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CHEMISTRY-THEORY(043) CLASS-XII

Maximum Marks: 70

Time: 3 Hours

General Instructions:

All questions are compulsory.

Use of log tables is allowed if required.

Marks distribution across chapters has been maintained as per
requirement.

SECTION A: MCQs (16 x 1 = 16 Marks)

1.Which of the following solutions will show maximum van't Hoff

factor (i)?



a) NaCl
b) K;SO,
¢) Urea

d) Glucose

1 fFafaied & 9 oH-u1 faeem siffedd 3= g1 Tunie® (i) uelRfd Hem?
a) NaCl

b) K204

c) giea
d) DIl

2.Molar conductivity of a strong electrolyte ... with dilution.
a) increases

b) decreases

c) remains constant

d) first decreases then increases

2.Uh Udd Sddc Iz e I AR Arddhdl ... Tddl HR- WR:
a) Fgdll @

b) Tedl @

o) RREAT



d) U8 gedl g R 9t ©

3.In the Daniel cell, the direction of electron flow is:
a) Zn — Cu

b) Cu— Zn

c) Salt bridge — Zn

d) Cu — Salt bridge

3. 3w I A saae-l &1 UdTe fbg feen H grar g
a)Zn > Cu

b) Cu -> Zn

¢) Fice 9 - zn

d) Cu - Fiee fas

4.1dentify the incorrect statement for lanthanoides:
a) They are highly electropositive metals.

b) They have variable oxidation states.

c) They show +3 oxidation state predominantly.

d) They are paramagnetic.

4. T3 8 & [T Ted Sy UgaT-u:



a) 3 3rafies faegderaTs Uiq g

b) J ufkadf it ur /et UefRfd Hd 3
¢) A UIT: +3 SHTFATB0N a1 U Rid Hd B
d) T IRAIRH g g |

5.Which one of the following is an inner transition element?
a) Fe
b) Th
¢) Cu
d) Zn

s fafafad o 9 $H-91 Uh 3fidke dha dd &2
a) Fe
b) Th
c) Cu

d) Zn

6.The coordination number of [Co(NH;)]3" is:

a) 3



b) 4
)5
d) 6

6.[Co(NHs)e]** T TS T T g2
a) 3
b) 4
SE

d)6

7.Which compound will show the fastest SN1 reaction?
a) CH.Cl

b) CH,CH,Cl

c) (CH3);CCl

d) CsHCl

7. fgfaRad ® A S1F-91 9iffie 9e9 a9 sn1 fHfear 3
a) CHsCl
b) CHsCH,Cl

C) (CH3)3CC|



d) CeHsCl

8.Which reagent is used to convert alcohols into alkyl halides?
a) PCl;

b) SOCl,

c) PBr;

d) All of the above

8.3{chIgIdl @l Ufethdl gargs o giafdd @ & fag oF-ar sifted e ugad
GGIE

a) PCls

b) SOCI,

¢) PBrs

d) SURIad gt

9.Which of the following will not form hydrogen bonds?
a) Phenol

b) Diethyl ether

¢) Ethanol

d) Glycerol

o U A | HH-I1 I3 IoH ¢ o ! 9-Tdl 572



a) fhHTa

b) STAFUTET TR
c) BT

d) Frera_ia

10.Henry's law constant of a gas in water is high. This means:
a) Gas is very soluble

b) Gas is sparingly soluble

¢) Gas is ideal

d) Gas is highly reactive

10.31¢ 511 H fobdfl 719 b1 31 FRRih 31fep 3, ol 38ab1 314 B
a) T 3rafere faeig @

b) T HH AT g

c) Ty 3mexi g

d) 19 3raferes srfifparfiiar g

11.1f a reaction is of first order, its half-life depends on:
a) Initial concentration

