1- SEM- COMMON/ 2019/ (O1.D)
BST-102-ENGINEERING CHEMISTRY

IFull Marks: 80 Time 3 Hours

Answer any FIVE Questions including, Q No, | & 2

FFigures in the right hand margin indicates marks

Answer ALL questions :
(a) What is the mass and charge of a proton?
(b) Give an example of ionic compound and draw the Lewis structure ol it
(c) What do you mean by conjugate acid and base puir? What is the conjugate acid of COy?
(d) Calculate the number of clectrons, protons and neutrons present in Ca’'
(¢) Define electrochemical equivalent. Give the relation between cquivnlc%mss and
clectrochemical equivalent.
() What is calcination? Give two applications of calcinations.
(g) Define normality? Represent its mathematical expression (o ;’7}0“'5 e ndrnmljy.

(h) Which chemicals are responsible for permanent hardness of Water! v

(i) Define monomer. What is the monomer of polyvinyl chloml(;\' Y

(J) Write down the general formula for alkyne and X ﬁ'fﬂ‘ PRI //;
write the [IUPAC structure of 3-Mecthyl but -1-yne. ; 1,///

Answer any SIX questions : g
(a) Define Faraday’s first law of clectrolysis. Explain the lay IL“)’.
(b) What is concentration of orc? Write the gravity sc |.|(|m} rocess.
(c) Whatis fuel? What are the characteristics (gﬁgood
(d) Differentiate ionic compound and covalent®Compund.
(¢) Define pH. How many grams KOH must be dissolVéd in one litee of solution (o give itapll

value of 117 21 B E%

(f) Write the composition and uses of {pr duccrgas
(g) Write the IUPAC name dndf(/uululc of loIlo\bnnwfompounds

() 1,2-dimethyl benzene i (”5
(ii) ¢ 4 [0
ol ..“2-:), /;/ ‘\/v"l"{ }\[rl 7 -
%”*K\E’N\ W gty
- - / «Q N
P, ) \\% ] il L\U‘ll'.'v‘ ) ol

(i) Cl IJCI I(Ol l)CU\(NOz)CI lle lz(,l I3
(iv) CllzCllC(l)(&‘zlf{)Cll(CI)ClI;Ul;(,lh Yo h)Jorv 2 ("M)/i ¢ Juele At‘/'/f"\' :
(v) Ncoolclant Y.

¢
GEAT7 ) ¢ c - ¢ (l Clf
% ”l ! '7 \

What is Bohr —Burry schuuc” Write dowitjthe postul.llt.s ol Bohr’s atomic model,
What are the limitations of/\nhunus concept of acid and bases? Explain the neutralisation of acid
and base with an cxamplc" Calculate the equivalent weight of Ilql’(). and Ca (OH)y o, 21 )
9% Y1i 1 o
(a)Wrilc the composition and uses of brass and alnico. " L'g' red1% 7 224
(b)What is molarity? How many grams of barium chloride (BaCl,.21,0) have been dissolved in 300
ml of solution of molarity 0.50 M. C 22L X 0-C A v rm
R T ) 8
J o
(a) Whatis aromatic hydrocarbon? What arc the conditions for aromaticity?
(b) Whatis atmospheric corrosion? Explain the mechanism of rusting, of iron.,

