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BTECH
(SEM 1) THEORY EXAMINATION 2024-25
ENGINEERING CHEMISTRY
TIME: 3 HRS M.MARKS: 100

Note: 1. Attempt all Sections. In case of any missing data; choose suitably.
2. The question paper may be answered in Hindi Language, English Language or
in the mixed language of Hindi and English as per convenience.
1.3 Ul &1 SR <INTT | T TR ¥, 3wy d STl & Seoid 9 8 o Refa
¥ IUGFT ST WKh: AP U Bl 7 |
2 UeAl BT IR 7 =g GOUTJER B 91w, oS wiT sirar &l ud Sl
&1 AT AT BTy fhar ST |ear ©

SECTION A

1. Attempt all questions in brief. 2x10=20
|t weit & Hau 7 3w iR

Q no. Question CO | Level

a. Illustrate, why Graphite is good lubricant in solid state? 1 | K3
AT b TTSe S AR H 351 Hgdh I 82

b. What do you understand by metallic bond? 1 | K2
T SeH 9 STY o1 TR 87

C. Define IR active molecules? 2 |K1
TSR Afeha SUL3fi I TRUTT B2

d. A solution shows a transmittance of 20%, whenkeptinacellof25cm |2 | K4

thickness. Calculate its concentration if the molar absorption coefficient
is 12000 dm*mol+cm-.

2.5 1t HieTs &t 94 B W W W TH °IA.20% BT JUN0T &=1idT ¢ | afE a1g
m@ww 12000 dm3mol'em™ %a‘rsﬂﬁmfﬁmﬁ|

e. Illustrate, Why does part of amail-inside the wood undergoes corrosion - 3 K3
easily?

A4 [ Thet & 31eR PId BT W T T RUFRT I 81 oIl 872
f. Evaluate Why KCI-NaCl — H20 should be regarded as a 3 components | 3 | K4
system, Whereas KCI-NaCIl-H20O should be regarded as 4. components
system?

gih &Y fb KCI-NaCl — H20 &1 3 gcah| dTefl Hurel! ol =1 i1 amfgy,
Safd KCI-NaCl—-H20 &1 4 gce! arell Yurmell & JH1 ST aifge?

g. Define calorific value. 4 K1
S AH Bl gRUT &)
h. Explain why 2 moles of lime required removing temporary hardness due | 4 K2

to Magnesium?

§am! for TRRT & SR SRR FERAT I GR B & T 2 Hid g Bt

TSl Fif g2

I. Classify the polymers on the basis of tacticity 5 K4
eI & SMYR TR IR 1 (R0 DI

J. How are Grignard reagents.prepared, and what makes them useful in | 5 K3

organic synthesis?

e siftp e $8 daR U 9rd 8, 3R 31 e I Pef-e IZavu # Iuanft

SRIGI
SECTION B
2. Attempt any three of the following: 10x3=30
= # 9 5l 9 el &1 SaR dfg |
Q no. Question CO | Level
a. With the help of molecular orbital diagram, explain the paramagnetic | 1 | K2
character of Oz and diamagnetic character NO.
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3HTIUad HaT 3RT B! Tgrdl ¥ O, & SFIEDHIY 07 94T Ufagwaig 701 NO
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b. Illustrate the concept of Raman spectroscopy and explain how it differs | 2 | K3
from infrared (IR) spectroscopy.
T WIERDIY B STYRUN BT JUI B3 3R FaTY S I8 FIPRS (IME3R)
WagRa it § o4 g g
C. What do you understand by cell and battery? Describe the construction | 3 | K3
of lead acid battery with the reaction occurring during charging &
discharge.
U9 TS St I 31 T I 52 FTfonT SR fEarst & SR 819 aral Ufdfehan &
T S RIS ot & i 1 o
d. A water sample on analysis give the following result: Ca?= 80 |4 |K4
mg/L,Mg?" = 24mg/L, CO2 = 33 mg/L, HCO* = 132 mg/L, H* = 10
mg/L, NaCl = 4.3mg/L, MgCl2 =19.0 mg/L and Mg(OH)2= 34 mg/L.
Calculate the quantity of lime (74%pure) and soda (92% pure) needed
for softening 50000 L.iters of water.
Ot & T &1 foxdver s R Fofafed oo fea 8§ Ca?t= 80
mg/LMg®* = 24mg/L, CO, = 33 mg/L, HCOs = 132 mg/L, H* = 10
mg/L, NaCl = 4.3mg/ Td, MgCl, =19.0 fheitum/fie ok THei(3iTa)2=
34 fefium/dieR| 50000 dieR UM &I TRE @& [T TGS T (74% YS)
3R ST (92% ) B HET Bt 0T B
e. Illustrate the preparation of Grignard-Reagents with their applications. 5 | K3
YHdd! 3 T & 375 orgmantt & Y fafd &
SECTION C
3. Attempt any one part of the following: 10x1=10
1 9 9 fdt to e &1 SR ARg |
Q no. Question CO | Level
a. Illustrate the fullerenes, discussing their preparation,~properties and | 1 | K3
applications.
B IR U I e ford, 39! daRt, 101 SR Syl IR 9di $1
b. [llustrate the band theory of metallic bond and classify the solids on the | 1 | K3
basis of it.
uifdd deF & o RIgid &1 9o B SR GHd SMYR W Sl &1
FHHR B
4. Attempt any one part of the following: 10x1=10
1 A 9 50 1o ueT @1 SR AR
Q no. Question CO | Level
a. Discuss different modes of vibrations in IR spectroscopy. Also signify 2 | K3
the importance of finger print and functional group region.
IR Wl # Hud & faftd el W ==t H| R file sk
FRIdS T8 &4 P Hed &I H 3T
b. What do you understand by chromophores and auxochromes? Discuss | 2 | K3

