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Instructions to the cn;zr:'ia‘ates~.\
1) Q. No,l :\compulsoor A
2) Solve Q2;or Q?,Qbf or Q5 06, or Q7 Q8 or Q9 QI100r Q11. -~
S fgures’ to the rtgh: indicate full marks. Q\ d
4) Neat. d:agmms must be drawn wherever necessary. Q>
5) Assume suitable data, if necessary. 0

6) Use of logarithmic tables slide rule, Mollier charts, efecrranir: pocket calculator
ands{t.'eam tables is allowed.

[Max. Marks : 70
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Q1) Mulnple Choice Questions. ;-:‘"\
')" ~° Zeolite is regenerated by wa.shmngeolne bed with solution-of [1]
L~ a) NaCl -0 b) MgCl
f“\,," ¢) Hal ¢-‘-..‘\-—" d.)j,? CaCl,
i) A semipermeable memblane allows ‘the flow of (1]
‘a) Solvent moleculcsf IR ;— =
b) Solute molecules "\\“ =
c) Bothsolute & solvenrmolecules S
d) Neithersolute & so@ent molecules : Q;‘“' '
iiiy Calomel electrode ls\made by using ﬁ.\:;‘.” [1]

a) Hg with mercu rous chloride b) Znwith mercurous chloride
c) Mg with me'r‘c'urous chloride d) Ca with mer curous; chlorlde
iv) The ratio of 5pec:ﬁc conductance to that of observed conductance is

called as o/ = N ,i-;' (1]
a) Spec1ﬁc resistance b) Molar wnductance
c) Equivalentconductance d) Cell constant
v)  Quantum dot is nanomaterlal \?\ (1]
aJ. Zero dimensional b) andumensmnal
¢) Two dimensional d) Threc dimensional
s
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vi) Biopol is a trade name of < 1]
a) Polylacticacid . :S'“
b) Polyacetylene i

&

¢) Polycarbonate C\
d) Poly (hydroxy butyrate hydroxyvalerate)

vii) Power alcohol is-, 3 :‘“blcndcd with petrol. (1]
a) Water r:‘{;—; ,é\ b) Kerosene
¢) Ethand]\ ,iﬁ d) Benzene

viii) Lithmm'ﬁon batrery uses as an anode, P [1]

O 2 A2

a) Copper L~ b) Aluminium ot
c) Porous}_carbon d) Zinc :.\5-”

ix) Cortosion‘between dissimilar metals is called as ‘-Q\“ ; [1]
a), Qa]vamc corrosion b) Dry corro,smh
c)’{—Q';cidation corrosion d) Concem\anon cell corrosion

X) Anexample of anodic coating is on ;ron metal, [1]

~8)_ Zinc ¢b)" Ghromium
ﬁ:‘-._,' c) Nickel o Cd) -"C‘opper
i e -:A'-

Q2)" a) Define Temporary & Permanent hardness of water. Explain the process o
for determination of total\hardness with suitable chemical reactions  ~°
involved. z-; 2 :\\} [6] ;.&-5

b) Givethe principle of clt.}ctrodialysm & draw neat labelled diagram. |3| 3
¢) A water sample was ﬁjon{ilkalme to phenolphthalein. However 50 mi- of '
alkaline water sample ontitration with 0.02 N H,SO, required 10.5 to
get methyl orange end point. Find types & amount of alkalmmes in
water. AN 5 _\_f‘ 13] ‘
A i OR o k _::'3\'

03) a) What are scé'les & sludges? Explain any 3 c\ag\;es &\‘*éﬁ'list any 2
d:sadvantages of scales in boilers. = \; ni,::".' [6]

b) Give exchange reactions with zeolite if wat&cgntamk salts like CaCl,,
MgS0,, Ca(HCO,),.. (" RS 3l

