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{ Nov/Dec )

MATHEMATICS
. {Core)
- . paper =“C—-'1"'
.(Ca.l'culu's.] D .l
. Full Marks : 60 |
Pass Marks "24

Time + 3 hours

The ﬁgures in the margm mdzcate full marks
for the guestions

1. (o) Write the" Valu_e,-'of-. .E;tanh.?_c._ IETERPUE T |

__ (b} __-Wnte the curve on whlch the pmnt
(coshx,smhx) hes 1

 fc) Write the mterval on Whlch seca.nt’ is
* one-to- one L PP

(d). Find Yn» 1fy s1n5x 0032x DR 2 |
{e) F‘lndyn;1fy x smx 3

i Sketch the general shape of the graph of :

y= f(x), where %=2+x .x2 -

pa3aL. . (TumOwer)



{g9)

(h}

(q) :

‘5

{c)

(d)

P23/11"'

b

Find y,, if y=e™" 7 sinx. ' 4

. tan
Evaluate lim anx-x
_x—>0 x- smx

Find the asymptotes of the curve
2

y? -x%-2x-2y-3=0 5.
- Or
For the curve Y= x+s8in2Xx,

—%‘f-xsz?n find the local ma:amum,
local . minimum -and the interval on
which the curve is concave up and
concave down

Write - the washer"s area with outer
radius R(x} and inmer radius r(x) 1

Obtam the r-eductmn forx__nula for
fxme ™ dx. T

-Obtain the reduction formula for _
!cos" xdx. S _ 5
' Find Itan“'::é dx.
. . 1sm3 x s |
Fmd the va.lue of-| ——— dx. - 5
: cos® x . |
{ Continued )

(a}

{c)
(d]

e

X y 1’

-P237311 .

t3)

Or

. Find the'voluthe of the solid generated

by revolving the region bounded by the

curve y=x? and the lmey 0, x=2,

about x-axis.

- Write the parametnzatmn of the graph
~ of the function f (x) . 1

on

if a curve. is symmetnc about x-axis and

the point (r, 8) lies on the graph, then
write which of the followmg also. lles on - .
the graph o S o 1
@) (r, n-8) ' '

i) (-r, n—0)

fiii) (-r, -6}

" {iv) (-1, 8)

 Define a parametric curve, ' 2

Write the polar equation of xy=1. 1

- Write the equivalent Cartesian equatlon

of r¥sin20=2, . S : -2

Find the perimeter of the ellipse
2. .2 :
: deﬁned

* [y wmch is

“a? p?
'parametncally by x= asmt Yy =Dbcost,

a>band 0<t<2m. - 4

- ( ?_"um Ope_r) |



(4

Or

o 'i’"_Fmd the centroid- af the ﬁ.rst-quadrant
__.'arc of the asteroxd x= cos t y 2sin® ¢,

(9

()
o
@

e

Find the unit tangentivector of the curve

O<t<2n ;

Find the length of the- cﬁr:\féwx=cost,

S

. or

Find the centre, foc:1 VEI‘thCS of the

':oomc sectlonx +2x+4y 3 0

. ..-Deﬁne K3 vector fu.nctwn

Write the value of (u ><v)

Define triple’ scala.r product of vectors.

Show that vector and 1ts first denvatlve :
are orthogonal :

- Evaluate I; (t.f;ff reTtjk)dt, . R

?[t)'= sin2ti +cos2tj+k; 0<t<m.
- Or .

-... Find the acceleratlon of the partlcle .
- descnbed by 7= (t 1)1 +(?t2 1]_,'+2tk at

' P23—3200/11
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MATHEMATICS -
~( Core ) -
Paper : C-2
( Algebra )

| Pull Marks : 80
Pass Marks : 32

" Time : 3 hours
* The figures in the margin indicate full marks
Jor the questions ' :

‘1. (@) State the modulus of the complex
' -riamber (1+cosB+_isin9]5. . 1

(b} If cosct +cosB+cosy=0 - o o
=sina tsinf+siny. |

then show t.ha.t .

sin3o +sin 3B+sin3y=3sin +p+y) = 2

P23/12 R -~ { Turn Dver )



(2)
¢/ Show fhat'

Q49" +@-gn =28* cosz

or.
If cis®=cosb+ising and

y= cmﬁ, Z = CIS’Y Wlth x+
Yy+z=Q,
that x +y +z _0‘ Show

(d} Show that the product of n-numbers of

nth root of unity is (-1)" "1 and their su
is zero, | i

(a) Exlzlam why the set of mtegers with the
| relation ‘less than or equal to’ (s} is not
. oan equwalence relat:on

(b) vae I.'_an _example of a bijective map.

