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UNITCD

Molecular Polarity and

1. The concept of resonance was introduced
by:
(a) Linus Pauling (b) Robert S. Mulliken
(c) Erwin Schrédinger (d) Friedrich Hund
Ans. (a) Linus Pauling
Linus Pauling developed the concept of resonance
to describe the bonding in molecules that cannot

be adequately represented by a single Lewis
structure.

2. Which of the following is the best graphical
representation of resonance?

(@) A mixture of structures
(b) An equilibrium between structures
(c) A hybrid of the structures
(d) An average of the structures
Ans. (c) A hybrid of the structures

Resonance is not an equilibrium but a hybrid of all
possible canonical structures, representing the
true, delocalized electron distribution.

3. Resonance energy is a measure of:

(a) The energy required to break a bond

(b) The stability gained by a molecule due to

resonance

(c) The energy of the canonical form

(d) The dipole moment of the molecule
Ans. (b) The stability gained by a molecule due to
resonance
Resonance energy is the difference in energy
between the most stable resonance hybrid and the
most stable canonical structure. A positive
resonance energy indicates extra stability.

4. The formal charge on the oxygen atom in
carbon monoxide (C=0:) is:
(a) -1 (b) +1 (c)0

Ans. (b) +1

(d)-2

Weak Chemical Forces

1. 3FAE (resonance) B I@URON few & &fi?
(a) wrg=r difef
(o) e T, Hfeerw
(c) ufd= s
(d) weR® gs
I (a) TSI Uil

AT WifeltT 71 ST o JragRon fasRyd @ aife
I Al H 3de H1 v e o W R wa
e WA §IRT TR U A el 2T i el
2. AR B w9 el o wun oF @ 37
(a) Ex=IS ®1 fAsor
(b) EFTRI & = ArRITaRen
(c) AX=TIRI @1 HaR (TTSfes)
CORGERIEIERCINE
3T (0) AREIS Bl HaR (TTlHS)
TS AIRITAReAT el g, dfed Al HHa BAlde
AFIR B TP HHR g, S aRardd, fawenfid
SolagiA faavoT &I geiar gl
3. IgE St fae AW R?
(a) T du dre & oIV 3maeaed ol
(b) TG & HIRYT Ueh 377] FRT U IR
(c) BAITHA WY BN FHoll
(d) o] @1 fega ot
I (b) TG P BRI U U] gaIRT U @N1iycd
T FHoil, Fad ReR TR FIR IR Fa9 Rew
NG I F I Foll B AR 8l TP TS
3R Sorl il <enfiea & g Bl
4. BEA AAiEEsS (C=0:) # JifeioH 9= =)
IR M (formal charge) &

(a) -1 (b) +1
() 0 (d) -2
I (b) +1



Formal charge = Valence electrons - Non-bonding
electrons - (1/2 * Bonding electrons). For O: 6 -2 —
(1/2*6) = +1.

5. The most stable Lewis structure for a
molecule is the one with:
(@) The maximum separation of formal charges
(b) The minimum separation of formal charges
(c) Formal charges of zero on all atoms
(d) Negative formal charge on the most
electronegative atom
Ans. (d) Negative formal charge on the most
electronegative atom
A structure is more stable if a negative formal
charge resides on the most electronegative atom.

6. Van der Waals forces include all EXCEPT:

(a) Dipole-dipole interactions

(b) lon-dipole interactions

(c) London dispersion forces

(d) Hydrogen bonding
Ans. (d) Hydrogen bonding
While hydrogen bonding is a type of intermolecular
force, it is often discussed separately due to its
significant strength compared to typical van der
Waals forces (which include Keesom, Debye, and
London forces).

1. The strength of ion-dipole forces is
maximum when:
(@) The ion is small and the dipole moment is
low
(b) The ion is large and the dipole moment is high
(c) The ion is small and the dipole moment is
high
(d) The ion is large and the dipole moment is
low
Ans. (c) The ion is small and the dipole moment is high
A small ion has a high charge density, and a
molecule with a high dipole moment has a strong
polarity. Both factors lead to stronger ion-dipole
interactions.

8. Which of the following has the highest
boiling point?

(a) CHsCH,CH,4 (b) CH;OCH,4
(c) CH,CH,OH (d) CH;CH.F
Ans. (c) CH,CH,OH
CH,CH,OH  exhibits  strong intermolecular

hydrogen bonding, which requires more energy to
break than the dipole-dipole or dispersion forces in
the other molecules.
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STRIYY 3NN = HATSTHl eTaei - F-Naefl gerae=
- (1/2 * JmEet seraE)l O & forg: 6 -2 - (1/2 * 6)

= +1.
5. faedl a1y % forg WY R o < ag 2l §
ore:

(a) STRYAT TN H1 AfAHTH GIFHIT B
(b) TR 3R BT =IATH JAFHIT Bl
(c) |l TRETIRT TR IR 3R T '
(d) ¥ SAferep fEl=RoeHS URATY] UR

ROTCHS STRIY) 37T B
I (d) W99 A fIeawonres WA WR
OIS SARIAT AT B
e G2 31f¥d Rer Bl g afe oneid siRid)
ST A AP faggazroneds g9 uR Rerd gl
6. 39 =X 1| gail A Wt wiva ¥, Ram:

(a) fega-fega samafsamd

(b) A-fgya IafhaTd

(c) vied fawdur g

(d) BTESIS 3MMdeT
3T (d) TTESIo IMdeT
gl BIgSIo SEE TH YBR &I AR-_10Tfad
ol B, U IR AT 99 X dred gai (R
P, 918, AR T 9o W ¥) B gorr H
g Teaqol wIfth &% BRI 37T | =Et o Sl B
7. ImE-fEya el o wiftn sifdreaw grit ® o

