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CHEMISTRY

Time allowed : 2 hr, 45 Min. Maximum Marks : 56

General Instructions :

el & fog am Adw:
1. Candidate must write first his/her Roll No. on the question paper compulsorily
wRIereff adue 3w yeE—us W AHie Afardd: ford |
2. All the question are compulsory.
Tt ge R A B
3. Write the answer to all question in the given answer-book only.
it geal &1 STR-gRAHT H & ford |
4, For questions having more than one part, the answers to those parts are to be written together in
continuity.
O uel # IaR® WS & SS9 91l & SR Ud A1 & fordd |
5. If there is any error/ difference/ contradiction in Hindi & English versions of the questions paper, the

questions of Hindi version should be treated valid.

709 & 2= 9 oo wurRel # fHll UBR @ Ffe /R fRem e B W R 9 & ueE & &

HE AM |

6. Write down the serial number of the question before attempting it.
geq BT SR fores | qd U &1 HHiw vy ford |

7. There are internal choices in Questions Nos. 16 to 20.

U39 hYid 16 ¥ 20 H =R® fdded 2 |

SECTION-A

1. Multiple Choice Questions
T ye
fifesd wei 3§ Ry T |8 ey &1 =vF HR Sar gRae 9 fefag

Write the answer of the following questions in answer book by selecting the correct option :

0) Efficiency of packing in simple cubic lattice is - [1]
WA TG ATAD § AT &Hdl g
(A) 52.4 % (B) 62.4% (C) 68% (D) 74%

Ans.  (A)
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(i) The compound having highest value of Van'’t Hoff factor (i) for complete dissociation of solute in aqueous
solution is - [1]
et faees 3 faorg & ot fadem & foy are 8% aRa (i) & fdwad w49 aren Aifes 23—
(A) KCI (B) NaCl (C) K2SO4 (D) MgSOa4
Ans.  (C) KaSOs4 —= 2K* + SO4?-
Von't half factor «no. of particals produce by solute
I is maximum for K2SO4 (i = 3)

(iii) The plot between In [R] and t for first order reaction is - [1]

goH BIfe & A & fog In[R] Td t & He1 3o B |

In [R] In [R]
(A) (B)
t —> t —>
In [R] In [R]
©) (D)
t —> t —>

Ans. For Ist order reaction kt = In [%}
kt =In[Ro] = In [R]
In[R] =In [Ro] -
y=C —mx
This (A) is correct option.

(iv) The pair of metals that can be purified by Van-Arkel method is - [1]
(A) Na,Al (B) Ga,zZn (C) Ni,Si (D) Zr,Ti
I e fafdy g1 Nfda & 51 Wb arel gt & g B
(A) Na,Al (B) Ga,zZn (C) Ni,Si (D) Zr,Ti

Ans. (D)

(v) The metal showing maximum number of oxidation states is [1]
(A)V (B) Mn (C) Fe (D) Ni
Haife e # ifarfieRor raveny e arell o1g ®
(A)V (B) Mn (C) Fe (D) Ni

Ans.  (B) Due to presence of maximum no. of unpaired-d-electron.
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(vi) The co-ordination compound having tetrahedral geometry is [1]
AGIHADTI ST el ISUHEHASH AEF B |
(A) [Ni(CN)4* (B) [Ni(CO)4] (C) [Fe(CO)s] (D) [Cr(CO)e]

Ans. (B)

(vii) The compound having highest carbon halogen (C-X) bond length is [1]
(A) CHs-F (B) CHs-ClI (C) CHs-Br (D) CHs-
|AIAH HEA Tl (C-X) ATeY dd1g arer Afid 2 |
(A) CHs-F (B) CHs-ClI (C) CHs-Br (D) CHs-l

Ans. (D) Due to larger size of iodine atom.

