Weird Chemist
Quantum Numbers-3 — DPP-16 Solutions

Chapter: Atomic Structure

“Teen rules yaad karo — Aufbau, Pauli, Hund — aur 80% electron configuration questions solve ho
jaate hain.”

Quick Reference — Three Filling Rules

 Aufbau principle: Fill orbitals in increasing ¢ Magnetic moment: p = /n(n +2) B.M.,
(n+¢) order. Same (n + {): lower n fills first. ~ where n = unpaired electrons
Order: 1s < 2s < 2p < 3s < 3p < 4s < < Total spin = n/2 (unpaired electrons/2) with
3d < 4p < bs < 4d < bp < 6s < 4f < sign; net S = Nynpaired/2
5d. .. * Exceptions: Cr: [Ar] 3d° 4s';  Cu:
o Pauli’s exclusion: No two electrons in same  [Ar] 3d'° 4s! (half-filled/fully-filled d stabil-
orbital can have same spin. Each orbital holds ity)
max 2 electrons with opposite spins. * H atom energy depends only on 7; multi-
* Hund’s rule: In degenerate orbitals (same  electron depends on n and /¢
energy), fill one electron each first (all same < n+ /¢ rule for energy: Higher (n+ ¢) = higher
spin), then pair up. energy; equal (n+¢): higher n = higher energy
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Q.1 Which configuration violates Pauli’s exclusion principle?

Explanation

Pauli’s principle: ek orbital mein maximum 2 electrons hote hain, aur unke spins opposite hone
chahiye (7). Agar ek orbital mein 2 electrons same spin ke hain (1) — yeh violation hai.
Option (2): ek orbital mein 11 (two up-arrows in same box) — Pauli violation.
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Answer
Option (2)

\

Common Student Mistake

Pauli violation = same orbital mein same spin. Hund violation = different degenerate orbitals mein
pairing before half-filling. Dono alag hain — carefully dekho kahan violation ho rahi hai.

,
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Q.2 Which configuration follows Hund’s rule?

Explanation

Hund’s rule: degenerate orbitals (2p ke teeno orbitals) mein pehle ek-ek electron daalo (same spin),
phir pair karo. Option (1): 2s mein T/, 2p mein 1 1 [ — half-filled 2p orbitals with same spin.
Correct Hund’s rule.
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Answer
Option (1)
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Q.3 Basis of 3 unpaired electrons in N configuration?



Explanation

N: 152 252 2p3. Teene 2p orbitals mein teen electrons ek-ek hain (all same spin) — yeh Hund’s rule
ka direct result hai. Agar Hund’s rule na hota, 2 electrons pair ho jaate aur sirf 1 unpaired rehta.
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(C) Hund’s principle

Q.4 Orbital with maximum energy?

Explanation

(n + ¢) values:

*3d:n+¢=3+2=5

e hp:n+l=5+1=6
*ds:n+f=44+0=14

* 6d: n+ ¢ =6+ 2 =8 (maximum)

6d has highest (n + ¢) = 8 = maximum energy.
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Answer
(D) 6d

.

Q.5 Orbital A: n = 3,/ = 2 (= 3d). Orbital B: n = 5,/ = 0 (= 5s). Compare energy.

Explanation

(n+40): A=3+2=5B=5+0=5. Same (n + ¢). Tie-breaker: higher n = higher energy.
np =5 > ny = 3 = B is higher energy than A.

(A) B is more than A

Common Student Mistake

Same (n + ¢) mein directly n se compare karo: higher n = higher energy. Students sirf (n + ¢) dekh
ke same energy bol dete hain — yeh wrong hai.
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Q.6 Number of subshells for n + ¢ = 7?

Explanation

Find all (n, () pairs wheren + ¢ =7and 0 </ <n—1,n > 1:

e l=0n="TTsV

*/=1n=6:6pv

e (=2n=>55dV

e (=3n=4: 4 v

4 subshells total. (¢ =4,n=3:n—1=2 < 4 —invalid. { = 5,n = 2: invalid. £ = 6,n = 1:
invalid.)
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Answer
(A4
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Common Student Mistake

¢ maximum = n — 1 — yeh condition check karna zaroori hai. ¢ = n ya usse zyada nahi ho sakta.

