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General Instructions :

1.

Candidate must write his/her Roll Number on the first page of the Question Paper.

2. Please check the Question Paper to verify that the total pages and total number of questions contained in
the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the
specified places will lead to disqualification of the candidate.

4. Write your Question Paper Code No. 60/ OSS /1, Set - A on the Answer-Book.

5. (@)  TheQuestionPaper is in English/Hindi medium only. However, if you wish, you can answer in any

one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.

(b)  Ifyouchoose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the question will be yours only.
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CHEMISTRY

LGIRERERIC)
(313)

Time : 3 Hours] [Maximum Marks : 80
qug : 3 gue] [qurie : 80
Note: (i) All questions are compulsory.

(iv)

Marks allotted are indicated against each question.

Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D), out of which one
is the most appropriate. Choose the correct answer among the four alternatives and write it in your
Answer-Book against the Number of the question. No extra time is allotted for attempting multiple
choice questions.

Use log tables, if necessary.

Tt wl % W AR

T U9 o THA 3Heh 37k g1 U |

T HEAT 1/ 10 ® wedeh w9 ° 9w faewew - (A), (B), (C) @2 (D) , S & ueh wast suger 8| 9 foshedt A
B TE IR G AAT AU IT-YFETRT H T TN ok A IR ol | Sgfarenedt v o fora stfeiver w78 dran
S|

Tf2 sravar B, A AR 2T w1 TE |

1. Some unusual properties of water, such as its solid form (ice) being lighter than
liquid form (water) is due to the presence of which type of intermolecular forces?[1]

(A) London forces (B) Dipole - dipole forces
(C) Dipole-induced dipole forces (D) Hydrogen bonding
U o D STET UL, AW 3HF S BU (Th) g B9 (A hr sr0en gooht g, fohd
TR % I HMUAH TeA o HNUT 21 8 7
(A) e e (B) fgya - fgya =
(C) faga-sf foga oe (D) TEgIem saed
2.  Aliquid will be wetting in nature if [1]

(A) adhesive forces are stronger than cohesive forces

(B) cohesive forces are stronger than adhesive forces

(C) both cohesive and adhesive forces are of equal magnitude

(D) it forms convex miniscus in a capillary tube
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(A) i aet it g | vegdifia e gaa g
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(C) =i 3k vediftra 21 57t wum 2|

(D) ag 9t i it U e fufeera smm gl

3.  Which of the following is not a Lewis Acid? [1]

(A) SnCl, (B) AICIL,
(C) BF, (D) BeCl,
FreaforRar & F S T o T@ 37
(A) SnCl, (B) AICIL,
(C) BF, (D) BeCl,

4. Below are given four species: [1]
) H,CO, I F
) H,0° IV) NH,
Out of these Bronstead-Lowry acids are
(A) Tand 11 (B) IandIII
(C) IIand III (D) IIand IV
o = wifie @ i §-
) H,CO, I F
) H,0° IV) NH,
T A A I3 §
(A) Tand 11 (B) IandIII
(C) IIand III (D) IIand IV

5. Identify the compound which forms carbon with conc. sulphuric acid. [1]
(A) Sugar (B) Oxalicacid
(C) Formic acid (D) Methyl alcohol
39 Hifites il Uga RIRU A Ag GeRIReh S 6 A1l HiE S 2|
(A) BT (B) citeriferen smc
(C) e ofers (D) afrer Ferreie
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6. Identify the cation which is coloured.
(A) Ti* (B) Zn*'
(C) Cr** (D) Sc*
IH YA S UgE RIfST0 S @A 2
(A) Ti* (B) Zn*
(C) Cr* (D) Sc**
7. The group which shows +I effect is
(A) (CH,),C- (B) (CH),N'
(C) -OH (D) -NO,
+] guTE A ST 9g 2
(A) (CH,),C- (B) (CH,),N’
(C) —-OH (D) —NO,

8. Ethene on oxidation with cold dilute alkaline solution of KMnO, gives
(A) CH, - CH, (B) (IjH3
O CH,OH
©) (IjH3 (D) (IjHZOH
CHO CH,OH
v, 32 7 em KMnO, fererem & aer smrereficpal gieee 3t 2
(A) CH, - CH, (B) CH,
\O/ ICHZOH
©) (IjH3 (D) (IjHZOH
CHO CH,OH
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10.

