglie wavelength of an electron with a kinetic energy of 2.5 eV, we use the following
information:

Kinetic Energy (KE) =2.5 eV
Mass of electron (M,) =9 x 103 kg
Conversion factor: 1eV = 1.6 x 1071 J

The de Broglie wavelength () is given by:

AN=L = b
p V2M,xKE

where:

p=+2M, x KE

Therefore, substituting the given values, we find:

A= h
V2x9%x10 3 x2.5x1.6x10 Y

Simplifying the expression inside the square root:

A\ — h _ hx10®
V72x10°% V72
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Question22

The ratio of ground state energy of Li*", He™, H is

AP EAPCET 2024 - 22th May Evening Shift
Options:

A.3:2:1

B.1:2:3

C.9:4:1

D.1:4:9

Answer: C

Solution:

The energy of the nth orbit for an atom with atomic number Z is given by:
£ -1 (5)

Here, Ry is the Rydberg constant.

For the ground state of different ions and atoms, where n = 1:
Lithium ion (Li*"):

Z=3n=1

Ey ;2 = —Ry (%)

= —9Ry

Helium ion (He™):

Z=2,n=1

Eger = —Ru (1)

= —4Ry

Hydrogen atom (H):

Z=1n=1

Ey = —Ry

The ratio of the ground state energies for Li>", He ", and H:
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Question23

If the longest wavelength of spectral line of Paschen series of Li*"

o (0]
ion spectrum is xA. Then the longest wavelength (in A ) of Lyman
series of hydrogen spectrum is

AP EAPCET 2024 - 22th May Morning Shift
Options:

A12

Tz

Tx
B. 50l

20x
C. 27

27x
D- 20

Answer: B
Solution:

Given that the longest wavelength of the Paschen series for the Li*" ion is z A, we use the formula for the
wavelength of spectral lines:

1=R|Lt-%|2

1 U

Paschen Series for Li?*:

For the longest wavelength in the Paschen series, the transitions are from n2 = 4 to n; = 3.
The atomic number Z for lithium is 3.

The formula becomes:

Lo R[E - 4] <

Calculating the values:

Solving for R:
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R=1£(AA™)
Lyman Series for Hydrogen:

For the longest wavelength in the Lyman series, the transition is from ny = 2ton; = 1.
The atomic number Z for hydrogen is 1.

Using the value derived for R:

]

Further simplification:

=%l

==
N

1
D)

1 _ 16 3
NT T X7

Therefore, the longest wavelength A for the Lyman series in hydrogen is:

_ T
A= Z\AA

This guides students in calculating the Lyman series' longest wavelength based on known parameters from
the Paschen series for the Li>" ion.

Question24

If vg is the threshold frequency of a metal X, the correct relation
between de-Broglie wavelength (\) associated with photoelectron
and frequency (v) of the incident radiation is

AP EAPCET 2024 - 22th May Morning Shift
Options:

A\ o —=

V—7y

C)\OC*Z,,/4

(v—vp)

D. A x v/v — vy

Answer: A

Solution:

The de Broglie wavelength for an electron is given by the formula:
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_ h
V2mE

where E is the kinetic energy of the electron.

According to the photoelectric effect, the kinetic energy E of the photoelectron can be found by subtracting
the work function of the metal from the energy of the incident photon:

E = hv — hy
This implies:
E « (v —wp)

Thus, we have:

1
A @:>)\oc —

Question25

The difference in radii between fourth and third Bohr orbit of He™ (
in m) is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.2.64 x 10710

B.1.85 x 10712

C.1.85 x 10710

D.1.85 x 10°°

Answer: C

Solution:

According to Bohr's postulate, the radius is given by r = 0.529"72A (where, Z is atomic number and n =
orbit)

For 4th orbit of He"ion
re = 0529 [1]4 .. (i)

For 3rd orbit of He "ion
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rg =0.529 []A ... (id)

Egs. (i) - (ii)

0.529
Ty— T3 = T[16 — 9] x 107 1%m

Ar =1.85x 10710m

Question26

If Ay and X\ are respectively the threshold wavelength and
wavelength of incident light the velocity of photo electrons ejected
from the metal surface is

AP EAPCET 2024 - 21th May Evening Shift

Options:

INRVEPHEDY
B2 (%2)
C. \/%(AO—,\)

2h 1 1
o 2 1)

Answer: B

Solution:

In the context of the photoelectric effect, the energy of an incident photon is used to overcome the work
function of the metal and to provide kinetic energy (KE) to the ejected photoelectrons. This relationship is
described by Einstein's photoelectric equation:

hv = hvg + KE
Here, v is the frequency of the incident light, v/ is the threshold frequency, and h is Planck's constant.
The kinetic energy (KE) of the ejected photoelectrons can be expressed as:

KE = %mv2 = hv — hy,
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Since frequency v can be related to wavelength A by the equation v = <, where c is the speed of light, the
equation becomes:

1 2 _ 1 _ 1
5 U —hc</\ /\0)

Solving for v, the velocity of the ejected photoelectrons, we have:

— 2he [ Ao—A
U= T( Ao )

Thus, the velocity of the ejected photoelectrons is derived from this equation, showing the relationship
between the incident light wavelength, the threshold wavelength, and the resulting kinetic energy imparted to
the electrons.

Question27

The energy of third orbit of Li*" ion (in J ) is

AP EAPCET 2024 - 21th May Morning Shift
Options:

A. —2.18 x 10718

B. —6.54 x 10718

C.-7.3x107%

D. +2.18 x 10718

Answer: A

Solution:

The energy of the nth orbital of an atom, as described by Boht's postulate, is given by the following formula:

-18 2
B, = — 2.18><132 xZ? §

In this equation:

Z is the atomic number, which for lithium (L1i) is 3.

n is the principal quantum number, and for the third orbit, n = 3.
Substituting these values into the formula:

_ —2.18x10 ¥ x32
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-18
E, = —2.18><;0 x9

E,=-218 x10718]

Thus, the energy of the third orbit of the Li** jon is —2.18 x 107 J.

Question28

The number of d electrons in Fe is equal to which of the following?
(i) Total number of ' s ' electrons of Mg .

(ii) Total number of ' p ' electrons of Cl.

(iii) Total number of ' p ' electrons of Ne .

The correct option is

AP EAPCET 2024 - 21th May Morning Shift
Options:

A. (i), (ii) only

B. (ii), (iii) only

C. (i), (iii) only

D. (i), (ii), (iii)

Answer: C

Solution:
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Atomic  Electronic
Element )
number  configuration
Fe 26 1522522p53523p%4523d°
Cl 17 1522522p53523p°
Mg 12 1522522p5352
Ne 10 15225%2pS

Total number of d electrons in Fe = 6
Total number of s electrons in Mg = 6
Total number of p electrons in Cl = 11
Total number of p electrons in Ne = 6

Question29

If uncertainty in position and momentum of an electron are equal,

then uncertainty in its velocity is

AP EAPCET 2024 - 20th May Evening Shift

Options:

Solution:

According to the Heisenberg Uncertainty Principle, the product of the uncertainties in position (Az) and

momentum (Ap) of a particle is given by:

Az-Ap=4L ...3)

In this scenario, it is stated that the uncertainty in the position (Ax) is equal to the uncertainty in momentum (

Ap). Therefore, we can express this as:

Ax=Ap or Az =mAv ...(ii)
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where m is the mass of the electron and Awv is the uncertainty in velocity. Substituting this relationship into
Eq. (1), we have:

(mAv)(mAv) = J-

Simplifying this equation, we find:

(Av)?2 = L,

4mm?2
Taking the square root of both sides, the uncertainty in velocity (Av) is calculated as:

h

_ 1
Av_2m T

Question30

The graph between variation of probability density. 1)*(r) and
distance of the electron from the nucleus, r is shown below. This
represents

-

v (r)

N

AP EAPCET 2024 - 20th May Evening Shift
Options:

A. 1s-orbital
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B. 2s-orbital
C. 3 s-orbital
D. 4s-orbital

Answer: B

Solution:

From the graph, [¢(r) vs r]

v’ (r)

N

It touches r axis at one point, which , means it has only one radical node and at » = 0 it has some value
which shows that it should be for ' s ' orbital.

son—10—1=1(where,l =0)

n—1=1
n=2

Hence, 2s-orbital.

Question31

The angular momentum of an electron in a stationary state of
Li*"(Z = 3) is 3h /7. The radius and energy of that stationary state
are respectively
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AP EAPCET 2024 - 20th May Morning Shift
Options:

A.

3.174 f{, —5.45 x 10 %]

B.

6.348 A, —5.45 x 10 197

C.
6.348 A, +5.45 x 10 18 J

D.

