QUESTION BANK

CLASS 12™

CHEMISTRY
UNIT-1

ASSERTION REASON QUESTIONS

Instructions:

Select the correct option for each Assertion-Reason question.

(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.

farder -
1. 9AF YR H THh HUA (A) JUT HROT (R) am am=m B
2. YT Sl HYUAT B FAUAYGD [IRATIT &HTeh HET 3T T AT el g
A) A3 R T &, 3 R, AT TE cTrEar e g
B) A 3R RaT TEr &, oifeheT R, AT HET cATRAT AGT Tl
C) ATE §, afheT R I &
D) A ITeid &, ofhet R TEY &1

g g&ar / Assertion-Reason Question

Question

Number

1 Assertion (A): TR&Y 3 T faerasr & faear arg#H = dea W gedr g1
Reason (R): 3¢ AT9HAT 9T 34 707371 b a1fcier Foit 31fereh gYcll €, Forad 9 g dclg & 3ifes
HTATAT 8 9TeR felehel ST B |

Assertion (A): The solubility of a gas in a liquid decreases with increasing temperature.
Reason (R): Gas molecules have higher kinetic energy at higher temperatures, leading to
increased escape from the liquid surface.

2 Assertion (A): €TeT I ATeRAT ATIHTA & TTY FEoldl ¢ |
Reason (R): AT 3Tl W R XY &, ST argd@T & 9RadsT & TT gear A1 dedT g

Assertion (A): Molarity of a solution changes with temperature.
Reason (R): Molarity depends on volume, which expands or contracts with temperature
changes.
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Assertion (A): geTT T T SgdT & foh fohell 3 Y farelrdr 3weh TR &7 & FATITC gich
gl
Reason (R): 1< Sglel & 31T&eh 3 3107 faerarel & yaer X &

Assertion (A): Henry’s law states that the solubility of a gas in a liquid is directly proportional
to the partial pressure of the gas above the liquid.
Reason (R): An increase in pressure increases the gas molecules entering the solution.

Assertion (A): T3¢ &1 fa# Fael 3eel faerd«l a3 ameg giar &1
Reason (R): 3MeeT faerd=T & ol gerdy 3R faelmge & dre FHTE 3icT: 3707 5ol 8l & |

Assertion (A): Raoult's law is applicable to ideal solutions only.
Reason (R): Ideal solutions exhibit uniform intermolecular interactions between solute and
solvent molecules.

Assertion (A): TEuRerardl f&#0T I Feres HAT & U3ec & TIH T qrelel #gl |
Reason (R): FEeReFar2lt fRsoret ARad Fausiis giar & 3R 3maae & il O Uk gesh & TRE
SYAER I o

Assertion (A): Azeotropic mixtures do not obey Raoult's law over the entire range of
composition.

Reason (R): Azeotropes have constant boiling points and behave as single components
during distillation.

Assertion (A): 37TGST TdeTT (Non-ideal solutions) FefT-F3ft TFRTIcHS IT APRIcHS ATl
@ g1

Reason (R): 3G Taerde # 37cf: 3107 oot 3Te e faeraail & et gicl 8|

Assertion (A): Non-ideal solutions sometimes show positive or negative deviations.

Reason (R): Non-ideal solutions exhibit intermolecular forces different from those in ideal
solutions.

Assertion (A): FaLsiieh &I SeeTdel Teh IUTHEE JOTEH
Reason (R): 3TUTEET 10T fqerdet & 3UREY fqeg & ol & F&ar X @3 &id 8, 3ot TR
IR AT |

Assertion (A): Elevation of boiling point is a colligative property.
Reason (R): Colligative properties depend on the number of solute particles present in the
solution, not their identity.
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Assertion (A): faerT &1 sufeufa & faerget 1 fgaie foig a1 g1 ST 8
Reason (R): e 3107 feraet # feiraes & feaien @l a1ftid ohid 8, forad fateh sraerster
(Freezing point depression) 8T g1

Assertion (A): The presence of a solute lowers the freezing point of a solution.
Reason (R): Solute molecules disrupt the freezing process of the solvent, leading to freezing
point depression.

