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( Fundamentals of Chemistry—I )

Full Marks : 45 (60 for 2023 Batch)
- Time : 2hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
Jor the questions

Write the answers to the separate Units /
in separate books/answer-scripts
UNIT—I

( Inorganic Chemistry )
[ Marks : 15 (20 for 2023 Batch) |

1. oo fEnaRe wa Seach qft Sferear : 1x2=2
Choose the correct answer from the
following :

(@) @Bl 3p-3AFHq I@ GO aﬂar%: @m«‘r}m
MRIYR 2O WF 7
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(3)
(2)

(b) %1 3s SRGR IR AR Re3 @Y wgw

Which of the following represents the F WF WS nodel@H B 1

correct set of quantum numbers of a 3p-

lectron? Draw the radial distribution curve of a 3s

¢ : orbital and indicate the nodes in the

@ 3,2 1, +1/2 curve. '

@ 3, 2, -1, +1/2 ' ~ '

. ‘ () n =43 TpRFEIER & R 2 % “fwaq

@ 3, 1, 1, 0 - AR TR ARG @7 - 1+1=2

fiv) 3, 1, 1, -1/2 What subshells are possible in n=4

energy level? How many orbitals are

i) o i ﬁ' o R ) . possible for this level?
Which of the following has maximum ,
ionic radius? ~ — “ 3. & R e R 2o Teg oy - 3x3=9
@i Lit Answer any three questions from the
. . following :
(i Na .
i) cst (@ IIR R R TR H® E=
s

cRfermele Srenfrosta o 1 T +4 |

The iohization energy of boron is
unexpectedly lower than the ionization

- energy of its preceding element
2. %R R I Pt eeR Bt o - 2x2=4 beryllium. Explain. S

(iv) Rb*

o

Answer any fwo questions from the

following : () R-asFT AW {27 -39 ww2e AN
(a) TAATE OF TR TR TIBARHE B =2 . o 1 1 142=3
' - . What is de-Broglie’s theory? Derive the
Wha alize nal
wavet ﬁ?:;ﬁ:::; lized andorthogo . de-Broglie wave equation.
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{c)

(4)

Alired-Rochowd *&f$ I4FI IN 4
[ AR R A 0 o =
IR AR TeIE 077 A

Calculate the eleci:ronegativity of
carbon atom following Allred-Rochow
approach. Given the covalent radius of

- carbon atom s 0-77 A.

(d)

(

Slaters @ 3|/ IR Cl-om@ 3d-
IEH,  4sLAFA TR ﬂﬁﬁa AR Zg

ferean o 1+1+1=3

Using Slater’s rule, find the Z 4 for
3d-electron, 4s-electron and at the

periphery of Cl-atom._

@™ 2023 1@ TA-TEAR I RS )
( Additional for 2023 Batch only )

4. RUR® ¥ H-"ANFE Schrodingerd O
‘ﬂiquﬁﬁmﬁwrwmmvm
oo By O w23 Se 3R R 9B

2N SR FIGAA FEE fF 7

Write the Schrédinger’s wave equation for
H-atom in the three-dimensional space. Give

the

significance of each term used in the

equation. What are the physical significances
‘of y and y2? Mentmn the condltmns for an
acceptable wave function.

P25/468

2+1+42=5

( Continued )

5. mﬁmmﬁamwmw%ﬁem:

(5

UnNiT—II

( Physical Chemistry )

[ Marks : 15_(20 for 2023 Batch) ]

Choose the correct answer from the
following :

{a)

(b)

P25/468

’
-

T (@R R TTHRCO T

The correct expression for average
velocity is

. 2RT " 3RT

) Coy = N2 (i) Cov = A
8RT , 8RT
= |28 C.. = |28

(iii) Cqy M ({v) Cyy Y;

T T RS TN ST Tl
Ry FETS IRTS TIAD TA

The formula used for the determination
of relative viscosity by Ostwald’s method
is i

@ M- a4 @ M- ity
Ny doty Ny doty
i) DL = daty L dh
ng 4y Ny Gty
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1x2=2



(6)

6. o R N P oA T o 2x2=4
Answer any two questions from the
following :

(@) 15 °C Txe® TG o IR () TR
R Q9 AF (i) T T AW FA 1+1=2

Calculate (i) most probable velocity and
(i) average velocity of nitrogen gas at

15 °C.
.. (b), &R SReEE E o R (i) Cs, T
’ (i) H,0 % O o % 4W F11 1+1=2

Using the law of equipartition of energy,
calculate the total energy of (i} Cs, and
(i) H,O gas molecules.