() 3ma BieT B AR g ameel oA |

(b) M ST Bl 3IR fgga meel «1fde |

(c) =T BIel 81 3R fgya smeel it &

(d) 3 91 B 3IR fgga meei &9 &
I (0) 31T BiCT & R fayga sl «1fde &
TH BIC 3T H g 349 9-cd 8T 7, 3R =
faga el aret 370] ¥ Ao gaaar g 8l ]Mi
PRE A IMIAF-ggd JAABAS B AR o
NI
8. A=foraa A A fFad w@eAie waifts 37?7

(a) CH,CH,CH

(b) CH4OCH,

(c) CH4CH,0H

(d) CH,CH,F
FWT: (C) CH4CH,OH
CH,CH,OH #STgd faRT-3MvIfde Brggro Jiee
elRfa exar ®, P de & forg e srogeli #
SuRRerd fega-faga a1 fawdor gai & o 4 «1fde
Sl B aeIEHdm gl 2l




Molecular Polarity and Weak Chemical Forces

9. Induced dipole interactions are also known
as:

(a) Keesom forces

(b) Debye forces

(c) London forces

(d) Dipole-dipole forces
Ans. (c) London forces

London dispersion forces are temporary attractive
forces that result when the electrons in two adjacent
atoms occupy positions that make the atoms form
temporary dipoles.

10. A molecule will be non-polar if:
(@) It has polar bonds
(b) It has a symmetrical shape
(c) The dipole moments of its bonds do not
cancel out

(d) It has a linear shape with identical terminal
atoms
Ans. (b) It has a symmetrical shape

A molecule with polar bonds can be non-polar
overall if its molecular geometry is symmetrical,
causing the individual bond dipoles to cancel each
other out.

11. The dipole moment of a molecule is a:
(a) Scalar quantity
(b) Vector quantity
(c) Tensor quantity
(d) Dimensionless quantity
Ans. (b) Vector quantity
Dipole moment has both magnitude and direction,
making it a vector quantity. The overall dipole

moment of a molecule is the vector sum of all
individual bond dipoles.

12. Which of the following diatomic molecules
has a zero dipole moment?

(@) CO (b) HF
(c) HCI (d)O,
Ans. (d) O,

O, is a homonuclear diatomic molecule (both
atoms are identical), so there is no difference in
electronegativity and hence no permanent dipole
moment.

13. The geometry of a molecule with 4 bond
pairs and no lone pairs is:
(a) Bent (b) Trigonal pyramidal
(c) Tetrahedral (d) Square planar
Ans. (c) Tetrahedral

3
9. 3RV fag@ saafhamsii &1 % wU A oM
ST S R
() P ¥ (b) S9TS I
(c) e T (d) fagafaya s

3T (C) <l dd
e faayor g1 Rt MBY® gt Bl © Sl O9
ITF B & 1 QI AT TRARA | Serag Ul
Reafa # B & 6 uwwr] et fgga a0 o &l
10. T& 37v] SAgdd grm Al
(a) SEH gdrg oTey g/
(b) IS 3MPhT FAHT B
(c) SH® IMaell & fEya el Th-gER @l IE
TRl dadl

AT ST aTeT Ueh 370] HHY WU W I 81 Wehell
B Ak sad muifaw safafa wwfia @1, R«
AfehTd Smae fggd Th-gaR H 3T X < B

1. =0 3] @1 fagga sl v g R

(a) srfeer afdr (b) feer <Ifd
(c) TuR I (d) R <
IR (b) A f

fgga ameel d kA AR f&en M1 g1 g,
JE TP |iew IR g1 gl 6 o10] & o fega
amepel weft afRpa s figa sl @1 afe e
el B

12. Fr=fafaa feoame supst # A fFae faya

3l 3 7P

(a) CO (b) HF

(c) HCI (d) O,
3T (d) O,

O, & AFAIREE fFuxeTore o] & (M uRam)
A ©), Sy fag]asronaTad § @I 3idv el ©
AR gafoy B Rl faga smeel 8 R
13. 4 3§y I IR PIE THD TH 7 T a1 Y B
wfafa gkl R
(a) ash (Bent)
() FFTHIHI
3T () IIThADIA
VSEPR figld & IgaR, AX, TdR & Rl (4
JEelT I, 0 YTl i) H aqherdrd SATHAfT Bill
B (ISTEI1: CH,)

(b) Frarhy R
(d) 1 FHeTel




According to VSEPR theory, AX, type molecules (4
bonding pairs, 0 lone pairs) have a tetrahedral
geometry (e.g., CH,).
14. The percentage ionic character in a
covalent bond can be calculated from:
(@) Bond length (b) Bond energy
(c) Dipole moment (d) Bond order
Ans. (c) Dipole moment
Percentage ionic character = (Observed dipole

moment / Calculated dipole moment for 100% ionic
bon(d) * 100.

15. Polarizing power of a cation increases with:
(a) Increasing size and decreasing charge

(b) Decreasing size and increasing charge

(c) Increasing size and increasing charge

(d) Decreasing size and decreasing charge

Ans. (b) Decreasing size and increasing charge

A small cation with a high positive charge has a high

charge density, leading to a strong electric field and
high polarizing power.

16. According to Fajan's rules,
character is favoured when:
(a) The cation is large and the anion is small
(b) The cation has a low charge and the
anion is small
(c) The cation is small and has a high charge,
and the anion is large
(d) Both cation and anion are of similar size
Ans. (c) The cation is small and has a high charge,
and the anion is large

Fajan's rules state that a small, highly charged
cation can distort the electron cloud of a large,
easily polarizable anion, leading to significant
covalent character.

covalent

17. A consequence of polarization in ionic
compounds is:

(a) Increase in melting point
(b) Decrease in solubility in polar solvents
(c) Increase in electrical conductivity
(d) Decrease in covalent character
Ans. (b) Decrease in solubility in polar solvents

As polarization increases, the ionic compound
develops covalent character, making it less soluble
in polar solvents like water.
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14. T& HgAGTe ey A e SafiE wern @
A P AN B

afrerd mate derr = (dfara fgya ameet [ 100%
amafe 3k & forg TrorT fem T fggga ameel) *
100.