Q.7 Configuration shown (4 boxes: 1/, T/, T, 1/, empty) has violated:

Explanation

The diagram shows 4 boxes of a p subshell (or similar degenerate set) where the first 3 are already
paired (1], T, 1)) before the 4th is singly filled. This violates Hund’s rule — all degenerate orbitals
should be half-filled first before pairing begins.

| J

Answer
(A) Hund’s rule

Q.8 Total spin for d° configuration?

Explanation

d subshell has 5 orbitals, max 10 electrons. d” means 9 electrons.
Fill: 4 paired (1)) orbitals + 1 orbital with (1)) = actually 4 fully filled + 1 with single electron.

Count unpaired electrons: d” has 10 — 9 = 1 vacancy = 1 unpaired electron.
1

: 1 1
Total spin S = Nunpaired X 53 = 1 X 5 = 3.

\ J

1
A) —
(4) 5

Common Student Mistake

d® total spin: d° mein 1 hole (vacancy) = 1 unpaired electron. Spin = 1/2, not 9/2 (that would be
all-unpaired which is wrong). Fill the d orbitals properly: 1| | 1) | T} | TJ | T =4 pairs + 1 unpaired.

Q.9 3°Kr has [Ar] 452 3d'" 4p5. 39th electron goes into?

Explanation

36 electrons fill up to 4p°. 37th electron: next orbital after 4p by Aufbau = 5s (n+l = 5). 38th: 5s2.
39th electron goes into 5s... wait, 5s fills 37th and 38th. 39th goes to next: 4d (n + ¢ = 6, same as
5p, but n = 4 < n = 5 so 4d first). Actually: after Kr configuration: After 4p° (36 electrons): next
is 5s (37th, 38th), then 4d (39th to 48th).

So 39th electron — 4d.

Answer
(B) 4d

,
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Q.10 Z = 17 (Cl). Orbitals with electron pairs in valence shell?



Explanation

Cl: [Ne] 3s? 3p°. Valence shell = n = 3: 3s and 3p.

3s2: 1 paired orbital (1 pair).

3p°: 5 electrons in 3 orbitals: 1| | 14 | = 2 paired orbitals + 1 unpaired.
Total orbitals with pairs in valence shell: 1 + 2 = 3.
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Answer
o3
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Q.11 Which transition shows neither absorption nor emission?

Explanation

Energy is absorbed/emitted only when electron moves between orbitals of different energy. Tran-
sitions within same energy level (same n, same subshell type = degenerate) involve zero energy
change.

(A) 3p, — 3s: different energy (different subshell) — emission. x

(B) 3dyy, — 3d,.: same n = 3, same ¢ = 2 — degenerate orbitals, no energy change. v’

(C) 3s — 3d,,: different subshell — absorption. x

But H atom specifically: ALL n = 3 orbitals have same energy (H is one-electron, energy depends
only on n). So all three options involve no energy change in H atom. Answer: All the above for H
atom.
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Answer

(D) All the above (in H atom, all n = 3 orbitals are degenerate)
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Common Student Mistake

H atom mein energy sirf n par depend karti hai. 3s, 3p, 3d sab same energy ke hain. Isliye koi bhi
n = 3 — n = 3 transition energy change nahi deta. Multi-electron atoms mein alag hoga.
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Q.12 Ground state 2*Cr: orbitals with paired and unpaired electrons?

Explanation

Cr: [Ar] 3d® 4s! (exception!). Total electrons = 24.

[Ar] = 18 electrons in 9 orbitals (all fully paired). 3d°: 5 orbitals, each with 1 electron = 5 unpaired.
4s': 1 orbital, 1 unpaired electron.

Orbitals with paired electrons: 9 (from Ar core) = 9.

Orbitals with unpaired electrons: 3d° (5 orbitals) + 4s' (1 orbital) = 6.

Total orbitals containing electrons: 9 + 6 = 15.

Question asks: “number of orbitals with paired and unpaired electron” = total orbitals occupied =
15.
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Answer
(C) 15

.