(viii)  The correct ascending order of boiling points of, CHzOCHs CH3CH20OH and CH3CH2CHz is:  [1]
CH3OCH3s CH3CH20H Td CHsCH2CHs & aa ] &1 W&l dedl & 2 |

(A) CH3CH20H < CH3OCH3s < CH3CH2CHs
(B) CH3sCH20H < CH3CH2CHs < CH3sOCHs
(C) CH3CH2CH3z < CH3OCH3s < CH3CH20OH
(D) CH3CH20H < CH3CH2CHs < CH3OCHs
Ans. (C) CHs3— CHz— CH3 < CH3z— O — CH3 < CH3— CH2- OH

(ix) The amine having lowest pk° value is [1]
IATH pk° AF aTell THA B |
(A) CHsNH2 (B) (CH3)2NH (C) (CHa3)3N (D) CeHsNH2

Ans. (B)

2. Fill in the blanks :
Raa ol o gfd S

0] The chemical formula of ionic solid showing Frenkel and schottky both types of point defect is
sOnancey (1]
BHd dU1 WIeH M UBR & fdg QI S dlel MG S B RIS 2l

Ans.  AgBr

(i) The name of metal present in Haemoglobin complex is . [1]
TARATN @ W SURed a1g &1 A 2 |

Ans. Fe

(i) The value of optical rotation of racemic mixture is . [1]
Mafiw fsror & gavr goi= o1 4= B B |

Ans.  zero

(iv) is less volatile among o-nitrophenol and p-nitrophenol. [1]
O-ATESTHHTA AT p-ASSTHHd | | ®H qrerefie 81T 8

Ans.  p-nitrophenol
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3. Very short answer type questions :
JAfTTTRIHAD T

0] Explain the reason for exhibiting negative deviation from Raoult’'s law by the solution of chloroform and
acetone. [1]

FARIBIH T VHICH & fJele gRT WSee & 99 9 HOMHG faded UaRid &R BT HIRY AH3sT |
Ans. (i) Solution of chloroform and acetone exhibiting negative deviation from Raoult's law due to formation of

Hydrogen bond between them. Force of attraction AY A BY B AZS

(i) Write the unit of rate constant for zero order reaction. [1]

TSI B Affea & fag a1 Reris @1 ga18 fafay |
Ans.  (ii) For zero order reaction

A — Product

Rate = K [Concentration]°

mol
Litsec
= MoleLit-1sec™?

K = Rate of reaction =

(iii) Write the name of metal elements present in brass. [1]
Yiae W SuRed g1g dwdl & A/ felRag |

Ans.  (iii) Element present in brass Cu + Zn

(iv) Define co-ordination Polyhedron. [1]
AT IgHAD DI YRATNT BITY

Ans.  (iv) The spatial arrangement of the ligand atoms which are directly bonded to the central atom/ion called
coordination polyhedron.

(v) Write IUPAC name of K3[AlI(C204)3] [1]
K3[Al(C204)3] ®T IUPAC A feilRay
Ans.  (v) Potassium trioxalatoaluminate(lIl)

(vi) Write the type of isomerism exhibited by [Co(NHz)s][Cr(CN)es] and [Cr(NHs)s] [CO(CN)s].  [1]
[Co(NH3)6][Cr(CN)e] @21 [Cr(NHs)s] [CO(CN)e] §RT WafRid FHIGIad &1 YHR forfRay |
Ans.  (vi) Coordination isomerism

(vii) Write the type of hybridization of orbitals for nitrogen present in amine. [1]
A ¥ SURYA TIEgIoM & foly $&di & Faxol & UaHR falkay |
Ans.  (vii) sp®

(viii) Draw the synergic bonding present in carbonyl complex. [1]

PEIT Fhe § SR Fefbareied JEgT &1 =i sife |

Ans.

Synergic bonding
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SECTION-B

Short answer type questions :

ST RTHD YR

4, Explain n-type semi-conductor [1.5]
N-UHR & Sefardd $H1 FHSIST |

Ans. When silicon is doped with some group-15 element, the some of the positions in the lattice are substituted
by atoms of groups-15 elements have five valence electrons. After forming the four covalent bonds with
silicon (or any other group-14 element such as germanium). One excess electron is left on them.

Since this electron is not involved in bonding it becomes delocalized and contribute to electrical
conduction. Silicon doped with group 15 element behaves as a n-type semiconductor.

Q—->0—
Q>0

n-type semiconductor

5. Compare paramagnetism and diamagnetism. [1.5]
FJgadcd Tl UfTgdded BI ol DIy |

Ans. Paramagnetic: When substances which are attracted by the external magnetic field are called
paramagnetic substances and the phenomenon is called as paramagnetic. Atoms ion or molecules
containing unpaired electron show this property, eg. Oz Cu?*, Fe3* etc. these substances lost their
magnetism in the absence of magnetic field.

