Omestion 1

(a}

(b)

CHEMISTRY PAPER 1 (THEORY)

PART I (20 Marks)
Answer all questions.

Fill in the blanks by choosing the appropdate word/words from those given in the
brackets:
(increases, formic acid, decreases, less, Zem, small, paired, atoms, unpaired, ions,
pentagonal bipyramidal, electrical, more, ethylamine, molecules, propanoic acid,
methylamine, chemdcal)

An electrochermical cell converts ENETEY tO ENETTY.

(1)
(i)

(iv)

V)

choices given:-

(1)

(i)

The crystal of graphite is made up of
chioride is made up of
(iii) FEthyl isocyanide, on hydoolysis with ditote sulphonic acid, gives

while that of sodinm

and

The molar conductance of a solution with dilntion, while its
specific conductance with ditufion.

The Van't Hoff factor of acetic acid solufion is than one and the
value of normial colligative property is than the observed colligative

property of this solution.
Complete the following statements by selecting the correct altermative from the

Of the following temms used for denoting concentration of a solution, the one which
does not get affected by tenperatore is:

(1) Molagty
(2) Molality
(3) Nommality
(4) Fommality

The solubility of calcinm hydroxide is s mol litre™. The solubility product under
the same condition will te:

(1)
2)
()
)

433

253

[]
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c}

(d)

(i) A curent liberates 0-30g of hydmogen in 2 hours. The weisht of copper
(atwt= 63.3) deposited at the same time by the same curent through copper

sulphate solotion is:
(1) 635¢g
{2} 318g
(3) 159g
(4) 155g

(iv) Natoral rubber is a-
(1) Puolyester
(2} Polyammde
{3) Palyisoprens
(4) Palysaccharide

(v) Among the following halogens, the one which does not form an oxyvacid is:
(1) Fluorine
(2) Chiorine
(3) Bromine
(4) Iodine

Answer the following questions:

(i) What is the [OH] concenfration of an acid whose pH is 5 at 23%C?

(i) What happens when a nickel rod is dipped info a copper sulphate solution? Justify
WOLL ANSWer.

'_Efrxi; =-0. lim-a:ﬂfg_,,ﬁ =+ﬂ-341::|

(iii) Write the equation for the preparation of acidanilide from aniline.

(iv) Define Raoult’s law for the elevation of boiling point of a solution.

{(v) An iomic compound is made up of A cations and B anions. If A cations are present
at the atternate comers and B anion is present on the body of the diagomal, what is
the fornmla of the ionic conpotnd?

Match the following:

(i) Molal depression constant (a) Infinite difotion
(i) Acetaldehyde (b) mood 77 sec™
(iii} Rate of reaction (¢} Iodoform

{iv) Optical activity {d) KKz mol!

{(v) Kohirausch’s law (e} Lactic acid
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PART IO (50 Marks)
Amnswer SIX gquestions choosing two from Section A, two from

Section B amim'uﬁ'mﬂ Section O

SECTION A
Answer any tW0 guesiions.

Qmestion 2
(a) (i) What will be the vapour pressure of a solufion containding 5 moles of sucrose [3]

(CaxHzaOy:) in 1 ke of water, if the vapour pressure of puare water is 4-37 mm of
He? [C=12, H=1, O=1a]

(#) A 2 molal solution of sodinm chioride in water canses an elevation in the boiling  [2]
point of water by 1.88 . What is the value of Van't Hoff factor? What does it
signify? [Ey =0-32 K kg mol™]

(b} (i) TWrite the mathematical expression relating the wariation of rafe constant of a  [4]
eaction with temperaire.

(i) How can you graphically find the activation energy of the reaction from the above
expression?

(i) Ihsslupeciﬂu&ﬁneinﬂrgmphuflugk(k:rammtaﬂ}m%13—5341.
Calculate the activation energy of the reaction.

{c) Define Frenkel defect in solid crystal. [1]
Qmestion 3
{a} E=xplain giving reasons wiy: [4]

[EY ) Iomic solids conduct electricity in molten state, but not in solid stabe.
(i) Solution of sodinm chionide has no effect on litnmes, buot a solntion of zine chloride
rns blue Hibmms med.

(b} In a crystal of diammond: [2]
1y How many carbon atoms are present per umt cell?
(ii}y What type of lattice does diamond crystallize in?
(i) How many carton atoms sucmoend each carbon atom'?
(iv) How are thesy arranged?
{c} (i) What is standard hydrogen electrode? [1]

(i) 0-05 M NaOH solution offered a resistance of 31-6 chm in a comductivity cell at  [3]
298 K. K the cell constant of the ceil is 0-367 cm*, calculate the molar condoctivity
of the NaOH solotion.