¢ Given

Wik show
Cenw=feo
@ Hged@h=d show.&:nat
ge.d. (—3 _EJ =1
::. L 2
P23/12 |
! . - { Continued )

X =ciso;

@

(3)

Show that the relation of equality on the

set of integers is an equivalence

- relation. ' o 3

_ (g)__

fi

P23/12

_Use mathematlcal mductmn to show
that (any one—

- (i) 2 is a factor of 5" —3"vn e IN;

@ 13 +23+ +ﬁ [ (n+1)]2 -3

Show that if f:X S5Yis a b1]ect10n,
then Ja map g:¥ > X such that gof
and f o g are 1dent1ty maps -3

Let k>0 be an integer and j be any
mteger Then show that 3 unique
integers ¢ and r such that J - kq+T1

~where 0<r <k. N 5

Show that if a is an odd inteéer,- then
a?’ sl{modZ“fz-) for '_any nzl 5

State'whéther true or félse S 1

' Each mafrix is row . eqmvalent to one

a.nd only pne reduced Echelon: matnx

{ Tum Qver )



(b)

()

_. (d)
hnearly dependent or independent by

(e}

P23/12

. Solve

( 4)

Fill in the blank : . _ 1

The equation x =ou+fv where o and f§
are fixed scalars and neither unor vis a
multiple of the other, geometrically
represents _ through the origin.

x1.+x2.—0:".

Yol 21| |o
and state the nature of the two non-zero
vectors. : . o 1+1=2

State ﬁflethér the folIowihg vectors are

inspection Jusufymg the region thereof :

1+1 2
3] [0] [6]
5,[0|5
1{ 10|14
Show that Vu, v, we R,

_(u_+v_)+w'=1_a..+(v+w). 2

| { Continuted | )

el

"

4. (a)

{b)

P23/12

(5 )

_Reduce the matrix

1 3 1

-4 9 2
0 -3 -6

to row reduced Echelon form using
forward and backward phases of row
operatlons _ . 4

Solve the following system by reducing
the augmented matrix to row reduced.
Echelon form indicating the basic and

.free variables : : . 4 _

x1 +SXQ —5x3 =4
) “le —7.'[2 ”{‘ng =~6

TFor an mxn matrix A, if u,ve R, and ¢ '

is any scalar, show that—

6) Aw+o)=Ausdv
fi) Alcu) =clAr). = ' 0+9=4

For a linear transformation T, show that

T(0) =0. - ' : 1

_For . the  linear transformation

T: R® —'>]R2 gi\fen by T(x) = Ax, state the -

order of the matrix A. =~ = . 1
{ Turn Over }



(7)

(6)
o - | .' () Pind the bases for colA and null A
(C) For A :[3 (]:j’ give the. geometric I! Stating their dimensions where
' T i 1 3 2. -4
description of the transformation ] -3 9 -1 8§
X Ax. : . 2 | A= n g 4 -3 '. 5
_ - |! _ -4 12 2 7
{d) Show that the map f:R 3R given by o
S =mx is a linear transformation. 2
. ' * Jr ok
_ _ i
(&) Let 7R —R™ be linear. Show that J i
a unique matrix A such that T{x} = Ay -
VxeR”™ . ' : 3 |!_
/N 'A'_is an invertibie nXn matrix, then '|
 VbeR™ show that the matrix equation _ .||
Ax'=bhas the unique solution x = A~1p, 3 '
9 Show that null A is a subspace of R, - 4 B
{h) '_'F‘i'nd the éigen_\ralues of
- [4 0 1 _
A=l-2 1 o 4
20 1
P23—3200/12 1 SEM TDC MTMH (CBCS) C 2
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2022
-( Nov/Dec )
' BOTANY
( Core ) -
.Paper : c-1:_ .
( Microbiology and Phycology )

Full Marks : 53
- Pass Marks:21

Time : 3 _ho.urs

The ﬁgureé in the margin indicate ﬁ.dlmarks
for the questions :

{o:} Choose the  correct . answer of ‘the .
fo]lo“nng T e 1><3—3
(:) The pﬁnmpé.l pligment' in
- Phaeophyceae is phycoerythrm /
- fucoxanthin -/ xanthophyll / phyco—l
. cyamn o
(u) F‘emale sex organ of Rhodophyceae is
- termed as carpogonium oogomurn
/ sporogonium /- archegomum

P23/88 . o (Tum,ouér) |



30 N

{ii) The algae Chara is called ‘stonewort’ -
because its plant body is encrusted
with calcium bicarbonate / calcium
carbonate " / calcium chloride /[
calcium oxalate.

