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CHEMISTRY
( Theory )

Full Marks : 70
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks for the questions

ALLOTMENT OF MARKS
Q. Nos. 1-8 carry I mark each : 1x 8= 8
Q. Nos. 9-18 carry 2 marks each : 2x10 =20
Q. Nos. 19-27 carry 3 marks each : 3x 9=27
Q. Nos. 28-30 carry 5 marks each : 5x 3=15
| | Total = 70
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1. What is the value of angular momentum for 3rd Bohr
orbit?

Tor 3’7 SRR (FIfas ST W = 2

2. How many moles of methane are required to produce 22 g
CO, (g) after combustion?

R ¥e R e Wi 22 g CO, (g) CIRT TR 2

3. Write the van der Waals’ equation for 1 mol of gas,

1 X5 (o1%] M (S TR TR FANFIH! o |

4. Write the law of conservation of energy.

*Req FRFHIAASK SACH! 7 |

5. What is the oxidation number of Cr in K2Cr207?

K2CI’207€ CrI &gy KM W ?

6. What is heavy water?
a1 i 2

7. In diagonal relationship, which element is relateq tq Lio
3 S (FECH! (e LiF 7157 &fve 2
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8. Arrange the following carbocations in increasing order of
their stabilities : 1
IR TIPS TR HFHS T -

CH;—CHy, ¢H,, (CHa)sC, (CH3)QCH

9. What is limiting reagent? Explain with an example. 2

Sifte ReRe 7 @Bt SrizgerR I 91|

10. Calculate the energy associated with the first orbit of He™.
What is the radius of this orbit? . 2

He+aﬁmmﬁ%amwﬁawmﬂwwua3mﬁmmzﬁw
=9

11. Arrange the following in increasing order : 2

Ay SrEReReRs e FIo &M :
(a) Li, Na, K, Cs (Metallic character / qredm 4¥)

(b) HF, HCI, HBr, HI (Reducing capacity / Rems o)

12. Define ionization enthalpy. Arrange the following in
increasing order of first ionization enthalpy : 2

AP mwﬁaﬁmﬁnnum%mﬁ-ﬁamﬁmﬁwqu
e IS FIS A

B, C, N, O
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13.

14.

15.
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OR / &1

Define electronegativity. What is the relation of metallic
and non-metallic character with electronegativity?

R Ao s fordn | Ry Jeer Gire qredn IF Sredy @[
o 2

Define hybridization. What is the shape of C1F; molecule?
HF9 e 1 1| CIF 5 (TIER APIS (FCTFal = 2

Balance the following redox reaction by ion-electron
method :

wore T (qos RGN SARA-2A37 ~1&forT et 341

MnOj; (aq) + SO, (g) ——s Mn?* (aé) +HSO0; (aq)

Discuss, in brief, how permanent hardness of water can be
removed. *

iR TN IR PRI 71 IR AR, TR A 31471 |
OR / &
Complete the following reactions :

WWW‘Y'W:

(@) H @)+ CO®) —gmpa?

A
(b) C3H8 (g) + 3H20 (g) Catalyst—) ?
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16. The concentration of hydrogen ion in a sample of soft drink |
is 4x10"3 M. What is its pH? | )

T I T <O 2R T SR ARl 4%1073 M Tt WK pH
I 2'3?

OR / 7i&1
What are electrophiles and nucleophiles? Give examples. 2

e iR e Mo T I e 7 TR faa

17. Why do alkali metals form blue colour with liquid
ammonia? 2

TR QPTLR O Gy R Tie R e | (91 T2

18. “Diamond is hard, whereas graphite is soft.” Explain the
reason. ' 2

-‘%W,ﬁ@m@mu”quW|

19. When electromagnetic radiation of wavelength 300 nm falls
on the surface of sodium, electrons are emitted with a
Kinetic energy of 168x10° J mol~!. What is the minimum
energy needed to remove an electron from sodium? What is
the maximum wavelength that will cause a photoelectron
to be emitted from sodium? 3

300 nm SRR Ofve FEem RRFT oA g ope SeifEe T
1-68x10° Jmol™! = &3 TEw fiofe = | RRAPE [ XAGT
ﬁ#@WWﬂWWWQ’??WW?ﬂW
R wefee B0 TR o[ T 3ga el 2372
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21.

22.
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What are Dbiodegradable and non—biodegradable
pollutants? Give examples.

(o) TR S SLe T oS 2 S o |

What is bond order? What is the relation between bond
order and bond enthalpy? Calculate the bond order for

O3 ion.

WWWW?WWW'WWWWﬁS?
O3 SIF+S =i 1Al AT 347 |

OR / 7%

Draw the molecular orbital diagram for N, molecule
Why does He, molecule not exist?

