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FBISE model paper | Section A Q8 | 0.5 marks

s v e
8. | Which species is not tetrahedral? CCly CH, NHt 4 cn-,
FBISE model paper | Section A Q13 | 0.5 marks
13 Which of these molecules is co, BF, CH, NH,
polar?

FBISE model paper | Section A Q57 | 0.5 marks

Scenario for MCQ 57 to 60

A chemist compares the molecules BFs, NFs, and NHs, noting that BFs has no
dipole moment despite having polar B-F bonds, that NFs; and NHs are both
polar but differ in bond angles and boiling points, and that NHs has an
unusually high boiling point compared to similar-sized molecules, leading
her to apply VSEPR theory, Valence Bond Theory, orbital hybridization,
and intermolecular force concepts to explain these observations.

57.

Why does BFs; have zero net
dipole moment despite having
polar B—F bonds?

BFs is
The B-F trigonal .
bonds are BFs is
planar; the . The bond
non-polar trigonal . .
because three bond oyramidal dipoles in BFs
fluorineand | dipoles are and dipoles are too weak
boron have | symmetrically cancel due to to create a net
the same | arranged and ) dipole
electronegat cancel out lone pair
ivity
exactly

FBISE model paper | Section A Q58 | 0.5 marks

Scenario for MCQ 57 to 60

A chemist compares the molecules BFs, NFs, and NHs, noting that BFs has no
dipole moment despite having polar B-F bonds, that NFs and NHs are both
polar but differ in bond angles and boiling points, and that NHs has an
unusually high boiling point compared to similar-sized molecules, leading
her to apply VSEPR theory, Valence Bond Theory, orbital hybridization,
and intermolecular force concepts to explain these observations.

58.

Using VSEPR theory, what is the
correct geometry and bond angle
of NH;?

Trigonal
Trigonal Tetrahedral, ) .
pyramidal, Bent, 104.5
lanar, 120° 109.5°
planar 09.5 107°

FBISE model paper | Section A Q59 | 0.5 marks

Scenario for MCQ 57 to 60

A chemist compares the molecules BFs, NFs, and NHs, noting that BFs has no
dipole moment despite having polar B-F bonds, that NFs and NHs are both
polar but differ in bond angles and boiling points, and that NHs has an
unusually high boiling point compared to similar-sized molecules, leading
her to apply VSEPR theory, Valence Bond Theory, orbital hybridization,
and intermolecular force concepts to explain these observations.

59.

Which of the following orbitals
overlap in the ammonia (NHs)
molecule to form the N-H bonds?

p—p Sp2—p Sp3-s S-S
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FBISE model paper | Section A Q60 | 0.5 marks

Scenario for MCQ 57 to 60

A chemist compares the molecules BFs, NFs, and NHs, noting that BFs has no
dipole moment despite having polar B-F bonds, that NFs and NHs are both
polar but differ in bond angles and boiling points, and that NHs; has an
unusually high boiling point compared to similar-sized molecules, leading
her to apply VSEPR theory, Valence Bond Theory, orbital hybridization,
and intermolecular force concepts to explain these observations.

Which type of intermolecular Dipole—
force is mainly responsible for London - Hydrogen | van der Waals
60. g - . dispersion dipole .
the unusually high boiling point forces interacti bonding forces only
of NH; compared to PH;? Interactions
FBISE model paper | Section C Q8 OR | 6 marks
Predict the shapes and bond angles of methane,
ammonia and water using VSEPR theory, and
explain the type of hybridization of the central
atom in each molecule.
First Annual 2025 | Section A Q2 | 1 mark
Cruit s g s
I Which pair of elements will most likely form
an ionic bond? C&H B&cl Na&O H&Cl O O O O
First Annual 2025 | Section B Q2(ii) | 3 marks
(u) Bneﬂy explain the structure of PCl; & NH," ion on 1.5
the basis of VSEPR theory. 1+5
First Annual 2025 | Section B Q2(iii) | 3 marks
(iii) | Keeping in view the factors affecting bond energy,
Justify the order of bond energies in the following:: 03
a) ClL> F, b) H>>HBr C) N:2>0;
(iv) | Write down three differences between limiting
And nAan_limitina ranntante 03
First Annual 2025 | Section C Q3 OR | 7 marks
Q.3 { What is mass spectrometry? Explain the Explain formation of covalent bonds in O,
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(ii) | 3 marks
AL It I S LYY I A Tt s
(i) ! Draw molecular orbltal diagram for N, and
calculate its bond order. L 03
First Annual 2025 | Section C Q3 | 7 marks
Q.3 What is hybridization? Write down three
differences between sp’ and sp’? hybridizations. | 1+3 OR
Explain bonding in BF; on the basis of | +3
hybridization.