Assertion (A): 3RTHTT 3Oaehg e Te dlee 81t thareX 3 HRUT &I &
Reason (R): 3fateh TifTeh ot # 31907 el I WU o ShROT ITHTATY T TOdehg e Al
9 T Hohd B

Assertion (A): Abnormal molecular masses occur due to the Van't Hoff factor.
Reason (R): lonic compounds can exhibit abnormal molecular masses due to incomplete
ionization or association in solution.

10

Assertion (A): TR & AleR HigdT &7 fTeRUT IRIER0T &6 GaRT fohdT ST HhdT 8
Reason (R): RTEROT &4 JOTHEY T[0T & & Teh § 3R Taelg & ol 1 H&dm ) 8 lar |

Assertion (A): The molar concentration of a solute can be determined using osmotic
pressure.

Reason (R): Osmotic pressure is a colligative property and depends on the number of solute
particles present in the solution.

Multiple Choice Questions (1 Mark)

Q.No.

Question

1

Which of the following is an example of a solid solution?

AFATITET H & i T 31 Ao &7 3eTgIoT 87?

(A) Bronze / &rET

(B) Sugar in water / 9T=ir & @iy

(C) Oxygen in water / 9Tt 3 3iTerdietet
(D) Ethanol in water / 9T=iY & Td=itel

Which unit is commonly used to express the concentration of a solution?
TR SehTS ST 3TN IMHAR W fHY [T Y igdT T chad et & TaT fmar Srar &2
(A) Pascal / 9r&esher
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(B) Molarity / ®Yerxdr
(C) Joule / Sfer
(D) Newton / =ggaT

Henry’s law states that the solubility of a gas in a liquid is directly proportional to its:
Eerdy v fovereT T & R el o o1 Y 1 Ridrrar & wgene g ¥

(A) Temperature / A9HTT

(B) Pressure / &I

(C) Volume / 3madeT

(D) Density / gsTca

Which of the following follows Raoult’s law?

fAraAfaf@a A A T W3 & fATA AAATR?
A) Ideal solutions / 3e2T fAergeT

(

(B) Colloids / srelissd
(C) Suspensions / foieisesT
(D) Emulsions / $HcRTT

Colligative properties depend on:
JoTEEy o7 AR e g
A) Nature of solute / fare &I gepfer
B) Number of solute particles / fder olt $r aear

(
(B
(C) Volume of solution / faerae &hT 3TIde
(

D) Density of solvent / faeTae &1 Taica

Which colligative property is used to determine the molecular mass of a solute?

et AT IOTHET T[0T [ o 3MT0aeh GedaTeT T A0 &¥et o forT Suer fomam it 2
A) Relative lowering of vapour pressure / arsq e l TTUET Jdedael

C) Boiling point elevation / FaUeiieh H JooldeT

(
(B) Osmotic pressure / 9AX0T &I
(
(D) All of above / 39sa gsir

Van’t Hoff factor is denoted by:

dlee g1t I[UTieh 1 fohd Tciieh & SRATIT STTelm 872
(A)i/i

(B)k/k

(C) mobserved/ Mcalculated
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(D) x /x

Which equation represents the relationship between osmotic pressure and concentration?
leT T FHHIOT TRIF0T &1 3R FigelT & 1T FeT g2 g?

(A) t=CRT

(B) P=nRT

(C) V =nRT/P

(D) PV =k

Abnormal molecular mass occurs due to:
ITHTAT 3MUashgeT AT fohdeh HIROT gIdT &7

(A) Association or dissociation of solute / faer &1 et a1 fadeA

(B) Increase in temperature / ATYHT & gefer
(C) Increase in pressure / &< # gefer
(D) Change in volume / 3TIdsT & gRad

10

What is the effect of adding a non-volatile solute to a solvent on its boiling point?
TRET 3rarsaefier el & faeraes & Sise W 3HHT Fa Ui IR FAT Y31d ST §7?

(A) Increases / SeaT g

(B) Decreases / e g

(C) Remains unchanged / 3Rafdd W&ar g

(D) First decreases then increases / 9ge T g T SeaT g

One Word Answer Questions(1 Mark)

Q. No. Question

1 ag faeraa ﬁam@m%%ﬂﬁﬁmm@m%‘?/wmttype of solution
contains a metal as solvent?