L

(a)What is polymerisation? Explain the polymerisation of Bakelite.
(b)Explain the ion- exchange process for softening, of water,
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FFull Marks: 80 Time : 3
Answer any FIVE Questions including Q No. | & 2
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Answer ALL questions: Yo < 34< L([’( [ 2x10
(a) Whatis (n+l) rule? Arrange 3d, 4s, 4p & 5s in order of their increasing energy.
(b) Draw the lewis structure of methane. What is the structure and bond angle of it? A
(¢) What do you mean by amphoteric substance? Give an example of it. ( 1A 2 % \//o
(d) Calculate the Molarity of sodium carbonate solution, 1.92 gm of which is dlssol)/ed in 400 ml
of solution. = FSLM T
(e) What is corrosion? Write the chemical formula of rust? g0, ¥4
(f) What are amalgams and alloys.
(g) Write two uses of Benzoic acid. (T2
(h) Write the composition of CNG. Give two application of it. {‘{
(1) What is Co-polymer? Give an example of it. 4
(J) Write the disadvantage of Lime-soda process.
5y
Answer any SIX questions : r'f:“\‘?\ Qs 56
(a) What are the postulates of Bohr’s model of atom?
(b) Explain the formation of NH4* x\Qi\h /8 ¢ x no
(c) 4.6 gm of HaSOq is present in 1.5 litre oflfs solution aving density 1.4 gm/ml. Calculate M= Tov ke so-03f |
Molarity and molality of the solution. »—’%—') ,,\ hC ndan - 0.022m i 5y 1
(d) Explam briefly about waterline conrosxon g9 K2TSY )
(e) Define flux. What is acidic flux and gasQ.\f\ltv\V lee two example of each.
(f) Differentiate thermoplastic polymer and thermosettmg polymer.
(g) Write the [IUPAC name and si’ructure of following compounds's
ey - (i) 3,3,4- trimethyl pentan -2- ol e ¢— W= &
< Lz (i) 2- chloro-3-bromo-3- ethythe‘{‘lJene s ch erh m},
iii CHsCH Cl (Csz zCHzCHzCHzCH;
(iii) (CHG ) : Ly pocdime st )“4[),1&/74‘4&
(iv) Toluengc_ ®
. l\
W) Ethyne yc CH
EIXEN & t"
(a)Write down the observatlon and conclusion of Rutherford’s Gold foil experiment. 6
(b)What are) 1sotopes and isobars? Give an example of each. 4
SR, ‘\\
(a)What is lomc bondmg7 Explain briefly with an example. 4
(b)E\tplam Faradays 2" law of electrolysis briefly. A 1 4
(c)erte the electronic configuration of Ti?* and Cu*" . M" 7 3 2
LM BJ’L
(a)make a comparison between cold and hot lime soda processes.. 5
(b)Find the pH of the solution contain3.2 g of hydrogen chloride dissolved in 1.0 litre of water. )
(a)What are hydrocarbon? Differentiate between saturated and unsaturated hydrocarbon. 4
(b) Write the composition and uses of bronze and duralumin and almico. 6
(a)Write the importance of pH value in industries. 6
(b)Write the functions of lubricants. 4
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I: Answer ALL the questions : 2x10
(a) | Write the no. of protons and neutrons present in Na?*, Which element has no neutron in its nucleus?
(b) | What are acidic salts? Give two examples.
(¢) | Calculate the normality of sodium carbonate solution,10.6gms of which are dissolved in 500m|
solution.
(d) | Calculate the equivalent weight of Al;(SO4); and CH;COOH. :
(¢) | What is the difference between flux and slag? ?
(f) | Write the importance of pH in sugar industry. A4 “
(g) | What is Huckel’s rule?. r‘
(h) | Define calorific value of fuel. What should be the characteristic of a good fuel with respect to
calorific value?
(1) | Write two advantages of vulcanised rubber over raw; mbbér e
(3) | Write the equations involve during removal oftemporary‘haxdness by boiling.
2. | Answer any SIX questions : 3 ‘. . 5%6
(a) ! How Rutherford’s atoimic model failed 1o explain the .'stability of atom? -
(b) | Explain the formation of CHs molecule and NH4" ion.
(c) | Define molality. Calculate the molarity and molality of KOH solution formed by dissolving 2.8gm
of it in 1litre of its solution having density 0.95gm/ml.
(d) | What are non-ferro alloys? Write the composition and uses of bronze and alnico.
(e) | Write the IUPAC name or structure of the following compounds.
) wi
(i) /{\/ z/zJL’M"’(Z,“’é“M% ( NeoLeve ) :
s &g 5.8 b o f kensna,
(il)CH»-CHy-CH-CH-CHy-CH; 2 - brome =147 7
Il3r |Csz :
CH-C= L %
(iii) Cl:]?, g: C?/ CiIH 9 L}/’[ 7
(iv) 3-Methylpenta-1,3-diene
(v) Pent-1-en-4-yne
(f) | State and explain Aufbau’s principle.Write the electronic configurations of Cr and Fe?*.

