SRS PU COLLEGE, CHITRADURGA

(in coordination with Narayana Group of Institutions, Hyderabad )

Il PU CHEMISTRY ANNUAL EXAM - MARCH 2020

SUBJECT: CHEMISTRY (34) Max. Marks-70
INSTRUCTIONS Time: 3.15 Hrs
This question paper has 4 parts, all parts are compulsory.

Part-A carries 10 marks. Each question carries one mark.

Part-B carries 10 marks. Each question carries two marks.

Part-C carries 15 marks. Each question carries three marks.

Part-D carries 35 marks. Each question carries five marks.
PART-A
I. Answer all the questions. Each question carries one mark \
1. What is the value of Van’t Hoff factor (i) for K,50, \
Ans: That is approximately three.
2. 10 mL of liquid A is mixed witih 10 mL of liquid B, the volum resultant solution i
19.9 mL. What type of deviation is expected form Raoult’s law?

Ans: Negative deviation.
3. What is secondary cell?
Ans: The cell which can be recharged again.

4. ldentify the order of the reaction from the rate co tK =323 x 10" °L mol 1s™1.
Ans: Second order reaction.
5. Give reason. Zeolites are good shape-select
Ans: Because of their honey comb like structure.
6. lron scraps are advisable and advantageo
copper ores. Why?
Ans: Because Iron scrap is economically Qr than zinc scarp.
7. Complete the reaction.
XeFg + H,0 » ?+ 2HF
Ans: XeOF4
8. Give reason. In case of o Ily agtive alkyl halides Sy1 reactions are accompanied by

racemisation.
@ arbocation is formed as intermediate. The carbocation are free of strain

Ans: In Syl reactie
and they can rotate in‘ag¥idirection either dextro or leavo or both hence it shows racemisation.

9. ldentify ‘A’ the rea
-H
/\ Cc=0 &+H20

ITAQer any five of the following questions. Each question carries two marks
11. Calculate the number of particles present per unit cell in a B.C.C unit cell
Ans: Body centred cubic lattice (bcc) contains 8 corner i .
(a)

(7]

c scraps for reducing the low grade

PART-B

particles and one particle at the centre of the body.

> The contribution of corner atom to the unit cell is %

» The contribution of body centre atom to the unit cell is
1.
~ Number of particles in the unit cell of bcc
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=(8x)+ @+ =1+1=2
12.A solution of Ni(N0O3), is electrolysed between platinum electrodes using a
current of 5 amperes for 20 minutes. What mass of nickel is deposited at the
cathode?[molar mass of Ni = 58.7gma mol-1]
Ans: Given
Current = 5A
Time=20x60=1200 s
charge= current x time
=5x1200

=6000 ¢
According to the reaction,
Nl%;q) + 2 — Nl(s) \6\

Nickel deposited by 2x96487 ¢=58.71 g
Therefore, nickel deposited by 6000¢=(58.71x6000)/(2 x96487) ¢ %
=1.825¢

13.Mention any two factors which influence the rate e reaction.

+«+ Nature of the reactants

« Temperature

+« Concentration of the reactants

« Catalyst

% Presence of light photochemical reactions. \

14.Give two reasons the chemistry of agti d ore complicated than
Lanthnoids.
Ans: Radioactive nature
5-f orbital present in actinoids is more o the outer environment while 4-f orbital

buried,
iline? Write the equation.

present in lanthonoide are d
15.How is phenol prepar

N \ for
—= . -
_=0
©/ NaNO%H(Cl (0-5° C) © IE [ j

\

16.E <;r@aro’s reaction taking benzaldehyde as an example.

ecules of aldehydes which do not contain « —hydrogen atom react with strong alkali
redox reaction to produce a primary alcohol and a salt of carboxylic acid. This
aetion is called Cannizzaro’s reaction.

2 @—cm} + NaQH ——= @CHPH + @-cmmn
oG,

Benzaldehyde Benzyl alcohol Sodium benzonate

17.a) Give an example for non narcotic analgesics.
b) Why the use of Aspartame is limited to cold foods and soft drinks?
ANS:
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a)Example: Aspirin and ibuprofen.
b) Aspartame is unstable to heat and therefore its use as sugar substitute is limited to cold
foods and soft drinks.
18.a) Why detergents with straight chain of hydrocarbons are preferred over
branched chain hydrocarbons?
b) Give one example for detergent with straight chain hydrocarbon
Ans:
a) Straight chain hydrocarbon chain detergents are soft and biodegradables. Whereas

branched chain detergents are hard and non biodegradable that is why they are prefgcred.
b) Sodium dodecyl benzene sulphonate %

PART-C

I11. Answer any five of the following questions.
19.Write the equation involved in leaching of alumina from ba re.
473-523 K
Ans: Al,05.2H,0(s) + 2NaOH(aq) + 3H,0(1) (0B .](aq)
473-523 K
Si0, + 2NaOH Na25i03(aq)+\‘w

2Na [Al(OH),)(aq) + CO,(g) H,0(s) + 2NaHC05(aq)
1470 K 0
3 A Ld

Al,05.xH,0(s)

20. Write any three anamolous pro

» Itissmall in size

> It has high electronegativity
» It has high ionization ent
> It does not have empty d-
> It has capacity to for, —

nitrogen.