2 fora Tafr o1 39T 3rF & ga A Taeret i igdr sl AT & forv forar
\_TI'IFIT%'? / Which expression is used to measure the concentration of a solution
of a solid in a liquid?

3 3T Fr Ao Tdr ATIHTT S6a T HA deldl 8?2 / How does the solubility of
gases change with an increase in temperature?

4 e TehR T oI Tarerget Tl s emeg3it ar gfafifica aearg? / What type
of solid solution represents metal alloys?

5

U3eC o GH & ITANR, faerde & TSy &Td &1 3deidlel fohg oY ek e

%’? / According to Raoult's law, on what does the lowering of vapor pressure of a
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solution depend?

6 Hﬁé’aﬂ'w WWW%&W%?/On what factor does any
colligative property depend?

7 el AT HUTHET T[0T ST Ferdel & FaUaich H gt & HfAT§? / Which
colligative property is related to the elevation of boiling point in an aqueous
solution?

8 TREROT &l 1 AR F¥el o TIT Jgerd FHRIoT FATE? / What is the
equation used to determine osmotic pressure?

9 IUTHE  I[UT o SYANIT W HTTOGh Gea#T i [@ERT Ye i fafer s am
EF{IT%'? / What is the name of the method used to determine molecular mass
using colligative properties?

10

dlec §1% I[0Tieh (i) T ST fohd Tareretet ot HHSATE & ToIw fehar Sirar 82 /

Van't Hoff factor (i) is used to explain which deviation?

2 Marks Questions

Question
No.

Question

1

Explain why water and ethanol form an azeotropic solution.

SToT 31T TAATH Teh TE2Rarar2Y {807 7Y 971 8, TS Y|

Why does the solubility of gases in liquids decrease with an increase in
temperature? Explain with an example.

gt Y [Feraar ITIHTT Fga X FAT gedT §7? 36T8I0T gigd TS |

Derive the mathematical expression for Raoult's law for a binary solution.

T gfqueeht faerde & foT T3ee &I g 1 MO shsieh egctes Y|

Why do non-volatile solutes cause elevation in boiling point of a solvent?
Explain with the equation.

31arsyefiel faeiT faaTae & FaUATH Pl qGTT T PRUT To1d &, S THIHIOT
afgd aAsmsT

How is osmotic pressure related to molar concentration of solute in a solution?
Derive the equation.

RIEROT &1 faerareT & faey i AleR Aigdr ¥ F& gefaa &2 geewor
ool Y|

Explain how abnormal molecular masses are determined using colligative
properties.

3TU;I'\‘T{§J a;rvﬁw:-;q'q’mmawaﬂrq TR cIAT Y ITUTT HA HT FATAT
g TUSE |

What is Van’t Hoff factor? How does it affect colligative properties?

dlec sﬁ?gunqa FATE? WW@@%@W@HW%?

Why does the relative lowering of vapor pressure depend only on the mole
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fraction of solute?

T~y eTd H A8 37deTHsT shdol 9ol o Al 37T I IR FAT war &7

Differentiate between ideal and non-ideal solutions based on Raoult's law.

T3ec & fATH & 3TYR W 3762T Ug 31162l faordeT & 3iaT 1|

10

Why does the freezing point of a solution decrease when a non-volatile solute is
added?

STe fopdY 3rarsuefier faer &t SisT ST & af Aot &1 fgdis i gearg?