2116 A,—545 x 1072 J

Answer: B

Solution:

For an electron in a stationary state of Li2+(Z = 3), we are given that the angular momentum is %

Determining n:
Using Bohr's postulate for angular momentum:

L:nh

27
Set this equal to the given angular momentum:

3h _ nh

T 27
Solving for n:
3IXx2=n = n==6
Calculating the Radius:
The formula for the radius in Bohr's model is:
r=roy
where ry = 0.529 A. Substituting the known values:

r =0.529 x % — 6.348 A
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Calculating the Energy:

The energy of the electron is given by:
E=-136eV x 4

Converting to joules:

E=-136x16x107" x &

E=-545x10"197J

Thus, the radius is 6.348 A and the energy is —5.45 x 107 J.

Question32

Identify the pair of elements in which number of electrons in (n — 1
) shell is same

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.Fe, Mn

B. Zn, Fe

C.K,Sc

D. Mn, Cr

Answer: D

Solution:

Let's analyze the electron configurations of the given elements, focusing on the electrons in the (n— 1) shell.
For transition elements in period 4, the outermost electrons are in the 4s orbital (n = 4), and the immediately
inner electrons in the 3d orbitals belong to the (n— 1) = 3 shell.

For transition metals, we interpret “(n— 1) shell” as referring to the electrons in the 3d orbital (since n = 4 for
period 4 elements).

Look at the electron configurations:
Mn (atomic no. 25): [Ar] 3d5 4s?

Cr (atomic no. 24): [Ar] 3d° 4s’
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Even though Cr shows an exception (its 4s electron count is 1 instead of 2 due to extra stability of a half-
filled 3d subshell), what matters here is the number of electrons in the 3d orbital.

Both Mn and Cr have:

3d electrons: 3d°

Checking the other options:

Fe: [Ar] 3d® 4s® and Mn: [Ar] 3d® 4s? have different numbers of 3d electrons (6 vs. 5).

Zn: [Ar] 3d'° 4s* and Fe: [Ar] 3d® 4s* (10 vs. 6 in 3d).

K (atomic no. 19):  [Ar] 4s® has no 3d electrons, while S¢ (atomic no. 21):  [Ar] 3d"' 452 has one.
Thus, the only pair with the same number of electrons in the (n—1) (i.e., the 3d) shell is Mn and Cr.
Therefore, the answer is:

Option D (Mn, Cr).

Question33

In the ground state of hydrogen atom, electron absorbs 1.5 times
energy than the minimum energy (2.18 x 10718 ]J ) to escape from

the atom. The wavelength of the emitted electron (in m ) is (
m. =9 x 1073 kg)

AP EAPCET 2024 - 19th May Evening Shift

Options:

A, B

B. \/&W x 10%
C. = x 10%
D. \/1hgw x 1072
Answer: A
Solution:

To determine the wavelength of the emitted electron, we can use the following process:
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First, calculate the energy absorbed by the electron:
J=15x218x 1071 ] =3.27 x 10718 (i)

Using Einstein's photoelectric equation, we find the excess energy, which is the energy used by the emitted
electron:

E = Total energy absorbed — Threshold energy
=327x107¥J—2.18 x 107 8]
=1.09 x 10~ J(ii)

The wavelength A of the emitted electron is given by:

A= —L
2mE

Substituting the given values into this equation:

A= h _ hx10*
V2x9%x10 31 x 1.09x 1018 V1.962

Question34

A golf ball of mass m g has a speed of 50 ms . If the speed can be
measured within accuracy of 2% the uncertainty in the position is
(in m)

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. L

4dm

B. —-h—

16mm
h 3
C. T X 10

D. -2 %103

16mm

Answer: C

Solution:

Let's refine the explanation for clarity and professionalism:

The problem involves calculating the uncertainty in the position of a golf ball using the Heisenberg
uncertainty principle. We are given:

The mass of the ball: m grams, which converts to m = 1 x 10~° kilograms.
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The speed (velocity) of the ball: v = 50ms !,

The speed measurement has an uncertainty of 2%. Therefore, the uncertainty in speed, Awv, is calculated as
follows:

Av = 2% of 50ms ! = 21X0%0 —1ms *

According to the Heisenberg uncertainty principle:
Az - Ap = %

where Az is the uncertainty in position and Ap is the uncertainty in momentum. Since momentum p is mass
times velocity (p = m X v), we can write:

Az -mAv = %
Solving for Az, we get:

Ar = L

4mmAv

Substituting the known values, we find:

_ h _ _h 3
Az = T Ix10 %1 dnm * 10" m
This result shows the uncertainty in the position is # x 103 meters.