Qmestion 4

(a}

(b)

ik

()

()

E. for the reaction SOy, + 10, = S50

g T g

Calculate Ky for the reaction and wrife its undt

What happens to the equilibrium in a reversible reaction if a catalyst is added to it?

Stafe the effect of the following on the reaction 2500+ iz = 2508 +189-4 KT at

equilibrinm:

(1)
(=)
(=i}

(i)

()

()

Temperae is increased.
Presqure is decreased.
Helinm is added af constant pressure.

0-3605 g of a metal is deposited on the electrode by passing 1-2 amperes of coment
for 15 nmnmtes throwgh its salt solotion The atoodc weight of the metal is 96,

What is the valency of the metal?
Explain why phenolphthalein is nsed as an indicator in acid-base titration.

SECTION B

Answer any W questions

Qmestion 5
Wirite the formula of the following conmponnds:

(aj)

o)

ch

(1)
(1)

Tsi —— i . TIchiorid
Potassinmhexaryanoferrate TIT)

Name the types of isomerism shovm by the following pairs of commpommds:

()
(i)

[COCLHO)NH:)]Cl: and [CoCly(NHs)]CLH:O
[PHNH: )] [PACl] and  [PHNH:z)uCL][PICL]

For the complex ion of [Co{MNH=)s] ™ :

(1)
(1)

State the hybridisation of the complex.
Stafe the magnetic natre of the commplex.

Qmestion &
Wrrite balanced chermdcal equations for the followins reactions:

(a)

)

(i)
(i)
(3}

Ozone and lead sulphdde.
Chiloring is passed throngh hot concentrated NaOH solhation.
Sulphuric acid is treated with phosphorons.

Give reasons fior the following:

(i)
(ii)

Fn™? salts are white but Cu®" salts are bioe in colonar.

Flheorine gives only one oxide bot chilorine gives a sedes of oxides.

iz 61-7 at 60, What is ifts nmt?

[3]

[1]
[2]

[31

1]

[1]

[31

2]



Qmestion 7

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

equations for the chemacal reactions invalved.
(b) For the molecule IF+:
(i) Draw the structure of the molecule.
(i) State the hybridisation of the central atom.
(iif) State the geometry of the molecule.

SECTIONC

Answer any (W0 guestions.

Question 3

{a) How can the following conversions be brought about
(i) Acefic acid to methyl cyvanide.
(ii) Acetaldehyde to formaldehyde.
(i) Nitrobenzene to 2, 4, 6 tribromoaniline.

(b)  Identify the reagents A B, C, D, E and F required for the following conversion:

A B c

CsHsNO, —> C:H:NH: # CgHaN; 'CT — CgH«C1

Qmestion 9

(a) The deficiency of which vitamin will canse the following diseases:

(1)  Scurvy
i) Haemomhages

—

(b) Give one chemical test to distinguish between the following pairs of compounds:

{i) Ethanol and ? propanol.
{ii) Aniline and ethylamine.

(c) Write the structures of all enanfiomers possible fior lactic acid.

(d) Give balanced equations for the following reactions:

(i)  Acetaldehyde is heated with hydroiodic acid in the presence of red phosphosous.

{ii) Calcinm acetate is subjected to dry distillafion
{iii} Sodiom ethoxide is treated with effry] bromide.
(iv) Benzaldehyde is treated with sodinm bisulphite.

>CH:OH —>E+F

[3]

[2]

[2]
[3
[2]
[3

2]

[3]

[1]

[4]



Qmestion 10

(a}

)

i)

(i)

An organic compound A with molecular fioomuda CoHe on oxidation by choomylchloride
in the presence of OCly gives a compound B which gives positive tollen’s test The
componnd B on treatment with NaOH followed by acid hydrmolysis gives two pooducts C
and D C on oxidation gives B which on further oxidation gives D The conpound I on
distillation with sodalime gives a hydrocarbon E. Below o0°C, concentrated nitric acid
reacts with E in the presence of concentrated sulphuric acid fornring a compound F.
Identify the compoends &4 B, C, D E and F.

Give balanced equations fior the following name reactions:

i} Clemmensen’s redoction

(i) Kolbe’s electrolytic reaction.

(iii) Balz-Schiemann’s reaction

(i) What do you observe when glocose is treated with hoonmdne water?

(i)  What is ispelectric podnt?

Answer the fiollowing:

(i) What is bivret est?

(i} Write balanced equation fior the formation of biuret.

[3]

[3]

[21

[2]