15. {5t emme @ gaur e P T T
(a) PR Te-1 3R 3MIY e TR
(b) JMBHR T AR ST T+ TR
(C) JMHR T AR A dg7 TR
(d) 3MHR Tex 3NN 3MAe T W)X
3T (b) JMHER Ted AR A g TN
Td YIS AT aTell Udh BICT - $ed 3T
g ¥Edl 7, Fored v Aoga faga &5 ol 5=
¢aUT &l I Bl gl
16. Borie & Tl & AR, AgEASTS Aeu 79
IR B § W
(a) ¥9I 9T B 3R 2RV BieT 8
(b) &I H1 SMAY HH Bl AR KU BIST B
(c) U9 BIET 81 SR SAHI a9 eI 7,
AR O §ST B
(d) MR AR FHOTRA ST T N BN P &l
3T (C) Y9I BIST B 3R SHBT 399 31 7,
3R O 9S7 &/
YT U 99, ST ¥ gavii SR &b golagi
qed H fawlia &) dEa g, ew wag@y
AeaIoTd <1870 S gl ol
17. smafis el § gao &1 e aRom
(a) oD | Ifg
(b) gara faemadi # faeraar # &+
(c) fawga aratmar # Ifg
(d) AEEAISTS &0 §
I (b) gara fadmael # Ao § &+
SR gavT gedl ®, SAME ARE Agdded
Seror el @ o g, e 98 ae o gd
faemret § o9 faea 71 i 2l




Molecular Polarity and Weak Chemical Forces 5

18. TSI HHHA WA AOIGE BT § o1 RSN

18. Hydrogen bonding is strongest when the

hydrogen atom is bonded to: R | I

(a) Carbon (b) Sulfur (a) P ! ?'(21) ZW

(c) Nitrogen (d) Fluorine (c) TS (d) TR
Ans. (d) Fluorine 3T (d) TR

The strength of hydrogen bonding follows the
order: F—H...F > O—H...O > N—H...N, due to the
high electronegativity and small size of fluorine.

19. Which of the following is NOT a condition
for hydrogen bonding?

gISSIoM 3TEy & oIk 39 $HH H Bl &: F—H..F
> O0—H..0 > N—H.N, WwWRH @& =
fagamonaTadr 3R 8IS MHR & PRI

19. fFfafaa § ¥ P9 WM gESoE mEeE ¥ forg

(a) Presence of a highly electronegative atom

(b) Presence of a hydrogen atom bonded to
this electronegative atom

W T R?
(a) JrcAlSd fIga=hroTcHe URHATY] &I IuReIf
(b) 39 TagTRNSHD URHATY] A IS SISO

(c) Small size of the electronegative atom TIHATY] @1 IuRART
(d) Presence of a lone pair on the (©) ﬁgﬂ?ﬁvm TRHATY] I Bl AMHN
electronegative atom d) free=RoTee TRAT] TR THT 5
Ans. (c) Small size of the electronegative atom @ Serfy ¢ N

While a small size (like F, O, N) enhances hydrogen
bonding, it is the high electronegativity and the
presence of a lone pair that are the primary

I () Fegga=romcd® WRATY] @1 BITT ATHR

A TH BT MR (S F, O, N) gssoH

conditions. JIMEE I 9T B, &I Il Ied fagashoncidal
20. Intramolecular hydrogen bonding is 3R TPl I B SURAA T
observed in: 20. 3ART-MUITAE FIESIoE LA ¥ fea
(a) Water (b) Ortho-nitrophenol g 3l
(c) Ethanol (d) Ammonia (a) STat (b) siferl-ATgeTdiTe
Ans. (b) Ortho-nitrophenol ( ) qgj:na (d) s
In ortho-nitrophenol, the —OH group and the b) Sfferl-ATseIdiHT

—NO, group are adjacent, allowing hydrogen
bonding within the same molecule.

meﬁ—ﬁmgﬁtﬁw H, —OH 98 IR —NO, 9g

IR B 7, S TP @ 39 &b Hiax gEgio
3MEer @l gAY <A B

21, TF 31 AR HHR TS A R IAFwa
A= B g A e R Qa1 R, TP ot B

21. The resonance hybrid of benzene is more
stable than its most stable canonical
structure by an energy equal to its:

(a) Bond energy

(b) lonization energy RER 1 59D g R

(c) Resonance energy (a) ey it (b) M Fpoll

(d) Lattice energy (c) AT Holl (d) STTeTd ot
Ans. (c) Resonance energy IR (C) I ol

Resonance energy quantifies the extra stability of
the resonance hybrid.

G Soll IFAIE HaR B AfaR<s Remar a1
AEATHS ©9 A <H Bl Bl
22. IR I (formal charge) T& g gl

(a) URATY] WX ARI(AD AT
(b) mEe H FHAM ARIGRY A dTell BlafTd

22. The formal charge is a:
(a) Real charge on an atom

(b) Hypothetical charge assuming equal

sharing in bonds 3
EZ)) ,\CAE:rSguezecZTc?JIZ?erg r12rgrennz:tezlctronega’[ivity © N S
Ans. (b) Hypothetical charge assuming equal (d) TIGTRTIH DT = TTor v e

fa
sharing in bonds (b) ST ¥ A ATSET A aTell Bredi-d

I
SIER]



Formal charge is a bookkeeping tool that helps in
determining the most plausible Lewis structure.

