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Full Marks : 70

Chemistry - 2020

(Time: 3 Hours)

Pass Marks : 23

General Instructions :

(c) Benzylalcohol (d) None of these Ans.(c)

® All questions are compulsory.
@  QuestionNos. 1 to 8 are Multiple Choice Type which carry 1 mark cach.
@)  Question Nos. 9 to 15 are Very Short Answer Type which carry 1 mark cach.
(iv) Qucstton Nos. 1610 23 are Short Answer Type-1 which carry 2 marks cach.
) Qucslfon Nos. 24 to 31 are Short Answer Type-1I which carry 3 marks cach.
()  Question Nos. 32 to 34 arc Long Answer Type which carry 5 marks each.
(Multiple Choice Type Questions) !V'cry Short Ansﬁer Type Question
1. Inaorthorhombic crystl system axis angles, . =p =y are - Clculate the rate of the reaction, A + 2B——2C+D-
(a) equalto90° (b) Less than 90° Ans. Given reactionis A+2B—2C+D
(c) greater than 90° (d) None of these Ans.(a) Rate of reaction ?‘[_A] (B]
2 Anexample of trimolecular reaction is 10..  Writc the source of Vitamin A.
1 Ans. - Source of vitamin A is egg.
@ N;0; —2NO, + 50: (b) 2NI-H, +1, 11.  Writedispersed phaseand dispersion medium of dust, a
. colloidal solution.
© 2N0.+ B.r, ~+2NOBc (] Nooe afthese Ans'@ Ans. The dispcréEd medium for dust is gas while the dispered
3. The reaction is : s i hase i olid
(a) Fricdel-Crafts reaction PR - . ,,
(b) Gattermann-Koch reaction 12.© Which polymer is prepared by the monomer, styrene?
(c) Rosenmund reduction ‘Ans. Polystrene
(d) None of these ‘Ans.(a) © 13. - Write IUPAC name of CH,C(CI)(C,H,)CH,CH,
4. Malachite is an ore of ' Ans.” 3-Chloro-3-methyl pentance
(@) Al (®) Cu ; . 14.  What is the three-letter symbol of the amino acid,
(c) Fe (‘_j) Zn Ans.(b) Proline?
5. Ethylbromide +KOH(ag)—=-A © Ans. Pro
Alis % Rl 15.  Give an example of Tranquillizer.
(2) Ethylalcohol (b) Ethylene Ans. Haldol
(c) Propylalcohol ~(d) None of thesc Ans.(a) (Short Answer-I Type Questions)
O\ . ; 16.  What is salt bridge? Mention its functions.
6 CHOII + (0] _C_’“_dﬂ@_;. A Ans, A §alt pridge is a labaratary device used to connect the
H,C ; - oxidation and reduction half-cells of a galvanic cell.
A Function of salt bridge: '
: : (i 1t completes the cell circuit by connecting the
(a) Acetf)ne .(b) Propene solutions of two calls, without allowing them to mix with
(c) Propionaldehyde ;((j) None of these Ans.(a) each other.
7. Glucose in an example of @ It maintain the electrical neutrality of the solutions
(a) Aldohexoses (b) Aldopentoses in the t.wo half cells because of the flow of ions.
(©) Aldotetroses (d) None of these Ans.(a) 17. What s the role of silica in the metallurgy of copper?
, . Ans. Therole of'silica in the metallurgy of copper is to remove
8.  Benzaldchyde +[0]——A the‘imn,oxide obtained during the process of roasting
s as sla_g If t'he sypphcd are of copper contains iron,
() Benzent (b) Benzoicacid then silica (Si0,) is added as flux before roasting, then

FeO combines with silica to form iron silicate FeSiO
(slag) :



15,

Ans,

19.

Ans.

20.

Ans.

21.

Ans.

22,

Ans.

(What happens when -
a) Acetaldehyde is treated with hydrazine?
(®) Ethyl iodide reacts with alcoholic KOH solution?

N-NH,
I
@ CH,CH0+H1N—NH: —> CH,C-H
) Acetaldchydc Hydrazine Acetaldehyde
Hydrazone
(b)
CH,CH[I +alc.KOH —s CILCILOIHKI
Ethyl iodide Ethyl alcohol Potassium
Todide

Give reasons for the following:

@) Tra_nsition metal and many of their compounds show
magnetic behaviour,

l<]t3)hThe: enthalpy of atomisation of transition metals is
igh.

(a) Mpst of the transition dements show paramagnetic
behavior. The unpaired electrons in (n-1)d barbitals are
responsible for the magnetic properties. The magnetic
properties decreases with the decrees in the number of
unpaired electrons,

(b) Transition elements have high effective nuclear
charge and a large number of valence electrons.
Therefore, they form very strong metallic bonds. As a
result, the enthalpy of atomization of transition metal is
high.