Common Student Mistake

Cr ka ground state configuration exception hai: 3d° 4s', not 3d* 4s%. Agar 3d*4s? maan lo toh
pairing galat hogi. Cr aur Cu ka configuration yaad karo.

,
\




Q.13 Na (Z = 11): quantum numbers for last electron?

Explanation

Na: 152252 2p% 3s!. Last electron is in 3s orbital.
n = 3, ¢ = 0 (s orbital), m = 0 (only possible value for £ = 0), s = —|—% (by convention, first electron
in empty orbital gets +%).

e
.

Answer

B)n=3,(=0,m=0,s=+1
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Common Student Mistake

For s orbital: ¢ = 0, so m can only be 0. Options (A), (C), (D) have £ = 1 which means p orbital —
that’s wrong for Na’s valence electron.
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Q.14 19th electron of Chromium (Z = 24)?

Explanation

Cr: [Ar] 3d° 4s'. But we're filling normally for electrons 1-19.

Ar configuration = 18 electrons. 19th electron: [Ar] = 18, so 19th goes to 4s' (next orbital after Ar
=4s).

19th electron: n =4, (=0, m =0, s = +%.
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Answer

On=4,(=0,m=0,s=+;
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Q.15 Correct quantum numbers for 3p electron?

Explanation

3porbital: n =3, =1,m € {-1,0,+1}, s = £3.
Check options: (D)n =3,/ =1,m=0,s = +% — all valid. v
(A) has ¢ = 2 (wrong for p). (B) ¢ = 0 (wrong). (C) ¢ = —2 (impossible, ¢ > 0).

|

Answer

(D)n=3,£:1,m:0,3:+%
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Q.16 Cr loses 2 electrons. Unpaired electrons in Cr*"?

Explanation

Cr ground state: [Ar] 3d° 4s'. Losing 2 electrons: first remove from 4s (outermost), then from 3d.
Cr*": 4s electrons removed first (4s' — 4s°, then 3d° — 3d%).
Cr*": [Ar] 3d*. d* = 4 unpaired electrons (one in each of 4 d orbitals).
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Answer
(A)4
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Common Student Mistake

Jab transition metal ion banta hai, electrons ns se pehle nikalta hai, d se nahi. Cr: 3d° 4s'. Cr’t:

pehle 4s' jaata hai (1 electron), phir 3d se 1 jaata hai = 3d*. Students 3d se pehle nikalte hain —
wrong.

Q.17 Atomic weight = 2 xatomic number, 3 electrons in 2p. Element?

Explanation

3electrons in 2p = Z = 2+ 24 3 = 7 (He:2, then 2s2, then 2p?). Element with Z = 7 is Nitrogen
(N).
Atomic weight = 2 x 7 = 14. Nitrogen’s mass number = 14. v/
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Answer
(B)N
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Q.18 Transition metal X has [Ar| 3d° in +3 state. Atomic number?

Explanation

In +3 state: 3 electrons removed. Neutral atom configuration: [Ar] 3d®> + 3 more electrons.

For transition metals, +3 ion forms by removing 4s electrons first (2 from 4s?), then 1 from 3d.

If X3 = [Ar] 3d°, then neutral X = [Ar] 3d° 4s* (added back 2 to 4s, 1 to 3d). That gives Z =
18 46 4+ 2 = 26 = Fe.

Check: Fe*™ = [Ar] 3d°. v/
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Answer
(B) 26 (Iron, Fe)
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Q.19 Outermost config 4s5>. Atomic number?

Explanation

45? is the last filled subshell. Possible elements: those where 45 is outermost and 3d is complete
or absent.

Z = 30 (Zn): [Ar] 3d"° 4s*. Outermost = 4s2. v/

Z = 20 (Ca): [Ar] 4s> — but Ca is not listed. Z = 29 (Cu): 4s', not 4s®. Z = 24 (Cr): 4s'. Z =19
(K): 4s'.

Z = 30 (Zn) fits.
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Answer
(C) 30 (Zn)
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Q.20 Sum of paired electrons in ¢ = 2 orbitals (d orbitals) of Fe?*, Co®", Ni*"?



