B.Tech., I & II Semester
Examination, June 2025
Grading System (GS)
Engineering Chemistry
Time : Three Hours

Maximum Marks :

Note: 1) Attempt any five questions.

fes=dl uta we=l o1 ger HIfrT
i1) All questions carry equal marks.
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iii)In case of any doubt or dispute the English version

question should be treated as final.
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. 1. a) “Write short note on

i) Sludge and Scale

ii} Caustic Embrittlement
1ii) Boiler Corrosion
Tty feogoft fora)

i) @Has iR =hd

ii) @ivce Ueate

iii) g ST
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by 100 ml water sample required 20 ml ni“Nfﬁﬂ H,30, for
- neutralisation o Phcnﬂlphlhalcin end point. Afier Methyl
orange was added to this and further acid r-::qui‘rcd was
2 5 ml. Calculate the alkalinity type and extent in terms
of CaCO, equivalent.
100 foreft, ol & = &t fhaRelfer aid faig o Igrd=
< ¥ fore 20 frft. N/S0 H,S0, Y anaeaesar 2t swd
fyerger aif¥st e & ame iR aifte an<T &t sraegsdr
2.5 fiyelt. et CaCO, Tged & Tt 3 &iedr & HR 3R

H=r &Y U F

a) Anoil sample under test has a Saybolt Universal Viscosity
same as that of standard Gulf oil { low viscosity standard)
and Pennsylvanian oil (high viscosity standard) at 210°F.
Their Saybolt Universal Viscosities at 100°F are 61,758,
and 420 seconds, respectively. Calculate viscosity index
of the sample.
afteru] 3 ded b o T J 210°F UR HFE e ool (B
Ryfaare= 5®) ik dfaRfar der (Sea RafaaeT 7rE)
& | Hatee ghiade faufaamT 81 100°F ) 336! ¢
Hdee gieda Rrafaage e 61, 758 3R 420 [bs 2
T BT R ETes $ T |

b) Describe ion exchange process used for softening of
water with neat diagram. A zeolite softener was 90%
exhausted by removing the hardness completely when
10,0001 of hard water sample passed through it. The
exhausted zeolite bed required 200L. of 3% NaCl solution
for its complete regeneration. Calculate the hardness of

water sample.
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I @ RE T 3 T SR B S dtelt JTa Yaade b} Define Corrosion. Write types and prevention of

wfehar &1 guis [TH PR AN &b HI2 P WD franenze corrosion. Explain theory of mechanism of corrosion.

HFea2 59 10 D{}{jLWq‘ﬁﬁ:{ﬁWq{rm How much rust (Fe,0,.3H,0) will be formed, when

Bt T TRE A T 90% FHTH 2 T FIH Risiiense 98 100 kg of iron have completely rusted away? (Mol. Wt.

of rust =214 g).

Y ¥ QU1 AW < foTT 2001, 3% NaCl €iet & 3ngezasn _ &)

oft| ot 3 T Y HSRAT Bt AT R HEROT & aRAIE e HaRor 3 g iR Jeem
3. a) Explain the followi ies of the following ( WERUT & a7 & fagia 6 2men &) 59 100 e
S, a LXplain the lollowing prﬂpeﬂles Ol the [ollowiIng (any N .

o) ST O aRE | S @1 it g, R 5 (Fe,0,.3H,0)

i) Aniline Point FHAM? (ST &1 A G99 = 214 TIH)|
ii} Cloud and Pour Point

iii} Flash and Fire Point

3. a) Define and explain the terms involved in the phase rule.
fp=iferRaa & Uil 6 e @) (PiE ar) Draw a neat labelled phase diagram of water system and
H ﬁi explain the areas and curves in it. What is the significance
i) aEe ik ‘H?ﬂﬁﬁg of the triple point and meta stable curve in this system?
i
iii) weter ok =i faig oy e ¥ anfire ereRl o aRifia @ offy e wer

b} Distinguish between thermoplastic and thermosetting Ui @] T TR -2 Traifera 9RO STNE F=0 3w
resins. Give preparation and application of Urea- I 857 ofe Tt H s = Wmﬁﬁwfﬁgaﬂq
Formaldehyde and PVC. . N S — 3o
spffefaeds aitw et Y & g siar saEq gfvar- | ‘ HEw ¢
whifeeass ok PVC & dardt 3R srgua gamEa b) What are the important properties that an efficient

