CHEMISTRY
PAPER -1
(THEORY)
{Three Hours)

(Candidates are allowed additienal 15 minutes for only reading the paper.
They must NOT start writing during this time.)

Answer all questions in Part I and six questiens from Part IT, choosing twe questions
Jrem Section A, twe from Section B and twe from Section C.
All werking, inciuding rough work, should be dene on the same sheet as, and adjacent o,
the rest of the answer.

The intended marks for questions or parts of questions are given in brackets n
Balanced equations must be given wherever possible and diagrams where they are helpful.
When solving numerical problems, all essential working must be shown.

In werking out problems use the Jollowing data:

Gas constant R = 1987 cal deg” mol' = 8314 JK' mol' = 6-0821 dm’ atm K'mol”’
Il atm=1dm’ atm = 1013J ] Faraday = 96500 Coulombs.

Avogadre s number = 6.623 x 165,

PART I (206 Marks)

Answer all questions.

Question 1
(@)  Fill in the blanks by choosing the appropriate werd/words from those given in the [5]

brackets: .

(increases, formic acid, decreases, less, zero, small, paired, atems, unpaired, ions,
pentagonal bipyramidal, electrical, meore, ethylamme molecules, propaneic acid,
methylamine, chemical)

(i)  Anelectrochemical cell converts energy (o energy.

(i)  The crystal of graphite is made up of while that of sodium
chleride is made up of

(i) Ethyl isecyanide, on hydrolysis with dilute sulphurlc acid, gives
and .

(iv) The molar conductance of a selution with dilutien, while its
specific conductance with dilutien.

(v) The Van’t Hoff factor of acetic acid selutien is _than ene and the
value of normal colligative property is than the ebserved colligative
property of this solutien.
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(b) Cemplete the fellewing statements by selecting the cerrect altermative frem the [5]
cheices given:-

(i)  @fthe fellewing terms used fer deneting cencentratien ef a selutien, the ene which
does not get affected by temperature is:

(1) Moelarity
(2) Moelality
(3) Nermality

(4) Fermality

(ii)  The selubility f calcium hydrexide is s mel litte”'. The selubility preduct under
the same conditien will be:

(1) 4’
(2) 2s°
(3) 2s°
# ¢

(it) A current liberates 0-50g of hydregen in 2 heurs. The weight ef cepper

(at.wt.= ©3-5) depesited at the same time by the same current threugh cepper
sulphate selutien is:

(1) e35¢
() 318¢
(3) 159¢
4) 155¢g
(iv) Natural rubber is a:
(1) Pelyester
(2) Pelyamide
(3) Pelyiseprene
(4) Poelysaccharide
(v)  Ameng the fellowing halegens, the ene which dees net ferm an exyacid is:
(1) Fluerine
(2) Chlerine
(3) Bremine
(4) ledine
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(¢)  Answer the following questions: (5]
(1) What is the [OH'] concentration of an acid whose pH is 5 at 25°C?

(i) What happens when a nickel rod is dipped into a copper sulphate solutien? Justify
your answer.

NI

[E", a, =—0-25vand E; , , = +0-34v]

1)
(i11)  Write the equation for the preparation of acidanilide from aniline.
(iv) Define Raoult’s law for the elevation of boiling point of a selution.

(V) An ienic compound is made up of A cations and B anions. If A cations are present
at the alternate corners and B anion is present on the body of the diagonal, what is
the formula of the ionic compound?

(d)  Match the following: 15]
(i)  Molal depression constant (a) Infinite dilution
(i)  Acetaldehyde (b) mol /' sec’
(iii) Rate of reaction (¢) lodoferm
(iv) Optical activity (d) K Kg mol
(v) Kohlrausch’s law (e) Lactic acid

PART II (50 Marks)
Answer six questions choosing twe from Section A, two from
Section B and two from Section C.
SECTION A
Answer any twe questions.
Question 2

(@) (i) What will be the vapour pressure of a selution containing 5 moles of sucrose [3)
(C12H2204)) in 1 kg of water, if the vapour pressure of pure water is 4-57 mm of
Hg?[C=12, H=1, ©=16]

(i) A 2 molal selution of sodium chloride in water causes an elevation in the boiling [2]

point of water by 1-88 K. What is the value of Van't Hoff factor? What does it
signify? [Ky = 0-52 K kg mol']
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(b)

()

(i)  Write the mathematical expressien relating the variation ef rate censtant ef a
reaction with temperature.

(i)  Hew can yeu graphically find the activatien energy of the reactien from the above
expressien?

(iii) The slepe of the line in the graph of log k (k = rate censtant) versus ::: is—5841.

Calculate the activatien energy of the reaction.
Define Frenkel defect in selid crystal.

