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CHEMISTRY — MDC
Paper : MN-1
(Fundamental of Chemistry - I)
Full Marks : 75

Candidates are required to give their answers in their own words
‘ as far as practicable.

ANFERC Ferefer FIA Mo/

3, %, 9, 8 PARfeT (FNYORET) YR ST (ATF
(I BIAFT (e @ (ATF S0~ T) eTeF e et |
S| (I wife TR el M ¢ X0
(F) de Broglie @%b (Hypothesis) [Rg® 31 @R @3 sifdfes weilG e
(d) C¢H, (0 4R C5H,N o 163 o 703 te fa-7%wges (DBE — Double Bond Equivalent) Mo 3Gl |
(o) TRk 4fafRTtT Extensive T Intensive B @fia st ¢
(@) et e (U)
() 3 (W)
® v (P)
) e (V) |

(F) TC-GF AT R 15 G 24 ANIRS MYRHT (Meaews Arordbre TofFe e (unpaired)
RGN ey FTan |

) ﬁaﬁ%mmmmm@@WWz

1] O
CH—C—C—CH; > » €Oy

(6) 3% ¢ [z ©F (system)-93 T 214 WHod I |
(® F, Cl, Br, ] &% GToafe1cs 2Ege Svifed S pita ree |
(w) ffiRe Fdpbrmeits 2R SREIT s ¢

@ @ @

Please Turn Over

(5349)



(D(3rd Sm. )-Chemistry-MDCMN-l/CCF] (2)

@) G5 TR @32 ALY FIGW-GF FRI MG G2 ({6 FTI Trag 78 |

(@) RS &g M@ w8 YR UT G SlEd I |

%) D-suwls Srbres Rei sfersst it |

) < RiTmm A - Rigers smd, [A]! 3909 ¢ (FR)-93 ERibal Fetals, I @ e @F @R |

R e Jie
31 R B @Al ¢
(F) AT WS 8 WF Fwe! ¢
23t
() & e gelq| ¢

ol FEFE T TR 8

@) *b IR ZRATFAGL @
R
() b SARTTR TR ST HG e | @
81 % BIFT (10l 2
(F) Kirchhoff-43 el @
w3
() Arrhenius-49 ANFI | @

@l (3) Fe AT (z = 26) &I 4s qR 43 3d TERRGER ISR WEF S ey T
(@) @S S e (EH-99 QT «& 36 FE IR/ G I8 @R

(D) b e @ R 25% T zrs 20 WG 7w #met | @ IR [ 75% 754 720 T T
AN, ©f 7 FTA | 8+0+9

(5349)



(3) [D(3rd Sm.)-Chemistry-MDCMN-I/CCF]

8l (F) A @G AARTIVRT T F F9RE (GG W11 TRIFHRSTR) I | Tetad Fo40w I mie |

ql

b

®)

Q)

S
S))
Q)

C))

)
Q)

CH, CH,4
H—+—Br Br—1—H
(&) TG
Br——H Br—F+—H
CH,4 CH,
OH OH
(=M H*‘— CN ¢3¢ NCA'— H
CH, CH,4

27°C SHNIART < (e S STITTS eIy oS AEfeTs wimes 3 10 B (At 50 F5R 20,
Q, W ¢ AU-¢F Wi e 3|

ATER 8 YTICAT (Fe-9 Bfe IHTTS! et FCAT | YIS HFa AMSAE Wt FCA |
(R+R)+0+(57 +57)

GF (T S SPICHR & Cp IR Cyy=437 N0 SIS (thermodynamic) F=54< BIsie Al |

AT Toer Tel @ 932 97 AR 2p TATTH ATH® TG QRFFT! fHefy Tl |

fafeie e wfer®s T6@la Sawhorse €32 Newman Sifts w3t 46 et |

Br—4+———H
H——Br

CH, 8+(5+)+(3 Y, +37)
1T TRERT* T (Radial distribution function) I6TCS F (AT 2 ZIRTGITH TN 3, 3p '8
3d ToFTHS Ty (A [GRGRE Fixaafe (& orine |

n-REBGET o= WRMIRGHA-9F Tore @R & 2 It S |
R @ @) ST Ty A1 fgmet e (3+0)+o+9o

Please Turn Over

(5349)



(DG3ra sm. )-Chemistry-MDC/MN-1/CCF | (4)

5| (& CH;— CH(OH)— CH(OH) — CH;-437 e 78I FofneuiREmaefa ot ¢ SIvR e

)
D

HAfrTe! T WS I |
BRI 2/IS 3L SRS oafed Ny AN [t It |
N € N®-g47 Tl *f&x e I | (9+3)+90+9

sol (F) 25°C-q fsfeis ffGmeeai oem o ¢

S

(N

C,H,(g) + 30,(g) > 2CO,(g) + 2H,0();  AH = -337.3 keal
2H,(g) + Oy(g) — 2H,0(1); AH = —136.6 kcal
2C,Hy(g) + 704(g) —> 4CO,(g) + 6H,0(1); AH =-745.6 kcal
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[ English Version |
The figures in the margin indicate full marks.