{b} Fill in the blanks of the following : 1+1=2

() The nucleus of bacteria is called as

(i) A bacterlum mthout flagella 1s
known as

Write short notes on any three ot‘ the
following : o _ 4x3=12

fa) Cell struétﬁre of Chlamydomonas
(v} Role of algae in b1otechnology
(c)_' 'Nutntlonal types of bactena

{d) Structure of RNA v1rus '

What are the criteria based. on which. a}gae
are classified? Give a brief account of the

. clasmﬁcatlon of algae suggested by Fritsch.

3+9—12

Describe the mode of sexual reproduction of

" Oedogornium. : Do :these algae have an.
o alternatlon of generation? Draw the diagram

P23/88

of the life cycle of Oedogonium. 7+1+4=12

 { Continued )

4‘}

P23—3400/88

(3)

What do you  mean by genetic
recombination? Give an account of
conjugation in bacteria. 3+9=12

Or
Distinguish between the following : 6+6=12
{a) Archaebacteria and Eubacteria |

(b} Gram-positive and
bacteria -

Gram-negative

What is bacteriophage? Describe with
diagram the lytic and lysogenic cycle of
bacteriophage. - 2+5+5=12

or
How are viruses classified? Discuss the

Baltimore’s system of classification of
viruses. . © 3+9= 12

* * K

'L SEM TDC BOTH (CBCS) C 1
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2022

CBofany
- { Biomolecules.and Cell Biology |

Full Marks' 53"
Pass Marks: 21

1 :_ _ heurs

The figures in the margin indicate ﬁuI marks
- forthe @&esﬁons :

L E

:'.1}. Fﬂi in the blanks. of the follomng 1:_x5;=5.-'.

(a}-- A ‘water meleculc has polar
cavalent bonds

fb} The _ h:md of ATP is: the: Inghesis
o energet:lc band

- P23/8%:. .



tzy (3)

(d) DNA synthesis occurs in synthetic _ | Or

hase of '
phase of . Write on the following : 6x2=12
. 1l - . . N a - . . . ) ..
{e) Phospholipids are _in nature (@) Role of e s
2. Write short notes on any three of the : _ - {b)  Cell cycle checkpoints _
following : ' o 4x3=12 :
{a) Saponiﬁcation S : B, Write short notes on any three of the
_ _ B - ' following : : 4x3=12 -
(b) Nitrogenous bases - . '
_ L _ (a) “Mitochondria is the powerhouse of the
(c) ATP as energy currency =~ : cell.”
(d) Membrane transport . . o ' (b) Function of endoplaémic reticulum
3. With labelled” sketches, describe the o () Composition of carbohydrates
structure and functmns of nbosomes and - _ . ' '
lysosomes B L 6+6=12 (@ End ytosis
- or |
Write short notes on : B L 4x3=12 ' ' ' : o Kk

fa) Function of chromdsoine
(b) Fluid mosaic model -~

{c) ‘Function of chloroplasts .

4. What is protem denaturatlon? Describe the
: blologlca.l Toles of proteins. L 6+6==12

p23/s_9 S - ( Continued } | P23—3400/89 - 1 SEM TDC BOTH (CBCS) C 2
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2022
(Nov/Dec ) - |
- PHYSICS
( Core )
Paper 1C'1
( Mathematical Physics—l ) '

- Pull Marks - 53
: _ Pas_sMar_ks: 21

Time : 3 hqurs ) |

The figures in the margin indicate full marks

Jor the questions =

1. Choose the correct answer : = ' = 1x5=5
(o) If z=x2 +y2, then

2z _dz)"
dx dy
is equal to

P23/13 - (TumOver)




(2)
| - (3)

_ {ﬂ} 4(x_y)2 . ) '
i) 0 : . . ‘ {d) By Stokes’s theorem
m .
{iv} ‘None of the above _g (VxA}-ndS
| - |  is equal to
{b) The order and degree of the differential 4
equation _ | R I-A -dS
' . 3 ’ .
2 4 _
2 d Y dy 4 _ 7 p -+ _
ALy (g v o fA-a
' - | N
are R (@) §A-d3
{i 3 and 2 ; ' c o
fii) 2 and 3 | fiv} None of the above |
(i) 4 and 3 _ ' |
| L () Vr" is equal to
- fiy) None of the above o . ) ] .
E fi) nrte2