Diamagnetic materials: Those materials which are repelled by magnetic field are called diamagnetic
materials e.g. Cu*, TiOz, NaCl and CsHe. They do not have unpaired electrons.

6. Calculate the molarity of 250 mL solution by dissolving 59 NaOH in water. [1.5]
59 NaOH &I Tl § Ele®? g91¢ ¢ 250 mL fIeas & AieRar @ o1 HIfoTg |

Ans.  Molarity (M) of solution = L><1OOO

ml
No. of moles of solute (n) = givenmass _ E:l
Molamass 40

Volume of solution (Vm) = 250 ml

_ix 1000
40 250
=05M
7. 1.25 g protein is present in 300 mL aqueous solution of a protein. The osmotic pressure of such a solution
at 300 K is found to be 2.50 x 10 bar. Calculate the molar mass of protein (R = 0.083 L bar mol! K1)

[1.5]
TH WIEF & 300 mL STeiid faeras § 1.25 g WIEE SuRed 2 | 300 K TR 39 faeis &7 IRIRRVT €16 2.50 x

103 bar UM 41 | WIS & Aok GFAM &1 0T BTG | (R = 0.083 L bar molt K1)
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Ans. w=CRT n = Osmotic pressure
C = Concentration (molarity)
R = Solution constant
T = Temperature
i givenmass I 1000

xRxT
MM Ve
2.50x107° 1 25 1000 x 0.0821 x 300
MM 300

~ 1.25x10% x0.083x 300
300x2.50x1073
MM = 41500 gm/mol

8. What do you understand by lanthanoid contraction ? [1.5]
SIS JMMGHAT | 3T R FHSI & 7
Ans. Lanthanoid contraction — due to the poor shielding of one 4f electron by another is less than one d

electron by another with the increase in nuclear charge along the series of lanthanides size of Ln
decreases from La — Lu. Which is called lanthanide contraction.

9. Calculate the ‘spin only’ magnetic moment for M(qu) (Z = 25). [1.5]

M) (Z = 25) & forg waraor =11 gaadtar omepel @ wTomT A1 |
Ans.  Mags?* z =25 — |Ar| 3d>4s?
M2* — |Ar| 3d5
n =5 (unpaired e-)
u=4n(n+2) B.M
u=+5(5+2)

u=358M

10. Explain Tollen’s test used for distinguishing propanal and propanone. [1.5]
YA e UrEE # faNg #39 & foy uygad Sfeld we S wessy |

Ans. Distinguishing between propanal and propanone Tallen's let - CHz—CH2—CHO (propanal) give positive
test with T.R. and form silver mirror.

CHs—CH2—CHO+2[Ag(NHs)2] + 30H™— CH3~CH,~COO-+ 2Agl + 2H,0 + 4NHs

Silver
o mirror
CH3—C-CHs + T.R. —No reaction
11. Write chemical formula of [A],[B] and [C] in above reaction sequence. [1.5]
~NH, -H,0

SWIF fHfEAT 3TgFH 7 [A][B] 9211 [C] & RS A forfay |

CH, —CN 2H,0/H* Al NH, Bl A [c]
-NH, -H,0
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ANS.  CHsCN M»CHs—COOH

—NH; f
) lNHs
CH3COO-NHa4*
(B)
—-H20 [ A
CH3CONH:2
(©)
12. Explain the isocyanide test for primary amines. [1.5]

JrIfie VHAT B 1T TsArATsS URIeT Bl FHEST |
Ans. R-NHz + CHCIlz + 3KOH — RNC + 3KCI + 3H,0

13. Draw pyramidal shape of trimethylamine. [1.5]

SARIAHN & fRFER amapfa &1 fafya HifTg |

unshared

/clcclmn
pair

~—CH,—{
Ans. “CH

CH,

14. Explain denaturation of protein. [1.5]
UEH & fapfdRor &1 FHsisy |

Ans. When protein in native form is subjected to a physical change like temperature or pH, the H-bonds are
disturbed. As a result globules get unfold and helices get uncoiled therefore proteins loses its activity.
During denaturation 2° and 3° structures get destroyed but 1° structure remain the same.
Ex: Coagulation of egg while on boiling and curdling of milk caused by bacteria present in milk.
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Ans.