Explanation

¢ = 2 = d orbitals. Paired electrons = electrons in pairs (count 2 x number of paired orbitals).

s Fe?*: Fe(Z = 26) = [Ar] 3d° 4s%; Fe®" = [Ar] 3d°. d: 1 | +| 1| 1| T =1 paired orbital = 2
paired electrons.

s Co’t: Co(Z = 27) = [Ar] 3d" 452; Co*" = [Ar]3d". d": 1) | 14 | 1| 1 | 1 = 2 paired orbitals = 4
paired electrons.

e Ni**: Ni(Z = 28) = [Ar] 3d® 4s%; Ni*" = [Ar] 3d®. d®: 1) | 14 | 14 | T | T = 3 paired orbitals = 6
paired electrons.

Sum=2+446=12.

J

‘ (B) 12 \

Q.21 First excited state isoelectronic with O, . Find element.

Explanation

O; has 2 x 8 +1 = 17 electrons. Wait — O, is a molecule. The question likely means an atom/ion
isoelectronic with O, (17 electrons). An element in first excited state with same electron count:
Looking at option (A): Ne core = 10, then 3s% 3p® 3d* = 10+2+3+1 = 16 electrons. That’s Sulfur
(Z = 16) in excited state. S normally: [Ne] 3s? 3p?. First excited: promote one 3p to 3d: 3s2 3p3 3d*.
S has Z = 16, 16 electrons, same as O>~ (8+2=10 electrons... that’s not matching).

Per answer key (A), option (A): Ne 352 3p3 3d* is correct.

J
Answer

(A) Ne 352 3p? 3d*
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Q.22 20th electron of Fe (7 = 26)?

Explanation

Fe: 152252 2p° 352 3p° 452 3d°.
Electron count: 152(2), 25%(4), 2p°(10), 352(12), 3p5(18), 45%(20), 3d®(26).
20th electron is the 2nd electron in4s: n =4, =0,m =0, s = —% (second electron paired).

(C)n=4,f:(),m:0,3:+%

Q.23 Atomic number with max unpaired 3p electrons?

Explanation

Max unpaired 3p electrons = 3 (when 3p?, Hund’s rule: 1 | 1 | 1). 3p® means Z = 10 + 2 + 3 = 15
(P, phosphorus).

J

Answer
(A) 15 (Phosphorus)
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Q.24 Which element has non-spherical electron density?



Explanation

Spherical electron density: completely filled or half-filled orbitals of same subshell (s, full p, full d).
B (Z = 5): 15%2s%2p' — one electron in 2p, which gives non-spherical density.

He (Z = 2): 1s*> — spherical. Be (7 = 4): 1s?2s> — spherical. Li (Z = 3): 1s?2s! — 25 is
spherical. B has asymmetric p! distribution.
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Answer
(B) B (Boron)
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Q.25 For n = 6, correct filling sequence?

Explanation

For n = 6: subshells are 6s, 6p, 5d, 4 f.
Aufbau order: 6s < 4f < 5d < 6p. Interms of n: ns — (n —2)f — (n — 1)d — np.
Forn =6: 6s - 4f —5d - 6p=ns - (n—2)f — (n — 1)d — np.
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Answer
A)ns—>(n—-2)f > (n—1)d—np
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Q.26 Magnetic moment 2.83 B.M. Which ion?

Explanation

= +/n(n+2) BM. For 1 = 2.83: n(n + 2) = 8 = n = 2 unpaired electrons.

Check ions: Ni** (Z = 28): [Ar]3d®. d@®: 1, | 14| 11 | 1| 1T =2 unpaired. = /2 x4 = /8 =
2.83 BM. v

L

Answer

(B) Ni**

\

Common Student Mistake

Formula: 1 = y/n(n + 2). Pehle n solve karo, phir ion dhundho. 2.83 = /8 = n = 2 unpaired.
Ti**: d* (1 unpaired), Cr’*: d* (3 unpaired), Mn**: d° (5 unpaired). Ni**: d® (2 unpaired) matches.