11

A solution is prepared by dissolving 5 g of a non-volatile solute in 95 g of water.
The vapour pressure of pure water is 24 mm Hg. Calculate the vapour pressure
of the solution. (Molar mass of solute = 50 g/mol)

5 g 3rarsaeiiel fAeRT I 95 g STl 7 BTl Teh Aol IR R STar
JICEI STl T aTS &Te 24 mm Hg B | faerareT 1 arsy g1e AT hifSie| (faerer
AT eI HTT = 50 g/mol)

12

1.5 M solution of NaCl shows an osmotic pressure of 7.5 atm at 27°C. Calculate
the van’t Hoff factor. (R =0.0821 L atm K™" mol™)

NaCl T 1.5 M faeraieT 27°C T 7.5 atm TRIEROT &6 GRITAT & | dlee I I0Tieh
AT FTSTI (R =0.0821 L atm K~ mol™)

13

Calculate the molarity of a solution containing 10 g of glucose (CsH1,0¢)
dissolved in 200 mL of water. (Molar mass of glucose = 180 g/mol)

10 g ToThIST (CsH1,06) 3T 200 mL STel H Hlelet TR TaereT T Ao T
IS (Tefehlst T AR GeTHTE = 180 g/mol)

14

A solution containing 2.5 g of urea (Molar mass = 60 g/mol) in 100 g of water
freezes at -0.5°C. Calculate the freezing point depression constant (Kf) of water.

2.5 g JRAT (ATGR GeTATS = 60 g/mol) 3T 100 g STel H Blelel TR fderdiet -0.5°C
W STACT & | SToT T TgHT 3aaTH T o adieh (Kf) AT ST

15

Calculate the relative lowering of vapour pressure when 1 mole of a solute is
dissolved in 2 moles of solvent.

S 1 Al Aol &t 2 AT [aemaes & 9T ST g, aY a9 &1d &1 Irafais
3ITAHA AT HITST|

16

A 0.2 molal aqueous solution of a non-volatile solute has a boiling point of
100.52°C. Calculate the ebullioscopic constant (Kb) of water.

Teh 0.2 AlSTT STl [AoleT T F92UATh 100.52°C & | SToT T FaUATeh 3oo1de]
fSadre (Kb) FATa FifaT]

17

Determine the osmotic pressure of a solution containing 5 g of sucrose
(C12H2,014) in 250 mL of solution at 25°C. (Molar mass of sucrose = 342 g/mol, R
=0.0821 L atm K" mol™)

250 mL faereT 7 5 g GohIoT (C;,H,,04:) T BT TR 25°C I IIEROT &I ATl
HITSTT | (FehloT T HIGR GeTATH = 342 g/mol, R = 0.0821 L atm K™ mol™)

18

The molar mass of a solute determined using colligative properties is found to
be different from its actual molar mass. Calculate the van’t Hoff factor if the
observed molar mass is half of the theoretical molar mass.
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3TUTEHEY T[T T ST hleh AR Terd 1 AR GeaH T 38 arEcideh
HAYOR g AT H et IrT STl 5| TS ITaTd Ao ged#TeT dgenfaen Aok
eI T ITETE, AV alee BT I[0TIeh AT HITTT|

19 Calculate the depression in freezing point when 10 g of NaCl is dissolved in 500
g of water. (Kf for water = 1.86 K kg/mol, Molar mass of NaCl = 58.5 g/mol, i = 2)
500 g STeT 7 10 g NaCl 3T gTelel R [T 31aeT1e AT ITaIT| (STl & folw K, =
1.86 K kg/mol, NaCl T AT eI AT = 58.5 g/mol, i=2)

20 Determine the boiling point of a solution containing 1 mol of a non-volatile

solute in 1 kg of water. (Kb for water = 0.52 K kg/mol)
1 kg STeT & 1 AYer 37-arsuefiel faerT gielel WX AT T FaTh ATd I |

(STeT & TIT Kb = 0.52 K kg/mol)

3 Mark Questions

Question Question

No.

1 Explain different types of solutions with suitable examples.
Tt JehR o TereT sl STl 3TEXUIT o AT FHASTST|

2 Define mass percentage and mole fraction. How are they used to express the
concentration of solutions?
aegaTe ufaerd 3R A 372 FI aRena FY| 5w¢ faorass S aigdar saed
et o Tolt ha g1eT foham STaT 82

3 State Henry’s law and explain its significance in daily life.
g 1 fage fafae 3tk 2 Shaa & 59 Agca = gHssT|

4 What are solid solutions? Differentiate between substitutional and interstitial
solid solutions.
B Taerdst &1 g1 82 ITaEdTdel Ud el 31 Tderdedl # 3o 9a1sv|