(c) ©F TR IEE FPEA a UF 1/ T AT
s el 7 1px4=2

What are the units and physical
significances of the van der Waals’
constants a and b?

7. wR R e Rl 2R Tew for 3x3=9
Answer any three questions ffc_)m the
following :

(@) < crI T Tawel, T B qF FOW
e W a1 R Swere Co, o3
A T SR 14 = IR TS W
Tyl ok w41 | 1%+1%=3

P25/468 ( Continued )

(b)

(c)

(d)

P25/468

r

(7)

Define critical temperature, critical
pressure and critical volume of a gas.
Sket¢h the Andrew’s isotherms of CO,
gas at different temperatures and 'label
the critical temperature on it.

- et

A e e B @ osn @ oI
TR TR S TR TS SESH vike |

' . 1+2=3
What is meant by excluded volume?
Show that the excluded volume is four
times the actual volume of the gas
molecules.

RS S O R T Bt

afSCor for |

Write the drop number method for
determination of surface tension of
liquid in Iaboratory.

w1 R A P oS B R B :
1%x2=3

Write short notes on an§ two of the
following :

(i) AR
Parachor

( Turn Over )



(8)

(i) TP T& °iY
Mean free path

(i) FeFEN Tl
Degrees of freedom

( &% 2023 +F TE-TAR IR O[T )
({ Additional for 2023 Batch only )

8. (o ord S FRFRE Fry W (ST @ A

515 feifs %RT Yat1%a=2

Write the kinetic equation. of gas and

' show that the average kinetic energy of a

(b}

P25/468

. 3
as is —RT.
& 2

P (Y ST W o o Rgfs AR
PRPHZ  ERETA F1 SH TR T
HAFATHT foren 1 2+1=3
Discuss the causes of deviation of real

gases from ideal gas behaviour. Write
the van der Waals’ equation.

( Continued )

(9)

UNIT—III

(‘Organic Chemistry )

[ Marks : 15 (20 for 2023 Batch) |

9. TS PR ©F oI Af Sfiesi . 1x2=2
Choose the correct answer from the
following :

(a) Fo SERS WG TG T ?
Which of the following is an electrophile?
(i) AlCI; |
(i) BCl,
(i) NH
(iv) CH3OH

@

(b) IREOEA & AR AR A TR 2

What type of hybridization is shown by
carbocation? -

<

(i) sp?
(i) sp®
(ii) sp
V(iv) sp3d?

'P25/468 ) ‘ ] ( Turn Over )



( 10 )

(11)
10. o9 R e 9t oeR Beq o 2x2=4 ) T R G o TS 53 R B
Answer any two questlons from the | o 1%4x2=3
following : Write short notes on any two of the
following : L
(a) WMMWW|WW| ng_ . .
] QLT er conjugal
Phenol is less basic than benzoic acid. () JRFTARNA / Hyp Jug
Expla.in.

(i) ¥R / Carbene

(i) = 4R’ / Inductive effect
(b) =e fam Wmﬁ ﬂﬁ‘ﬁﬁ TS IR :

E T T (c) =R R R @ REG 5o =1 :
Arrange in the order of stability of the ' 1x3=3

following carbocations and explain : ' Complete any three of the foliomring

) + + + .- reactions :
- (CeHs)3 C, (CgHs)a CH, C<H< CH
6fs)3 6tis)a 6Hs CHy () 2CH,Br+Na—STehe o
' o electrolysis
(c) ¥R-IT5 OMT S b by G P | (i) RCOONa >?
Write a short note on Corey-House ' (iii) RX +Li+R'X——?
synthesis. * ‘ Ni
(iv) R—C=C—R+H; —55—mss >?
11. %[ R @ RRb =y . ' =9
o o 3 (d) <RI cETerTa R SR B
Answer any three questions from the - W AR F9, GECFE] (T CHEWA
fallowing : RR¥FR" @ F, >Cl, >Br, >1,. 1+2=3
(@) T 7 RpR SAceo e oo ST 390 | Write the halogenation reaction of
1+2=3 alkane with example. Justify th.at the
What is resonance? Draw the resonating ' order Of. reactivity of halogenation of
structure of phenol. : alkanes is F, >Cl; > Br, >1,.
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(12 )

( FE9 2023 WR T-TAR IR WoRe )
( Additional for 2023 Batch only )
12. (@) O «fic oftfs «fosts =fndt 1 Imm
9 2
Formic acid is stronger than acetic acid.

Explain.
(b) GTFR Ol ATS-NER B | 1

Write one method for preparation of
alkane.

(c) =TS AT =11 oig oz o el
foare 3 : 2

Select the electrophile and nucleophile
from the following :

CI-, ROH, AICl;, C2Hg

* kK
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