SECTION-C
Long answer type guestions :
A STRTHD U

16. Describe Hall-Heroult process for extraction of aluminium and draw the electrolytic cell used in the
process. [3]

TGAfRm & ey & forg gid—eRice U&H 1 o PIFTY 1 UHH H Ugad defaeudceH! A & =t
HITT |

Ans. Electrolytic reduction (Hall-Heroult process) :
The purified Al2Oz is mixed with NasAlFs (cryolite) or CaF: (fluorspar) which lowers the melting point of
the mixture and brings conductivity. The fused matrix is electrolysed. Steel cathode and graphite anode
are used. The graphite anode is useful here for reduction to the metal. The overall reaction may be taken
as: 2A1,03 + 3C —— 4Al + 3CO2
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The electolysis of the molten mass is carried out in an electrolytic cell using carbon electrodes. The
oxygen liberated at anode reacts with the carbon of anode producing CO and CO.. This way for each kg
of aluminium produced, about 0.5 kg of carbon anode is burnt away. The electrolytic reactions are :

Cathode : ARt (melt) + 3e- —— Al(l)
Anode : C(s) + O (melt) —— CO(g) + 2e-
C(s) + 20% (melt) — CO2 (g) + 4e-
Electric Frozen crust of
insulation alumina and Control
electrolyte \ lamp

Copper
clamp

Carbon
angde

=
N

(ALO, + Na,AlF,)

N \ Molten
Carbon lining aluminium
(cathode)
OR/3trda1

Describe the zone refining process for purification of metals and draw its diagram.
gTgell & WEF b ol Hed URSHRY UBH H1 qUF DINIY TAT 3AD] o 184 |

Ans.  Zone refining method (Fractional crystallisation method) :

Impure
required in very high purity, for germanium rod
specific application. For example ¥ z_
pure Si and Ge are used in
semiconductors and hence are
purified by this method. Zone refining . _—>
method is based on the principle that Molten zone / Direction of travel
an impure molten metal on gradual (e AT (TP Z;gﬁg;:&gﬁen e

cooling will deposit crystals of the
pure metal, while the impurities will
be left in the remaining part of the
molten metal.

Germanium metal, which is used in semiconductor devices, is refined (purified) by the zone refining
method. The impure germanium metal to be refined is taken in the form of a rod. A circular heater H is
fitted around this rod and this heater is slowly moved along the length of the rod. When the heater is at
the extreme left end of the impure germanium rod, it melts a narrow zone (narrow region) of the
germanium rod at that place. Now, when the heater moves on a little to the right side, then the molten
metal at the previous position cools down and crystallizes to give pure metal at region X of the rod. The
impurities, which were initially present in region X of germanium rod, now pass on to the region Y in the
adjacent molten zone. Now, as the heater is shifted more and more to the right side on the germanium
rod, the impurities also keep on shifting to the right side in to the newer and newer molten zones.
Ultimately, the impurities reach the extreme right end Z of the germanium rod. This end Z of the
germanium rod containing all the impurities is then discarded. The remaining rod is now of highly pure
germanium metal. In addition to germanium, silicon and gallium used as semiconductors are also refined
by the zone refining method.

Fig. Zone refining of germanium metal
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17. Compound [A] is obtained on reacting aniline with (NaNO2 + HCI) at 273-278 K. Compound [B] is obtained
on mixing cuprous chloride in [A]. Write names of [A] & [B] and equations of chemical reactions involved.

3]
el B 273-278 KR (NaNO2 + HCl) & w1 3ifigsa vam W= Affias [A] 99T 2 | [A] H Jud FaRISS

B e o= e [B] 991 2 | [A] 9 [B] & A9 vd fAfka vrafe siifeanet & aHiexor falay |

NS NH2 Nz*ClI-
NaNO: + HCI
273 -278K
| (A)
(sandmeyereaction) Hcl | cusClo
Cl
(B)

OR/3fed1

Compound [A] is obtained on mixing benzene diazonium chloride with Kl solution compound [B] is
obtained on reacting sodium with [A] in presence of dry ethane. Write names of [A] & [B] and equation of
chemical reaction involved. [3]