the different types of electronic transitions. The % transmittance of an
aqueous solution of unknown compound is 20% at 25°C and conc. 2 x
10 at 300 nm. The length of the cell is 4 cm. Calculate the absorbance
and molar extinction coefficient.
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DHIHTHRY 3R SaIh I F 310 7T YH 72 [AfHd TSR & Sadei-d GhHul
TR Tl B3| ST DB & STl °Id BT % FUYT 25°C 3R Fgdl W 20% 71 2
x 10°5 300 nm TR | HIRTDHT BT TETS 4 T g1 TN 3R HieR G Tories B

T B3|
5. Attempt any one part of the following: 10x1=10
1 3 | 5 v yeH 3T SR AR |
Q no. Question CO | Level
a. Discuss the mechanism of electrochemical corrosion of iron with | 3 K3

evolution of hydrogen. What will happen if a zinc rod is vertically half
submerged under water?

BIESIoH & [ & 1Y le & faggd I &Rl &1 fharafel R == &1
IS b &1 8 ) url & 3ner urt | ga faun S ot = g

b. Derive the Nernst equation and explain how it relates the cell potential to | 3 K3
the concentrations of the reactants and products.

Tie et god Y 3R Fd¢ [ U8 Id emar & SRS 3R
UGl Bt Figdl § HY Siedl g

6. Attempt any one part of the following: 10x1=10
=1 & ¥ 5l 1oy &1 sar g |

Q no. Question CO (. Level

a. What are ion exchange resins? How water can be softened by | 4 K4

demineralization process. State the merits and demerits of the process.
3T URTdS o 1 €7 faafsiiaor ufhar g1 urt & H9 Ry o
Tl 82 UfshdT & 0T 3R W §amd|

b. What do you understand by proximate analysis of coal? Calculate. GCV | 4 K4
and NCV of coal having the following compositions; C = 85%, H = 8%,
S =1%, N = 2% and ash = 4% (Latent heat of water vapour =587 cal/qg).
PO & Adhead fazayur § ey a1 IHed &2 Fufafed IRemrae oiad @
SRt ofR Tefielt &1 TUMT HY; C = 85%, H = 8%, S = 1%, N.=12% 3R ASH =
4% (STETATST &1 o S¥AT = 587 HARI/ATH) |

7. Attempt any one part of the following: 10x1=10
= ¥ el 1o ue &1 Swr g |
Q no. Question CO | Level
a. Explain the preparation, properties and applications of the following | 5 K2
polymers:

1.Nylon-6 2. BUNA-N _ 3:.Backelite 4. PHBV

fufead ifenR @t dars), 701 3R SFTERT &1 SaRa e
1 ATAH-6 2. §1-T 3.dbdrge 4. Nu=reiat

b. What are conducting polymers? Classify conducting polymers and | 5 K2
mention their important applications.

YATE UTerR T &7 HaTg UITenR bl ¥ifghd b 3R ITehT IT0Rd B
TEAYU! ST,
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