23. Which force is primarily responsible for the
condensation of noble gases into liquids at
low temperatures?

(a) Dipole-dipole forces

(b) lon-induced dipole forces

(c) London dispersion forces
(d) Hydrogen bonding

Ans. (c) London dispersion forces

Noble gases are non-polar and monatomic, so the
only intermolecular forces present are London
dispersion forces.

24. When NaCl dissolves in water, the dominant
intermolecular force involved is:
(a) Dipole-dipole (b) lon-dipole
(c) Hydrogen bonding
(d) London dispersion
Ans. (b) lon-dipole
The Na* and CI™ ions interact with the polar water
molecules via strong ion-dipole forces.
25. The interaction between a polar molecule
and a non-polar molecule is called:
(a) Dipole-dipole interaction
(b) lon-dipole interaction
(c) Dipole-induced dipole interaction
(d) lon-induced dipole interaction
Ans. (c) Dipole-induced dipole interaction

The permanent dipole of the polar molecule
induces a temporary dipole in the non-polar
molecule, leading to an attraction.

26. The unit of dipole moment is:

(@) Newton (b) Coulomb
(c) Debye (d) Pascal
Ans. (c) Debye

The dipole moment is commonly measured in
Debye units (D). 1 D = 3.33564 x 10~° Coulomb
meter.

217. Which of the following molecules has a net
dipole moment?
(@ CO,  (b)BFy
Ans. (c)NF;
NF; has a trigonal pyramidal geometry, so the N—F
bond dipoles do not cancel, resulting in a net dipole
moment. The others are symmetrical and
non-polar.

(c) NF; (d) CCl,
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RN A Uh AW-Ugld STBRY & Sl T8
T e YA FuiRd ove # 7eg o Bl
23. A= a99H 9= e 6 % g § HGuaa & forg
T ®Y A PN G 97 PeErR 37
(a) feya-feya s@ (b) SR faya qe
(c) oie faadvr g (d) ETSQIoM MEe
3T (c) vl fawqdor 9t
Pad o faador 9o 2 SuRerd sfavr-emvifas aa
g &
24. 5@ NaCl rit # gom §, @ wfa W@

JAR-3MUIfds 9 g Bl
(a) feya-faga (b) sma-fega
(c) BIgSIoME des  (d) oied fasadoy

3T (b) IH-ggd

Na* 3R CI” 3179 gdia STdl 33l & |1 Aoiqd
IMA-fgga sraafhamell & Aegd ¥ IR foha
B gl

gdrg 370] &1 Il fgga igdra o] § uah sReml
fega ORT &ean g, R sayor S 2 gl

26.@@@@3@?%

(@) e (b) Tt
(c) =T (d) I
3T () A%

fgya sl SMAIR IR <18 318 (D) | AT S B
1D = 3.33564 x 10~ gerg el

27. Frafofea 3 3 5 1) &1 e faga sl Jan g?

(@ CO, (b) BF;
(c) NF, (d)CCl,
I (o) NF,

NF, ¥ ga B fRifdra smfafa gl ®, saferg
N—F a1 fgga Teh-gar @l RE T8 a_d &, o1
gRoTeRasy U Ac faga et g1 Bl o= wwfid
3R a1gdia Bl




Molecular Polarity and Weak Chemical Forces

28. For a diatomic molecule AB, the calculated
dipole moment for a 100% ionic bond is 10
D. If the observed dipole moment is 4 D, the
percentage ionic character is:
(a) 40% (b)25%  (c) 4%
Ans. (a) 40%
% lonic character = (Observed u / Calculated p) *
100 = (4/10) * 100 = 40%.

(d) 2.5%

29. Which ion has the highest polarizing
power?
(@) Na* b) K*
(c) Mg?* (d) Ca?*

Ans. (c) Mg?*
Mg?* is smaller and has a higher charge thanNa*,
K* and Ca?*, giving it the highest charge density
and thus the highest polarizing power.
30. Fajan's rule correctly predicts that LiCl is:
(@) More ionic than NaCl
(b) Less ionic than NaCl
(c) Equally ionic as NaCl
(d) A covalent polymer
Ans. (b) Less ionic than NaCl
The Li* ion is very small and has a high charge
density, which polarizes the CI™ ion significantly,

introducing more covalent character compared to
NaCl, where the Na™* ion is larger.

31. Hydrogen bonding in water is responsible
for its:
(a) Low boiling point
(b) High volatility
(c) High specific heat capacity
(d) Low density
Ans. (c) High specific heat capacity
The extensive hydrogen bonding in water means a

lot of energy is required to break these bonds,
leading to a high specific heat capacity.

32. The boiling point of HF is abnormally high
due to:
(a) lonic bonding
(b) Strong covalent bonds
(c) Extensive hydrogen bonding
(d) Large molecular size
Ans. (c) Extensive hydrogen bonding

HF molecules form strong hydrogen bonds,
requiring more energy to separate them for
vaporization.

7

28. T fauREIG 31 AB F o, 100% Smafis sy

¥ forg wor = wn faga smeet 10 DRI AR e
amget 4 D R, o wkivd smafe w3
(a) 40% (b) 25% (c) 4% (d) 2.5%

3T () 40%

% TS Aol = (Ward w / IO a2 u)
100 = (4 /10) * 100 = 40%.