11.

12.

13.

Which of the following is a biopolymer? [1]
(A) Nylon-6, 6

(B) Polyethylene glycol phthalate

(C) Poly glycolic acid

(D) Poly vinyl chloride

FrafoRea # & @m o agers 77

(A) g —6, 6 (B) uifer 3UTSeiA TeTSehict St

(C) difer errgehiferen Tftre (D) difer fertet Fearrse

Which of the following is a natural polymer? [1]
(A) Poly isoprene (B) Buna-S

(C) Neoprene (D) Butyl rubber

Freferfam § & 1 ST Tge 27

(A) uifr sgea (B) =S

(C) i (D) = =

Define molar volume of a substance. What is the molar volume of an ideal gas at
S.T.P.? What values of standard temperature and pressure are taken in this case?[2]

WeR geaa <ht uftaren foRau) feredt srreet | @61 umek g @i g« (S.T.P.) W e &=
27 3T foT0 U a9 9 I/ &% w1 o S 22

Define the following terms : (2]
a) Macromolecular colloids

b) Associated colloids

frafaRaa uet = ufenfva Hifste:

a) TR HIASS

b) wafea wiwiE

Give the relation between enthalpy change and internal energy change of a system.
Under what condition enthalpy change is nearly same as the internal energy change?
Explain. 12]
forelt Frepmar o fotu vt uftards 3R eriafies w1t uftada ® wem ey it o sremen |
TSedt UlErdH, SATaieh Ftl TRed o TITHIT SIeR 2id ¢ ? SIEAT Shifetg|
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14.

15.

16.

17.

18.

How is silicon tetrachloride formed? What happens when it reacts with water?
Write chemical equations involved. [2]

faferer 2erereitige o forem 1 foren <t 2 2 o 3ren @ W org et & e siftrfshen e 2
Targ e aifieon fealau)

Write the [.LU.P.A.C. name of [F e(CN)6]‘F. Write its hybridisation and magnetic
character. [At.No. : Fe = 26]. [2]

[Fe(CN),]" = stz diu el am forfau) saem weeo oit greehia o feifan) [Fe &
TRHTU] SHATR = 26]

Account for the following : (2]
a) HOCIO, is the strongest acid among the oxoacids of chlorine.

b) HF is liquid at room temperature whereas HCI, HBr and HI are gases.
FrafeRaa & wwro dit:

a) e % st sl § HOCIO, et o 31

b) et W HF ga u # g g wiafes HC1, HBr 3 HI 1% 2t 2

Write reactions of phenol with bromine [2]
a) 1in aqueous solution and

b) in less polar solvent such as carbon disulphide

AT St S

a) el fererem aen

b) = g foemaes SR FreAeETewEe | stttk fafen)

Explain the process of saponification. Write chemical equation involved. [2]

TGN TehH chi SATEAT <hITT | Felg TR THiehT feTRau|
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19. Vitamin C contains 40.92% carbon, 4.58% hydrogen and 54.50% oxygen. Find its
empirical formula. [At. mass: H=1.0u, C=12.0u, O=16.0u] [2]
fRrerfirm C 3 40.92% w1, 4.58% gresier 3R 54.50% sAfarfier 3| 36 Jergard =1 7
Fifs) [mEmpgemm : H=1.0u, C=12.0u, O = 16.0 u]

20. a)
b)

21. a)

22. a)

b)

Differentiate between continuous spectrum and line spectrum.

With the help of boundary surface diagram, describe the shape of 2s orbital.
Give two differences between 2s and 1s orbital.

[4]
TS WekeH S Tad Wekeh | 3= W Fifu|
i Teg TR <t Tl ¥ 25 THeTeh Shi 3Teh{d 1 JU hifeTu| 2s etk 3R 1s Herh
F o 9t 3R S|

Explain, what are non-ideal solutions.