) -2

1 A is a solencidal vector, then
C : (ifi} nrn—2?,

-5 = .
i)y V-A=1 o _ . : _ .
3 _ : o - fiv) {n-2r"
i) VxA=0 _
{iv) None of the above - - ' ' (o) S-hOW that [x| is continyous but not
A L ~ differentiable, . T :

( Continued }

P23/13 . _ _ .
o P23/13 - ' _ _ '
| . . (TumOver)




( 4)

(b) Find the value of m if A =2i-4j+5%,
| B-z—ny+k and C 31+2]- 5k are
- coplanar

¢) If u, represents orthogenal co-
ordinates and h, represents the
corresponding scale factors, then show
that : A

[Vu,l=h,™
{d) Show that Green’s theorem in a plane
can be expressed as follows :
fK-.d? =j‘j‘(‘§”><2)- kdR

{e} Evaluate using property of Dirac delta
) funchon '

—oa

[e™ 8t -2t
3. Answer any five questions from the
. following : : . 4x5=20

factor? Solve the differential equation

(x3_'—_x)% _Bx2 ~ly=x%-2x%+x  1+3=4

' P23/13. | | ( Continued ) -

(b)

{c)

(d)

e

{5)

Solve the following differential equation : 4

a®(xdy - ydx)

2

xdx +ydy = >
X +y

Using = Lagrange’s method of
undetermined multipliers, find the
minimum value of x2 +y? +z2 subject
to the condition XYz = a®. T 3+1=4 -
F‘md a unit outward normal drawn to
the surface of the paraboloid of
revolution - z= x +y? at the point
(1, 2, 5] 4

Write the = probability distribution
functions for Binomial and Poisson
distribution.  Three distinguishable
balls are distributed in three cells. Find
the conditional probability_that- all the
three occupy the same cell. Given that
at least two of them are in the same
cell. s ' ' 1+3=4

Evaluate
- [F.d?
(8

‘where F=x?+xj and st the
"bounda'ry of the sqﬁa"re in the plane
~ z=0"and bounded by the l.mes x=0,

P23/13

_xa,yOya. . 4

: (Mm_-Over)



(6}
4. Answer any three .questions from the
following : = - © 6x3-18
If

(a)

Y =e “cosx
y2'.=. é_x sin x

2 .
ay y_+-2_@ +2y=0
dx?  dx -

‘then c_alcﬁlate . the . - Wronskian

. determinant: Verify that y; and y,

)

(@

P23/13 "

171

‘satisfy the given differential equation.

Also, check whether y, and y, are |
linearly independent. 3+2+1=6

Wh_a_t ) is directional derivative of a
s_calar?'Fi_nd the directional derivative of

_ 1 in the dir_ection'- of 7. | 1+5=6

-

State the Gauss 'divergence theorem.
Evaluate e

{_I’*"" Ads

-where E = 4.J_czf - y2} +-yzfé and S 'is the

surface of the cube bounded by x=0,
x=1,y=0, y'zl., z=.0, Z=1 o 1+5=6

 {Continited )

(7)

{d} Derive the expressidn for gradient of a
scalar in curvilinear co-ordinates. Find
the expression for gradient in: spherical

polar co-ordinates. - 3+3=6
*hk
P23—2800/13 1 SEM TDC PHYH (CBCS)C 1
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2022

( Nov/Dec )
PHYSICS .
( Core )
Paper. s G2

{ Mechanics )

Full Marks : 53
Pass Marks : 21

Time : 3 hours _

 The figures in the margin indicate full marks
for the questions - : !

1., Choose the correct answer from the
following : ' 1x5=5

{a) . The curl for conservative force is._
) one .
i) zero
{if) infinite
.'(iz_)) Noné of the. above

'P2'3/14 . o o {Tum Over) -



(z) | (3)

(b) The moment of inertia of a body rotating

: (d) The velocity profile of a liquid ﬂowmg
about an axis is _ through a capﬂlary tube is
fi} 3‘% b {i) straight line
' _ E
Kk | (i) parabolic
W) |
o? _ _
: (it hyperbolic
iy — 1
(i) 2 : : : ~ {iy} circular arc .
2 _ _ :
) _
() 5K {e} The phase difference between driving
. - ' ~ force and velocity of forced oscillator is
{c) The couple required to twist a rod . ' {1)3 0
: through ¢ radians is .
| T
: 4 ' i) —+9:
r - : 2
fH |
) L geas T
_ ' . : i) e—
(ii) " | o ‘ i
2 .
| fiv) ——¢
m{z 2 ' 2
| 2. {a) What is meant by inertial frame of
fiv) % _ : ., reference? Can you regard earth as an

_ _ _ inertial frame? Explain. : 1+1=2
P23/14 - ( Continued ) | pp3 qq ' ' ' { Turn Over )




(b

(c)

(d)

(e)

(4)

Establish the relation.between torque

‘and angular momentum.