L5g

lubricant should possess? 1.5 gm of a lubricant oil
dissolved in alcohol require 24 ml of 0.0125 N alcoholic
KOH for neutralization. What is neutralization value of
the lubricant? If an oil to be used in machinery should not

have neutralization value greater than 8.0, is it safe to use

4. a) Differentiate chain growth and step growth
polymerization. Explain Free radical and lonic
polymerization with the help of suitable example.

sigen g iR =R G FghIH 7 o e Hfem

Suge ISRl BT HEHdl g Wewa iR st the test sample as a lubricant in the machinery?
aEerdhieRur B e B
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TP FeTel gD W B A FEeayo] o1 g AT ? Sehiget
4 gel 1.5 019 TEd dal B <L[alEga e & it 0.0125 N
siehlad KOH & 24 freft &t snasadar ekt 81 Figd o
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How can a combination of UV and IR spectroscopy be
used to determine the structure of an unknown organic
compound? [Hlustrate with an example.

ot arsita wdfe difte & dve-n FuiRa &3 & g
UV 3R IR wagaidl & e &1 S9an &4 s =i
HEFET §7 T ISR F WA

What is Electronic spectroscopy? An unknown substance
absorbs 40% of the light of wavelength 43.5 nm in a cell
of 2 ¢cm dimension when has a concentration of 20 gl 1.
Under the similar conditions, what percentage of light
will be absorbed by a solution containing 40 gl.7! of the
same unknown substance?

& A F 43.5 nm Twe] 3 TR @ 40% AT T
2, g g AigaT 20 gL Bt &1 9= Rkl |,
It arena 9grRl & 40 gL gEa Oid T foean wfdera
wesreT AT fhar s 7
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a) Whatis Lime Soda process? Calculate the amount of lime
and soda required for softening of 20,000 liters of water

b)
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whose analysis is:

Ca(HCO,), = 40.0 ppm; Mg (HCO,),= 36.5 ppm;
CaSO,=34.0ppm :MgSO, = 30.0 ppm; CaCl,= 27.75 ppim.
e et iR e ? 20,000 fiex arft @Y AT P B
v arasa® 9 iR @1 B AEr H A0ET B RS

fyedigor =9 UPN & ¢ o

Ca(HCO,), = 40.0 ppm; Mg (HCO,),= 36.5 ppm;
CaSO,=34.0 ppm ; MgSO,=30.0 ppm; CaCl,=27.75 ppm.
Write brief note on (Any two:

i} Electron affinity

ii) Effective Nuclear Charge

iii) Aufbaurule

iv) Atomic and Ionic size

wférg feoaoft i) (12 |1)

i) gelag ayar

ii) Wt gRHTy ST

iii) awans Frag ")
iv) GYHIY] 3R AR 3THR

Write brief note on (Any two)
i} Electro negativity
ii) Polanzability

iii) Oxidation states
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i) faed oIS
i) ueleoliadl
i) aifediaor sEwmy
b) Calculate temporary, permanent and total hardness of
water sample containing Mg( HCO,), = 7.3mg/L,

® Ca(HCO,), = 16.4mg/L, MgCl, = 9.5 mg/L and
CaSO,=13.6mg/L.

Mg( HCO,), = 7.3mg/L, Ca(HCOy), = 16.4mg/L,
MgCl,=9.5 mg/L 3R CaSO, = 13.6mg/L I T T
1 areerht, Tl iR T HORAT H AT B
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