5 State Raoult’s law. How does it explain the lowering of vapor pressure?
W3ec & A Taf@T| I8 arsq g1 hr F#Y I hd ASTAT 52

6 Define colligative properties. Why does the addition of a non-volatile solute
elevate the boiling point?
JUTHET 0T o AR Y | Jrarsaeiier faerT Siisel & Fa2eieh F31 g6
&

7 How does the depression in freezing point help in determining the molar mass
of solute?
T&HTh JTaeTHeT ha [aeld & HUTHR 1 TTeR0T it 7 T Biel 2

8 Explain osmotic pressure with a suitable example. How is it used to determine

the molecular mass of a solute?
ORTEROT ST T 39YeFcl 3ST6X0T Al FHSNSU| 38 faold o 3UTHR &
fURoT & forw & e foham Srar &2
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What is Van't Hoff factor? How does it affect colligative properties?

qwcﬁmguneh TG &2 UG IUTHEY 0T bl hdl Femfac T g?

10

Explain the concept of abnormal molecular mass. How does it arise?

3TETHAT HUTHR T HeheUsll Sl FHSTST | Tg Hhll ScUoal G112

11

U [3oraeT &1 HigdT cgard el T T3 TFe=T [Tt &1 faeeiwor &l 3 srard
o forar ATy ohT 3T fohdt Toh & 1ottt & 31RIeh 3ugercl giem g |

Analyze the different methods of expressing the concentration of a solution and
explain which method is more suitable for different applications.

12

gfe; veh A 1 forelt faermaes & faear sere &, af are 3R args= & F=2r
IR e ATET? 36T 3R T ST |

If the solubility of a gas in a solvent needs to be increased, what changes should
be made to pressure and temperature? Justify your answer.

13

3T & @TH & J9drel i faEdd &9 8 HASST 3R @A 3YAT A9 H
gl T ST 87

Explain in detail the deviations from Raoult's law and discuss its industrial
applications.

14

IUTEHEY  IOTH T SYATIT leh ohall 31T AfaTen a1 3MMOaehg AT e
FT I gfehar o AT |

Analyze the process of determining the molecular mass of an unknown
compound using colligative properties.

15

Teh 31 faoraret # faemgen 31X farelar 1 $1fAhT3iT &Y Tofetr ahY 3R 3eTevor
SHT FHSATT|

Compare the roles of solvent and solute in a solid solution and explain with
examples.

16

i forddT faerareT & arsuere 3mafera & 3178 g1, oY s GeTfad HROT FAT 81
ThdT §? 36T 30X chl SATEIT Y |

If the vapor pressure of a solution is higher than expected, what could be the
possible reason? Justify your answer.

17

faeiaes 3R BATR & 3aaTHT &Y TR &1 39T H ST
FHSST 3R geleh SATAETRE IV o) =ral Y |

Relate the concept of supercooling and depression of freezing point, and discuss
their practical applications.

18

dlec g% IUTIeh T ST T g SITEAT Y o I ATATY 3N10aeh gegd e
1 fAeRoT 3 fFar ST g

Using Van't Hoff factor, explain how abnormal molecular mass is determined.

19

Ueh 3T 4TS aTel TATA TR UTAT T FFUeATeh el F1 81 STl &2 SH I30¢
& fTH & T # carear |

Why does the boiling point of water decrease at high altitudes? Explain it in
terms of Raoult's law.
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20

3T UN IR IR el Teh 3iteA e 3eToaTeT & FHodishal Y A
3HT geTTaRferdr T fageor Y|

Evaluate one industrial application based on colligative properties and analyze
its effectiveness.

21

A solution is prepared by dissolving 5 g of a non-volatile solute in 100 g of
water. The vapour pressure of pure water is 23.8 mmHg, and the vapour
pressure of the solution is found to be 23.4 mmHg. Calculate the molar mass of
the solute.