21.1n the manufac f sulphuric acid write
i) The equation ondition for oxidation of SO, to S0;
i) Formaten of Ole from SO0;.
V20
Ans: i) 2§ , ————— 2504(9) AH = —198.6 k] mol™?.

720K,2 atmn
0; + H y — H,5,0;

rite the structure of perchloric acid (HC10,).

ANS: a) i) NCs i) 2CIF
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o
1

I
b) o

23. a) Trasition elements show catalytric property. Give two reasons.
b) Name one 3d series element that do not show variable oxidation state
ANS: a) (i) Variable oxidation states
(if)Large surface area for adsorption of reactant molecules
(111) The presence of incompletely filled or partially filled d-orbitals
(iv)Formation of intermediate compounds. \

b) Zinc
24. Write the equation for the manufacture of potassium dicQrormat m
chromite ore.
ANS:
Step I — Chromite ore is heated with sodium carbonate in e of airjto’from sodium
chromate.
4 FeCr,0, + 8Na,Cr,0, + 70, — 8 ,0; + 8C0,
Step I — The yellow solution of sodium chromate_isi acidified with sulphuric acid

to give orange solution of sodium dichromate.
2Na,Cr0, + H,S0, ,

Step I11: The solution of sodium dichro IS \ ith KCI to form potassium dichromate.
Na,Cr,0,

In this complex, the oxi
oxidation state is [Ar
Orbitals of Co3™ i

resented as

T O 1 L1

Ai

3d 4s 4p 4d
Since F™ i ides a weak ligand filed, one 4s, three 4p and two outer 4d-orbitals
hybridise ieldysix sp3d? hybrid orbitals pointing towards the six corners of an octahedron.

C\ 4s 4p 4d
\o LTI
Six Sp3 dzhybrid orbitals

These six hybridised orbitals of Co3* overlaps with orbitals of six F~ ligands and six pairs of
electrons donated by six F~ to form six coordinate bonds.

H IR

Six sp d > hybrid orbitals
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Geometry : Octahedral
Magnetic property  : paramagnetic
Hybridisation : sp3d?

26. a) Mention any two postulates of Werner’s theory of co-ordination compound.
b) Indicate the type of isomerism in the following set of complex compound.
[Co(NH3)s SCN]Cl, and [Co(NH3)s NCS]CL,

ANS: a)

A metal atom in coordination compound posses two types of valences (linkages), namely
Primary valences

Secondary valences

The primary valences are ionisable and are satisfied only by negative ions.

The secondary valences are non ionisable and are satisfied either by neutralgmote

negative ions (called ligands)

Primary valences correspond to the oxidation state of the central met
valences correspond to the co-ordination number.

Primary valence may be variable but secondary valences are fixe
Primary valence is non-directional. But secondary valences are direc
different geometrical shape. Coordination number 6 gives octahedral
coordination number 4 gives tetrahedral geometry.

b) Linkage isomerism \V

IV Answer any Three of the following questions\

tof, and s&condary

VV VY VYVOOY

27.a)Caluculate the packing efficienc c latitice.
Ans:
The number of atoms per unit cell in fc es is four. Each atom is considered as one
sphere.

Let the edge length of t
Radius of the sphere=r.

In ABC,
AC? = BC? + AB?

C lattice contains 4 atoms (spheres) per unit cell,
Thevolume of four spheres in fcc = 4 x gnr3 = 13—6nr3
. 3
The total volume of the unit cell =a® = (2v2 ).
Packing eﬂ:iciency:Volume of four spheres in unit cell % 100

Total volume of the unit cell
1

16 3
Packing eﬁiciencyzﬁ x 100 = 74%

Note: 74% of unit cell is occupied by atoms the rest 26% is empty space in fcc structures
The packing fraction in fcc structure (ccp)=0.74

The fraction of empty space in fcc structures (ccp) 0.26
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The packing efficiency in hcp is same as in ccp. But the method of calculation is different.

b)Calcuim metal crystallizes in a face centered cubic lattice with edge length of
0.556 nm. Calculate the density of the metal.
[Atomic mass of calcium 40 g/mol. N, = 6.022 x 10?3 atoms/mol].