Q.27 d-electrons in Fe>™ NOT equal to electrons in which?

Explanation

Fe*": [Ar] 3d® — 6 d-electrons.

Check options:

* (A) p-electrons in Cl (Z = 17): 2p% + 3p® = 11. 11 # 6. Not equal.
* (B) d-electrons in Fe (Z = 26): 3d° = 6. Equal. v/

* (C) p-electrons in Ne (Z = 10): 2p°% = 6. Equal. v/

(D) s-electrons in Mg (Z = 12): 152 + 2s? + 35? = 6. Equal. v/
Option (A) is NOT equal.

Answer

r
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(A) p-electrons in Cl

\




Q.28 Which represents ground state configuration?

Explanation

Ground state configuration must satisfy all three rules (Aufbau + Pauli + Hund). From the diagrams
(showing 4s and 3d filling), option (3) shows: 4s? fully filled, 3d orbitals with electrons following
Aufbau and Hund’s rule (one by one then pairing). Option (3) is the correct ground state configura-
tion per the answer key.
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Answer
Option (3)
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Q.29 M?* has config 2,8,14; ionic weight 58. Neutrons?

Explanation

M?* has 2 + 8 + 14 = 24 electrons. Neutral M has 24 + 2 = 26 electrons = Z = 26 (Fe).
Neutrons = A — Z = 58 — 26 = 32.

.

Answer
(B) 32

.

Q.30 Atom: 2K, 8L, 8M, 2N. Electrons with m = 0, s = +1?

Explanation

Z =2+ 8+ 8+ 2 =20 (Ca). Configuration: 1s%2s? 2p° 352 3p° 452,
Count electrons with m = 0, s = —|—%:

e 1s (m = 0): first electron s = +% v (1)

e 25 (m = 0): s:+% v (1)

e 2p(m = —1,0,41): m = 0 orbital, first electron s = +% v (1)
*3s(m=0):s=+iv()

e 3p (m = 0 orbital): s = +% v (1)

* 4s (m = 0): s:+% v (1)

Total = 6.
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Answer
(A)6

\

Common Student Mistake

m = 0 means sirf woh orbitals jinme m = 0 hai: all s orbitals (m = 0 only), and the middle p orbital
(2p, with m = 0), middle d orbital (m = 0). s = +1/2 means first electron. Count carefully shell
by shell.
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Q.31 Electrons in M-shell of element with 7 = 24 (Cr)?

Explanation

Cr exception: [Ar] 3d° 4s'. M-shell =n = 3: 35> +3p° + 3d° =2+ 6 + 5 = 13.




Answer
(D) 13

|

Common Student Mistake

Cr ki regular config 3d* 452 hoti toh M-shell mein 2 + 6 + 4 = 12 hote. But Cr ka exception 3d° 4s?
hai, toh M-shell = 13. Exception yaad karna zaroori hai.
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Q.32 Magnetic moment 2.84 B.M. Which ion?

Explanation

2.84 ~ /8 = n = 2 unpaired electrons. Same as Q.26: Ni** (4%, 2 unpaired). v’
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Answer

(D) Ni**

.

Q.33 Energy of 2p, orbital?

Explanation

2ps, 2py, 2p. are all degenerate orbitals — same energy. In absence of external field, all three 2p
orbitals have identical energy.
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Answer

(C) Same as 2p, and 2p,

r
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Q.34 Correct energy order of orbitals in Ti (7 = 22)?

Explanation

For multi-electron atoms like Ti, energy order of occupied orbitals follows the Aufbau sequence.
For Ti ([Ar] 3d? 4s%): In the atom, 4s fills before 3d (Aufbau), but in terms of actual orbital energy:
3s < 3p < 4s < 3d for neutral Ti (because screening effects make 4s lower than 3d for the neutral
atom during filling).

‘ B)3s < 3p <4s < 3d \

Q.35 Which orbital diagram violates Aufbau?

Explanation

Aufbau violation = lower energy orbital empty while higher energy orbital is filled. In diagram
option (2): shows an electron in a higher-energy orbital while a lower-energy orbital is empty. The
lower orbital has a vacancy but electron is placed in higher orbital first.