5 T 3TaTSTMTeT 3ol T 100 ATH T H GieTehd [qerdel IR AT AT 8l
JICE STl T aTsY &Te 23.8 mmHg 8 3R et &1 arsd & 23.4 mmHg 9T
ST & | TIerT &7 e ATeT AT H |

22

The solubility of oxygen gas in water at 293 K and 1 atm pressure is 0.031 g/L.
Calculate its solubility when the pressure is increased to 2.5 atm.

293 K 31X 1 atm T 9T 37T & 3iTeFTotet 39 $r [t adr 0.031 g/L§ | ST
2.5 atm dh ST &1 SATAT 8, df 38T faelgdr ATd &<

23

A solution containing 3 g of urea (molar mass = 60 g/mol) in 100 g of water boils
at 100.18°C. Calculate the boiling point elevation constant (Kb) of water.

100 UTH STl A 3 ATH JRAT (Ao GeTATH = 60 g/mol) o BT T FIUsTTeh
100.18°C | STl ST FIUeTieh 3eetTeT [E2RTH (K,) AT P

24

A 1 M solution of NaCl shows an osmotic pressure of 4.6 atm at 300 K. Calculate
the Van't Hoff factor (i) for NaCl.

300 K 9¥ NaCl & 1 M T3eTaeT sl YTE0T &1 4.6 atm g1 NaCl & folT aee g
[T (i) AT |

25

2 g of a non-volatile solute is dissolved in 50 g of benzene. The freezing point of
benzene is lowered by 0.6°C. Calculate the molar mass of the solute (Kf for
benzene = 5.12 K kg/mol).

2 TTH ATl feRT T 50 TTH soileT H OTT SATAT & | SoileT &7 f@HT 0.6°C
T ST g | Tae &1 Aok geI# Tl 3Td &Y (doileT o TolT Kf = 5.12 K kg/mol) |

26

10 g of glucose (CgH1,0¢) is dissolved in 100 g of water. Calculate the relative
lowering of vapour pressure of the solution. (Molar mass of glucose = 180
g/mol)

10 TTH Tefehlol (CsH;1,0¢) 3T 100 ITH STel H BTl ST & | Taerdel & arsy &1e &

HTIET TeTeTHeT ol ITUTAT &Y | (Tefehlol T HIeR GedHTS = 180 g/mol)

27

A 0.1 M aqueous solution of a substance exerts an osmotic pressure of 2.4 atm
at 298 K. Determine the molar mass of the substance.

TR TSI & 0.1 M ST fa oIt T IITETOT &T9 298 K UX 2.4 atm &1 I T
AT gTAT AT F |

28

A solution is made by dissolving 0.5 g of a solute in 100 g of water. The solution
freezes at -0.186°C. Calculate the molar mass of the solute. (Kf for water = 1.86
K kg/mol)
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100 ITH ST H 0.5 ITH T gretent [ IR forar Srar g1 faeraa &

T&HTP -0.186°C & | TaoIT T AV THTT AT F | (STl o ToIT Kf = 1.86 K
kg/mol)

29

The vapour pressure of pure benzene at a certain temperature is 100 mmHg.
When 2 g of a non-volatile solute is dissolved in 20 g of benzene, the vapour
pressure decreases to 90 mmHg. Calculate the molar mass of the solute.

ol fATREre TaATeT 9X Qe SofieT T a9 &1l 100 mmHg &1 STe7 2 I
3rarsyefiel fael &t 20 ITH il 3 GVl SATAT &, AT arST &1e TeahY 90 mmHg
B ST | feT &1 Aok gegHTeT ATd |

30

A solution of 1.5 g of a non-volatile solute in 150 g of water boils at 100.12°C.
Calculate the molar mass of the solute. (Kb for water = 0.52 K kg/mol)

150 ITH STl H 1.5 1 37ars9eiel faerT &l 8l 100.12°C 9T 39alaT ¢ | Ao
T AR GSTHATT AT Y| (STl & TIT K, = 0.52 K kg/mol)

4 Marks Questions

Question
No.