(2)

Give a comparision between thermosetting and thermoplastic polymers.




[9%)

Explain Bronsted Lowry theory of acids and bases with limitations. Write the conjugate base of

H>SO,4 and H50".

State and explain Faraday’s1st and 2nd law of electrolysis.1.35ampere current was passed through
zinc sulphate solution for one hour and as a result 1.64gm of zinc was deposited at the cathode.

Calculate the equivalent mass of zinc.

a)  Explain mechanism of atmospheric corrosion.Why rusting of iron is quicker in saline water than
in ordinary water?

b)  What are lubricants? Write the uses of graphite.

Write short notes on: ) ]
(a) Froth floatation process.

(b) Electrorefining,.

a) What is hardwater? How hardness of water can be removed by ion-exchange method?

b) What are herbicides? Write two uses of herbicides. =

5X2




By

1" SEM/COMMON TO ALL BRANCHES/ 2020(W) NEW
TH2-B  ENGINEERING CHEMISTRY

I'ull Marks: 80 Time-3 Hrs

Answer any five Questions including Q No.1& 2
Figures in the right hand margin indicates marks

Answer All questions, : 2x10

a.  What do you mean by ‘penultimate shell’? what is lh(f maximum capacity of this shell to hold electrons?
b.  Whatare basic salts? Give an example of it.
¢. What happens in the reduction step of metallurgical opcrmion?ﬂ " e o il
d.  Give the bond-line formula of 3-Methylpent-2-enec. /\\(\ < /ﬁA :
¢.  Which chemical substances are responsible for the temporary hardness of water? v, mi lfz
f.  Write down the electronic configurations of Cu and Fe’" ion. _
g. What is the major component of CNG? Give one use of CNG. ¢ Hg ~ /}"/a %)
h.  Name the monomers of Bakelite. ~ pAtns) F Iwht/d(&2ﬁ CHE S (-7 )
i.  Define insecticides. Give example of an insecticide. prv"'!’/b"“/ 76%”‘“"’/4’“'}\
J- Whatare lubricants? Give an example of solid lubricant,
" Answer Any Six Questions ' 6x5
a. Define P" of a solution. How many grams of NaOH are required to prepare2 litres of its solution having
P! 122 w20t e YR o xame o i

love

b. Explain electrolysis of aqueous solution of NaCl.
Q"}gi Explain magnetic separation method of concentration of ores with a neat and labelled diagram.
d.  Define hardness of water. Explain cold-lime soda process of removal of hardness of water.
e.  Write a brief note on preparation and uses of Bakelite.
f. Define and explain Arrhenius theory of acids and bases. What is neutralization reaction?
g.  Write down the [IUPAC names/structural formulae of the follow;ng. e
® CH;—~CH-CH = C—CHjs CHy—Cp = = ~chy y,MMZ/.L{u-z-(h-z-o/
Cles (l)H J CHy H

¢ C'#
" B 4 | pend- 2 -€r&
(ii) CHs—CvH_cI:'L E—C’H; - Rrom0 —(7/,([070_2 —m1+l7 Pz
l l

Cl ,-GH3
OH
1 ~Brmo - Y ﬁa&‘%(#a/f, Le «2-2h-3-0
g i) 2 7\ e 7 F | A~ /
Br 2 ;
y 2 3 ’ 5
(iv) 4—Bromo-3-mcthylpem-3-m-2-ol Hj, - fﬁ — /C - 7/*- C_ﬁ
) 2-Methylbuta-1,3-diene oH ¢ ”3 B

c = == =
1 ”Z /C Cl CH

s =
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(a) Briefly explain *Bohr's atomic model’ for hydrogen atom. i » ﬂ% 06 “'
(b) How many grams of Ca(OH); are required to prepare 2.5 litres of its decinormal solution? 04
(a) What are lubricants? Write down the purpose of lubrication. 06
(b) Define herbicide and fungicide with at least two examples from cach., 04
() Write down the composition and uses of producer gas. 05
(b) Give a bricf note on *Galvanization’, 05