Question35

The de-Broglie wavelength of a particle of mass 1 mg moving with a
velocity of 10 ms " is (h — 6.63 x 10%%Js)

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.6.63 x 107 m

B.663 x 10 3! m

C.663 x 10 %' m

D. 663 x 102 m

Answer: A

Solution:

To calculate the de-Broglie wavelength of a particle, we use the formula:
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where A is the wavelength, h is Planck's constant, m is the mass of the particle, and v is the velocity of the
particle.

Given:

Massm =1mg=1x103g=1x 10"%kg
Velocity v = 10 m/s

Planck's constant h = 6.63 x 1073* Js

Substitute these values into the formula;:

_ 6.63x10°% _ 6.63x10°% —29
T 1x107%x10 T 107° = 6.63 x 10 m

Therefore, the de-Broglie wavelength of the particle is 6.63 x 102 m.

Question36

Correct set of four quantum numbers for the valence electron of
strontium (z = 38) is

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.5.0.0+ 1

B.51,a +

C.5.11+ %

D. 6,aa + 4

Answer: A

Solution:

The correct set of four quantum numbers for the valence electron of strontium (Z = 38) is derived from its
electronic configuration.

Electronic Configuration of Strontium (Z = 38):

152 252 2p% 352 3p® 452 3d10 4p° 552
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For the Valence Shell Electron (5s2):

Principal Quantum Number (n): 5
Azimuthal Quantum Number ({): 0 (since it is an s-orbital)

Magnetic Quantum Number (m): 0 (since m ranges from —I to +1, and for [ = 0, m = 0)

1

Spin Quantum Number: 3

Thus, the correct set of quantum numbers for the valence electron is (5,0, 0, %)

Question37

The wavelength associated with the electron moving in the first orbit
of hydrogen atom with velocity 2.2 x 10° ms (in nm) is

(me =9.0 x 1073 kg, h = 6.6 x 107 34Js)

AP EAPCET 2022 - Sth July Morning Shift
Options:

A. 0.66

B. 0.33

C.0.22

D. 0.44

Answer: B

Solution:

The wavelength associated with an electron moving in the first orbit of a hydrogen atom with a velocity of
2.2 x 105 ms~! (in nm) can be determined as follows:

Given values:
me = 9.0 x 1073 kg, h = 6.626 x 10734 Js
According to de Broglie's equation:

A= b

muv
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Where:
A is the wavelength,
h is Planck's constant (6.626 x 10734 Js),

m is the mass of the electron (9.0 x 103! kg),

and v is the velocity of the electron (2.2 x 10°m/s).

Substituting the given values:

6.626 x 1034
)\ o X

©0.0x 1073 x 2.2 x 10°
—0.33x10°m

This simplifies to 0.33 nm (since 1 nm = 10~ m).

Question38

The energy required (in eV) to excite an electron of H -atom from
the ground state to the third state is

AP EAPCET 2022 - Sth July Morning Shift

Options:
A. +0.85
B.-34
C.12.1
D. —12.1

Answer: C

Solution:

The energy required (in eV) to excite an electron in a hydrogen atom from the ground state to the third state

is calculated as follows:

First, we use the formula for the energy of an electron in a specific state:

_ 2
E = 13.6Z

n2
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For the ground state (n = 1) of a hydrogen atom (Z = 1):

B, = =136 — _136eV
For the third state (n = 3) of a hydrogen atom (Z = 1):
By = =18 — _1511ev

The energy required to excite the electron from the ground state to the third state is given by:

AE = E3 — B; = —1.511 — (—13.6) = 12.089 ¢V ~ 12.1 eV

Question39

The maximum number of electrons present in an orbital with
n=4,1=3is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A.6

B. 14

C. 10

D.2

Answer: D

Solution:

An orbital can have maximum two electrons. Hence, an orbital with n = 4 and [ = 3 can have maximum two
clectrons.
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Question4(

Which quantum number provides information about the shape of an
orbital?