Or

Derive the law of conservation of linear
momentum from Newton’s laws of
motion,

Calculate the angular momentum . and
rotational KE of earth about its own
axis. The mass of earth is 6 x10%* kg

and the radius is 6.-4><103km.

Calculate  Poisson’s.  ratio for
silver. .= Given Young s  modulus

=7-25x10"N/m? and Bulk modulus

=11x10%° N/m

Why. was the - - apparatus of
Michelson-Morley experiment rotated

~ through 90°?

3. What is Galilean transformation? Derive
Galilean transformatlon equatlon for two

_ -mertla.l frames.

N P2__.3/_14

{ Cont_inued )

1+3=4

4. (@)

( 5)

Explain the concept of potential energy.
Show that potential energy .may
be defined as a function of position
whose negative gradient gives the
intrinsic force. _ o 1+2=3

- A cons_tant force of 5 N acts for 10 sec

~ on a body whose mass is 2 kg. The body

(b}

{c)

P23/14

was initially at rest. Calculate the work
done by the force and the final kinetic
energy.’ . C 1%+1%=3

Show that in a head on colliston
between two particles the transfer of-

- energy is maxxmum when their mass |

ratlo is umty _ K 3

Define moment of inertia and radius of -

‘gyration of a body rotating about an

axis, - hence explain their physical

' meamng ' T 1Yatl%=3

{ Turn Over ) -



5. (a)

{b)

©

6. '.{a).

P23/14

(6)

Deduce an expression for the
gravitational potential and attraction
due to this spherical shell at a point

-outside the shell.

Show how by introducing the concept of
reduced mass, a two-body problem

under central forces can be reduced to a -

one-body problem.
| - or |
When a particle moves under central

force, prove that the angular
momentum of a particle is constant.

Mention the limitations of Poiseuille’s
formula. '

A pa_rticlc is. oscillating under a damping

force. Show that power " dissipation is

P= ~E—, where E is average energy and 1

T

" is relaxation time.

Or

"What - is sharpness of resonance?

Explain the effect of damping on

sharpness and resonance. 1+43=4

{ Conﬁnue_d )

(7)

(b} A particle executes simple harmonically
as : '

y'=0—'1sin(100m+z—jm

‘Find mazximum amplitude and angular
frequency of oscillation. 2

7. Discuss the effects of the centrifugal force
due to earth rotation. . 5

8. What is relativistic Doppler effect? Derive
relation for longitudinal Doppler effect.  1+4=5

Or
Derive transformation formulae  for
relativistic momentum. ' 5
ok k%
P23—2800/14 1 SEM TDC PHYH (CBCS) C 2
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‘2022
~ (Nov/Dec)
ZOOLOGY -
( Core y
: rPapef-:.C—l L
[ Non-Chordates—-—I ).

“Full Marks 53 -
Pass Marks 21

. Tlme 3 hours

The ﬁgures in the margm mdwate ﬁ,LII marks

for the quest:ons
1F111 in the blan_ks S 1x5=5-
- {a): The . sub- kingdom . ) includes

' mulhcallular ammals

(b} ' Pore-beanng anunals are known as. -

': '{c)' .Presence’ of cmdoblast cells is  the
- characteristic* feature - of the phylum -

psfro0 . (TumoOver)



(2)

{d) Ascaris belongs to the phylum

{e). Fasciola hepatica belongs to the phylum

‘2. Distinguish between (any twq) 3x2=6
{a) Parazoa and Metazoa |
'(b) Binary fission and Multiple fission in

Protozoa _
fc) Holozoic and HoIophjt‘ic- nutritions

3. Write short notes on (any' three) : 4x3=12

fa) General characters. or - evolutionary
significance of Ctenophora

{b) Evolution of symmetry or segmentation
in Metazoa :

{c} Structural orgamzatmn of Euglena or
Paramecium

{d) Metacercaria larva -

4.  Classify the phylum Porifera- up to class.
Write briefly about syconmd type of canal
system _ _ - 3+3=6

Or |
" What is the skeletal matena.l in Ponfera?
" Write anoteonit.. . - 1+5=6
P23/100 { Continued )

