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FBISE model paper | Section A Q2 | 0.5 marks
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The carbonate ton, CO -, has a

total of 30 protons. How many
neutrons and electrons are there in
this ion?

neutrons | electrons

| AN

neutrons : electrons

nautrons | electrons

2 2
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neutrons | electrons

32 28
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FBISE model paper | Section A Q3 | 0.5 marks

A sample of Magnesium contains
the following isotopes. Isotope
Percentage abundance

“Mg 81.21%
PMg  14.10%
%Mg  4.69%

What is the relative atomic mass
of magnesium, to one decimal
place, in this sample?

24.10

24.23

25.09

25.83

FBISE model paper | Section A Q5 | 0.5 marks

The first six ionisation energies of
an element, in kJ mot” , are
shown.

578 1817 2745 11578 14831 18378
Which group of the Periodic
Table includes this element?

Group 2

Group 3

Group 4

Group 5

FBISE model paper | Section A Q11 | 0.5 marks

11

How many orbitals are there in
total in the first four quantum
shells of an atom?

10

16

30

FBISE model paper | Section A Q12 | 0.5 marks

12.

Which element is in the p-block
and has two unpaired electrons in

sodium

silicon

chlorine

aluminium

the ground state?

FBISE model paper | Section A Q16 | 0.5 marks

16.

What is the electron arrangement
of the nitrogen ion in magnesium

1s2 252

152 252 2p®

152 252 2p*

152 282 2p®

nitride?

FBISE model paper | Section A Q35 | 0.5 marks

35.

Which of these ions has the
greatest ionic radius?

N3-

F*

Na+

Al3+
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First Annual 2025 | Section A Q1 | 1 mark

l IThe third ionization potential value of an
1 element is significantly high as compared{Group-1 Group—2 Group—-17 Group—18
" to its 15t and 2" ionization potentials. Thei(I-A) (1-A) (VII-A) (VIII-A)
element belongs to:
First Annual 2025 | Section B Q2(i) | 3 marks
Q.2 Answers the following parts briefly. (14x3=42)
(i) | Write down electronic configuration of : 03 OR - What is meant by Catenation? What is its |

2 -1
'mcu+ . ‘nASq 1:Br

First Annual 2025 | Section B Q2(v) OR | 3 marks

DU (aq), IVI13 BIU AZIVU3.

Briefly describe the terms ‘shell’, ‘sub—shell’ and

| importance in organic chemistry?

OR ‘orbital’. 03

First Annual 2025 | Section C Q3 | 7 marks

Q.3  What is mass spectrometry? Explain the Explain formation of covalent bonds in 0O
construction and working of a mass spectrometer. | 1+4 OR molecule on the basis of molecular orbital theory; 3+3
How can average atomic mass of an element be | +2 and valance bond theory. Justify that molecular; +1
calculated from data obtained? orbital theory is superior to valence bond theory.

Q.4 | Describe by giving balanced chemical equations Discuss the effect of following changes on the

First Annual 2025 | Section B Q2(i) | 3 marks

(i) Write down the electronic configuration of an
element with atomic number 24 and also of its ion
with charge+3. Describe the reason for any
discrepancy in electronic configuration of element.

fin Nrawr malacidar  Aarkhital AiaAaram fAar AL AnA

First Annual 2025 | Section B Q2(v) | 3 marks

B e

i(v) | What is Azimuthal quantum number? Describe its! i Explain why: L 15

i significance. [ 142 | OR | i isthe falling drop of water spherical in shape? =+

First Annual 2025 | Section B Q2(xii) | 3 marks

(xii) | Describe how (nt+l) rule and Hund's rule are
applied in writing the electronic and orbitali 03

configuration of Mn (Z=25).

fm fm TN AL maliblma

MNalacdada mmmmmcnbemdl;m AL 7T

Second Annual 2025 | Section A Q8 | 1 mark

energy

consiant en

If an element “X” has 1% ionization energy
495kJ /mol and 2™ ionization energy

4560kJ / mol , this indicates that there is/are
valence electrons.

Second Annual 2025 | Section A Q16 | 1 mark

AVIUD

Which sub-shell can hold a maximum of 14
electrons?
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Second Annual 2025 | Section B Q2(i) | 3 marks

(i) Write the electronic configuration of phosphorus! 1.5
(;+P) and Carbon ('2C) according to Hund's rule. 1”5
in HAw avimithal aiinntiomm muomaboar hoalon ba b et < -
Second Annual 2025 | Section B Q2(ii) | 3 marks
1.2
(ii) | How azimuthal quantum number helps to determine
the number of electrons in d- sub shell? Explain. 03
briefly.
A Whhv DAanAd Anmavmus i £ r o fa becaaao a0 27 10 A7 P
Second Annual 2025 | Section B Q2(iv) | 3 marks
(iv) | Determine the number of protons, neutrons and | 1.5
electrons in Na* and CF-ions. 1"
: .5
N Cnncidar tha fallmaina ciithetancac tn idantifs $ha b

First Annual 2026 | Section B Q2(i) OR | 3 marks

| Compare s and p orbitals. (Three points) i
|

! i 1x3
First Annual 2026 | Section B Q2(viii) | 3 marks
........... |
Write electronic configuration of following: ‘
52 i
a. ,.Cr ! 03
b. I

First Annual 2026 | Section B Q2(x) | 3 marks

Magnesium has three isotopes, Mg-24, Mg-25 and
Mg-26 with abundances of 79%, 10% and 11%| 03

respectively. Calculate its average atomic mass.