Question

1

Explain with an example how the solubility of a gas in a liquid changes with
temperature and pressure. Use Henry’s law to justify your answer. P = Ky

3CIEI0T Afgd ASSU foh 3 T vt ga & faeraar aras T iR ge & ary
FY Teoldl &1 &7 & [T 7 3UATIT e 379 30T T THOTT Hi |
P = Kyx

A solution of a non-volatile solute in a solvent shows a lower vapour pressure
than the pure solvent. Explain the phenomenon using Raoult’s law. How does
this concept help in determining the molecular mass of a solute? P, = XAPOA

ol fetmares & Ueh 37-arsueiier faelar &1 faeraret e faereh & Jofell H e
TSy g1e ERATAT €1 5 TeaT i A3ec & [T T 3TN Fh GHASTST| Tg
TUROT AR & TTOTehgedHTeT T fTRUT il 3 FH TgTIF gldl &7

A binary solution of two volatile liquids A and B follows Raoult’s law. Draw the
vapour pressure vs mole fraction graph for such a solution and explain the
deviations observed in non-ideal solutions.

ar arsaeiiel g A 3R B T Uk gfagedhid [aedsT T3ec & A9+ & qrefel
AT & | TN TaerreT & FoIT arsy ETer ST Yol 3727 T ATH F=A18T 3R 37=Tres’
XTI 7 S SITeT aTel fadelell ehl SATEAT HITTT |

A solution of glucose (CgH1,0¢) is prepared by dissolving 18 g of glucose in90 g
of water. Calculate the boiling point elevation of the solution, given that K, for

water is 0.52 K kg mol ™ . Explain the significance of this property. (AT, = Ky, m)
TOITST (CH1,06) T Ueh TaeTaT 18 TTH TofehlsT T 90 ITH STel H Elelehl IR
R ST &1 If el & FAIT K, = 0.52 K kg mol* &, A 5T AT T Fa2=Tieh
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& AT HITAT| S8 IOTENH & Hged T HAHATSU| (AT, = Ky m)

A solution of NaCl in water freezes at a lower temperature than pure water.
Explain this phenomenon with reference to colligative properties. Derive the
relation (AT = K¢ m).

STeT #H NaCl T TegeT Qe STef T Jolell H hal ATIHT TR STHT & | S el
Y IUTHEY (0T & Ferdl H FHSIST | FHIAIOT (AT, = Ky m) T egcoeT
ALY

Why do ionic compounds show abnormal molecular masses when determined
using colligative properties? How does the Van’t Hoff factor correct the
molecular mass calculation? (i = Observed molecular mass / Calculated
molecular mass)

3T foreh AT JTUTEEY U1t T ITATT heh (LR fohv S ) 3@
3O AT &1 ST 82 dlec It A[UTich 3MTTUGehe e ATl shY I0TeT T
FU TEIFIAT &2 (i = AEATAR 0 GeIHATT / TR fold IT0ThgTAT)

Compare the osmotic pressure of a 0.1 M glucose solution with that of a 0.1 M
NaCl solution. Justify your answer using Van't Hoff’s equation. (M=iCRT)

0.1 M ToThrsT fderieT o TRTEHROT &Te T JeleAT 0.1 M NaCl faeras @ FifST|
qlec  EIth THIHIUT T YN dleh 3TTeT AT T A0 hIfSTT| (M=iCRT)

Solid solutions exist in different types, such as substitutional and interstitial.
Explain with suitable examples how these types of solid solutions affect the
properties of the material.

1 faerget fafdieet Rt &7 910 S &, o1& gfaeardeT 3R 37aennelt| 3k
3R Afged AHSTST fob $oT FehRT o7 Tt & (Uil IR 4T 9T ISl ¢ |

The elevation in boiling point and depression in freezing point are directly
proportional to molality. Explain with the help of mathematical derivations how
this concept is applied in determining the molecular mass of an unknown
solute.

FaYUATh H Ieeidel AR AT H 3Tt el §1 AleTeldl & FHITUIH &l
¢ | oI s caferal Y FerIdr & THSATST foh Tg TR AT [dera &
3 geaHe @ Ui Yet 7 8 sgad gra |

10

A pharmaceutical company needs to determine the molecular mass of an
antibiotic using osmotic pressure measurements. Explain the steps and
calculations involved in this determination.