Complete the following:

@ Xe(g)+PiF,(g) >

(b) XeF,(g)+2H, -

(a) Xc+PtF, - Xc[PtF,]

(b) XeF,+2H, — Xe+4HF 5
What are nucleic acids? Mention their two important
functions. T

Nucleic acids are naturally occurring chemical compound
that is capable of being broken down to yield phosphor_ic
acid, sugars and a mixture of organic bases. The main
classes of nucleic acid are DNA and RNA functions of

nuclei acid. ) _
The DNA _ e

() Carries the code for mating protein.

(i) The RNA serves as a travelling copy of the
information. )

in DNA polymer -
Write alr:y two diferences between thermoplastics and
thermosetting polymers. L
() Thermoplastics polymer be remelted back into hguld
whereas thermosetting polymer always remain a
permanent solid state. _ .
(i) The thermoplastic polymer have low melting point
while the thermosetting polymer have comparably high
melting point. ' -

(iif) The thermoplastic is synthesized by addition process
while the thermosetting is synthesized by condensation

pl'OCCSS.

23.
Ans.

24.

Ans.

25,

Ans.

26.

Ans,

27.

incture of iodine? What s Its use:

Whatist n of alcohol water and 2.3

Tincture of iodine is a solutio

percent of iodine. -

It is used as antiseptic. .
(Short Answer-II Type Questions)

Silver metal erystallises with a fa.

The length of the core of uni

4.077 x 10" cm . Calculate the atomi

ce centred cubic lattice,
t cell is found to be

¢ radius and denity

of silver. . . :
For faced centered cubic unit cell,

a=2%RR
a=4.077x 10 cm

4.077x10° 1 4410 cm

R=
So, 2\/2‘
v=a’ =(4.o77x10'“)’ = 67.77x10em’
_ZxM
We know, V= I:’_ox 4
ZxM  4x108
“Noxu  6.023x107 x67.77x107
L0, 10.58gem™
40.82

A reaction is of second order with respect to a reactant
How is the rate of reaction affected if the concentration

of the reactant is doubled?

If the concentration of the rectant is doubled i.e.,
[A]=2a

Then the rate of rection would be.

R= K(2a’ )

=4ka’ = 4R

Therefore, the rate of the reaction would increase by 4
times. '
Explain the following terms:

(a) Peptization

(b) Electro-osmosis.

(a) Peptizaton: ’
Peptization is the process responsible for the formation
of stable dispersion of colloidal particles in dispersion
medfum. It may be defined as a process of converting a
precipate into colloidal sol by shaking it with dispersion
medium in the presence of small amount of electrolyte.
(b) Electro-osmasis:-

Itis the flow of liquid that is in contact with a charged
solid surfac_e when an electric field is applied and it
become an important consideration with the increased
surface area to volume ratio associated with diameter
capillaries.
How will you bring about the following transformations?
(a) Nitrobenzene to Aniline

®) Formaldehyde to Methyl alcohol
() Propanone to Tri-iod omethane,



Ans.

28.

Ans.

29.

Ans.

30.

Ans.

31.

0, NI,
(EI) Sn, 11CH ©

Nitrobenzene

Anilenc
11\ LN /OH
 JC=0——— ]
®) n” n” i
Formaldehyde Methanal
0 0

(c) CH,- g —-CH, —}\%(’)T) CH,- I(|3 - oNa+ CHI,
Propanone . Tri-iodamethane

Using IUPAC norms write the formulac for the following;

(a) Tetrahydrozozincate(Il)

(b) Hexaamine cobalt (I1T) sulphate

(c) Diaminedichloridoplatinum (II)

(@) [Zn ((3E-l)4]-2
®) [Co(NH,),(s0,)].

© [Re(NH,),cl,]

Discuss standard hydrogen clectrode.

A standard hydrogen electrode (SHE) is an electrode
that scientists use for reference on all half-cell patential
reactions. The value of the standard clectrode potential
is zero, which forms the basis one needs to calculate cell
potentials using different electrodes or different
concentrations. SHE is compassed of a 10 M m+ (aq)
solution containing a square piece of Platonized inside
a tube.