Apollo | original FBISE source crops | 3




Second

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

Write

pi (7) bonds.

any three differences between sigma (o) and 3
X

Second

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

1.9

v)

Consider the following substances to identify the type
of Bond (jonic, polar or non-polar covalent bond) on
the basis of Electronegativity difference
0,(0:3.44),KCI(X :0.82), HCI(CI : 3. 16)(H 2 20)

03 OR

Write K., expression for the following molecules:
a. CaF; b. MgS04 .

1.5
1.5

Second

Nadncanio;a o A A~

[} 50 S

Annual 2025 | Section C Q3 | 4 marks

Q.3

What is hybridization? Explain hybridization with
molecular diagrams in Methane (CHs and Boron
Tri Fluoride (BF;).

1+3
+3

Nalaclata tha mamnn ~af N Al KoL T T T T e 777

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

Identify intermolecular forces among the foliowing
molecules. Also write in descending order of their
strength.

C,H,,NH,, HCI, H,0

2+1

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

' What

%trend along the period of periodic table.

is meant by electronegativity? Explain itsg
[ 03

First Annual 2026 | Section C Q6 OR | 6 marks

—y e

Q.6

How ethyl chloride can be prepared from the
following:

a. ethene b.
Write complete

c. ethanol
equations

ethane

balanced with

condmons involved in each reaction.

2x3 i OR

Explain in detail the type of hybridization, bond
angles and geometrical shapes of following
molecules:

a. BF;

b. CH,

3+3 I

First Annual 2026 | Section A Q10 | 1 mark

e —————— T S T

D TRLT S T RE TV TR

Accordlng to VSEPR theory bond angle in
methane is:

90°

109.5°

120° 180°

First Annual 2026 | Section C Q6 OR | 6 marks

i i
[Explain in detail the type of hybridization, bond|
angles and geometrical shapes of foIIowing!

OR jmolecules: |
!a. C:H, :
b. NH;
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FBISE model paper | Section A Q1(x) | 1 mark

Predict the geometry of Trigonal Square

Tetrahedral V-shaped
XeF4 planner planner
FBISE model paper | Section A Q1(xi) | 1 mark
Xi. Which electronic
configuration  represents
g Presents | s2np? ns’np’ ns’np® | ns’np’
the most electronegative
element?
FBISE model paper | Section B Q2(xii) | 3 marks
| |
(xii) | Define electronegativity. Explain the | 1+2
trend of electronegativity down the
group of the periodic table.
First Annual 2025 | Section A Q3 | 1 mark
\éulllllsul?]llull Gal puTacaﬁﬁu rl;yr;‘cull! d ’ ' ) i
elect the molecule, which has a dipole! : : )
3. moment equal to zero. (u = 0)  CoHs  HBr 50, | NH,
First Annual 2025 | Section A Q4 | 1 mark
A molecule has two lone pairs and two bondETrianguIar ' Linear iV—shaped ETetrahedraI

pairs around the central metal atom, it is:
expected to be: '

Tha vualiman anmiimind his Rlidraman ~an AT AT

geometry  'geometry  geometry  :geometry

First Annual 2025 | Section A Q9 | 1 mark

- = 1Walct t ’ LUl IV NG .