2g of benzoic acid (molar mass = 122 g mol™') when dissolved in 25g of
benzene shows a depression in freezing point equal to 1.62 K. what is the
percentage of association of the acid if it forms dimer in the solution.
[K, for benzene = 4.9 K kg mol ']

[4]
AT fereTea o/ §, sawen i)
2g AT A (WieR gomH = 122g mol ') 25g Aim & Hiem W femiw # sree
1.62 K gaiiar 21 =t =g farema fgaa (dimer) smen 2, vt ot @iue feham wferera gmme
[@r=fi= % forg K = 4.9 K kg mol™']

Define enthalpy of formation. Can its value be taken as zero? Justify your
answer.

Calculate A H° for the reaction
CH,,*+50,,~ 3CO,, t4H0
Given : A;H°(H,0,/) =-285.5 kJ mol
AH°(CO,,g) = -393 k] mol™
AH°(CH,,g) =—-104 kJ mol™
[4]
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b)

23. a)

b)

Hued Toedt uitefya i) @ o o v foren S weRat 37 3o SW S gy
Hifu)
31'&!'%751:

C,H, +50, — 3CO, +4H,0 6 & fow A He uftsfera Hifsu)

3778(g) 2(g) 2(g) 270

femn g : AH°(H,0,/) =-285.5 kJ mol™
AH°(CO,,g) =-393 kJ mol™
AH°(CH,,g) =—-104 kJ mol

Express instantaneous rate of the following reaction in terms of disappearance
of hydrogen

N2(g) * 3H2(g) —2 NHS(g)

For a reaction

X+Y — Z, the rate law is given by

rate =k [X]” [Y]?

What is the order of reaction with respect to X and overall order of reaction?

A first order reaction is found to have a rate constant, k = 5.5x107'* s'. Find
the half-life of the reaction.

[4]
FrafoRaa siftfsran i gregiom & facioa & wy | arehifels X =eh il :
Ny T 3H,, > 2NH,
A X+ Y > Zwfemmfmm 2
=k [X]*[Y]P
X % ufa 3R gy sifwfsran 6 wife s g e

forelt wom wife & srfwferan @1 @ @i, k = 5.5%10°" 5! 1 3@ arfwfsean h
A -3 T it
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24.

25.

When water is added to compound 'A' of calcium, solution of compound 'B' is
formed. When CO, is passed into this solution, it turns milky due to the formation
of compound 'C'. Identify the compounds 'A', 'B' and 'C'. Write the chemical
reactions involved. Give biological role of Ca?*. (4]
oo foret Ficyrem & it 'A' | urlt firemen st @ @ Aiftes 'B' @ faermm a7t 1 99 3|
et # CO, Tra wanfga it St @ @ o1 iffres 'C' % o9 < R gieran gt <t g Aifies
A, B! 3R 'C' St e i) T Tt s ke Calt B Sfrw i
ferfem)

a) Write LU.P.A.C. name of the following compound :
OH Cl

| |
CH,-CH-CH,-CH-COOH
b) Name the reaction which is represented by the following sequential reactions

and write the structures of A, B and C.
OH

NaOH A CHCl, s B H;0" s C
4 Reflux  ~ 4

Write the structure and name of the final product if carbon tetrachloride is
used in place of chloroform in the above reaction.

[4]
a) FafaRea difte &1 LU.P.A.C. am faRau;

OH Cl
| |
CH,~CH-CH ~CH-COOH

b) Fefeiea s stufranet w Fefua w6 arelt siftfsran @ am e, aur AB
3R C it "o fafan)

OH

NaOH CHCl; H,0"
@ A B

IUGTH HTUTHAT § FARIGH o T W HTEH THANES T i W T A< 3earg
& T 3R AW fefan|
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26. a)

b)

b)

27. a)

b)

Give simple chemical test to distinguish between the following pairs of
compounds :

i)  Propanal and propanone

i) Methanamine and N-Methyl methanamine
How will you carry out the following conversions :
1)  Benzene to aniline

1)  Ethyl chloride to propanoic acid
[4]

Freaferfiam =i i % i F3im = fom e T e S

) WO 3R TOAE
i) AEATA 3R N- Bfere veanda
g Fr=fefaa wuraror Fa =0

) i o e o
i) Ul FARTSE W WMuAgE I 1)

Although geometries of NH, and H,O molecules are distorted tetrahedral,
bond angle in H O is less than that of NH.,. Explain why.