(3)
5. What ' is  pathogenicity? Write the
pathogenicity in Wuchereria bancroftt  1+5=6
or
Discuss the parasitic adaptation in
Helminths. : - B
6. Explain the life cycle of ‘Taenia solium or the
pathogenicity of Fasciola hepatica. 9
7. What 1is metagenesis? Explain the
metagenesis in Obelia. 1+8=9
Or
What is coral? Write about the types of cora.l
reefs, _ 9
%
P23—4800/100 1 SEM TDC ZOOH (CBCS) C 1
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2022
_ .( Nbv/‘Dec') _
ZOOLOGY
( .Qore ].
; _Paﬁer 1 G2
{ Principle of Ecology )

' Full Marks : 53
Pass Marks : 21

Time: 3 hours
The ﬁgures in the margin mdzcate Jull marks

for the questzons o

1 Choose the correct answer © 1x5=5

fa) The transfer of food and energy in an
~ ecosystem through a series of organisms
-is called - -

{i} food and energy transfer
{ii) food _cham
 (iii} food web

fiv) None of the above

P23/101 - { Turn Over )



(2) | - (3)

(b} Forest and wildlife are . 2. Write short notes on any two of the
{ij renewable resources following : - 4x2=8

{iij non-renewable resources (@) Life tables

{iiij inexhaustible natural resources'

{iv) None of the above (b) r and. k strategies

. {c) Survivorship curves
{c) The term ‘ecosystem’ was first coined by -

i) Linnaeus

. (i) Bentl and Hooker 3. Discuss the role of temperature and light in

. : : ccosystemn. 3+3=6
(iii) A. G. Tansley : :

(iv) None of them

4. Define species diversity, Write briefly about

{d) The ﬂo{v of energy in an ecosystem is the different forms of species diversity. 2+4=6
(i unidirectional

(i) multidirectional

Or
. ~ Discuss briefly about ecotone and edge
{iii} bidirectional ' ) effect. _ : 343= 6-

{iv) None of the above "

(¢) ‘The main comp.onents of an ecosystem S 5. What is b10geochem1cal cycle? Describe
" are S : o nitrogen cycle. : 3+5=8

fij the ..-sun_ and plants Or

® the sun and animals - Define ecosystem. Write about the different

{iij) plants and animals : types of ecosystem with reference to forest
(iv} biotic and abiotic factors ' ' ' ecosystem. _ 2+2+4“8

- P23/101 - { Contirived ) © P23/101 o ~ (Tum Over)



(4)

6. Write short notes on (any twa : - 5x2=10
{a} Eéologiéal pyramid | |
(b) Energy flow in ecosystém
{c) Human modiﬁcd ecosystem

7. Define population. Explain the * Lotka-

Volterra equation for competition.
2+8=10

*kd
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The figures in the margm md:oate ﬁzH marks

for the questions .

| 1. Choose the correct answer :

1><6—6

{fa) Which of the following are the posmble |

(i n=4,1=3 m=+2
i) n=3,1=2 m=-2

() n=3 1=3 m=42

- P23/233

fiv) n=4, =3 m=~-2

‘values of n, I and m for an atom having
maximum value of m=1+2? -

- (Tum Over )



(b)

{c)

(@)

(2)

The ground state -energy for H atom
is -13:6 eV. Ground state energy for
Li2* is

) -34 eV

i) -136 eV

(i) —40-8 eV
fiv) -122:5 eV

Which of the follomng species has the'

highest electroncgatmty?
(i) C“\Y[_,s_hp_-_hybndme_c_l] L
fi)’ N [sp?-hybridized]

(i} N |sp-hybridized]

fiv) C [sp3-hybridized]

Which of the followmg has mghest
lattice energy?

i} BeO. -

(i) MgO
fiii) CaO

fiv) SrO

What type of hybnd1zatmn is posmble in

square planar complcxes'>
) sp3a '
fii) Sp3 PL

fii) dsp®
| -'(w) d*s
P23«f233-“ *

( Continued )

(3
()’ Which compound .
covalent character? . fsoosdld
U MgCl2 - . Co N e s ]
{ii) BeCl, | |
| (i) BaCl, MR
fiv) CaCly- '

{a)

e

-

{d)

(e

P23/233

_energ and tzmc

“curve for 2p—orb1ta1

State He1senbergs ~rslinneértainty
principle. Write the mathematical
statement of the pnnclple in terms of

Calculate the wavelength (m nano-

meter) associated with a proton moving
at 1-0x10% ms™ [Mass of the proton =

1-67x107%" kg and h=§6 63><10‘34 <Js).

Write down the Schrodlngers wave
_equation and give the signxficance ofy

" andly‘.

What is Born-Haber cyc:lf;:’-J Expfé.m its

'What is radlal probab'll “distribution
function? Draw the ‘rédial'

2%9=18

“distribution .