b) Temperature

¢) Rate constant

d) Both b and ¢



11737 B SUTHAT UYH HH B 3, Il ITD! 3g-31 ik
a) URIHP Higdl TR

b) AU TR

o) RRRF R

d) b 3R cGHI |

12.In a galvanic cell, salt bridge helps in:
a) Preventing charge separation

b) Increasing cell potential

¢) Reducing reaction rate

d) Acting as an electrode

12,96 ledfe 9d & Fiee fos 1 p 6
a) 3TAXT GYFDHU[ I bl

b) Udl f[AHd DI F@HT

¢) SMHFHTT R DI HH HAT

d) IARIS S &Y T ST HIAI



Assertion-Reason Questions (4 x 1 = 4 Marks)

a) Both Assertion and Reason are true, and Reason is the correct
explanation.

b) Both Assertion and Reason are true, but Reason is not the
correct explanation.

c) Assertion is true, Reason is false.

d) Assertion is false, Reason is true.

U B: FYA-PRUTUY (4 x 1 = 4 3D)

Y 13-16 & foT Tl fdweu gfAw:

a) P 3R DR I e € TN BRI Hel AR &

b) HUH R HRUI G gl &, U= PRU Yol AR ol ¢ |
¢) HYT eI &, HRUI e 5 |

d) HYTTAd 8, PRUI el ¢

13.Assertion (A): Colligative properties depend only on the number
of solute particles.

Reason (R): They depend on the identity of the solute.

13.HY (A): GH[eD 01 hdd [dad HUI DI e R R dd
HRU (R): 30T & TSR R R A T



14.Assertion (A): The rate constant for a first-order reaction is
independent of initial concentration.
Reason (R): Half-life for a first-order reaction is directly

proportional to initial concentration.

14. DY (A): UYH HH B {1 H1 G RRI® URMNS Figdl IR AR gl
BTl
BRI (R): UYH HH B AR DT 31-3Mg URMYS Figdl & Y STt 81

15.Assertion (A): [Ni(CO),] is diamagnetic.
Reason (R): CO is a strong field ligand that causes pairing of

electrons in Ni.

15.FY (A): [Ni(CO).] STTHARS g
BRI (R): cO T Yad &1 fer1us 8 Sl Ni H Faiaei-i &l g & Sl g

16.Assertion (A): Tertiary halides undergo SN1 reaction faster than
primary halides.
Reason (R): Tertiary carbocations are more stable than primary

carbocations.



16.BY (A): JdTTD FTZS UTATHD BT S I a1 | sn1 ififehar Sieeh
GG

BRI (R): JTTD DIEIbera WYHES Hraidberdd &t ga-1 | e RR
g g

SECTION B: Short Answer (2 Marks x 5 = 10 Marks)

17The conductivity of the 0.20 M solution of KCI at 298 K is 0.0248
S cm-1. Calculate its molar

Conductivity.

17. 298 K TR KCl & 0.20 M faer &1 araidhar 0.0248 S cm—1 81 S0
HITR ATeiehdl ! TUMT HIfST|

18.Calculate the EMF of the following cell at 25°C:
Zn | Zn2* (0.1 M) || Cu?* (1.0 M) | Cu
Given: E°(Zn2*/Zn) = -0.76 V, E°(Cu?*/Cu) = +0.34 V

18.25°c IR FAUfiRad Td BT EMF TTUFT HifSTT:

Zn | Zn?* (0.1 M) | | Cu?* (1.0 M) | Cu

a1 8: E°(zn?*/2n) = -0.76 V, E°(Cu?*/Cu) = +0.34 V

19.What are fuel cells? Explain the electrode reactions involved in

the working of H2-02, fuel cell



19 38 I T g2 H2-02 34 I 1 HIAYUITT & M Faideis
3Tt o RSN SIS |

20.Write the IUPAC name and hybridization of the central atom in
[Fe(CN)s]4-.
20.[Fe(CN)s]*" T IUPAC AT 3T 41T YIHTY] T 0l [iRgu |

21.Write any two methods of preparation of phenol.