29. f&9 I § e ARG gaur emar g R?
(a)Na* (b) K* (c)Mg?*  (d)Ca®*
I (0) Mg?*

Mg?*,Na* K* 3R Ca®" &\ Jof1 H Blel 3} 31fdd
IR B B, e 39 STad IMdY '9d IR
39 TR IAdH ¢avl & U gl g

30. wor @1 fFgw W < W 9w wvan ® &
LiCl 2l
(@) NaCl % 31fere smafie
(b) NaCl & &4 3mafia
(c) NaCl & &9 3mafia
(d) Td HEHAISTDh IgtdD
3T (b) NaCl & &4
Li* 3179 9gd BIeT g 3R SUH Iad del 99 g,
S CI” I B HIH 88 6 gfdd o< a1 8, NaCl
B ol H NP FgHAISTd AeT0T UL Rl 8, STal
Na* 3 g1 Bl g

3. 9t # grsSoH AEEE 3HP ¥ forw
frmEr R
(a) ¥ FaeAT® (b) S=a arsRfierar
(c) 3= faRre wwar enfRen
(d) = '@
3T () S=a faftre wwAr enfvan
I ¥ IS BISgION STEEA @ Aded § [P g
gral g, R S fafdre &wr enfRer gt R

32. HF P FaMId MM 9 W I *

PR g R

(a) 3mafe Mrde

(b) AT AT ITTeeT

(c) YD EIgGIST- ST

(d) ST JMUIfAD 3B
3T (C) TIH gISSIoT STEe
HF o] #oiqd glegioM odg a9 ©, R
qIfIHRvT & AU B2 31eTT TR & forv e1fdyd ol
Pl ATTIHAT Bl B




33. The canonical forms of a resonance hybrid:
(a) Have real existence
(b) Differ in the number of electrons
(c) Differ only in the arrangement of electrons
(d) Have different atomic arrangements
Ans. (c) Differ only in the arrangement of electrons

Canonical structures are hypothetical and differ
only in the distribution of pi electrons and lone pairs,
not in the atomic connectivity.

34. The formal charge of nitrogen in the nitrate
ion (NO3) is:
(@) +1 (b) -1
(c)0 (d) +2
Ans. (a) +1
In the resonant structure of NO3, N is bonded with
two single bonds and one double bond. Formal
charge =5-0-(8/2) = +1.
35. The weakest intermolecular force is:
(a) London dispersion force
(b) Dipole-dipole force
(c) lon-dipole force
(d) Hydrogen bonding
Ans. (a) London dispersion force

London dispersion forces are generally the
weakest, being significant only when molecules are
very large or very close.

36. Which substance will
interactions?
(@) HCl'in benzene
(c) 1, inCCl,
Ans. (b) NaCl in water

NaCl dissociates into ions in water, and these ions
interact with the dipole of water molecules.

show ion-dipole
(b) NaCl in water
(d) CH, in hexane

37. The interaction responsible for the solubility
of chloroform (CHCl;) in acetone
(CH;COCHs,) is:

(a) London forces
(b) Dipole-dipole
(c) Hydrogen bonding
(d) lon-dipole
Ans. (b) Dipole-dipole
Both CHCl; and acetone are polar molecules, so

dipole-dipole interactions are the primary forces
between them.
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38. The dipole moment of NH; is greater than
that of NF; because:
(@) N—H bond is more polar than N—F bond
(b) The lone pair opposes the bond dipoles in
Fs
(c) The lone pair reinforces the bond dipoles
in NH4
(d) Bothband ¢
Ans. (d) Bothband c
In NHj, the direction of the lone pair dipole is the
same as the resultant bond dipole, reinforcing it. In
NF;, the lone pair dipole opposes the resultant
bond dipole, reducing the net dipole moment.

39. The shape of a molecule with two bond
pairs and two lone pairs (AX,E,) is:
(a) Linear (b) Trigonal planar
(c) Tetrahedral (d) Bent
Ans. (d) Bent
Examples include water (H,0), which has a bent or
angular geometry due to lone pair-bond pair
repulsions.

40. If the calculated dipole moment for a 100%
ionic molecule is 8 D and the observed
value is 2 D, the ionic character is:

(a) 25% (b) 50%
(c) 75% (d) 4%
Ans. (a) 25%
% lonic character = (2/8) * 100 = 25%.

41. Which cation has the least polarizing

power?

(a) Li* (b) Be?*

(c)Cs* (d) Al
Ans. (c)Cs*

Cs™ is the largest and has a low charge (+1),
resulting in the lowest charge density and polarizing
power.

42. According to Fajan's rules, which
compound has the maximum covalent

character?

(a) LiF (b) Lil

(c) KF (d) Kl
Ans. (b) Lil

Li* is a small cation, and I” is a large anion. This
combination leads to maximum polarization and
hence maximum covalent character.
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43. Polarization leads to:
(@) More ionic nature
(b) Longer bond lengths
(c) Lower melting points
(d) Higher solubility in water
Ans. (c) Lower melting points

Increased covalent character due to polarization
weakens the ionic lattice, leading to lower melting
points.

44. The type of H-bonding present in HF is:
(@) Intermolecular (b) Intramolecular
(c) Bothaand b (d) Neither a nor b
Ans. (a) Intermolecular

Hydrogen bonding occurs between different HF
molecules, forming chains.

45. Which of the following has the strongest
intermolecular forces?

(a) CH4F (b) CH;OH
(c) CHCI (d) CH,
Ans. (b) CH,OH
CH4OH can form hydrogen bonds, which are

stronger than the dipole-dipole forces in CH4F and
CH4CI, or the London forces in CH,,.

46. The resonance energy of benzene is
approximately:
(a) 50 kd/mol
(c) 250 kd/mol
Ans. (b) 150 kJ/mol

The resonance energy of benzene is about 150
kd/mol, indicating its exceptional stability
compared to a hypothetical 1,3,5-cyclohexatriene.

(b) 150 kJ/mol
(d) 500 kJ/mol

47. The sum of formal charges of all atoms in a
molecule is equal to the:

(a) Total number of electrons
(b) Bond order
(c) Molecular charge
(d) Oxidation number
Ans. (c) Molecular charge

The sum of the formal charges on all the atoms in a
molecule orion must equal the overall charge of the
molecule or ion.

