CHEMISTRY
PAPER 1
(THEORY)

e ——— I

Maximum Marks: 70
Time Allotted: Three Hours
Reading Time: Additional Fifteen Minutes

Instructions to Candidates

1.

ol o o

e

14.

15.
16.

You are allowed an additional fifteen minutes for only reading the question
paper.

You must NOT start writing during the reading time.

This question paper has 11 printed pages and one blank page.

It is divided into four sections and has twenty one questions in all.

Answer all questions.

Section A has fourteen subparts, Each question carnes | mark.

While attempting Multiple Choice Questions in Section A, you are required
to write only ONE option as the answer.

Section B has ten questions. Each question carries 2 marks.

Section C has seven questions. Each question carries 3 marks.

Section D has three questions. Each question carries 5 marks.

. Internal choices have been provided in one question each in Sections B, C

and D.

. The intended marks for questions are given in brackets [ .
. All working, including rough work, should be done on the same sheet as, and

adjacent to the rest of the answer.
Balanced equations must be given wherever possible and diagrams where
they are helpful.
When solving numerical problems. all essential workings must be shown.
In working out problems, use the tollowing data:
Gas constant R=1987cal deg ' mot'= 8-3 14K "mol’' = 0082 | dm' atmK ' mol’
1l atm =idm'atm = 1013 ], | faraday = 96,500 coulombs
Avogadro's number = 6023 % 10°
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Question 1

SECTION A - 14 MARKS

(A) Fill in the blanks by choosing the apprdpnale word(s) from those given in the
brackets:

,r

[first, alc. AgCN, primary, decrease, tlurc[.tmcrease zero, Lucas, alc. KCN, KOH,
no change, two, Tollen’s, AgOH, tertiary] ™~
(J1]

()

(ii)

(1)

(iv)

A mixture of anhydrous ZnCl: g’n_g_i‘ﬁ:onc. HCl is called

reagent which shows maximum rt:lhc{;iyity with alcohol.
Methyl chloride on treatment with. . forms methyl cyanide,
whereas on treatment with it forms methyl isocyanide.

The hydrolysis of ethyl acetate in acidic medium is a pseudo
order reaction. However, the molecularity of the reaction 1s

Dissociation of solute particles leads to a / an in the
magnitude of a colligative prnpclg\a,nd a/an___ inthe value
of the observed molecular mass.

(B) Select and write the correct alternative ftppﬂhe choices given below.

[4x1]

[7>1]

(i) Which one of the following is a tetﬁaiwdra] complex as well as diamagnetic
in nature? &3
. ol rk"- #
@  [NI(CN)J -
(b)  [NiCLsJ* o0
(¢) TCu(NHs)aJ*"
(d) [Ni(CO)]
(i) When H2S gas is passed through acidified K2Cr>07 solution, the colour of
the solution changes to:
(a) green. ) ‘!
(b) orange. ;'__g )
(¢c) black. ( 5 .
3
(d) red. N
O
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(iii) Identify the end product [C] in the following sequence of chemical
reaction:

0 |
cH = cy i H-SCdegSO.: [0] » [B] PCls [C]

—~> [A]

(a) Acetic anhydndc
(b) Acetic acid v
(c) Acetyl chloride |
(d) Ethyl chloride :*‘. )

(iv) Rohit is studying thq lodﬂform reaction by using the following
compounds;

(P) CH;OH

(Q) CHi:CHO

(R) CH3;COCH;

()  CH;CH;-CO-€Hy-CH;

Which of the following combinations will give an iodoform test when the
compounds are heated sépumely with iodine and aqueous NaOH?

(@) Only (P)and (Q) =
(b) Only(Q)and(R}r ;;
(c) Only (P)and (S)
@ Only(Qand(S)

}

(v) Which one of the following nitrogen bases is absent in RNA?
(a) Adenine
(b)  Guanine

(¢) Uracil ;
()
(d) Thymine J
LY
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SECTION B - 20 MARKS
)
Question 2 _ 2l
A reaction is of first order with respect to reactant [A] and-8econd order with regard to
reactant [B]. What is the effect on rate of reaction when: "
L Rl
(i)  concentration of only [B] is increased three times?.~

(i1)  concentration of both [A] and [B] is doubled?

T \
- F

Question 3 : 2}
(i)  0-680g of a compound is dissolved in 15-0g of bcnze:te and the freezing point of
solution is lowered by 1:44°C.
Calculate the experimental molecular mass of the compound.
(Ks for benzene = 512 K kg mol™)
(1) If the theoretical molecular mass of the compound referred to above is
80-5 g mol ™, suggest whether it is undergoing assoeiation or dissociation,
Question 4 12]
Write the [UPAC names of the following complex compounds:
(1) [Pt{NH3)sC12]SO4 3
(i)  Ka[Ni(CN)] '
Question 5 2]
Write chemical equations to convert each of the following:
(1)  Methyl magnesium bromide to propan-2-ol
(ii) Phenol 1o benzene tl
N
Question 6 f J 2]
Calculate the value of AG® for the following cell at 35°C‘:‘r

Zn(s) / Zo**(1M) || Sn**(1M) / Sn(s) p

5

Gi\"Cﬂ Egnz*{zn e —G'7GV, Esanl-l-’l $n - _0'14\’. . i
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(vi) Given below are two statements marked Assertion and Reason. Read the
two statements carefully and select the correct option.