(a) Define Faraday’s 1" law of electrolysis. How many grams of silver will be deposited by the passage of 05

50 ampere of current through silver nitrate solution of 30 minutes? s = m! 7
(b) Define covalent bonding. Explain the formation of CH, molecule. i S het 05
, 2 s
(a) Define and explain vulcanisation of raw rubber. = _/,ﬁl’_—-—-——' 05
Z o~
(b) Distinguish between saturated and unsaturated hydrocarbons. 1%.5¢ 05
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ENGINEERING CHEMISTRY
(Code : BST-102)
Full Marks : 80 Time : 3 hours
Answer any five questions including Q. Nos. 1 & 2 -

T

Figures in the right-hand m in indicate. )(farks
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1. Answer all questions : E o] ,;QQIZ Zf/ 3;’13 P$ 2x 10

(a) Write the electronic configuration of Cu, N3 P, Qaz‘
(b) Atomic weight of a trivalent metal 1s 27. Wha;t wrlll'bg its equivalent weight ?
(¢) What are complex salts ? Give examples ? b
l?
(d) Whatacid ﬂuxes T Gwe example 4 C; Oy HoPosss Hed

un wh
(e) What are conjugate acnds Af”zﬁnmoma water and conjugate bases of hydronium
1on, ammonium ion ?

(/) Why do the atoms combine ?
(g) What is galvanization ?
(h) Write the structure of t-butyl chloride and neo-hexane ?
(i) What are homopol§mers and ¢o-polymers ?
(/) Write the functions of soda ash (Na,CO,) in lime-soda process ?

2.  Answer any six questions : 5x6
(a) Write the failure of Rutherford’s atomic model ?
e
(b) Explain the formation of MgCl, molecule ? ﬁ',‘_&——"’;.
5 Nf ‘7 ?—o/ 2— ’

(¢c) Whatis electrolysis ? Explain the electrolysis of fused NaCl molecule ?

(d) 19.6 grams of H,SO, are present in 2 litres of its solution. Calculate the normality, fl/' ~4op (6:2)

= _ m g— molarity and pH ofthe solution ? (log, = 0.3010) = /1? (e I‘L

popie ke PTIOC Yoot 124 yg = /og

< _,LZZ (1'?'"
= #4300+ 1
=0:699

= 03

(e) Explain the functions of lubricants ?
(f) Explain the regeneration of exhausted ion-exchange resin ?
(g) What are LPG and CNG ? Write the compositions and uses of these ?

L‘\/WY‘W?) Write the rules employed for [UPAC nomenclature of compounds containing
single functional group ?

O 28 S(z) What is concentration of ore ? Explain the gravity separation process ? Z,y
D
3. (a) Write the preparation, structure and uses of Bakelite ? plese] 4 o= ’(2 +2 K

(b) 10.6 grams of washing soda dissolves in water to prepare 0.5 litres of its solution.

M /\’41603 MMXM c
K7 v« . N
i 7,

(Turn Over) .
Vel ™ 0.2 srow)
A = [0\{y~\ Nrrkna.k’y 5 _io.g X T oY N,

LY % Bl
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If the density of solution is 1.01 gm/ml, then calculate normality, molarity and

molality of solution ? 5
(@) Whatis electroplating ? Explain, the process of electr oplatmg ? 1+4
(b) Give the definitions of copolymers, calorific value, ferrous alloy, electrolytes,

basic salt ? &2 5
(a) Define electrolysis ? State and explain Faraday’s laws of elcctrolysis ? 1+6
(b) Write the limitations of Lewis theory of acids and bases ? '/ 3
(a) What are hydrocarbons ? Write the differenceé between aliphatic and aromatic

hydrocarbons ? e 1+4
(b) Whatis corrosion ? Explain the mechanism of rusting of iron ? 1+4
(a) Write the magnetic separation process of concentration of ore. 5