Ans: by data
a=0.556 nm = 0.556 x 10~7cm
=4

m=40 N =6.022x 10%

d =2
d = zm/a3N
4 x 40
d = (0556 x 10-7)3(6.022 x 10
g= 80
1305
d =1.545g/cm?3
28.

Hg. Calculate the molar mass of the solute. [
mol-1]

Ans: By data \
WB = 2 gram
MB =? \

MA =78-2.
mol

P° =200 mmof Hg. \
P =195mmof Hg.

P°—p _ WBxMA
PO MBxWA
200-195 __ 2x78
200 MBx%78
5 _ 2 \
40

alculate the e.m.f. of the cell in which the following reaction takes place.
Ni+2Ag" ; gozm) = Ni** + 2490 160m)(5)

Given E%,; =1.05V.
Ans: By data
E%, =105V,
[Nit?2] = (0.160M)
[Ag*] = (0.002M)

[E = E° — 22 log[Ni*2]/[Ag*]?
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0.059 0.160

E=105-— |09(2x10-3)z

E = 1.05— 0.0295 log——
4%x10
0.160%10°

E =1.05— 0.0295 log

E =1.05— 0.0295 log40 x 103
E =1.05— 0.0295 [log40 + log103]
E =1.05— 0.0295 x 4.6021
E =1.05- 0.13576195
E =0.8642v
b) i) State Kohlrausch’s law of Independent Migration of ions
Ans: The law states that the molar conductance of an electrolyte at in
equal to the sum of the ionic conductance of cation and anion respectivel
i) What is meant by limiting molar conductivity.
Ans: The conductivity of electrolytic solution at infinite dilutiof is calle
conductivity.

30.a) Derive an Integrated rate equation for a first orw.

Ans:Consider a first order reaction,
R - P
a first order reaction is one in which the rate is \ro rtional to first power of the
reactant concentration.
Therefore, according to rate law, IniRJ

d'l*

Ing molar

Rate a [1?]1 T fe = - slope
Rate = k[R]* z 4
Where k is rate constant or velggity con 8
But, Rate= — 481
_ 4Rl _ o £
k[R] 2) Fig. A plot between InfR] and t

[R]
Rearrange the equati ,

4Rl _ _
A k ... (3)
Integrate equation (
i _k f dt = Slope = k/2.303
I B

[R], where [R], is the initial concentration of

(]

Jor a first order reaction

log ([Rl/[R)) —

Time —>

Fig. Plot of log [R],/[R] vs time for a first

k X O + I order reaction

ail is called integration constant
O 0
ituting the value of | in equation (4) we get,
[R] = —kt + In[R],
kt = In[R], — In[R]
[Rlo
t=In=—-
k [R]
kt = 2.303InEl
)
__2.303 [Rlo
k ==—1log, IRl
This is the expression for the rate constant of a first order reaction.
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b) According to collision theory write two factors responsible effective collisions.
Ans: According to collision theory

» Molecules must collide with sufficient energy known as activation energy.
» Molecules must collide with proper orientation.

31.

a) Write a note on Dialysis. /\\

Ans: Dialysis is a process used to remove true Dialysing
SO|UtI0n or membrane

excess electrolyte impurity from a colloidal solution
Water

Water
— ¥
Crystalloid

by means of diffusion through a suitable
semipremeable membrane. -
In this method, an impure colloidal solution is taken in a « !

Crystalloid
semipermeable membrane (parchment paper bag) and it

Sol particle

¢ Dialysis
kept in a vessel containing moving water. The true solytion impehities diffuse through the
membrane into the outer water leaving pure colloid parchment paper bag.

c) Give an example for heterogeneo

Fe(s)
PART-D
V. Answer any three of the follo questions.

32. a) Explain Syl me
tertiary butyl aw.

byc AL L =
) i) . CH,—CH=CH, +HI———>

HNO;

= .

Con. H,SO,

»\ T o
i) CH,CH,Br

———
Aq. Ethanol

gNgl'-ertiary butyl bromide on hydrolysis with aqueous NaOH gives tertiary butyl alcohol.
CH, CH,
H,C—C—Br + NaOH — H;C OH + NaBr
c|:H3 CH,
Tertiary butyl bromide Tertiary butyl alcohol
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Mechanism: Sy 1 mechanism involves two step:
I step:(slow step): Tertiary butyl bromide ionizes slowly to give sp? hybridized planar tertiary
butyl carbocation and bromide ion.

CHs3
CH
Hsc—C—Br + — Lo 4 g®
| PN
CHj HsC CHj
Tertiary butyl bromide tertiary butyl carbocation

11 step: (Fast step)— The nucleophile OH~ from aqueous NaOH attacks planar carbocation on
either side to give tertiary butyl alcohol.

