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B.Tech 17 Semester Mid-Term Examination, 2018
lingineering Chemistry -1
Code: UCE/ME/EE/CS/EC/EY/CH/PE/BEO1CO1 |
Full Marks: 50 Time: 2 Hrs.
Answer ALL the questions below

COT)Am

| ' T-'he Jigures in the margin indicate full marks for the questions
1. (a) The following question has four choices, out of which only one is correct. Choose the
correct option.

(i) Combustion reaction of fuel is .
/(3) Endothermic reaction eéb}ﬁii:()thermic reaction (c) Auto catalytic reaction
(d) double displacement reaetion Y it
(i) Which of the following compound is absorb by CQC_ECT\
(8) CO ®CO; O (d) Hy
(i) The calorific value of a fue] is expressed as °

(a) keal/m kcal/kg (¢) Cal/em’ (d) kcal /g
(iv) An example for secondary fuel is ‘
(a) petroleum (b) natural gas r(é{ coke ~ (d) coal
(v) The calorific value of fuel depends upon the percentage of
(a) volatile matter (b) ash ixed carbon (d) moisture
(vi Which of the following molecule exhibit intramolecular hydrogen bonding
(a) m-nitrophenol o-nitrophenol  (c) p-nitrophenol (d) H,0
(vii) Number of bonding pairs of electrons in water molecule is
" (@)1 (b)2 ()3 d) 4
(viii) The number of valence shell electron in O> ion is
(a) 4 (b) 6 A<)8 (@ 10

” (ix) Which of the following options represents the correct bond order
C @O 00" o< PO @O >0 <0 (O <0 >0
(x) Number of chlorine atoms Woﬂn equatorial bonds in PCls molecule are
c)3

@1  (®)2 (d)4

(xi) According to valence bond theory which of the following overlapping orbifal is most
stable
(a) Is-1s (b) 2s-2s (¢) 2p-2p (head on overlapping)

(d) 2p-2p ((sidewise overlapping)
/(xii) The fiber obtained by the step polymerization of hexa-methylene-diamine & adipic acid
7 .
is
(a) Nylon (b) Butyl rubber (c) polystyrene (d) Styrene
(xiii) PVC formed by
J (a) condensation polymerization (b) Addition polymerization (¢) vulcanization
(d) none of these
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7 o is not addition polymer. @ ]’olyﬁl}'ft’nc
,+iv) Which of the following 1

' ethylene
(a) PVC b) Nylon 6,0 (c) Polyethy

V 1 1 2 l 'U.b L r

(xv) The most commonly used r¢

2 neac] d) Ethylene
(a) Graphite  (b) Sulphur (c) Adipic acid (
. - II'-
(b) Match the entries of column I with entnej)of column ] o *
' de o1 7
| CO;“‘S“;&?E@? o (i)As domestic fuel under the name
0 -

((z)) (:ﬁSOHIlc | (ii) As for mahng roads

(c) Uncondensed gas (iii) Used as Lubricant §

(d) Asphalt (iv) As motor fuel @

(¢) Grease (v) As a solvent @

; (1x15) +5 = 20]
2.,(a) A coal sample has the following composition by weight: C=85%, 0 = 1%, S = 1%

N =2% and Ash 2%. Net calorific value of coal found to be 8500 Kcal/Kg. Calculate
A the percentage of hydrogen and high calorific value of coal.

(b) Define the term cracking in the context of fuel with a suitable example.

(¢) Explain briefly the ultimate analysis of carbon in coal sample with proper chemical
reaction.

(d) Explain the formation of bond by different types of overlapping of p-atomic orbitals‘.with
suitable examples.

o : ; [4+2 +2 +2 = 10]
3. (a) Explain the hybridization and geometry of PCl; and SFe
/¢« ~ (hyDraw the molecular orbital energy diagram

‘ N, molecule and using MO theory predict
% the bond order and magnetic behavior of N, and Ny e o T gy
(¢) Using hybridization theory and valence shell electron pair repulsion theory justify the
bond angle among CHy, H,0 and NH3 molecules.

: . B+ (2+2)+3:
(a) Discuss the preparation of following polymers with proper chemical rea ) ? 10]
(i) Nitrile rubber (Buna-N) |

i ction. *
. (i1) Polyethylene (iii) Neoprene
) Explain the free radical mechanism for the formation of apolymer.
.- SO o
\_

2x: =
Kokdedekkdohhhkkkok ke ki [(2x3) +4 10]
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B.Tech 1% Semester Mid-Term Examination, 2010
Engineering Chemistry -1

Code: UCE/ME/EE/CS/EC/EUCH!PE!BFJOlC02
Full Marks: 50 Time: 2 hours

Answer ALL the questions below

The figures in the margin indicate full marks for the questions

1. (a) Define addition and condensation poiymérs with example.

thermoplastic and thermosetting polymers.

(b) Differentiate between
|canisation.

al is vulcanisation? Write down the advantages of vu

(b) Wh
Polyester

_(c) Write down the monomeric units of (i) Neoprene (ii)

|3+2+3+(1+1 )=10]

chanism of free radical polymerisation

2. (a) Explain the me
n of Ziegler-Natta catalyst for the polym

(b) Explain the functio erisation of ethylene.
cd? Mention its uses.