{ Turre.Overy



@
)

()

( 4}

"What do you mean by pola.nzatlon?

Discuss Fajan’s rules.

Draw different shape_s of the d-orbitals. -

What is the relation between solvation
energy and lattice energy of an ionic
crystal? Justify with suitable example

4s-orbital filled first followed by 3d-
orbital, but removal of ¢lectron initially

. . take place from_4s._ Why, give reason.

3. Answer any two of the following quesﬁons :

(a)

. of Born-Landé equation. : - 3+ 1=4

o

P23/233

Or .

Arrange the following in order of
increasing bond order or bond length :

0,; 03; Oh; 03*

‘How  can lattice energy of an ionic

crystal ~ be . calculated theoretically?
Deduce the equation. Give the limitation

fi) The ﬁrst ionization energy of Be is -

‘higher than that of B, while the
second ionization energy of B is

‘higher than that of Be. Explain

giving reasorn.

{ Continued }

4x2=8

4.

P93/233

{c)

| Answer any two of the following questions : .
a ' ' 3x2=6

(5)

{ii) Explain why the dxpole moment of

NF3 is nea.rly Zero, : 2+2=4

Discuss the metallic bonding in terms of
band theory. Explain the following
properties of metals in terms of Band

theory : L2+ 1+ 1=4

fi) Seml-conductor and conductor

{ii} Insulator

fa) Define Pauling scale  of electro-

®)

negativity, The ionic resonance energy
of C—H bond is 575 kcal. The electro-
negativity of H is 21, Find the electro-
negativity of carbon.

Draw the_' resonating structures of the

following molecules and ions : © 1x3=3

) O3

) NO3

i) co3

{ Turn Over }



i _
( 6) | 7))

. fc) What is lattice energy? Calculate the o ~ (d} Using VSEPR theory, predict the
lattice energy of NaCl with the help of = - . structure of the following : - 1x3=3
the following data : - 1+2=3 ! ‘ (j BF,

| Electronic chérge = 4-8x107'% esu fiij XeOj.

Born exponent = 9 ' fiii) PClg

Madelung constant for NaCl = 1-748 . N : :

' ﬂ ' _ fe}. What are weak intermolecular forces?

+ = *
Ionfc radfus of Na_ __ 0 Qsﬁ . : QOutline the role of induced dipole inter-
lonic radius of C17 = 1-81 " : o action in inter-molecular bonding. :
Avogadro no. (N) = 6:023x10 - : o 1%+1%=3
{d) What do you mean by hydrogen | - (/ Explain the folloWing : . 1%x2=3

bonding? Mention the electrostatic
theory of hydrogen bonding and discuss
its limitation. R _ 1+1%+%=3

(i o-Nitrophenol is more volatile than .
p-nitrophenol. ' .

(i) Boiling 'point of HyO>HF >NH3
although  electronegativity  of

5. Answer any fourof the following questions : F>O>N.
| - | 3x4=12 S =
- : o : R 6. How is standard electrode potential used in
{a} - What is formal charge? Calculate the . the volumetric estimation of oxalate using
' formal charge in CO3 ™ ion.  14+1%=3 _ ' -~ 'KMnO4? Why is KMnO, a seccondary
E : ' : standard? ' ' : 2+1=3
{b) Define Slater’s rule. Calculate the '
- effective nuclear charge for .valence
electron of K atom. ' 1+2=3
setron S Ckkok
¢} Draw the molecular orbital energy level .
diagram for O, molecule. Explain the ‘
paramagnetic nature of O, with MOT.
' : " 2+1=3 _
p23/233 o O Continued ) P23—3000/233 1 SEM TDC CHMH (CBCS) C 1
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The figures in the margin indicate full marks -
o Jor the questions
1. Chbose the cbr_rect answer from = the
following : o - - 1x3=3
fa}] If the volume of a gas molecule is v,
~ then the excluded volume is
fi) 2v '
e
() 3v
fiv) 4v

P23/5 o © (TumOver)



12;. : | | . | (3,_!'

(b) With Fhe increa:sé ‘in temperafure, the ' {c} Frenkel dEfect is not shown b '
VlSCOSlty Of a ]-lqu]\d | metal halides but sﬂver hahde: a}-‘l-lkah
- . Explajn, i . show,

{ij increases
) I ) . :
(ii) decreases IiI : @ ixlfc’lllam ffifonic product of water. What
fiii} at first - increascs and then . i o effect of temperature on it?
decreases : | : . _ |
. . ) | _ (e} The-. _Surface tension of a li qui d ‘:’anishe E
{iv) remains same | o at its critical temperature. Explain °
.(c). golution A has pH =3 and solution B | '
" has pH =6. Find the correct statement '
from the following. ' | ' ' R
" S UNiT—I

{i) Solution A is twice a8 acidic as B- ! 3. Ans _ _ :
_ . ‘ . swer any fwo from the _following.