AP EAPCET 2022 - 4th July Evening Shift

Options:

A. Spin quantum number

B. Azimuthal quantum number
C. Magnetic quantum number
D. Principal quantum number

Answer: B

Solution:

Azimuthal or angular quantum number (/) describes about the shape of the orbitals. Orbital having [ = 0 have
spherical shapel = 1, Dumbelll = 2, Double dumbell

Questiond1

If Az is the uncertainty in position and Av is the uncertainty in
velocity of a particle are equal, the correct expression for
uncertainty in momentum for the same particle is

AP EAPCET 2022 - 4th July Morning Shift

Options:
1 /mh
* 4 T
1 /mh
B. 3 27
1 /mh
C- 2 7]-
1./ _h
D. 2 mm
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Answer: C

Solution:

Given, Az = uncertainty in position

Av = uncertainty in velocity we know, Ap = mAwv, where Ap is the uncertainty in momentum and m is the
mass of particle. Using Heisenberg's uncertainty principle,

Aac-mAv:%
7/

As Az =Av
So, Av-mAv = %

On multiplying both sides with m, we get

mAv - mAv = ’Z—h
T

Thus, Ap? = 2L = Ap = |/ 2k

i
Hence, Ap = %\/ mTh

Question42

The number of radial nodes and angular nodes of a 4 f-orbital are
respectively

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.0,3

B. 1,2

C.2,1

D.2,0

Answer: A

Solution:
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Number of radial nodes, R, =n —1—1
Number of angular nodes, A, = [

For 4 f-orbital,

Principal quantum number, n = 4
Azimuthal quantum number, [ = 3
Thus,

R,=4-3-1=0
A, =3

Hence, radial nodes and angular nodes for 4 f-orbital are 0 and 3 respectively.

Question43

A subshell n = 3,] = 2 can accommodate maximum of

AP EAPCET 2021 - 20th August Evening Shift
Options:

A. 10 electrons

B. 6 electrons

C. 18 electrons

D. 16 electrons

Answer: A

Solution:

n = 3, means 3rd shell

Azimuthal quantum number, [ =n — 1

= 1[=0,1,2

(0 means s subshell, 1 means p subshell and 2 means d subshell)
So, | = 2 means d subshell

.". 3d subshell can accommodate maximum 2(2{ + 1) 10 electrons.
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Question44

If the work function for the photoelectronemission of a metal is 3.75
eV, then thethreshold wavelength of the radiation neededfor the
ejection of the electron isapproximately

AP EAPCET 2021 - 20th August Evening Shift
Options:

A. 315 nm

B. 280 nm

C. 330 nm

D. 290 nm

Answer: C

Solution:

h
¥ ( work function ) = ne
0

A¢ = threshold wavelength
6.62 x 10734 x 3 x 10°

3.75 x 1.6 x 10719 =
Ao

_6.62x 3 x 107 x 10°
O T 375X 1.6x 1020
=3.30%x 107" =330 x10"°
— 330 nm.
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Questionds

With increasing principal quantum number, the energy difference
between adjacent energy levels in H-atom ............ .

AP EAPCET 2021 - 20th August Evening Shift

Options:

A. decreases

B. increases

C. remain constant

D. decreases at low level of n and increases for higher value of n

Answer: A

Solution:

Difference in energy is given as

~Z°R

AFE = 5

n

1
AF x —
n2

Therefore, as principal quantum number (n) increases, the energy of transition decreases (Negative sign
indicates the spin of electron).

Question46

The number of protons, neutrons and electrons in (1;3C respectively
are

AP EAPCET 2021 - 20th August Morning Shift
Options:

A.6,7,6

B. 13,6, 6

C.6,7,13
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D.6,6,13
Answer: A

Solution:

Number of protons, neutrons and electrons in }3C are

Atomic number = 6

Atomic number = number of protons = number of electrons = 6

.. Protons (p) =6

Electrons (e) = 6

Atomic mass = number of protons + number of neutrons

13=6+x = x=7 (Atomic mass = 13)

Questiond7

The masses of an electron, a proton and a neutron respectively will

be n the ratio

AP EAPCET 2021 - 20th August Morning Shift

Options:

A.1:1836.15:1838.68
B.1:1856.15:1858.68
C.1:1834.15:1836.68
D. 1:1846.15:1848.68

Answer: A

Solution:

Mass of proton (p) = 1.6726 x 107" kg

Mass of neutron (n) = 1.6749 x 107" kg
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Mass of electron (e) = 9.1 x 1073 kg

Mass of proton is 1836.16 times heavier than electron.
Mass of neutron is 1838.68 times heavier than electron.
Ratio of mass of electron, proton and neutron will be

Mass of e : Mass of p : Mass of n
1:1836.16 : 1838.68

Question48

Match the following species with the correct number of electrons
present in them.