(c) How PAN is prepar
[5+3+2=10]
3. (a) In the light of valence bond theory, draw the orbital model of ammonia.
(b) Determine the shape of the following species using the concept of VSEPR theory
1) SF4 i) 13 i) CIF3
(c) Why does p-nitrophenol have higher boiling point than o-nitrophenol?
[2+(3x2)+’)_ =10]

ry of PCls molecule.

4. (a) Discuss the hybridization and geometl
level diagram of N2 molecule.

molecular orbital (MO) energy
bond order and predict its magnetic behavior.

[4+(3+1+1+1) =10]

Write the MO

(b) Draw the
electronic configuration of it. Calculate

5. (a) Define the following with example: (i) Octane number of fuel (it) Cracking
e R

- })-Meamﬂﬁhe—neeﬂﬂ—ﬁq&hﬂ%mwmﬁmw o
the gross and the nel calorific value of coa

sulphur =1%. nitrogen = 2%. ash = 4

| having the following

(¢) Calculate
%.

compositions: carbon = 5%, hydrogen =8%.

jatent heal of steam = 587callg.
|[2+2)+2+4=lll|
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5 )I/. T TIN aolecutar orbital eict e level dinors S

' dens of the {i Wil < dragiam ol O, molecule. Henee write the

SOl CUFES of the followine WO < CHlenee swrne the electronie
- =0 e N,

(;12—’0({— 0t

2 Yy 21 g \!!'n‘ o B 2 e I _" :
\pange ey VITECSEEES ol then mcrt:nsmmld length m\d CICTEN

\[/,y«'nk the <tructure of CHE s and namce its Shl\pc,

P * [(3+3+1+1)+2=10)
PP Jdact e i b Al T ocomeury e F 1
\J/‘ cithe vy !d!/dll“\n and veometuy of ihe toilowimg t!‘mlcculﬁ)nm also their orbital

lact s,
(1Y L. (1) Cably

ot i eeant by valeanization af rubbar”?

142+ (141+2)342=10]

Al or vwo charactenstics of g cood fucl. Arrange the followine w the order of their
Gonreinin M propeiy o vasoline Tuel.

v lonaiany onciang iso-octane g-rictin naphithaieny
@ W rile Hie chemicil reavi it nivadved in the Adeterminztion oi L b and Hvdrogen m a
Nention the signilicance of the various feagents dsed the above
formuia tor e percentagy determiaition o the above clements.

12 E2)+(242+2)=10)

oy sampie ol vt

cslinnition, G e

1/ octane number ol a fuel 1s 60,7 What dm.s it signily”?

s et crack g ojving a suitabie -.\.lmpk Mention an imporiant advinta.e ol catalytic

cricking over llu.m.al cracking

)AL e ol a sample of coal was ased for n
CcV viud Ammona Was catlected i 25 ml 0.} N :ulphuric qeid. To neutralize excess acid.

Lt (0.3 N osodium hv

£ en cample of coal. _ |
pames ol the monomers used 1 the preparbion ot the following

irogen estimait an by Kieldahl's method. The

Jroxide was u.qu'u.d Determae the percentage of mtrogen m
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. il Lopitriie i) Stvrene rubber
LT S e

e | |15 (2+1)£2+(2+2)=10]
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g n the margin indicate full marks for the questio
ns

Question nuy :
nbher
1 is compulsory and answer any two f
£ [ rom rest

) “-‘hc n]Ola] CDnd ce i i 1 1 1 7
llclan al in lnlte« dlhl“on 0[ ’Nl IuCl v NGO” 11 d NaC’I ire 129 8 2] 4 IUS ')

(b
1 ? -1
cm‘mol” respectivel
p y. Calculate molar conductance at infinite dilution for NH;OH.

Ohm

n ) F . a
(¢) Define Buffer solution Explain the action of acidic buffer solution
(21

o i
) Write down the hybridization of the following molecules

/ <
/ SF¢, PCl, CiHy, NHL' ( Cony
¢) Write two important postulates of Molecular orbital theory. L‘;qg) 2)

2//(.-:\Q)cscribe the free radical mechanism of addinon pul}'ln(:nx."lli()l? 13)
and uses of Poln mvlchloride (PVC). .5
|t.5)

own the preparation, Properties
o&— —_
aplastic and Thermoseiting polymers.

g features between 1herm
UbbCD L 1.1 \

(b) Write d
"((‘mc the reaction of vulcanization of R

{hree distinguishin

(c) Mention
(d) What do you mean by Vulcanization of Rubber
(c)&Dcf ne addition and condensation polymcrizalion_ Give examples with suitable reactions) (2}
i3

f VSEPR Theory> ( Cpp-a)

cording to theit bond angles and justi

Cotd
11.5)

help of Molecular orbital theory.-

fy with the heip of VSEPR

s the postulates o
1.5)

iscus
ing molecules a¢

¢ follow
1,0, NH;, CHa
lain with the

oes not exist. Exp
ic_Eaplain with the help of Molecular orbital theery (2]

M‘C: molccuh d
WWMMM@Q
o =
; es according to thew bond length. .
Mf\rrnngc (he following molecules : ‘ . 12

O:. 0-’-*0’-'

Arrange th
theory:
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