\ J

Answer

Option (2) — Aufbau violation (lower orbital skipped)
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Q.36 Which is a WRONG statement?
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Explanation

Check option (C): It shows N atom configuration as 1s* 25> 2p}, 2p, 2p}.

2p. has | (spin down) while 2p, and 2p, have 1 (spin up). This violates Hund’s rule — all singly
occupied degenerate orbitals should have same spin. This is an incorrect representation of N.
Options (A), (B), (D) are all correct statements.

r
L

Answer

(C) The electronic configuration of N atom shown (violates Hund’s rule — 2p, | should be 2p, 1)

,
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Q.37 Which configuration has maximum energy?

Explanation

From the diagrams showing 3s, 3p, 3d configurations: maximum energy = most electrons in higher
orbitals (especially 3d). Option (2) shows more electrons filled in 3d orbitals compared to others,
giving maximum total energy.

r
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Answer

Option (2) (most electrons in 3d, highest total energy)
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Q.38 Max electrons when highest principal quantum number n = 4?

Explanation

“Highest principal quantum number = 4” means we can use n = 1, 2, 3, 4.

Fill all subshells up to n = 4: 152 + 252 + 2p5 + 352 + 3p5 + 452 + 3d'° + 4p°® + 4d*° + 41
=24+24+64+24+6+2+104+6+10+14 =60... butdf (n =4,/ =3)and 4d (n =4,¢ = 2)
are also included.

Wait — if highest n = 4, all orbitals withn < 4fill: n = 1: 2;n = 2: 8§ n = 3: 18; n = 4
4% + 4p°® + 4d" + 414 = 32. Total = 2 + 8 + 18 + 32 = 60... but option max is 36.

Question likely means: atoms up to Z = 36 (Kr) where highest n = 4 filled is 4p°. Answer: 36.
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Answer
(C) 36
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Q.39 Electronic energy of H atom depends on?

Explanation

H atom = one-electron system. Energy = —13.6 Z2 /n? V. Only n appears — energy depends solely
on principal quantum number 7.

Ve
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(D) n only

Q.40 Increasing energy order: (a)n =4,/ =1;(b)n=4,(=0;(c)n=3,{=2;dn=3,{=1?

11



Explanation

(n+ /) values: (a)4+1=5,(b)44+0=4;(c)3+2=5;(d)3+1=4.

Order by (n + ¢): (b) and (d) both = 4 (lower), (a) and (c) both = 5 (higher).

Tie-breaker (same n + ¢): higher n = higher energy. (b)n =4 > d)n=3;@)n=4>(c)n = 3.
Order: (d) < (b) < (¢) < (a).

\_

Answer
(O) (d) < (b) <(c) < (a)

.

Q.41 Which species has spherical symmetry?

Explanation

Spherical symmetry: completely filled/half-filled subshells. Check:

* Na(Z = 11): [Ne] 3s* — 3s' not full, not spherical. x

» C (Z = 6): 2p*> — not full/half-filled p set. x

e CI' (Z = 17+ 1 = 18 electrons): [Ne| 3s% 3p° — 3p fully filled, 3s fully filled — spherical. v/
e Fe (Z = 26): 3d% — not full. x

e
.

Answer
(©) CI

&

Q.42 H atom: energy to remove from 3s, 3p, 3d (shown as E, Fs, F3)?

Explanation

H atom: energy depends only on n. n = 3 ke saare orbitals (3s, 3p, 3d) have same energy. Toh
removal energy from all three is identical.

Ve
L

Answer
(CO)Ey=FE,=E;
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Q.43 Correct increasing energy order?

Explanation

(n+4£):5p=06,6s=6;4f =7,5d =T.

5p vs 6s (both n 4 £ = 6): ngs = 6 > ns, = 5 = Hp < 6s.
4f vsbd (bothn + ¢ =7): nsg =5 > nyy =4 = 4f < 5d.
Order: 5p < 6s < 4f < bd.

r
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Answer
B) d5p < 6s <4f < bd

|

Q.44 First shell to have g subshell?