I SIS FARTgS B Kl faerm & w1 fAam ) 311 [A] §97a1 B | [A] B P $2R @ IuRefd
# AfeTw & @ AfAfear dxaq w Affie [B] §9ar 81 [A] 9 [B] @ W den fAfdd e srfufeganei
@ e foafey |

CsHsN2*Cl- + Kl

Ans. l

CsHsl + N2 + KCI

(A)
dry
CeHs—I + 2Na + CsHs—I —h—> CsHs—CeHs + 2Nal
ether Biphenyl (B)
18. Give reason [3]

(i) Carbon — Oxygen (C-0) bond length present in phenol is less than methanol.
(if) C-O-C bond angle present in ether is more than tetrahedral angle.
(i) Boiling point of isomeric alcohols is lowered on increase in branching.

BRI AT

(i) BT # SuRIT BTE— 3iTRIS (C-0) 38 oaTs A= A B 2rell 8 |
(i) SeR # SuRerd C-O-C MaY BT AThADIT IV F 37fH BT 2 |

(iii) TATTI VedTETddl § U B g R FIUAIH HH & ol B |
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O-H

Ans. () (C—O0)

Phenol
In phenol (C—O) bond length is less than methanol due to resonance. In phenol C—O bond length is
partially double bonded.
@)

(i) In ether /fl_;\ more than 109°28' due to repulsion of alkyl group.
C C

C

(iii) C-C-C-C-OH C-(I:—C—OH C—(I3—OH due to decrease in surface area.
C C

OR/3fed1

Give reason [3]
(i) Boiling point of ethanol is more than methoxymethane.

(ii) Ethanol is easily dissolved in water.

(iii) Phenol is strong acid as compared to alcohol.

BRI QY
(i) QAT B FaUiD AATRIAIT & 4fde B1ar 2 |
(ii) T I W oA H faerd 81 e ® |
(iii) B, Vedlaiel &1 ol ¥ Udel 3 Bl & |
Ans. (i) Due to intermolecular—H-bonding boiling point of ethanol is more than methoxymethane.

o— o+
CoHs-O---H——0

H C2Hs
(ii) Ethanol form intermolecular—H-bond with water.
o— o+

CoHs-O---H——0

H H

(i) Phenol is more acidic then alcohol because phenoxide ion is resonance stabilized. Where as
alkaoxide ion is not stabilized.
R—OH =——= R—O~ + H*

OH O-
O~
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SECTION-D
Easy type questions :
IBERIRCRCEE|
19. (i) Define order of reaction [1+1+2=4]

(ii) Explain the effect of concentration of reaction on rate constant.

(iii) The rate constant of a first order reaction at 500K and 600 K are 0.03 s'* and 0.06 s respectively,
then calculate the activation energy.

[R =8.314 JK* mol?, log2 = 0.3010]

(i) 3 @ dIfe &1 aRwIa HIY |

(i) a7 RN R IfAfean o Aigar & g9E B THEY |

(iii) T M Bife @ IAfear & oy 500K @21 600 K 9= 71 ReRid & 0.03 s @1 0.06 s1&I, @

QMBI ISTT B IO BIFTY |
[R =8.314 JK* mol?, log2 = 0.3010]
Ans. (i) The sum of powers of the concentration of the reactants in the rate law expression is called the

order of that chemical reaction.
(i) There is no effect of concentration of reaction on rate constant. Rate constant depend on

temperature and catalyst.

(ii)) j0gk2 — __Ea [i_i}

k, 2303R|T, T,
l0g2:08 _ Ea 1 1
0.03 2.303x8.314| 500 600
log2 = Ea 1 1
2.303x8.314| 500 600
0.3010 = Ea =&
2.303x8.314| 500 600
Ea =17283.42J
OR/3terda1
(i) Define molecularity of reaction. [L+1+2=4]

(ii) Explain the effect of presence of catalyst on rate of reaction.