Question 3

(a)  Explain giving reasens why:
(i)  lenic selids cenduct electricity in melten state, but net in selid state.
(i)  Selutien ef sedium chleride has ne effect en litmus, but a selutien ef zinc chleride
turns blue litmus red.
() Inacrystal of diamend:
(i)  Hew many carbon atems are present per unit cell?
(i) What type of lattice does diamend crystallize in?
(iii) Hew many carben atems surreund each carben atem?
(iv) Hew are they arranged?
(c)y (i) What is standard hydregen electroede?
(i) 6-65 M NaOH selution effered a resistance of 31-6 ehm in a cenductivity cell at
298 K. If the cell censtant of the cell is 8-367cm™, calculate the melar cenductivity
of the Na®OH selutien.
Question 4
(@ (i) K. for the reaction SQyg) + 50,, =S@,, is 61-7 at 60°C. What is its unit?
Calculate K, fer the reaction and write its unit.
(i)  What happens to the equilibrium in a reversible reaction if a catalyst is added te it?
(b)  State the effect of the fellowing en the reaction 2S@,g+ 0o = 25@;(+189-4 kJ at

equilibrium:
(1)  Temperature is increased.

(i1) Cencentratien of S@, is increased.

(4]

(1]

[4]

2]

[
3]

131

1]
(2]
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(iii) Pressure is decreased.

(iv) Helium is added at censtant pressure.

() 0:3605 g of a metal is deposited on the electrede by passing 1-2 amperes ef current  [3
fer 15 minutes threugh its salt selutien. The atemic weight ef the metal is 96.

What is the valency ef the metal?

(i1)  Explain why phenelphthalein is used as an indicater in acid-base titratien. {1
SECTI®ON B
Answer any twe questions
Buestien 5
a)  Write the fermula ef the fellewing cempeunds: 12]
(iy  Triamminetriaguachremium(II)chleride
(i)  Petassiumhexacyaneferrate(1il)
(b)  Name the types of isemerism shewn by the fellewing pairs ef compeunds: 2]
(i) [CeCI(H@)(NH;)4]Cl,  and [CeCly(NH3)4]C1.H,@
(if)  [Pt(NH;)4][PtClg] and [Pt(NH;),CL][PtCl4]
(c)  Fer the complex ion of [Co(NH3)e]>" : [1]
(i}  State the hybridisatien ef the complex.
(i1)  State the magnetic nature of the complex.
Question 6
(a)  Write balanced chemical equations for the follewing reactions: [3
(1)  @zene and lead sulphide.
(i)~ Chlerine is passed threugh het cencentrated Na®H selutien.
(iii) Sulphuric acid is treated with phesphereus.
b)  Give reasens fer the fellewing: [2
(i)  Zn"? salts are white but Cu®" salts are blue in colour.
(i)  Fluerine gives enly ene oxide but chlerine gives a series of exides.
5
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Question 7

(a)

(b)

How is potassium dichromate prepared from a sample of chromite ore? Give balanced

equations for the chemical reactions invelved.
For the melecule [F5:

(1)  Draw the structure of the melecule.

(i1)  State the hybridisatien of the central atom.

(i11) State the geometry of the melecule.

SECTION C
Answer any two questions.

Question 8

(1)

(b)

Hew can the fellewing conversions be brought abeut:
(i)  Acetic acid to methyl cyanide.

(i) Acetaldehyde to fermaldehyde.

(iii) Nitrobenzene to 2, 4, 6 tribromoaniline.

Identify the reagents A, B, C, D, E and F required for the following cenversion:
A B 6 D H,SO4

C¢HsNO, ——> C¢HsNH; —> CgHsN, 'ClI' ——> C¢HsCl——> C¢HsOH ——> E + F

Question 9

(a)

(b)

()
(d)

The deficiency of which vitamin will cause the fellowing diseases:

(i)  Scurvy

(i1)) Haemorrhages

Give one chemical test to distinguish between the following pairs of compoeunds:
(i)  Ethanol and 2 propanel.

(i)  Aniline and ethylamine.

Write the structures of all enantiemers possible for lactic acid.

Give balanced equations for the following reactions:

(i)  Acetaldehyde is heated with hydroiedic acid in the presence of red phosphorous.
(i)  Calcium acetate is subjected te dry distillatien.

(iti) Seodium ethoxide is treated with ethyl bromide.

(iv) Benzaldehyde is treated with sedium bisulphite.
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Question 10

(a)  An erganic compeund A with melecular fermula C;Hy en exidation by chremylchleride
in the presence of CCly gives a compound B which gives peositive tollen’s test. The
compound B en treatment with Na@H fellewed by acid hydrelysis gives twe preducts C
and D. C on oxidatien gives B which en further exidation gives D. The compound D en
distillation with sedalime gives a hydrecarbon E. Below 60°C, concentrated nitric acid
reacts with E in the presence of concentrated sulphuric acid ferming a compeund F.
Identify the compounds A, B, C. D, IX and .

(b) Give balanced cquations for the fellowing name reactiens:

(i)  Clemmensen’s reduction.
(1)  Kelbe’s electrelytic reactien.
(ii1) Balz-Schiemann’s reactien.

(¢) (i) Whatde yeu ebserve when glucese is treated with bremine water?
(ii)  What is iseelectric point?

(d) Answer the fellowing:

(1)  What is biuret test?

(i) Write balanced equation for the fermation of biuret.
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