CHj CHs
b+ + ©o4 ——= HsC—C—OH
PN |

HaC CHs CH,

tertiary butyl alcohol \
b)
il <Hz-— CH —CH,
T
cl

i) :
| oo
L cnjcu NC & AG By \

N\

33.
a) Explain the mechanism for aci talysed dehydration of ethanol to ethene.
b) How does anisole react with me loride?
ANS: a) Stepl: Formation of nated alcohol
H H H H H
4 . Fast L L+
HeC——&—6—H + N . H—C—C—0™—H
' - H H
H H Protonated alcohol
A Ethanol (Ethyl oxonium ion)

Step2: Formation o ocation: Protonated alcohol loses the water molecule to form the
carbocatic&is\the S t step and hence, the rate determining step of the reaction.
H

H H
|y Slow
H

oH L L
g CCh e HG T o
NCinw )
Carbocation
ation of proton: Elimination of proton from carbocation form an alkene.

|+ §
C\ H—E}——C L \\G:C/ + H
| | i \\H
H H

Ethene

b) Anisole reacts with alkyl halide in the presence of anhydrous aluminium chloride as a
catalyst to give ortho and para alkyl anosole.
Example:
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H5CO COH;, OH3C

Anhyd. Alcl, CHs
2 + 2CH,Cl ———> + + 2HCI
Cs,

Anisole CHj;
2 metoxy toluene 4 Methoxy toluene
(minor) (Major)

34.a) How is benzoyl chloride converted into benzaldehyde. Write the equation
and name the equation.
b) Write a general egation for the formation of carboxylic acid from @rinard

reagant.
. O
c) complete the reaction: Il NaOX

ANS: a) Benzoyl chloride on reduction with H, in presence of pall catalyst supported
by barium sulphate give Benzaldehyde. This reaction is cz}{q Rosem reduction.

ﬁ. )

i
“et ., _ PdBasO, s
" (Boiling in sylene) + Hal

Benzoyl chionde Benzaldehyde
b) |\ A \
o OMgB >
a1 ' "o
R MgEr+” —= 1 R _F{ R —COOH 4+ Mg(OH) Br
0 o

c) CHX;+R — COON aOH%8NaCl
35.a) Mention the | C e0f (CH3), — N — CH;
b) How is Anili reparatiuon from nitro benzene?

c) Give the eqgat or the convertion of aniline to 4 — Bromo aniline.

ANS:
a) N,N @&hylme hanamine
b) N\

+ 2H,

NO, NH
4 Pd
= + 2H,0
C :
N=”Nitrobenzene Aniline
~’ OR
NO, NH,
Sn + conc. HCI
+ 6[H] -~ + 280
or Fe + HC1
Nitrobenzene Aniline
Nitro compounds can also be reduced to amines by heating with Sn and conc. HCI or Fe and
conc.
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¢) Aniline reacts with acetylchloride (acylation) to give acetanilide which on bromination
gives p-bromoacetanilide. The hydrolysis of p-bromoacetanilide gives p-bromoaniline.

0 i
CH COCl1 2 OH orH'
+ CH5-COOH
Pyrldlne CH COOH
-HCl Br
Aniline N Phenylethanamide (major) 4-Bromoaniline

36. a) Write a chemical reactions to elucidate
i) Glucose contains five —OH groups

i) Glucose contains six carbon atoms in a straight chain.

b) Explain denaturation of proteins with example. \6\
c) Name the sugar moiety present in DNA. Q)

ANS:
a)
D)
CHO , . cHo O \
(C::HOH)4 Acetic anhydr1de= (Hc|:—0—|cl CH3>
CH,OH H é—o—c CH \
Glucose 2 3
i)
HIA
C¢H ;04 o CHf- CH, —CH, — CH, — CH;

Glucos\ n-hexane

naturation or the loss of biological activity of protein by heating

b) Coagulation of proteins is ca
or change in pH and presen
structures destroyed but 1

c) De oxy ribose su \

37. a) Name the mo ers present in the following polymers

i) PVC
i) Neop@\
iii) Nylo
in nisation of rubber.

) caprolactum

b) The process of heating natural rubber with calculated amount of sulphur (5 to 8 %) or
sulphur compounds (S,Cl,) at a temperature of 373 K to 413 K to make it hard and tough.
During vulcanization, sulphur forms disulphide cross links at the reactive sites of double
bonds and therefore vulcanized rubber becomes hard and tough.
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CH, CHg
—CH2—C|:—C|:H—CH2— —Cl:H—C —CH —CH, —
s S S

| — dH—CH-CH—CH, —

CHs3
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