48. The force of attraction between a neutral
atom and an ion is called:
(a) Dipole-dipole (b) lon-dipole
(c) lon-induced dipole  (d) Dipole-induced dipole
Ans. (c) lon-induced dipole
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The ion distorts the electron cloud of the neutral
atom, inducing a temporary dipole.

49. Which of the following is an example of a
dipole-induced dipole interaction?
(@) HCl and HCI (b) NaCl and H,0O
(c) He and He (d) HCl and Ar
Ans. (d) HCl and Ar
The permanent dipole of HCI induces a temporary
dipole in the non-polar Ar atom.

50. A molecule with a seesaw shape (SF, ) is:

(@) Non-polar (b) Polar
(c) lonic (d) Metallic
Ans. (b) Polar

SF, has a seesaw geometry, which is asymmetrical,
so the bond dipoles do not cancel, resulting in a net
dipole moment.

51. The bond angle in a molecule decreases
due to:

(a) Higher bond polarity

(b) Presence of lone pairs

(c) Higher electronegativity

(d) Smaller atomic size
Ans. (b) Presence of lone pairs

Lone pairs exert greater repulsion than bond pairs,
compressing the bond angles.

52. For a polyatomic molecule, the dipole
moment depends on:
(@) The vector sum of individual bond
moments

(b) The scalar sum of individual bond
moments
(c) The number of atoms only

(d) The bond lengths only
Ans. (a) The vector sum of individual bond
moments

Dipole moment is a vector quantity, so the overall

molecular dipole moment is the vector sum of all
the individual bond dipole moments.

53. Which  halogen has the highest
polarizability?
(a) Fluorine (b) Chlorine
(c) Bromine (d) lodine

Ans. (d) lodine

Polarizability increases with the size of the atom or
ion. lodine is the largest halogen and has the most
easily distorted electron cloud.
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54. The covalent character in LiCl is greater
than in KCI because:

(a) Li* is smaller than K*

(b) CI” is larger in LiCl

(c) Li has higher electronegativity

(d) K* has a higher charge

Ans. (a) Li* is smaller than K*

The smaller size of Li* gives it a higher polarizing

power, which distorts the ClI™ ion more, introducing
greater covalent character.

55. Ice floats on water because:
(a) It has a lower density
(b) It has a higher density
(c) Of surface tension
(d) Of hydrogen bonding
Ans. (a) It has a lower density
Hydrogen bonding in ice creates an open,

hexagonal lattice with large empty spaces, making
it less dense than liquid water.

56. Intramolecular hydrogen bonding affects:
(a) Boiling point (b) Melting point
(c) Solubility (d) All of the above
Ans. (d) All of the above
Intramolecular H-bonding generally lowers boiling
and melting points and can reduce solubility in

water by preventing interaction with water
molecules.

57. The number of resonance structures for the
carbonate ion (CO3") is:
(@) 2 (0) 3 ()4
Ans. (b) 3
The carbonate ion has three equivalent major
resonance structures.

(d) 5

58. The formal charge on carbon in CH,
(methyl carbanion) is:
(@) -1 (b) 0
Ans. (a) -1
Formal chargeonC =4-6-(6/2) =4-6-3
=1

(c) +1 (d) -2

59. The major interaction between pentane
(C5H,,) molecules is:

(a) Dipole-dipole

(b) Hydrogen bonding
(c) London dispersion
(d) lon-dipole

Ans. (c) London dispersion
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Pentane is a non-polar molecule, so the only
intermolecular forces are London dispersion forces.

60. Soap molecules form micelles in water due
to:
(a
b

Nt

lon-dipole interactions

(b) Hydrophobic interactions

(c) Hydrogen bonding

(d) Al of the above

Ans. (d) All of the above

The ionic head interacts with water via ion-dipole
forces, while the hydrocarbon tails are held together
by hydrophobic interactions (a consequence of
London forces). Water molecules also form
hydrogen bonds with each other.

= = =

61. The boiling point of noble gases increases
down the group due to an increase in:

(@) Atomic number

lonization energy

Polarizability

Electronegativity

Ans. (c) Polarizability

Larger atoms have more electrons and are more

easily polarized, leading to stronger London
dispersion forces and higher boiling points.

62. The dipole moment of H,O is 1.85 D. If the
bond angle were 180°, the dipole moment
would be:

@0D

(b)1.85D

(c) Greater than 1.85D

(d) Less than 1.85 D

Ans. (@) 0D

In a linear geometry, the two O—H bond dipoles

would be equal and opposite, canceling each other
out completely.

(o)
©
(d)

63. Which of the following has a linear shape
and zero dipole moment?
(@) SO, (b) H,S
(c) BeCl, (d) OF,
Ans. (c)BeCl,
BeCl, is linear (AX,) and symmetrical, with two

identical Be—CI bonds, resulting in a net dipole
moment of zero.
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64. The percentage ionic character of HCI,
given n=1.03 D and bond length=1.27 A, is
approxmatela/ (Calculated p for 100% ionic

(4.8x10"% esu*1.27x10°® cm) = 6.10
D)
(@) 17%
Ans. (a) 17%
% lonic character =

(b)50%  (c)83%  (d) 100%

(1.03/6.10) * 100 ~ 17%.

65. Which pair will have the most covalent
bond?
(a) LiIF
Ans. (b) LiCl
According to Fajan's rules, the Li* —CI~ pair (small
cation, large anion) has the highest covalent
character among the options.

(b)LiICl  (c)NaCl  (d) NaF

66. A high melting point for an ionic compound
indicates:
(a) High polarization
(b) Low lattice energy
(c) High lattice energy
(d) Low covalent character
Ans. (c) High lattice energy
A high melting point requires alot of energy to break
the strong electrostatic forces in the ionic lattice,
which is reflected in high lattice energy.