Assertion: Phenols are more acidic than aliphatic alcohols.

Reason: Phenoxide ion is stabilised by resonance but alkoxide ion is not
stabilised by resonance.

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

(b) Both Assertion and Reason are true but Reason is not the correct
explanation for Assertion.,
(¢) -Assertion is true and Reason is false.
(d) Both Assertion and Reason are false.
(vii) Given below are two statements marked Assertion and Reason. Read the
two statements carefully andselect the correct option.

Assertion: The depression of freezing point of 01 molal aqueous solution
of MgCl: is less than that of 0-1 molal agqueous solution of
NaCl.
Reason: The number of particles furnished by 01 molal MgCl: is less
than that of 0-1 molal NaCl.

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

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

(c) Assertion is true and Rég:sun is false.

(d) Both Assertion and Reuson are false.

(C) Read the information given below and answer the questions that follow. [3x1)

Kohlrausch observed an interesting pattern between the values of molar
conductance at infinite dilution (A™ ) for strong clectrolytes. It was observed
that different pairs of electrolytes having a common cation or anion had almost
same difference of A™y. On the basis of his observation, he postulated a law
known as Kohlrausch’s Law of Independent Migration of ions.

The values of molar conductivities at infinite dilution for some cations and anions
are as follows:

=

fon . Agp(Scm’mol™)
Ba*’ gy 1272
Cl {1 L 76-3

L Ca™ 4 190 |
SO¢ {31 1600 ]

(1) State the Kohlrausch’s Law ofIndependent Migration of ions.
(i1} Calculate the molar conductance at infinite dilution A™, for BaCls.
(1) Arrange the values of A, for CaSOa and BaCls in increasing order.
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Question 7 121

Write chemical reactions for the following named organic reactions:

(i) Diazotisation reaction e
L

(i) Sandmeyer’s reaction
Question 8 e ) 12l

A first order reaction is 40% complete in 20 minutes. Calculate the time required for
9% compietion of the same reaction. \

Question 9 [2]
(i) Write chemical tests to distinguish between the following pairs of compounds:

..: \

(a) Acetaldehyde and acetone WA

(b) Acetic acid and benzaldehyde "::'i

OR —

(ii) An organic compound [A] having molecuhrfarmda C3H;O gives turbidity with
Lucas reagent within five minutes of mixing:On heating compound [A] w ith Cu
at 573K, compound [B] is formed. Cumpouud [B] does not reduce Fehling's
solution but when heated with iodine and sodium hydroxide, it gives a yellow

precipitate of compound [C). Identify the compounds [A], [B] and [C].
Write the chemical reaction for the conversion of compound [B] to
compound [C].

Question 10 [2]

(i) Why is the first ionisation enthalpy ofuchrumxum less than that of zinc?
(Atomic Number of Cr=24 and Zn=130)"

(i) Why does pink colour of aqueous KMnmwiunon disappear when warmed with
oxalic acid solution in acidic medium? [ [

Question 11 121
Write chemical cquations to convert each of the follgwing:

(i) Chlorobenzene to aniline

(1) lodoform 1o acetylenc

1226-862A 7 Turn Over


https://www.icseonline.com/

SECTION C - 21 MARKS

Question 12 131
Write chemical equations to convert each of the following:

(i) Methanol to ethanol _‘

(i1) Benzene diazonium chloride to pliehdl

(iii) Sodium ethoxide to ethoxyethane ~

Question 13 ¥y 13|
(1) Complete and balance the following Feactions:

(a) KxCr;O;+H:SOs+Kl —» + e 4

(b) KMnOs+ HaSO4 + FeSOs —» - + +

(i) Which ion, Co®* or Zn™, is attracted to a magnetic field? Give reasons.
(Atomic Number of Co = 27 and #o = 30)

}

Question 14 P |3

(i) Give one example each of Iihruuslpﬁcin and globular protein.

(i) The structures of two amino acuds, glycine and alanine, are given below.
Draw the peptide linkage between these two amino acids.

H H
HN — §:~ COOH T HN f:— COOH
H CHs
(Glycine) (Alanine)
(i) Justi!}' that glucose is an aldose form of sugar, with the help of a chemical
reaction.
Question 15 - (3]

Write the chemical reactions when; L -
(i) Chlorobenzene is heated with cou&jgND; in the presence of conc. H250.
(i) Ethyl alcohol is treated with Sﬂﬂéﬁ'ﬁi the presence of pyridine.