Predict the product in the following:

(@ CH,0H+PCl,—
() CH,-CH=CH,—*"— ,,

COOIl  soal,
© @:COOH THew
(@) CH,OH+PCl, = CH,Cl+POCI,+HC

CH,— CH = CH—2"L5 CH,CH-CH,

(b) & H

2-propand

CooH
COOH 50, ) " +HCI+S0,
(© coor  Heut cocl

Complete the following:

(a) Br, +Nal—

(b) CaF,+H,SO,—

(¢) NH,Cl(aq)+NaNO, (aa) -

(a) Br, 4 Nal - NaBr+1,
(h) Cal, + 11,50, - HF + CaS0,
(c) NII,Cl4 NaNO, = N, +NaCl+2H,0

(Long Answer Type Qucstlons)
An antifreeze solution is prepared from 222.6 g of
cthylene glycol, C,H,(OH),and 200 g of water.
Calculate the molality ofthe solution. If the density of

the solution is 1.072g ml™" then what shall be the

molarity of the solution?

. Given,

Mass of ethlene glycol = 222.6

molar mass of cthylenc glycol [C,H‘ (OH)Z]

=2x12+6X%1+2%x16=062

222.6
.. moles of ethylenc glycol = 62 =3.59mol

Mass of water = 200g

. Molality ofthe solution

_ moles of clh?,'lcnc glycol 1000
mass of water

=§£x100=17.95m
200

Total mass of solution =200 +222.6 = 422.6g
mass 4226

density volume T 1.072

Volume o solution =

=394.22ml

. Molarity of the solution
_ molesof cthylene glycal
" volume of solution
359
394,22

x 1000

x1000 =9,11M

OR

In a particular reduction process, the concentration of a
solution that is initially 0.24 M is reduced 0 0.12 M in

" 10 hoursw and 0.06 M in 20 hours. What is the rate

constant ofthe reaction?
[Given that,log2=0.3010]

. The concentration of the solution changes as shown

below:
0.24M—>0.12M

Time taken = 10 hours
Halflife (t,,) = 10 hours

0.12M — 0.06M

Time taken = 10 hours
Halflife period, (t,,)=10her.

- l=n
tIr’2 - Cu

% [H]
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Write short nuté?cin the following:
(n) Clemmensen reduction
() Wurtz reduction
(c) Hell-Volhard-Zelinsky reaction

(a) Clemmensen Reduction:
“ H I

)Ok Zn (HR)
7 p WA .
Clemmesen reduction is a chemical reaction described
as a feduction ketoner or aldehydes to alkanes using
zinc amalgam and hydrochloric acid.

(b) Wurtz Reaction:

2R —X +2Na—22* 4R —R +2Na+X
Water reaction is an organic chemical coupling reaction
wherein sodium metal is reacted with two alky! halides
in the environment provided by a solution of dry ether

in order to form a higher alkane along with a compound

containing sodium and the halogen.
(c) Heu:Volhard Zenlinsky Reactions:

g Br
R COOH + Br, —-> )\ +HBr
et R CCOOH
In the hell vol hard Zelinsky reaction, a carboxylic acid
is treated with bromine in the presence of a catalytic
amount of phosphorus which gives the selective a-

brominating of carboxylic acids.
OR

[dentify 'X','Y' and 'Z' in the followiag:

@) CH,COOH—='X!

LiAIH, IX [l H.50, {cm ) N Y.
Hent ’

Bry 'KOH 4y 2y
»'Y

b) CH,COCH,

r
(© @B Mgidry ether .,

) CH,COOH—_’“-L'T?,—)CI ,CONH, —%—CH,CH,NH,

(b) Q1L 00CH, —22=—CH,CHOHH, —2 00, +H,0+8
CH,CHOHCH, —22%,CH, -CH = CH-CH,

Br MgBr
(C) @ Mgfd_.qclher

log ==
t
=2-303, 024 “
10 %91 Ans.
=0.0693hr!
Give the principle involved i i
i in preparation of sulphur
dioxide in the laboratory, How does SO, react wilhp
() NaOH and (i) H,0?
In rh.e laboratory, sulphur dioxide is prepared by the
reaction of metallic sulphite or a metallic bisulphite with
dilute acid. For example, a reaction between the dilute
sulphuric acid and sodium sulphite will result in the
formation of :
SO,Na,SO, +H,S0, — Na,SO, +H,0+80,
() SO, +NaOH — Na,SO, +H,0
(i) SO,+H,0— H,SO,
OR
Draw the structures of the following compounds: -
(a) N,0, (b) HCIO,
(¢) XcF, @ H;S,0, .
(e) H,SO,
(@) N,O,
20 :0:
LA
FA T
(b) HCIO,
:0:
| —
O——=cCl—0—H
|-
04
(c) XeF, i Ans.
F_ax@_r
(d) H,S,0,
0 0
I ll
/ > Ny |Sf N\
l
HO O o S 0aa