67. The number of lone pairs on the central
atom in XeF, is:
(@0 (b) 1 (c)2 (d) 3
Ans. (c) 2
XeF, has a square planar geometry (AX,E,),
meaning it has 4 bond pairs and 2 lone pairs on the
central Xe atom.

68. The formal charge on sulfur in H,SO, (as
per one canonical form with no S=0 double
bonds) is:

(@0 (b) +2
Ans. (b) +2
In a structure with two S-O single bonds and two
S-OH single bonds, Formal chargeon S = 6 -0 -
(8/2) = +2.

69. The dominant force in a sample of solid CO,
(dry ice) is:

(a) lonic bonding (b) Covalent bonding
(c) London dispersion forces
(d) Dipole-dipole forces

Ans. (c) London dispersion forces

CO, is a non-polar molecule, so the intermolecular
forces in solid CO, are London dispersion forces.

(c) -2 (d) +6
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70. Which interaction is most important for the

dissolution of ethanol (C,H;OH) in water?
(a) London forces
(b) Dipole-dipole
(c) Hydrogen bonding
(d) lon-dipole
Ans. (c) Hydrogen bonding
Both ethanol and water can form hydrogen bonds
with each other, which is the primary driver for their
miscibility.
71. The bond angle in H,O is less than that in
CH, because:
(@) Oxygen is more electronegative than
carbon

(b) The O—H bond is shorter than the C—H
bond
(c) Lone pair-lone pair repulsion is greater
than bond pair-bond pair repulsion
(d) Water has a linear structure
Ans. (c) Lone pair-lone pair repulsion is greater
than bond pair-bond pair repulsion
The two lone pairs on oxygen in H,0O compress the
H—O—H bond angle to 104.5°, which is less than
the tetrahedral angle of 109.5° in CH,.

72. The calculated dipole moment for a linear
triatomic molecule A-B-A where B is more
electronegative than A is:

(a) Zero

(b) Directed from Ato B

(c) Directed from B to A

(d) The sum of the two A-B bond moments
Ans. (a) Zero

In a symmetrical linear A-B-A molecule, the two
bond dipoles are equal and opposite, so they
cancel out, resulting in a net dipole moment of zero
(e.g.,COy).

73. Which of the following has the highest
percentage ionic character?

(@) HF
(b) HCI
()HBr
(d) H

Ans.()HF

Despite having the smallest bond length, the large
difference in electronegativity between H and F
gives HF the highest percentage ionic character.
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74. The polarizability of an anion increases
with:
(a) Decreasing size
(b) Increasing positive charge
(c) Increasing size
(d) Decreasing negative charge
Ans. (c) Increasing size
Larger anions have more diffuse electron clouds
that are easier to polarize.
75. Fajan's rules help explain the:
(a) Color of ionic compounds
(b) Magnetic properties of ions
(c) Deviation from ideal ionic behavior
(d) Radioactivity of elements
Ans. (c) Deviation from ideal ionic behavior

Fajan's rules explain the conditions under which an
ionic compound develops covalent character,
deviating from purely ionic behavior.

76. The high boiling point of water compared to
H,S is primarily due to:
(a) Stronger H-S bond

(b) Hydrogen bonding in H,0

(c) Larger size of sulfur

(d) Higher molecular mass of H,S

Ans. (b) Hydrogen bonding in H,O

H,O forms extensive hydrogen bonds, while H,S

does not, leading to a much higher boiling point for
water.

71. The correct order of increasing boiling point
is:
(@1, <Br, <Cl, <F,
(b)F, <Cl, <Br, <y
(c)Cl, <F3<Br, <,
(d)Br, <I,<F, <Cl,
Ans. (b)F, <Cl, <Br, <1,
Boiling point increases with molecular size and
mass due to increasing strength of London
dispersion forces.
78. In which case is the bond polarity incorrect?
(@) 8"H —F&§” (b) §"Li — H&"
(c) 5CI—F&* (d) 8'Si — CI§~
Ans. (b) §'Li—H§"
Lithium is less electronegative than hydrogen, so
the polarity should be §*Li —H§™.
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Molecular Polarity and Weak Chemical Forces

79. The molecule with a permanent dipole
moment is:
(a) BF;
Ans. (d) OF,
OF, (oxygen difluoride) has a bent geometry, similar
to water, resulting in a net dipole moment. The
others are symmetrical and non-polar.

(b) SF4 (c) SiF, (d) OF,

80. The percentage ionic character is directly
proportional to the:
(@) Sum of the radii of ions

(b) Difference in electronegativity between
atoms

(c) Product of the ionic charges

(d) Polarizability of the anion
Ans. (b) Difference in electronegativity between
atoms

A greater difference in electronegativity leads to a
higher degree of charge separation and thus higher
ionic character.

81. The polarizing power of AP* is greater than
that of Mg?* because AP* has:
(a) A larger size

(b) A smaller size and higher charge

(c) A lower charge

(d) A higher atomic number

Ans. (b) A smaller size and higher charge

A% is smaller and has a higher charge than Mg?*,

resulting in a much higher charge density and
polarizing power.

82. Which compound is expected to be the

most covalent?
(@) AICl;  (b) AR,

Ans. (d) Ally

AP is a small, highly charged cation. I is the

largest anion in the list, so the AI®* =1~ pair will have

the greatest covalent character due to maximum

polarization.

83. The property NOT influenced by hydrogen
bonding is:
(a) Boiling point (b) Viscosity
(c) Dielectric constant (d) Atomic mass
Ans. (d) Atomic mass

Atomic mass is an intrinsic property of the element
and is not affected by intermolecular forces like
hydrogen bonding.