N, SR RS RGN o et 341 | He, SOR R iy 713 o

From kinetic gas equation, show that the total kinetic
energy of 1 mol of an ideal gas is 3 5 kT.

coreg A FNFR TRES (Y6 @ 1 ' S (TR oif e
S kT

OR / 71331

At 25°C and 760 mm of Hg pressure, g
600 mL volume. What will be its pressure
where temperature is 10 °C and volume of
640 mL? ‘

8as occupies
at a height
the gas is



(7))

25 °C ¥l Wi$ 760 mm Hg 1S ¢ (=g WFeq 600 mL.
TRRE 51 T Tweite B 27 3 Sawel 10 °C. 43 oS cﬁiﬁﬁa
e 640 mL 27 (=GR B R =732

23. Calculate ArG° for conversion of oxygen to ozone at 298 K,
if K, for this conversion is 2:47x10727 : . 3

008 K Sxere SEwie SRER ARIETT AT A, G 3 W fefa 1, 3fi
RIRFIOR K = 2-47x107%° = :

20, @03

24. Describe the manufacture of Portland cement. What do
you mean by setting of cement? 3

oraie BarsT Seetra 390 41 | FBord oot Jfeicer 7 3w 2
OR / &

What will happen, when—
& =67, c@fea—

(@) carbon is heated with conc. H,yS0,;
515 H, S04 07ce IH Teg 3 T,

(b) CO, gas is passed through limewater? 3
PPN A CO, (TR 2R T 2
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25. Discuss the toxié effect of SO, and SOj.
SO, WIF SO ;3 REferar SCEw-T 3947 |

26. Write the possible isomers for CsH;,.

CsH12q B Wm ﬁ'*ﬂ |

27. Write the IUPAC names of the following compounds

Ay StalRe @51IRT IUPAC =y fo
(@) CHz—CH,—CH,—CH—CH,—CH,—CHj,
CH=CH,
Cl .
(b)
OMe v
Cl
(c)
CHj
OR / M&1

Write the Htuckel’s rule. Identify the aromatic compound
from the following :

e B! BT 1 wore TP o[ w3'wis Ml MR Threy

2 O
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28. Answer either (a) or (b) and (c) :

\(a)W(b}W(a)?Wﬁ'«’ﬂ:

(a) What is the effect of temperature and pressure on
. equilibrium for the following reaction?

N, (g) + 3H, @) — 2NHj (), AH =-925 keal mol ™

Establish the relation between K, and K, for the above
reaction. ' 5

wore el REFIOR STH 6o TRl ST DI 2oR 391 1 :
N, (g) + 3H, (g) - 2NHj (g), AH =-92-5keal mol ™}

%WﬁmprWKcawwmﬁm

(b) What happens, when (any three)—
2 405, @fem (R e RN —
(i) phenol is passed over heated zinc;

o/ R @oracd frwe vifere ¥4 2,

(ij) HBr is added to 1-propene in presence of peroxide;
R TR ToiRfve 1-27 R oTee HBr G IR,

(iii) benzene is treated with chloromethane in presence
of anhydrous AlCl3;

< AIC17 Boiffe (R & TR oo o FRE;

(iv) acetylene is treated with Na metal? 3

Naﬁ@?mqﬁﬁﬁﬂ?mﬁ?ﬁm?
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(c) Give one example each of +R and -R group.

+R O —R YR 20T B e o |

(@) Write the differences between extensiye
' prdperty .

ePTIRY S SESNRN 407 “AeFPIR Fra |

(b) Define standard enthalpy

bustion, co
298 K and 1 atm. After com ,

are produced and 3267-0kJ of he
Calculate the standard enthalpy
of benzene. The standard enthalpies of

of CO,(g) and H,O(l) are =3935 k Jm
-285-83 kJ mol! respectively,

1T 97 R I CACEA 7 208 K S3sers
1 %91 (%A 7 1 T | A CO, (g) wre
¥ 32670 kJ ot RS T | TR oy
A¢H® 4 911 CO, (g) W% H,0 ()3 B9 SHearyy

TN -393-5 kJ mol ™! &IF -285-83 1 ; mol-1
OR / 153y

State Pauli’s exclusion principle and Hun &s
maximum multiplicity. Why are half fijjeq
filled electronic configurations more st

an
able than

and intensive

of formation The
combustion of 1 mol of benzene takes place

at

2(®) and H,0 )
at is liberateq.
of formation’ AgH®

forlmltion
ol™ 1 and

1 atm wops
HQO (]) %ggm 25
T Mot

G

TR 2

rule of

fully
others?
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Arrange the following orbitals in increasing order of their
energy @ : 5

PR My AR W 793 T <o N Rye o 1 wief-of o
mﬁwqﬁmﬁzﬁﬁﬁﬂwmwﬁmwﬁwwﬁf%a?m
SraERe TRREGARARS PrRed «fe e Fve e

6s, 5d, 4f, 6p

30. Complete the followiné reactions (any five) : 5

Wﬁmﬁmms{imcfw@mm)s

HQO/ Zn
(@ CHz—CH=CH;+ O3

Red hot Fe
(b) CH=CH 873 K

v

+

: H
() . CH3—-C|3=CH2 +H0 — 7
CH;3

(@) CoHsBr + Na Dry ether > ?

Alc. KOH
(e ) CH3——(I:H'_‘CH3 ' > ?

Br

FeCl
0 et

% % ¥k
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