(ii) The initial concentration of reactant in a first order reaction was 10 x 102 molL-'and at 300K that

was reduced to 0.5 x 102 molL"* after 30 minutes. Calculation the rate constant of the reaction at 300

K[log2 = 0.3010]

(i) Afafear & smazadar & gR¥IT B |

(i) STAfFI & I W IARG B SURAFT & Y9G BT FHST |

(iii) 300K TR UH Y Pife & AfAfGa # qfdRS o RIS Figar 10 x 102 molL-1efl, S 30 fiFe

TeaTq "R 0.5 x 102 molL! I8 7T | 300K WR AfAfEA & 47 ReRrid @) M1 HIRTY [log2 = 0.3010]
Ans. (i) The number of reacting species (atoms, ions or molecules) taking part in an elementary reaction,

which must collide simultaneously in order to bring about a chemical reaction is called molecularity of a

reaction.
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(i) Effect of Catalyst :

Presence of positive catalyst lower down the activation energy hence increases the rate of reaction.
Presence of negative catalyst increases activation energy hence decreases the rate of reaction.

(iii) For Ist order reaction

RBSE XIl Examination - 2022 | 11-04-2022

kt = 2.303 log [%} t =time = 30 min
k= 2'i03|o{%} Ro = initial concentration

R = concentration at time t
_ 2.303 1x1072
k lo
30 0.5x10°2

k= 2403 x0.3010
30

k =0.0231 min

20. (i) Write IUPAC name of dicarboxylic acid used in formation of Nylon-6,6 [1+2+1=4]
(ii) Expalin reason
(A) Acetic acid is weak acid as compared to formic acid
(B) Boiling point of carboxylic acids is more than aldehydes having comparable molecular
masses.
(iif) Draw the orbital diagram of carbonyl group.

(i) TSA-6,6 & FHIT H Ugad SishEiiaaierd 3 & IUPAC M forfem |
(i) PIRUT FHATSY
(A) THRfeH ard, BIffid 3k &I ol § gaol 37 BIdl © |
(B) PEifdfcld 3Tl B FaUId T AMVadh SAMI dTel Yfesslssl 4 3Afdd BT & |
(iii) w1Eie g & Fefi e & fafya #ikg |
Ans. (i) Adipic acid - COOH—CHz—CHz—~CH2—~CH2~COOH
IUPAC name — Hexanedioic acid

I (I?
(i) @) H-C—OH > CH3:—C-OH

H-C-OH === H-C-O~ + H*

i I
CH-C-OH =—=CH3-C-O- + H*
+| effect of CHs group Jstability of anion.

(b) Boiling point of carboxylic acid is greater than aldehydes due to presence of intermolecular—H-—
bonding.
. ()
N .-- Il
R-C-Q-H--- H-C-H (not form H-bond)

~
~
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o
(3
o ¢
S
K
o I
T2
(&3

(iii) yC.:) o 120° C 0]
*120 /
OR/3ar
(i) Write the name of ester used as food preservative. [1+2+1=4]

(i) Explain the following terms :
(A) Resenmund reduction
(B) Cannizzaro reaction
(iii) Draw the tetrahedral intermediate formed by nucleophilic attack on carbonyl carbon in nucleophilic
addition reaction.
(i) @T" aRRE® & HU H YYad X B 9M ARy |
(ii) fFre=ifaRaa usi &1 F9=mey |
(A) IS T
(B) HfAwIRY arffegan
(iii) BTN AT [fATBAT 3 BT BIE TR AWBREN ST F 99 AGEheadid Fegac I =

B |
Ans. (i) Sodium benzoate (CeHsCOONa)

(ii)

(a) Rosenmund's reduction :

Here acid chlorides are reduced to aldehyde with Hz in boiling xylene using palladium as a catalyst
supported on barium sulphate.

O O
“ _ Pd8aso, . R- C// + HCl
R - C - CI + H2 Boiling Xylene \H

Note : (i) Pd Catalyst is poisoned by BaSO4 to check further reduction of aldehyde to alcohol.
(i) Formaldehyde cannot be obtained by this method because HCOCI is unstable at common
temperature.

(b) Cannizzaro reaction : Aldehydes which do not have an a-hydrogen atom, undergo self oxidation and
reduction (disproportionation) reaction on treatment with a concentrated alkali.

H 0O
H I =
=0 + Conc. KOH——» H-G-OH +H -~
Ex. " | “SNoK
H
Formaldehyde Methanol Potassium
formate
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Nu
(i \
5§ . Nu
b""" \,O fast _
€ =~ aw'y
Planar step 2 b OH

Addition product
slow ||step 1

[F]

Tetrahedral intermediate
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