e

¢) 25 ml hard water consumed 8.5 m| 0; 01 m 0 %DTA where as 25 ml of
boiled water consumed 5 m| of same E’DJTA\.\Galculate Total, permanent
& temporary hardness of above water sar[}p]e [3]
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- 04) a) Explain various stages of‘conductomclrlc titration for strong acid and
strong base with titration curve & _[enctlon involved in it. Also write any
2 applications of conductcznmelry\J (6]
b) Drawa labelled diagram of g:\‘sg electrode, Write its cell representation
& give any 2 advanlagcs ,Q (3]
¢) Define- [.. -y L:? (3]
i) Auxoth\qme
i) Chroaf\aphore .
iii) Bat\bchmmic shift bhe
Lk Q7 «'.“:J
o Ly OR &
W _%\ o
05) a) With tbe help of energy diagram, explain dlffcrcntwpcs of transitions
with'Suitable example, involved in organic mulccflfc after absorbing UV
radidtions. S [6]
L N
b),“\VhICh electrodes are used in pH,metric tltratlon? Explain the process
.\’ " for calibration of pH meter. {“'C;‘" ,\"‘o (3]
‘_\f\ﬁﬁ) What are ion selective clecnod§s7 GJ-V% construction & diagram of ion
’ selective electrode for ﬂuo(c[e ion detem\inatton [3]
S
Sk f'\, sl
Q6) a) Whatarecarbon nanolubes" D‘:scuss different types of carbon nanotubes ‘:
w.r.t, their structuré. Q“\\ [51"“
b) Compare polymers o the basis of action of heat. \f?:]
c) Givethereaction myofved in preparatlon of polycarbonate, Wntc-any 2
applications of i It"“ oI55, . 3]
n’_’_ii' OR e
D o= S
Q7) a) Whatis cé}lﬂuctmg polymer? What are stp; fctural ~requirements of
conducting polymers? Explain P-doping & n-dc}pmg\\f th reactions. [6]
b) What are nanomaterials? Classify on tﬁé basns\'bf dimensions w.r.t.
example (any 2). f i’“) {-&:\;\ 3]
¢) Explain the structure of graphene with dl'agggﬂn Write any 2 applications
of it. h:—.,‘ 3]
,'\ -
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@8) a) Draw a neat labelled diagram & giy,’gé""conslruction, working of Bomb
| calorimeter to determine GCV of afuel. State the formula for GCV &

NCV of a solid fuel. o 16
b) Explain the process with formula to calculate % C & % H by ultimate
analysis of coal. ;;9 (3]

¢) 1 gm of coal was: heatul for 1 hr at 110° ¢, weight of residue was
0.9 gm. The cmmbleﬂthem heated to a constant weight of 0.02 gm. In
another expt. 1 gm of.sample was heated at 925°c, 7 min, the weight of
residue was 0. 40 gm Calculate % of fixed carbon present in coal. [3]

\ ) C OR ,f":
Q09) a) What IS, blodiie\sél‘7 Give preparation reaction of blOdleSCI' Write any 4
advantages “& any 2 limitations. {’S‘ (6]
b) Explam hydrogen production by steam reforming oﬂcake with reaction
condmons Give process of CO, removal. f(} -' [3]
c) The followmg data was obtained in Boy's gas calonmeter experiment
Volume of gas burnt at STP = 0.1m’ ::F’
A Mass of cooling water=30kg . ™~ :

“Q
2" Temperature of water inlet & W'lte_r outlet = 22°% & 30°% resp.

Mass of condensed steam =.0,08 kg 4
¥ Calculate GCV & NCV of\th_e fueL 3]
Q10)a) Explain hydrogen evoluatmn ;&~oxygen absorption mechanism of wet
corrosion. ~ &l ,n\-ﬂ,\ [6]
b) i Explain the process of\cathodlc protection using sacrificial anode~
with diagram. ,f : 3]

i) What are anti curroswe paints? Give any 4 advantages LEing

nanopamclesm pamts QO 3]
.-.,,.“ OR s .\..'\C
Q11) a) Describe Galvaplsmg & Tinning with suitable dlagram L (6]
b) 1) Explalm Any 3 factors affecting rate of co:roswn \:frt nature of
environent, s o [3]
ii) Givethereaction & type of oxide ﬁlm formed m‘the oxidation of Na
& Cr metal, A3 (3]
5 ?‘ \\'/
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