(b) Write the IUPAC names of ﬁrst three and structures of last two compounds ? 5
(i) CH,CH(CH,)CCL CHCH,' 28:dschlrro2-mel by persart.
(ii) CHCC(CH,),C(CH,), 3 8,37~ tetremerty/ penty
(1i1) CH,CHCHCH,CCH HENae 222 h - S-phR
(iv) 2, 3. dlmethyl-hexa-l 5- dlene )
-O)=Pent-2-en-d4-ynem—wn & I oy oo ti= i ih) BN

_‘ % cH
,

4}}& ~he= ey~ = Ch

VT —=2.000

- /p.,“)?m - 97‘7"7‘;\
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ENGINEERING CHEMISTRY
(Theory : 2(b))
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Answer any five questions including Q. Nos. 1 & 2
Figures in the right-hand margin indicate marks

Answer all the questions : 2x10

(a) Define homopolymer and co-polymer.

(b) Give the bond line structural formula of neoprene. W

(¢) What are the maximum capacities of valence shell and penultimate shell of an
atom to hold electrons ?

(d) Name the monomers of bakelite and PVC.
(e) Write any four important uses of benzene.

(/) What do you mean by gangue ? Which method is suitable for the concentration
of sulphide ores ?

(g) Find the number of unpaired electrons in an atom of Nickel.
(h) Why AIC], is considered as a Lewis acid ?
(/) What do you mean by Cobb control in paper manufacturing processing ?

() Write the general formula of monohydric alcohol. Give the IUPAC name of its
third member.

Answer any six questions : Swb

(a) What are the drawbacks of natural rubber ?

(b) Define Roasting. Write down the functions of Roasting.

(¢) Define and explain Hund’s rule. Why is it also called maximum multiplicity rule ?
(d) Give the structural formula/TUPAC names of the following :

(/) 3-Bromo-4-Chloropent-2-en-2-ol Ry Gsas =C — 5—# sy

(if) 4-Ethoxy-3-methoxyhex-3-en-2-ol _ e S'*ﬂi cs: c—biul— "
(1) 4-Bromo-3:nitropent-3-en-1-yne oy abj d’g’r

_ /m\P/\E S Les Garad iy
(iv) e 3 ehfove -pert-2- &AL IV 24

(v) CH,CHCICHCICH(OH)CH, 3,y-) hlovo peatgm-2-6(,

(e) Define lubricant. Write the composition and uses of bio-gas.

(Turn Over)
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(f) 51lit. of an aqueous solution contains 19 gms of magnesium chloride. Find
molarity and normality of the solution.

(g) How many grams of NaOH are required to prepare 4 lit. of its solution having
pH 10?

(h) Define and explain Hiickel’s rule of aromaticity with suitable examples.

(1) Define Faraday’s 1st law of electrolysis. The same quantity of electricity is
passed successively through aqueous AgNO; and CuSOj, solution both connected
in series. The weights of silver and copper deposited at the cathodes were found

to be 4-32 gm and 1-27 gm respectively. If the equivalent welght of copper is
31-75, find that of silver. ;

3. Define and explain Lewis theory of acids and bases wi'th its limitations SF25

4. Define hard water. What is hardness ofwater ?2 How can hardness of water be
eliminated by organic ion-exchange resins ? ’ 151508

5. What happens during reduction step of metallurgical operation ? Define and explain
smelting. 2. -+48

6. Whatis pH ? Write the application of pH in papef industries and sugar industries. 2+4 +4

7. Write the composition, calorific vafues and uses of water gas and producergas. 5 + 5

fyo}*‘/' = [0 22-307) HauF=I¥ G =57 r,=Y

Oy - s2-s€7) €0,=37 = . 28w £/
2 ,rw'/‘]//i S4d = 5W° D g 198 oI/ COEeY ;‘"”’2
P E 2t 20 OX0 - Y )i SN a3y
20f) = Mol mes 4 p L