Teh 3T fHATOT St ol fondlT Tfastfae o 3MTOaehgedTe sl IRTaRoT grel
AT garT e et g | 3 forefiRoT it wfshanait 3% arorensit & carear
HifaT|
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Case Study-Based Questions

Q. No.

Question

1

Case Study 1:

A soda bottle is sealed under high pressure to keep the carbon dioxide gas
dissolved in the liquid. When the bottle is opened, bubbles appear due to the
release of dissolved CO, gas.

HIST el T 3T &1 H Hlel fohdT ST & dTfch FIeT SE3iTFaBs daga &
el | mmmaﬁﬁ,ﬁgﬁ?cozﬂiﬂr%m*«ﬁ o SHRUT Joleel
AT B

(a) Which law governs this phenomenon? / ﬁamﬁmsﬁmaﬁrﬁ'&ﬁa
FIATE? (1 mark/37eR)

(b) How does gas solubility depend on pressure and temperature? / g Hr
TaorTdr gIe 3R A9t & Ha Tefad T &2 (1 mark/37e)

(c) How is this principle applied in industrial applications? / Bﬂﬁaﬁﬂﬁaﬁ
mmﬁﬁﬁmmmﬁ (2 marks/37eR)

Case Study 2:
In a liquid mixture, if an impurity is added to a volatile liquid, its vapor pressure
decreases.

U 5T o, At R 3reumh o A vk 3pEfer S Sl ¥, A s
aTST g T AT & |

(a) Which law explains this phenomenon?/sﬂmaﬁaﬁﬂmﬁmm
FIATE? (1 mark/37h)

(b) On what factors does the partial vapor pressure of solution components

depend? / TorEY faeTarsT & Geeh o1 31T arey 1d o IR AT aar &2 (1
mark/37eh)

(c) How is this law used in industrial processes? / %WWW
ﬁa@%qﬁmﬁﬁﬁmmm (2 marks/37a)

Case Study 3:
Salt is spread on icy roads to melt the ice quickly.

Teh 3% TR T I doil & Tgers & ot 38 N a7 Bswr ararg |

(a) Which colligative property explains this phenomenon? / sﬂmﬁaﬁaﬁr
W Wm?ﬁ'%? (1 mark/37eh)

(b) Does this property depend on the nature or number of particles? / Tg
T[OTET 3TUT3T T Tepfcl O 81X Tl & AT H&T 92 (1 mark/37h)

(c) How is this principle used in the pharmaceutical and food industry? / 38
et T BT el 3R Wiy 3eTTeT H i F1eT fohdm SITelm 87 (2
marks/3-iT=|'T)

Case Study 4:
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When aluminum sulfate (Al>(SO4)s) is dissolved in water, its colligative
properties show greater effects than expected.

TS UfATATH TEhE (Al2(SO4)s) T STeT & HlelT ST &, A SHAT THET
T[0T 319feTeT & 31fereh yerra fe@rar &

(a) What causes this deviation? / g faaere [ Rt Q—T@T—IT%'? (1 mark/3-i$)
(b) What is the role of the Van’t Hoff factor in this effect? / gie gIth hch ohl
9 TG H FAT IRTET &2 (1 mark/375R)

(c) What is the significance of this principle in biological and medical sciences? /

sﬂﬁaﬁﬁawé\ﬁmaﬂ?ﬁﬁﬂnﬁnm HFATHGT &7 (2 marks/37h)

Case Study 5:
An unknown organic compound is dissolved in a solvent, and its boiling point is

measured. It is found that the boiling point increases.

U [qeITeh 3 Ueh 37T HIaTeieh T3 Tl 3HHT FasTich ATIT IAT| T
T 3T T3 Farereich 7 Je U gS|

(a) Which principle helps determine the molecular mass of an unknown
compound?/ﬁﬂﬂTWWW*ﬂ mﬁaﬁw:ﬁrww
THaT8? (1 mark/37eR)

(b) Explain the formula used in this process. /Bﬂmﬁmmmm
A T AT AL | (1 mark/3ieh)

(c) How is this method useful in the chemical industry? / g A& Tarafas
mﬁﬁm%? (2 marks/37eR)
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