21.fopTa @) art & <) fafert fafguy

SECTION C: Short Answer (3 Marks x 7 = 21 Marks)
22.Define van’ t Hoff factor. Calculate the degree of dissociation

of K,SO, if its observed colligative property corresponds to i = 2.5.

22.97C B Uld P URHIT ST TfS k.50, F 7 7T e 0T =
2.5 AT WA g A1 IDT 3fTge $i fgift F1d Hifve |

23.Calculate AG®° for the following cell at 25°C:
Fe | Fe2* (1 M) || Cu?* (1 M) | Cu
Given: E°cell = 0.78 V. (F = 96500 C mol %)



23.25°c R FAgfaRad Ta & oI ace I1d HifoE:
Fe | Fe?* (1 M) || Cu?>* (1 M) | Cu

f&aTR: E°cell = 0.78 V. (F = 96500 C mol™)

24.A reaction has an activation energy of 50 kJ mol-1. Calculate the
rate constant ratio (k./k,) at 298 K and 308 K using Arrhenius

equation. (R = 8.314 ) mol-1 K

24 f53t 3ifrfepar &Y Tfhgur St 50 ki mol™ € 1 Arrhenius THIGHR0T BT
JUGNT R 298 K 3R 308 K TR &R RRIP &1 UM (ky/ki) T DY (R =

8.314 ) mol™ K™

25.Give reasons-

A) The transition metals and many of their compounds act as good
catalysts.

B) There is a gradual decrease in the atomic sizes of transition
elements in a series with increasing atomic numbers.

C) Transition metals generally form coloured compounds

25 HRU FAZT-
A) THHUT YT 3R ITd S TS 3 SARD & U H BT HXd gl




B) URHTY[ shHih e b 1Y fhdt Yot & TehHUl Tl & URHATY 3THR H
Hith HH gl B
C) THHUT TIY FTAId: T e s § 1

26.Draw the structure of [CoCl,(en).]*. Write its IUPAC name and

indicate whether it shows optical isomerism.

26.[CoCly(en),]* T AT §15T | ITHT UPAC AT forRaT 3R &1 o @
Ig UBTg HIguadr UGRid ddi g

27.Explain the mechanism of SN1 reaction with an example.

27.5N1 YT a1 1 FifFd! T Iae0 Jfgd THATST|

28.Convert the following:
a) Phenol — Salicylic acid
b) Ethanol — Ethanal

c) Chlorobenzene — Phenol

28.199 &1 gRafdd Hifve:



a) fohTa - Aferffers s
b) T > TIATA
c) FIRISGIH - ford

SECTION D: Case-study (2 x 4 = 8 Marks)

29. An ideal solution of two liquids is a solution in which each
component obeys Raoult's law which states that the vapour pressure
of any component in the solution depends on the mole fraction of
that component in the solution and the vapour pressure of that
component in the pure state. However, there are many solutions
which do not obey Raoult's law. In other words, they show deviations
from ideal behaviour which may be positive or negative. However, in
either case, corresponding to a particular composition, they form a

constant boiling mixtures called azeotropes.

(i) Write and example for maximum boiling azeotrope.

(ii) Why pure Ethyl alcohol cannot be obtained from rectified spirit
even by fractional distillation"

(iii) When two liquids A & B are mixed the volume of the resulting

solution is found to be slightly greater than sum of the volumes of A



& B. Identify the type of deviation exhibited by the solution with

reason.