’ én- Qwh&&&/ may) > 75 _ - $»

2
A MXI&'D‘U 2 J-:(O”VM)
M/MM? _ r/?f‘x s 25 .@
M - X)(D.OV:‘
/\/d'wv’t‘—'? 2T ?

) NS g G ] T
[ﬁ} 77 9 o - -—/Z;//f) T = s /0

Vl/ yl‘f s -)0 /
bt R e 12X yox e "@
)re
() e Lt Ly R Bl o Lot SRl
T A S TN e ae R 5

2/‘ }}’Xy’l?_

5 ‘37"'”}*?’ )29

127 7 VT —18.900
2
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Answer any five questions including Q. Nos. 1 & 2
Figures in the right-hand margin indicate marks

Answer all questions : 2x 10
(a) What are ore and mineral ?

(6) Define galvanisation and electrorefining ?

(¢) Calculate the normality of H,SO, solution containing 14.7 grams of solute ) 3

(@)

)

Answer any six questions :

(a)
(&)
(©)
(@)

(¢)
)

e

in 3 litres of solution ?

What are insecticides ? Give two examples ?

Define isotopes and isotones.

What are primary fuels ? Give examples two geseous primary fuels ?
What are saturated hydrocarbons ? Give examples.

What are acid radicals ? Give examples of two divalent monoatomic acid
radicals 2 s

How Na,CO, removes permanent hardness ?

Calculate equivalent weight of MgCO, and H,PO, ?

5x6
Write the failure of Rutherford’s Atomic Model ?

Explain the formation of H,O molecule ?

Whatis concentration of ore ? Write the magnetic separation process ?

Give comparison between various liquid fuels ? -~

Write the compos';tion and use of polyvinyl chloride ?

Write the IUPAC names and structures of following compounds : &
(1) “CH,C(BF)CHCHCH(C,H)CH, 2.2-broms- s-methy) hgprame - 3~ €

e~ i) CHCHCH,CCH ~ pert-1-en-Y-yne-

(sif)Isoprene > ¢y, = (\(TCH=CW7_ ”Lmd’b , GHth

(iv) BHC 2 =

2-b 5-chloro-3, 4-diethyl hexane. el =W E D
$) - il -)=- - - . 2

(») romo->-chloro-3, 1ethyl hex — 4 e GHe el

40 gms of L‘}austic soda is dissolved in water to prepare 5 litres of its _solution,
having density 1.02 gm/cc. Calculate the normality, molarity and mg]lallty of the

. ) |
solution ? 0-1 0-L ULD) 0187

X
\o'j‘ (Turn Over) 2
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(h) What are bio-fertilizers ? Write uses of various such fertilizers ?

(1) 1£6.9 gms of K,CO, is present in 0.5 litres of its solution, then calculate the
normality and pH of the solution ?

3. Explain Bohr’s Atomic Model ? How this model rectified the defect of Rutherford’s
Atomic Model ? 6t+4
4. (a) Make a comparison between Arrhenius Theory and Lowry-Bronsted theory ? 5
(b) Explain the atmospheric corrosion ? 5
S. (a) What is electrolysis ? Explain the process of electroplating ? 1+5
(b) Write the limitations of Le\;vis theory for acid ar}‘c’i bggeJ? Mﬁ; é’b’ 4 4
6. (a) Write the composition and u’secf:: )(;fc b:;ds—:)z}l‘nico %’;{d duralumin ? 6
(b) Write the uses of naphthalene and benzéfccs;)cif ‘/?ﬂrp).",fgg' AL 2+2
7. (a) 21.2 gms of sodium carbonate is dissolved in water to prepare 2 litres of its
solution, having density 1.01 gm/cc. Calculate the normality, molality of the
solution ? 4
(b) Explain ion-exchange process of water softening ? 6
| o= Sem/COMMON/2019(S)(New)(Th. 2(b)) VT —2.000