(C)ABry  (d) All
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84. The correct order of strength of hydrogen
bonding is:
(@ N—H..N<O—H..O <F—H..F
(b) F—H..F < O—H...0 < N—H...N
() O—H..O < N—H..N < F—H...F
(d) F—H..F < N—H..N < O—H...O
Ans. () N—H..N < O—H..O < F—H...F
Hydrogen bond strength increases with the
electronegativity of the atom to which H is bonded.

85. The resonance hybrid of ozone (O;) shows
that:
(@) The two O—O bonds are of different
lengths
(b) The molecule is linear
(c) The two O—O bonds are equivalent
(d) There is no dipole moment
Ans. (c) The two O—O bonds are equivalent
Resonance delocalizes the electrons, making the
two O—O bonds identical in length and strength,
intermediate between a single and a double bond.

86. The formal charge is least useful for

predicting:
(@) The most stable Lewis structure
(b) The charge distribution in a molecule
(c) The magnetic properties
(d) The reactivity of a site

Ans. (c) The magnetic properties

Formal charge is a tool for Lewis structures and

charge distribution, not for predicting magnetic
behavior, which depends on electron spin.

87. The interaction between two helium atoms
is an example of:
(@) London forces (b) Dipole-dipole forces
(c) Hydrogen bonding (d) lonic bonding
Ans. (a) London forces
Helium atoms are non-polar and monatomic, so the

only possible intermolecular force is the London
dispersion force.

88. The solubility of alcohols in water
decreases with an increase in the alkyl
chain length because:

(@) The London forces become weaker

(b) The hydrogen bonding becomes weaker

(c) The non-polar part dominates over the
polar OH group
(d) The density of alcohol decreases
Ans. (c) The non-polar part dominates over the
polar OH group
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The long hydrocarbon chain is hydrophobic and
disrupts the hydrogen bonding network of water,
reducing solubility.

89. The shape of the CIF; molecule is:
(a) Trigonal planar
(b) T-shaped
(c) Trigonal bipyramidal
(d) Tetrahedral
Ans. (b) T-shaped
CIF; has 5 electron pairs around ClI (3 bond pairs, 2

lone pairs), leading to a T-shaped molecular
geometry.

90. The dipole moment of CH;Cl is than
that of CHCl,.
(a) Greater
(b) Lesser
(c) Equal
(d) Cannot be determined
Ans. (a) Greater
The C—Cl bond has a strong dipole. In CH4CI, the
three C—H bonds have small dipoles that partially
reinforce the C—ClI dipole. In CHCI;, the three
C—~Cl bond dipoles are at an angle to each other,
and their vector sum is less than the simple sum,
resulting in a lower net dipole moment than CH4Cl.

91. If the electronegativity difference between
two atoms A and B is 2.0, the bond A-B is
about:

(@) 50% ionic

(b) 100% ionic

(c) 10% ionic

(d) 2% ionic

Ans. (a) 50% ionic

According to the Pauling scale, an electronegativity
difference of ~1.7 corresponds to about 50% ionic
character. A difference of 2.0 suggests slightly
more than 50% ionic character.

92. The cation that causes the least polarization

is:

(a)K* (b) Ca®*

(c) Al (d) Li*
Ans. (a)K*

K™ is large and has a low charge (+1), giving it the
lowest charge density and hence the least
polarizing power.
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93. AgCl is insoluble in water because:
(@) It has a high lattice energy
(b) It has significant covalent character
(c) It is a weak electrolyte
(d) Bothaand b
Ans. (d) Bothaand b
The small Ag* ion polarizes the large CI™ ion,

introducing covalent character. Combined with
high lattice energy, this makes AgCI insoluble in
water.

94. The type of van der Waals force that
operates in a mixture of helium and neon is:
(a) Dipole-dipole
(b) Dipole-induced dipole
(c) lon-induced dipole
(d) London dispersion
Ans. (d) London dispersion

Both helium and neon are non-polar atoms, so the
only intermolecular forces present are London
dispersion forces.

95. The molecule with the highest boiling point

IS:
(a) CH, (b) SiH,
(c) GeH, (d) SnH,

Ans. (d) SnH,

Boiling point increases down the group due to
increasing molecular size and strength of London
dispersion forces.

96. The correct statement about resonance is:
(@) The molecule fluctuates between different
structures
(b) The bond lengths are unequal
(c) The hybrid is more stable than any
canonical form
(d) It changes the atomic positions
Ans. (c) The hybrid is more stable than any
canonical form
The resonance hybrid is a weighted average and is
more stable than any of the individual contributing
structures.

97. The formal charge on the central oxygen
atom in ozone (O;) is:
(@0 (b) +1

Ans. (b) +1
In the major resonance structure for ozone
(O =0"% —07), the central O has a formal charge

of +1(6-2-6/2 = +1).

(c) -1 (d) +2
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98. The primary force between molecules of
HBr is:

(a) London dispersion

(b) Dipole-dipole

(c) Hydrogen bonding

(d) lonic bonding

Ans. (b) Dipole-dipole

HBr is a polar molecule, but Br is not
electronegative enough to form strong hydrogen
bonds. Therefore, dipole-dipole interactions are the
primary force, along with London forces.

99. The geometry of the CIO, ion is:

(a) Linear

(b) Bent

(c) Trigonal planar

(d) Tetrahedral
Ans. (b) Bent
ClO3; has 4 electron pairs around Cl (2 bond pairs, 2
lone pairs), resulting in a bent geometry, similar to
water.

100. The solubility of which compound will be
most affected by hydrogen bonding with

water?
(a) CH, (b) CoHe
(c) CH,OH (d) CgHia

Ans. (c) CH;OH

CH4OH can form hydrogen bonds with water
molecules, which greatly enhances its solubility
compared to the non-polar hydrocarbons.
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