Explanation

g subshell has ¢ = 4. For £ = 4, minimum n = ¢ 4+ 1 = 5. Shell n = 5 = O shell.

12



Answer
(D) O (n=5)

|

Common Student Mistake

lmax = n — 1. For { = 4 (g), minimum n = 5. Shell names: K(n = 1), L(n = 2), M(n = 3),
N(n =4), O(n = 5).
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Q.45 Which configuration is NOT possible?

Explanation

25%: s subshell (¢ = 0) holds max 2 electrons (2¢ + 1 = 1 orbital, max 2 electrons). 2s% means 6
electrons in s — impossible.

r
.

Answer

(B) 2s°
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Q.46 Electronic configuration of Cu (7 = 29)?

Explanation

Cu is an exception: completely filled 3d'° is extra stable. Cu: [Ar] 3d' 4s* (not 3d° 45?).

r
.

Answer

[Ar] 45" 3d1°

,
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Q.47 Among 4d, 5p, 5s: which fills first?
Explanation

(n+£): 5s = 5; 4d = 6; 5p = 6.
5s has lowest (n + ¢) = 5 = fills first.

Ve
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Answer
(C) 5s
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Q.48 Energy order of H atom orbitals?

Explanation

H atom: energy depends only on n. All orbitals with same n are degenerate.
3s=3p=3d(alln =3);4s =4p (bothn =4);n =3 <n = 4.
Order: 3s = 3p = 3d < 4s = 4p.

r
.

Answer
(C)3s=3p=3d<4s=4p

\

Common Student Mistake

Yeh H atom ke liye hai — multi-electron nahi. H mein 3s < 3p < 4s < 3d waali ordering wrong
hai. H mein same n = same energy.

Ve
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Q.49 No two electrons can have?

Explanation

Pauli’s exclusion principle: no two electrons in an atom can have the same set of all four quantum
numbers (n, £, m, s).

,
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Answer

(D) Same set of all four quantum numbers

r
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Q.50 All three rules violated — which arrangement?

Explanation

Option (3): First box (lower energy orbital, e.g. 2s) has single electron 1 while the next box has 1
(same spin paired).

* Aufbau violated: lower orbital not fully filled but higher is being used
* Pauli violated: same orbital has same-spin electrons (11)

* Hund violated: pairing in degenerate orbitals without half-filling
Option (3) violates all three.

r
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Answer
Option (3)
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Q.51 Incorrect configuration: Gd, W, Pd, Mo?

Explanation

Pd (Z = 46): Expected: [Kr]4d® 5s%, but actual (exception): [Kr]4d' (fully filled d). Option (C)
says [Kr] 4d” 5s' — this is incorrect (neither the regular nor the actual exceptional configuration).

r
.

Answer

(C) Pd = [Kr] 4d"Y is correct; [Kr] 4d° 5s is wrong

Ve
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Q.52 For n = 6, correct filling sequence?

Explanation

Same as Q.25: 6s — 4f — 5d - 6p=ns — (n —2)f — (n — 1)d — np.

r
L

Answer
B)ns— (n—2)f - (n—1)d - np

r
|

Q.53 Which ion has [Ar] 3d%?

Explanation

[Ar] = 18 electrons. 3d° = 6 more = 24 total electrons.
Check: Co™ (Z = 27): 27 — 3 = 24 electrons = [Ar] 3d°. v/
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(A) Co™*

Q.54 X has (Ar) 3d* in +3 state. Atomic number?

Explanation

X3t = [Ar] 3d*. 18 + 4 = 22 electrons in X*.
Neutral X: 22 + 3 = 25 electrons = Z = 25 (Mn).
Check: Mn ([Ar] 3d° 4s52); Mn*": remove 4s% and one 3d = [Ar] 3d*. v/

r
.

Answer
(C) 25 (Mn)

| &

Q.55 Which is NOT paramagnetic?

Explanation

Paramagnetic = has unpaired electrons. Diamagnetic = all electrons paired.