First Annual 2026 | Section B Q2(xi) | 3 marks

e e o g e —_

For 3d orbital, give allowed values of following
quantum numbers:

a. Principal 1x3
b. Azimuthal
c. Magnetic

First Annual 2026 | Section B Q2(viii) | 3 marks

a.
b.

Write electronic configuration of following:

15
65
0Zh +
40 2 1.5
xCa’
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First Annual 2026 | Section B Q2(x) | 3 marks

A naturally occurring sample of chlorine contains
only two isotopes CI—-35and Cl 37, CI/-35with
75.76% abundance. Average atomic mass of
chiorine is 3548 amu. Calculate percentage
abundance of C/-37.

OR

The solubility of CaF,is 2.05x10%M at 25°C .
Calculate its K, .

1x3

First Annual 2026 | Section B Q2(xi) | 3 marks

For 4f orbital, give allowed values of following
quantum numbers:

b. Azimuthal
c. Magnetic

a. Principal 1x3

OR

Briefly explain standard enthalpy of electron
affinity and standard enthalpy of Lattice (AH,,,..)

with examples.

1.5

1.5

FBISE model paper | Section B Q2(i) OR | 3 marks

|
Draw the shape of 3s, 3py and 3dz* 3
orbitals.

FBISE model paper | Section B Q2(x) | 3 marks

A naturally occurring sample of cerium
contains only four isotopes.

13¢Ce having isotopic mass of 135.91
and %age abundance 0.185%,

13¥Ce having isotopic mass of 137.91
and %age abundance of 0.25%,

Ce having isotopic mass of 139.91
and %age abundance of 88.45%.

The relative atomic mass of the Ce is
140.116.

Use these data to calculate the relative
isotopic mass of the fourth isotope in
this sample of cerium.

1+2

FBISE model paper | Section B Q2(xi) | 3 marks

For 6f orbital, give allowed values of
following quantum numbers.
i. Principal quantum number
ii. Azimuthal quantum number
iii. Magnetic quantum number

First Annual 2025 | Section A Q2 | 1 mark
UIBUISULA! YIEIU DUUY, PEILEI UYL YIEIU IS,

1+1+1

Which pair has the same electronic; Na*.Cl-
configuration as possessed by Neon? , >

K*,CI

Na*,Mg"*

Qalart tha mnalaciila whirh hae a Ainala:
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First Annual 2025 | Section B Q2(iii) OR | 3 marks

energy of the molecule 0 tne temperawre.
Caiculate energy and frequency of radiation
emitted d when electron jumps from n=4 to n=2 of, 03

hydrogen atom.
Flan WNimmlm vmennt ~f HE ic 2 N2 D and the hond

First Annual 2025 | Section B Q2(viii) OR | 3 marks

[ - -

State Hund'’s rule. Whrite its importance. 03

Second Annual 2025 | Section A Q2 | 1 mark

l The discrete-line spectrum of hydrogen is!Rutherford’s }Quantum

1model

Bohr's model  Thomson'’s

O

o O O O

' = explained by: imodel itheory
} . +

Second Annual 2025 | Section B Q2(x) OR | 3 marks

OR State Hund’s rule and Pauli is exclusion principle. | 1.5

P Y Y- T I T —_

First Annual 2026 | Section B Q2(i) OR | 3 marks

Why is there a large ionization energy gap between

second and third values in Mg atoms? 03

First Annual 2026 | Section B Q2(iii) | 3 marks

iii d’ . How it helps to fill electrons in ;N
(i) Ste:e };u: s rule. Ho P ! theoretical yield? What are the reasons?
and ;P 7 '

1+2 | OR

First Annual 2026 | Section B Q2(iv) OR | 3 marks

{
State the principle of Mass spectrometry and tell the

methods of ionization of the sample species. 03

First Annual 2026 | Section B Q2(vi) | 3 marks
i 1 1
(vi) | Explain the spin quantum number and establish a
connection of it with Pauli’s exclusion principle.

03

First Annual 2026 | Section B Q2(xi) OR | 3 marks
] R

Describe the shapes of 2s, 2p and 2p, orbitals.

03

OR

Apollo | original FBISE source crops | 6

The experimental yield is mostly less than the |

03