(i} Solution B is twice as acidic as A. g questions : _ n _
: e ! : ' x2=14
{iii) Solutiort A is 1000 times more | @ . S '
. acidic than B... - ' '- - ) %-edice ~ the - reduced 'eqﬁation
S . ; : of states from )
{iv) Solution B is 1000 times more _ | o -equation' fmm van de;- Waals
acidic than A | A ation of states and state the
it . ] law of corre ing stg ' -
_ ’ B _ : rresponding states from it.
' ' 3+1=4

2. Answer any four from the following |‘ R State the law  of equipartiti
. _ o ' : artition

questions @ 2x4=8 | - of energy. -Calculate the various
IR . o | * degrees of freedom for H.O and
{a) Explain why the viscosity of a gas | CO, molecules. 2 1+1 _
increases with increase of temperature. ' | ' ' . ; T 1+1=3
o : - ' b} fi) Deduce van '
_ : _ ‘ : 1L der Waals’ A
{b} Mention the physical significances of . | _ states for a real gass equation of
van der Waals’ constants a and b N S R 4
| . , . fii) Define BOyle’s temperature. L
p23/5 . . (Continued) | F23/S o o |
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Charles’ law from it. . 1+2=3
- UNIT—1I
4. Answer any one from the following
questions : e 5.
" (a) Define coefficient of viscosity. Write its

(b)

P23/5

(4)

(i) Calculate the temperature at which
' the root-mean-square velocity of
CO, gas is same as that of Cl, gas
at 293 K. - .2

(i) Briefly describe the Maxwell’s
law of distribution of molecular
velocities, Discuss the  effect of .
temperature on it. - . 2+2=4

(i) Write kinetic gas equation. Deduce

SI unit. Describe the laboratory method
for determining’ the coefficient of

~ viscosity of a liquid. - 1+1+3=5

fi) Briefly discuss the cleansing action

of detergents. B - 2%

{ Continued }

(5)

i) In the determination of surface

5. Answer

tension of a liquid by drop number

method using stalagmometer, the

. liquid gave 58 drops while water

gave 24 drops, the volume of
the liquid and water being the
same. The density of water is

10-998 g/mi while that of the liquid

is 0795 gfml. If the surface
tension of water at the given
temperature is 70-8 dyne/cm, then
calculate the surface tension of
the liquid. ' \ _ 2%

UNIT—III

any two ﬁpm' the  following

questlons _ : : - 4%x2=9

@) @

(i)

m
)

P23/5

Define unit cell. Name the seven
crystal systems. Which of them
is the most symmetrical and which

one is the most unsymmetrical? .
1+1+1=3

State -and expiain the law of

constancy of interfacial angles 1%

Derive Bragg’s. equatton ’ 3

Calculate - the Miller ‘indices’ of
a crystal plane which cuts through

the crysta.l axes at (2(.', ~3b, ~3c. 1% .

(Tum Over}



(c)

(6)

(i) What are liquid crystals? Classify
them giving one example of each. 3

b (1'1'}. Briefly discuss some of the
applications of liquid crystals. 1%

UNIT—IV

6. Answer any fwe from the " following

questions '

{a)

{b}

P23/5 .

fi) Define salt hydrolysis. Derive an
expression for the pH of an
“aqueous solution of a salt of strong
base and weak acid. 1+3=4

{ij) Calculate the degree of hydrolysis,

. hydrolysis  constant and pH of
002 M of aqueous solution of
sodium acetate. The dissociation
constant of - acetic acid is
1-8x107°, k,, =107, 1+1+1=3

(i} What are buffer solutions? Write
briefly about the applications of
buffers in biological systems and

in agriculture. _ o 1+2=3

(ii} Whai: is buffer capacity? S |
(i) Derive Henderson equation for

" . & basic buffer solution. __ 3

( Continued }

7%2=14

{C)__ i)

()

(i)

P23--3000/5

(7

What is common ion effect? Write
the difference between ionic product
and solubility product. CI+42=3

Explain why ZnS is precipitated in
alkaline medium whereas CuS is
precipitated in acidic medium. . 2

Deduce the relation 3 between
solubility and solubility product

for As;S;. 2

* &k
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