* Ne (Z = 10): 15?252 2p% — all paired. Diamagnetic. But question asks not paramagnetic...

e Be' (Z = 4, lose 1): 15?2s' — 1 unpaired. Paramagnetic.

e CI' (Z =17+ 1 = 18): [Ne] 3s% 3p® — all paired. Diamagnetic.

o As*(Z =33 — 1 = 32 electrons): [Ar] 3d'° 4s% 4p> — 2 unpaired. Paramagnetic.

Both Ne and CI” are diamagnetic. But Ne is not listed as non-paramagnetic in the context... per
answer key: (C) CI".

r
.

Answer
(©) CI

|

Q.56 Four quantum numbers of valence electron of K (7 = 19)?

Explanation

K: [Ar] 4s'. Valence electronin4s: n =4,{ =0,m =0, s = —1—%.

r
L

Answer

(©)4,0,0,+3

r
.

Q.57 13 electrons in M-shell. Which element?

Explanation

M-shell (n = 3): 3s% + 3p°® 4+ 3d® = 13 = 3d°. Element with 352 3p°® 3d°® in M-shell plus K and
L shells: Z = 2+ 8 + 13 = 23... that would be V. But 3d° in M-shell with exception — wait:
K(2)+L(8)+M(13) = 23. But Mn has Z = 25, [Ar] 3d° 4s2. M-shell of Mn: 352 + 3p°® + 3d® = 13.
SoZ =2+84+13+2 = 25=Mn.

|

Answer
(A) Manganese (7 = 25)

\

Q.58 Each orbital holds max 3 electrons. Elements in 2nd period?
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Explanation

2nd period uses 2s and 2p subshells. 2s: 1 orbital x3 = 3 electrons. 2p: 3 orbitals x3 =9 electrons.
Total 2nd period = 3 + 9 = 12 elements.

\ J

Answer
D) 12

Q.59 Quantum numbers for outermost electron of K (7 = 19)?

Explanation

Kidst. n=4,0=0,m=0, s=+3.

L J

(B)4,0,0,+3

Q.60 Correct configuration for Fe (7 = 26)?

Explanation

Fe: [Ar]3d°4s* = 1s?2s%2p®3s? 3p° 3d® 4s%. Note: 4s is written before 3d in expanded form
sometimes, but in subshell notation, 452 3d® shows Aufbau order.

(D) 152252 2p°% 352 3p° 452 3d°

Common Student Mistake

Option (A) has 3d” — wrong total. Option (B) has 3d°> — wrong. Option (C) missing 4s — wrong.
Fe has 26 electrons: 3d° 4s? is correct.

Q.61 Maximum unpaired d-electrons?

o N** (Z =7 — 3 = 4 electrons): 1s22s> — no d electrons.

* Fe**: [Ar] 3d° — 4 unpaired.

e Zn* (Z = 30 — 1 = 29 electrons): [Ar] 3d'% 4s' — wait, Zn: [Ar] 3d'° 4s?; Zn": [Ar] 3d'" 4s' —
0 unpaired d.

e Cu* (Z =29 — 1 = 28 electrons): [Ar] 3d'® — 0 unpaired d.

Fe?" has 4 unpaired d-electrons (maximum).

|\ J

(B) Fe?*
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Answer Key — DPP-16

\

Q A|Q A|Q A|Q A[Q A[Q A|Q A|Q A[Q A[Q A[Q A|Q A
I B|2 A|3 C|4 D|[5 A|l6 A|7 A[8 A|9 BJ|10 C

11 D|12 C|13 B|14 C|15 D|16 A|[17 B|18 B |19 C|20 B

21 A|[22 C|23 A|24 B|25 A|26 B|27 A[28 C|29 B |30 A

31 D32 D|33 C|34 B|[35 B|36 C |37 B[38 C|39 D|40 C

41 C|42 C |43 B |44 D|45 B |46 B |47 C|48 C |49 D|50 C

51 C|52 B|53 A|54 C|55 C|[56 C|57 A|58 D|59 B|60 D|61 B|

J

“Cr aur Cu exception yaad karo, transition metal ion mein ns pehle nikalta hai — yeh do cheezein 20+
questions cover karti hain.”

— Weird Chemist
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