: . . i i Two e ‘

in crystal lattice of ice, each O—atom of water: Four 'Three T i Five hydrogen:
molecule is attached to: ihydrogen  ihydrogen  thydrogen il - :
: ) ratoms ratoms ratoms ! !

e i _Z ATEF T2 = cmirmanililn ae Al m oo im A Ao o mbomrmd A~ ET. wxall O Rava AL il "AMaAara AT aaall !

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

‘ Why bond formation is NOT possible betweentwo|
| He-atoms? Prove with the molecuiar orbltali 03

b damarm, i

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

hydrogen atom.

The dipoie moment of HF is 2.03 D, and the bond
length is 120 pm. Calculate the percentage of ionic | 03
character of HF bond.

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

neory. ‘

By using VSEPR theory, predict the geometry,
bond angle of the following: 03
a) CH,0 b) SO, ¢) CHC,

ER I T T TN SPPPR VY [ A Y X
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First Annual 2025 | Section B Q2(xiii) | 3 marks

itheory.

%(xiii) How the anomalous behaviour of water V\{ill be
explained when its density becomes maximum at 5 03
4°C? |
First Annual 2025 | Section C Q4 | 6 marks
; 1 IWD A/ TTIVL l
"Carbon atom  shows sp’,sp’,sp hybridization. |
. Give one example of each along the structures. | 2x3 |
; | ;
Second Annual 2025 | Section A Q3| 1 mark
/ ; : : !
What is the bond angle in methane! .. ' o 1900 V1 ene
| 3 according to VSEPR theory? 590 5109'5 3120 5180
Second Annual 2025 | Section A Q4 | 1 mark
'4. s-s overlap leads to the formation of: iSlgma bond §P| bond EMetthc bond llonicbond : O O O O
Second Annual 2025 | Section A Q8 | 1 mark
. ) o -
d 8 The anomalous behaviour of water at 4 °C is: Van der Elonic bondin 3Hydrogen ' Metallic
j explained by: i Waals forces : 9 +bonding ibonding
4 T
Second Annual 2025 | Section B Q2(|||) OR | 3 marks
OR Use VSEPR theory to draw the shapes of PH; and 03
H.S molecules.
A ibm Mlam hee £ M4 % _a PRPY v mm e
Second Annual 2025 | Section B Q2(iv) | 3 marks
-t twmL i N WA I 2 lvvvv\ﬂlv 2 ITAYV O,
(iv) | Write three differences between Sigma (o) and
Pi (r) bond. 1x3
FLVaY Drardiat ccdamblaan A~ PEUUI R
Second Annual 2025 | Section B Q2(v) | 3 marks
ey e i
{(v) | Predict whether o, and H.0 are polar or non-
polar. Justify your answer with reference to| 1+2
molecular geometry regarding dipole moment.
{vi) Niffarentiata lintid ~Aructale fram rmira limiiida ~-
Second Annual 2025 | Section B Q2(vi) OR | 3 marks
Why ice has low density? Explain briefly give its 244
one application in real life.
NiffArAntiata lhakiimmam ama b moom —m 1 o2 1R
Second Annual 2025 | Section C Q6 | 6 marks
- L e L ‘
Q.6 | Bneﬂy. explain and draw orb_ltal diagram for the l g ustlfy the following statements: ‘
formation of N; and 0, according to Valence Bond i 343 [ OR Boiling point of Halogens i mcreases down the g 343
i
! | |

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

(i) Draw the shapes of the following molecules
according to VSEPR. Mention name of geometry and| 1.5
bond angles (approx.):

a. H,S b. SF;

First Annual 2026 | Section B Q2(viii) OR | 3 marks
VT eesycsg wes 140°C

]
Explain the formation of ethyne molecule on the
basis of hyberdizalion with the help of diagram.

03

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

{ i |
(ix) {ice has low density than water and it occupies 9%'

more space than liquid water, why?

First Annual 2026 | Section C Q4 | 6 marks

' Q.4 [Draw the molecular orbital diagram of the following
molecules: 343

a. N, b. O

~r I PR N gy =
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