29. &1 &l ®1 U &Y fderg a8 faera gl ¢ foraw Uds U I3 &
T &1 ure Sl g, forad SR faaa # foodt +ff gee @1 amw g
e o 39 gcd & HId 3 3R Y AT H 37 Uch & arvd g1d TR
R BHar g g, 0A &2 [Aau € o I3 S F9 &1 urd- el s
81 IR Yeai A, 9 3Te agR Y fage gfd € S ¢S a1 BUTHS @l
g1 g | graites, fandd! +ff Rufa &, fopedt fagiy dvem & sy, 3 R
U arel YT §9Td § Fore FRR srafufa (@fraiea) wed B

(i) 3fIHaH PP dTal FRR srafufd (QFEIE) &1 U Iareru faRdu|
(ii) T U TepTeTd o) uRifard fRufe J 3 3maae gry off 3t et
U1 b aT St Feh T2

(i) ST9 &I 5af A 3R 8 & famaT Sirar g, a1 uRRomHt faaa= &1 3mad A sk B
& T P AN J ATST 31fere U oirell 8 | faead gR1 ue iR fage &
YR $I HRU Algd g

30.A galvanic cell, also known as a voltaic cell, converts chemical
energy into electrical energy through spontaneous redox reactions. It
works by separating the oxidation and reduction half-reactions into

different compartments, connected by an external circuit. This



separation allows the flow of electrons, generating an electrical

current.

30. TR ® Id, foR diees® Td i 81 IdT 5, Wa: ¥ Yeia sHfNfdarsii
& H1H QIS FHoll o fdggd Sl & uikafdd svar g1 ag siiadtao
3R ST 31ef-SHffoarsl B SrerT- e Heaff & fquiford exd H| Hal
g, Ol T 916} URUY GRT TS B1d & | I8 JYaHRUl Saaci-i & Jalg &l ¥yd
§TaT 3, Forad faggd o1 34 gidi g

A galvanic cell is constructed with the following reaction:

Mg | Mg?* (0.01 M) || Cu?* (1 M) | Cu

Given: E°(Mg2*/Mg) = -2.37 V, E°(Cu2*/Cu) = +0.34 V.
Calculate the cell potential at 25°C.

frafefad siftiforar & 1Y U fedfes I a1 T 6

Mg | Mg?* (0.01 M) || Cu?* (1 M) | Cu

f&a1 8: E°(Mg?*/Mg) =—2.37 V, E°(Cu?*/Cu) = +0.34 V.

25°C IR I fayd J1d Hifomu|

OR

Explain the construction and working of a lead storage battery with

reactions.



S TR det &1 T 3R B4 fafey sifvfepansii afed grsmsul

SECTION E: Long Answer (3 x 5 = 15 Marks)

31. Areaction is of second order with respect to a reactant. How
will the rate of reaction be affected if the concentration of this
reactant is

(i) doubled, (ii) reduced to half?

gg HTHaT Ue NGRS & e fgda v &1 g1 It 39 NSRS B
igd

(ii) (i) QNI B At ST, (ii) 3M1eft bR <) O, d SifHfehar ol Gk R
YT TS

OR

The rate constant of a first-order reaction is 6.93 x 103 s1,
Calculate:
a) Half-life of the reaction

b) Time required for 75% completion of reaction.

gfe fdt uyA A ot SfNfHaT &1 X FRRIP 6.93 x 103 571 8, A JTd HIIT:
a) 3BT BT 31x-31g



b) SHfHfhaT & 75% Yol g9 & T

32. Discuss the preparation ,properties and uses of potassium

dichromate (K,Cr,05).

32. TR SISHIT (K Cr,0,) B AR, 0T 3R ITART O gaf B |

OR

Discuss the preparation , properties and uses of potassium

permagnate (KMnO4).

OreRIgH AT (KMn04) Pt IR, TN 3R ITART R T B |

33. Write the mechanism of dehydration of ethanol to form ethene.

33.3chIgId, fthTd Ud 3UX: TITA & ol ol &t SffHfehar d= gHsmsu
T T S ar B

OR’
Explain the following named reactions:

a) . Williamson synthesis



b) Finkelstein reaction

c) Friedel-crafts alkylation and acylation

frafafed Arfia sitfearsii ot e Sifs:
a) faferamg d=awur

b) fhhaxdiq sifvfpar

¢) ISd-hIHe Y Yfehallh Ul 3R THZATHRUI