Question nos. 1, 2, 3 and 4 are compulsory and answer any four from question nos. S to 10.

1. Answer any ten questions : 2x10
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(2)
)
(c)

(@

State de Broglie Hypothesis and write its mathematical form.
Write DBE of C¢H;,O and C;H,;N.

Classify the following as extensive or intensive :

(i) Internal energy (U)

(i) Work (W)

(iii) Pressure (P)

(iv) Volume (V).

With the help of Hund’s rule, find out the number of unpaired electrons present in the elements
with atomic numbers 15 and 24.
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(e) Arrange the following molecules in order of increasing dipole moment values :
: 0]

e 11, O
' CH;—C—C—CH, . CO,

(f) Differentiate between a closed system and an isolated system.
(2) Arrange the elements F, Cl, Br, I in increasing order of their electron affinities.

~ (h) Arrange the following carbocations in order of increasing stability :

® ® ®
‘Me, C-CH=CH-CH,, Me;C, MeCH,

(i) Define state function and path function with one example of each.

o () Define ionisation energy. Mention its unit.

' (k) Draw the Fischer projection of D-Lactic acid. ;
(I) For a reaction A — product, the plot of [A]"! versus time () is a straight line with a positive

intercept. What is the order of the reaction?

2. Write short note on:

(a) Aufbaw principle and its limitations 5
Or
(b) Inert pair effect. 5

3. Write short note on:

; (a) Hyperconjugation with two examples 5
I Or
! (b) Hiickel’s rules for aromaticity along with two examples. 5

4. Write short note on:

F v('a) Kirchoff’s equation ' 3
Or
(b) Arrhenius equation. ’ o 5

5. (a) Calculate the effective nuclear charge of one 4s and one 3d electrons in Fe(z = 26) atom.

(b) What is resonance energy? What do you mean by the following statement— “Resonance energy
of benzene is 36 kcal/mol.”?

(c) A first order reaction completes 25% of the reaction in 20 minutes. Calculate the time for 75%
completion of the same reaction. 4+3+3
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State the relation between the following pair of stereoisomers (enantiomer/diastereoisomer). Justify
your answer.

CH,4 CH,4
H—F+—Br Br——H
(6] and
Br————H Br——H
CH,4 CH,
OH OH
i H CN and NC H
CH;4 CH,4

One mole of an ideal gas expands from 10 litre to 50 litre at 27°C isothermally and reversibly.
Calculate Q, W and AU for the process.

Write down the expressions of electronegativity in Pauling’s and Mulliken’s scales. Explain all the
terms used. 2+2)+3+(1%+1%2)
Establish the relationship between Cp and Cy; thermodynamically for 1 mole of an ideal gas.

State Pauli’s exclusion principle and apply this to predict the maximum capacity of 2p subshell for
accomodating electrons.

Convert the following Fischer projection formula into Sawhorse and Newman projection formula :

CH,4 4H(12)yH(1Yat+1%)
What do you mean by radial distribution function? Draw this function for the 35, 3p and 3d subshells
in hydrogen atom.
Why is boiling point of n-butane is higher than isobutane? Explain your answer.
Differentiate between order and molecularity of a reaction. (1+3)+3+3
Draw all possible stereoisomers of CH; — CH(OH)— CH(OH)— CHj; and hence comment on
their optical activity.
Differentiate between thermodynamically reversible and irreversible processes.

Compare the ionisation energies between N and N®. (3+1)+3+3
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(a) Given the following heats of reaction at 25°C :
C,H,(g) + 30,(g) = 2CO,(g) + 2H,0(l); AH = -337.3 keal
2H,(g) + O,(g) = 2H,0(1); AH = —136.6 keal
2C,Hy(g) + 70,(g) = 4CO,(g) + 6H,0(); AH = ~745.6 keal
Calculate AH for the following reaction at 25°C :
C,H,(g) + Hy(g) » C,H(2)
(b) Arrange Mg?", Na*, F~ and 0% in increasing order of their size. Given reasons.

(c) Classify the following molecules as aromatic, anti-aromatic or non-aromatic :

@ ’ @ . 443+(1+1+1)
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