(iii) - Chloroform is slowly oxidized withaaxygen in the presence of sunlight.

1226-862A 8



Question 16 131

(i) The rate constant of a first order reaction increases five times when the
temperature is raised from 350K {0 S00K. Calcuiate the activation energy of the
reaction. (R =8-314 JK 'mol’) -

(if) The vnit of rate constant of a reaction is same as that of its rate of reaction.
What is the order of this reaction?

Question 17 | [3]

(1) (a) The molar conductivity at infinite dilution for A7+ = 348-65 Sem’mol and
for ACy,coo- =414 Scm’mol”’ respectively.

Caleulate the degree of dissociation (a) of acetic acid if its molar
conductivity (AS,) is 40-65 Sem’mol”'.

(b) Compounds [A] and [B] are.two electrolytes. Upon dilution, the molar
conductivity of compound [A] increases 3 times while that of [B] increases
30 times, Which onc of thé-two is a weak electrolyte? Why?

(c) Can copper sulphate solution.be stored in a zinc pot? Give a reason for your
answer by referring to the values given beiow,
Eguts 20 = =076V, Eyav g0 = +0-3V D]
. OR s
(i) (a) When a current of 0-75 ampere is passed through a CuSQy solution for

25 minutes, 0-370 g of copper 1s deposited. Calculate the atomic weight of
copper by using the given information.

{h) Two metals A and B have standard reduction potential values, —0-76V
and +0-34V respectively.

Which of these metals will liberate Ha gas from dil. H:80,? Why?
(¢) Why does the specific conductivity (k) of a solution decrease on dilution?
Question 18 " [3]
Identify the compounds [A], [B] and [C] ithe following reactions:

(i) CH;CH:Br —Np (a] =2 (g) N0 1y
. i A Bra/ KOl
(i) CHiCH:COOH —N: o (o) —2—» (g) PRLROY 4
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SECTION D - 15 MARKS

Question 19

(i) Calculate the mass of ascorbic acid (molecular mass = 176 g mol™') to be
dissolved in 75 g of acetic acid to lower its freezing point by ! -5°C. Assume that
the solute neither associates nor dissociates in solution.

(K for acetic acid = 3-9 K kg m(ﬂ")

(i) A solution of an organic ::ampmmﬂ was prepared by dissolving 6-8g in 0-1 litre
of water. Calculate the osmotic pressure of this solution at 25°C.
(Molecular mass of organic contfiound = 32145 g mol”')

(ii) Why are aquatic species more tﬁinfonahle in cold water than warm water?

Wb
]

Question 20 —_
(1) What happens when (write chemical equations):
(a) Calcium acetate is subjected to dry distiliation.

(b)  Acctaldehyde is reduced with hydrogen in the presence of Zn / Hg and
conc. HCL

(¢)  Acetic acid is heated with cthyi alcohol in the presence of conc. HaSOy.

(i)  An organic compound [X] wuh molecular formula C2H40 forms compound [Y]
on oxidation. Compound [X] wxiergocs haloform reaction. On treatment with
HCN, compound [X] forms’ &°product [Z] which on hydrolysis gives

Z-hydroxy propanoic acid. " Y

(a)  Write down the structurés:oficompounds [X] and [Y].

(b)  Name the product formed.when [X] reacts with dil. NaOH.

LA

Question 21

(i) (a) With reference to Valence Bond Theory (VBT), answer the following
questions regarding the complex ion [Cr(NH3)e)*".

(1) What js the c-mdatwn number of chromuum in the complex?
(2)  State the nmgnfh-..bchm iour of the complex.
(3)  How many unpmmd decn'ons are there in the complea?

(4} State the type of hybridisation of the central metal atom.
N

N

-

LA)

ryYs
e

15

3]

(5]
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(b)

(c)

(i) (a)

(b)

(<)

(d)

The coordination complex CoNO>C1.5NH3 exists in two isomeric forms
‘P* and ‘Q'. Isomer ‘P’ reacts with AgNO; solution to give white
precipitate whereas ‘Q’ does not give any precipitate with AgNO; solution.

(1) Write the structural formula of isomers ‘P* and *Q".
(2) Name the type pf isomerism involved.

Explain why an aqué@# solution of potassium hexacyanidoferrate(II) does
not give the test of ferrous ion.

OR
Write the electmnic}_@r{ﬁgmalinn of the following:
(1) d(high spin oclémcdral)
(2) d* (low spin octahedral)

Based on the above configuration, calculate the value of Crystal Field
Splitting Energy (CFSE). (Ignore pairing energy)

Name the type of isomerism exhibited by the following pairs of
coordination compounds.

(1) [Co(NHs)s(ONO)|C: and [Co(NH)sNO:]Cl:
(2)  [PIC(NH3)]Brsand [PBr(NH:)]C.

Which of the following coordination complexes is an outer orbital
complex? Explain. =

(Fe(H:OM]"" or [Fe(CNJol*
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