Species Number of electrons
A |Be?" @i |o
B. [HT (i) |10
C. |[Na™ (i) |2
D. Mg™ (iv) |11
v) |4

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. A - (iv), B - (iii), C - (ii), D - (i)

B. A - (i), B - (ii), C - (iii), D - (iv)

C.A-(v), B-(iv), C - (i), D - (iii)

D. A - (iii), B - (i), C - (ii), D - (iv)

Answer: D

Solution:
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Number of electrons present in the following species
Atomic number = number of electrons in neutral species.
(i) Be?™ = Atomic number = 4

It donate 2 electrons and acquire +2 charge.

.". Number of electrons = 2

(ii) Ht = Atomic number = 1

It donate 1 electron and acquire +1 charge.

Number of electrons = 0

(iii) Na* = Atomic number = 11

+1 charge represent donation of 1 electron.

Number of electrons = 10

(iv) Mg = Atomic number = 12

Mg represent donation of 1 electron.

Number of electrons = 11

Be’" =2,H =0
Na®™ = 10,Mg™* = 11

Question49

Assuming that the incident radiation iscapable of ejecting
photoelectrons from allthe given metals, the lowest Kinetic energy
ofthe ejected photoelectron is observed withwhich of the given
metals?

AP EAPCET 2021 - 19th August Evening Shift
Options:

A. Na

B. Li

C.Ag
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D. Cu

Answer: D

Solution:

Metals emit electrons when light shines upon them. The phenomenon is called as photoelectric effect and the
electrons emitted in such manner are called photoelectrons.

Relation between kinetic energy and frequency is kinetic energy = ¢ — hv
Here ¢ = metal work function

Kinetic energy of photoelectrons depends on frequency of incident light and metal work function. Cu has
maximum metal work function's value.

Hence, Cu have minimum kinetic energy of ejected photoelectrons than alkali metals.

QuestionS0

If the energies of two light radiations £; and E> are 25 eV and
100 eV respectively, then their respective wavelengths \; and )\,
would be in the ratio \; : A\

AP EAPCET 2021 - 19th August Evening Shift
Options:

A.2:1

B.4:1

C.1:4

D.1:2

Answer: B

Solution:

We know that, energy = he/\

Here, h = Planck's constant (Js )

Get More Learning Materials Here : & m @&\ www.studentbro.in



¢ = speed of light (m/s)

A = wavelength (m)

Now for energy E; = 25eV

E; = he/A1 = 25 =he/A1 ... (D)
Similarly for energy,

Ey = he/),

100 = hc/Ag ... (i)

By divide E; and E,, we get

)\1:)\2:4:10r)\1:4)\2

Questions1

If two particles A and B are moving with thesame velocity, but
wavelength of A is foundto be double than that of B. Which of
thefollowing statement is correct?

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. Both A and B have same mass.

B. Mass of A is half that of B.

C. Mass of B is half that of A.

D. Mass of B is one-fourth that of A.

Answer: B

Solution:

Let us consider, particle A having velocity = v4 and particle B having velocity = vp
According to de-Broglie wavelength, A = %

here, h = Planck constant
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m = mass of electron

v = velocity of particle

h
mavA

h
mpvp

Now, A g = and A\g =
Wavelength of A is found to be double than of B.
i.e. g =2 X Ap ..... (1)

Put value of A4 and Ap in Eq. (i)

h h
2% mpop | mava ( Forvy = UB)
o= =)

Here, mass of A is half that of B.

Question52

The spectrum of helium is expected to be similar to that of

AP EAPCET 2021 - 19th August Morning Shift
Options:

A Li"

B.H

C. Na

D.He™

Answer: A

Solution:

Number of electrons in lithium ion (Li") is 2.

Number of electrons in helium is 2.

The spectrum of an atom depend on the numberof electrons present in it.
Lit (Z=3)

He (Z=2)
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(Both have same electrons = 2)

QuestionS3

On the basis of Bohr’s model, the radius ofthe 3rd orbit is

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. equal to the radius of 1st orbit

B. 3 times the radius of 1st orbit

C. 5 times the radius of 1st orbit

D. 9 times the radius of 1st orbit

Answer: D

Solution:

Bohr radius of hydrogen atom is first orbit in H-atom.

2 2

Bohr radius (r,,) = (”7) (m)
rn =2 x0.529 A

For first orbit (n = 1),71 = (%) x 0.529 4 ..... (i)

NS

N—"
X
e
ot
)
Nej
NN

..... (ii)

For second orbit (n = 2),72 = (

o
For third orbit (n = 3),75 = (%) x 0.529 A ... (i)
Now divided (iii) by (i), we get
r3 = 97’1

The radius of 3rd orbit is 9 times the radius of 1st orbit.
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