Why is concept of resonance needed? What is a resonance hybrid? How
does it differ from canonical structures drawn for a molecule? Explain with
the help of an example. Draw canonical structures of dinitrogen oxide (N,0O).

[6]
Fafu NH, &t H O smuyei it sanfufa fagra sigewereh 2, T oft H O @ armare st
NH, 210] &t STen W | SR it a=i|

TG T FAURUN Tl SETTRAT A g5 ? TG Heha a1 a1 g2 g ohdl ThR
Rt 310y At ST wRAIeT W fim Bt 37 Uk Serun i weman | e Pt
TTEIgEIeA Jtese (N,O) F SAIg FaTe sTRRaa Shifwe|
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28. a)

b)

b)

29. a)

b)

A steady current of 2 amperes was passed through two electrolytic cells 'A'
and 'B' connected in series containing electrolytes FeSO, and ZnSO, until
2.8g of Fe deposited at the cathode of cell 'A". Find out the time of flow of
current in the cell. Also calculate the mass of Zn deposited at the cathode of
cell 'B' in the same time:

[Molar mass: Fe= 56.0g mol™!, Zn = 65.3g mol™!, 1F = 96500 C mol ]

Predict the products of electrolysis of aqueous CuSO, solution using
Pt- electrodes. Justify your answer.

[6]

FeSO, 3t ZnSO, ferga saeea & R Sivft 5w # wefifora 1 forgga sroeet &t 'A' 3R
'B' # 2 undieR it Tl forga W q@ e yafga it 18 " ek Fe @ 2.8g 9 'A' &
Fons W Fafua gul 7 FHifsre for 8@ 4 forgga am fofem e aek wantea i g ? s @
T U 9 'B' % e W fafua Zn Fit wen ot uftemfera Sk

[MeR g=m™ : Fe = 56.0g mol ™!, Zn = 65.3g mol™!, 1F = 96500 C mol ']

Pt- geiergIS TEm @tk stei CuSO, & T srvees & o 3cmEi i Trfh it
o I R g i)

Explain the method of preparation of potassium dichromate from mineral
chromite. Write chemical equations involved.

Explain the application of complexes in the extraction of metals. Write chemical
equations involved.

[6]

WS shiFEe @ neliEm Sgshive f faem fafer 6 saren fifvo) e g et
et S|

argatt & Frewdor § dget & sEyEm i e Rl qen dag TEEE T
feftm)
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30. a)

b)

b)

if)

What products will be obtained when 2-chlorobutane is reacted with
alcoholic solution of KOH? Which will be the major product and why?
Write chemical equation involved.

Which of these two alkenes will yield propanal and methanal on
ozonolysis? Give chemical equation in support of your answer.

Account for the following :

i)

if)

p-dichlorobenzene has higher melting point than that of ortho or meta
isomer.

Alcohols have higher boiling points than that of alkanes and haloalkanes
of comparable molecular mass.

[6]

2- FARIeA B KOH & Ueehtgictt faerem & wmer 3tfireha i W oI 3catg I
T & ? HIA-|1 G&I IATE T 3R FAi ?

i) 33U Y BH-F1 UehiF 3 U & TFelkaed Mo 3R NATSA M ? 30
I & THA U T HRT i)

FrafeRaa & wro difce .

i)  3nell T Ue AHTETE! Al gET B HI-STgaARl SiiA < TeHTeh SR gt 2|

if)

TN STUIHR A TeehHi 3R eTUeehl Sl goil H Uehigicll o FaUHish ST
T 2

VOO
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