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1. (o) RiEgeR o[ G 3R lim f(x) T KRS AT
S fla)d T A 1
Write the type of discontinuity if lim f(x)
exists but not equal to f(a). (i

(bj F1 Sferear (Find) : 5
Y F8xEl
lim
x—= 6x—8
c) I fx)=2x, L=8, a=4, £=0-1, 3 WA
g I ACE 0<|x-a|<d= |f(x)-L|<e
ELl 2

If fd=2x, L=8, a=4, £¢=0-1, find &
such that0 < [x—a]<8= |f(})-L|<&.

20P/476 : { Tum Over )



(2)

2. (@) fTFa4 wEe ol W TigERE W

3.

20P/476

(b)

(c)

(a)

(b)

5x-4 , @W 0<x<1
Sl = 4 2 3
4x” -3x, @fem 1<x<2

(o8 (S @ x = 1 Rge ¥ weaifve |
A function fdefined as
. 5x—-4 ,ifO0<x<1
f(x1={

4x? -3x, ifl<x<?2
thenh show that fis continuous at x = 1.

48T @ f(x) = | x| T x = 0 RS S@@em
_=x | :

Show that the function f(x) =|x| has no
derivative at x =0,

o 9 @ It x = c RY© [ Fow o,
(S@ x = c [T[® f o |

Prove that if a function fis differentiable
at x = ¢, then fis continuous at c.

i y=loglax+b), (5@ y, @ F1
If y =log (ax + b}, then find y,, .

ERET TAmICE! o S g 4 |

State and prove Leibnitz’s theorem.
%4l / Or

I y = acos(log x) + bsin (log x), (ST Y&l
&

x2yn+2 +@2n+1) xy, 1 +{n2 +Hy, =0

( Continued )

(c)

@

(e)

20P/476

(3)

If y=acos(log x) + bsin(log x}, then show
that

xzyn+2 +(2n+1)xyn+1 +(n2 +1)y, =0

oI 5AF SANGH Fow AT AR GHAIT
@ o o

State Euler’s theorem on homogeneous
functions of two variables.

T flx, Y=e* Y, (oE g—f’sﬁfeml
X

If flx, Y =X " then find g—f
x

i flx, Y = xcosy+ye*, (W (YA &

Frgs = Fyels 9
If f(x, y) = xcosy +ye”™, then show that

gl P = Fyelt, 1

I u=sin'1§+tan'lg, (08 (s
x

{ Turn Over }



4. (a)

(b)

(c)

20P/476

5491 / Or
2
3 u=sin & 1Y) corm e @
(x+y)
xg—u+y@-=tanu
x ~ dy
2 2
fu=sin! (x_-i-“_y__!, then show that
(x+y
xg—u+ya—u=tanu
x ~ dy

Xy =2 FANFIMH FIT TS 24T F91 |
Express the equation xy=2 in polar
coordinates. '

y=x%+1 IGGE (2, 5) Rqe = afs
Tfered |
Find the slope of the tangent to the curve

y=x? +1at the point (2, 5).
x?—xy+y® =7 I (-1, 2) R =l
SRPR Sfere |

Find the equation of the tangent to the
curve x2 - xy+y2 =7 at (-1, 2).

g« / Or

x? +xy-y? =1 N[/ (2,3) B
HiSeTq NI Bfere |

Find the equation of the normal to the

curve x> +xy—y2 =1at (2, 3).

{ Continued )

(d)

5. (a)

(b)

()

20P/476

(5)

?(t] = (acost}f +{asin t)}' +btk, a>0 ?@gﬂﬁ
I fefa F90 1
Find the curvature for the helix

7(0) = (acost)i +(asint)j + btk, a>0

x=2t-3,y=6t-7 ABCRE INIFIR JF
P 9
Graph the parametric equations

x=2t-3,y=6t-7
Y= / Or

x2 +(y-3)2 =9 FNTIH LI TFES 24P
TR AT T 90

Express the equation x2+y-32%=9in
polar coordinates and then sketch the
graph.

Tares R swee forsn |

Define inflection point.

y =213 o s iy w0
x+2

Find the asymptote of the curve y = fig-
: x+

e[/ Or

y=x2 -3x+3 TR A% A I AR
A oA 7, oI Tareo [ e == 1

Draw the graph of the equation
Y= x> —3x +3 and identify local extreme

points, and inflection points.

{ Turn Over )



6. (a)

(b)

()

7. (a)

(b)

(c

20P/476

(6)

Y SoAMICH! e |

Write the statement of mean wvalue
theorem.

TR TS f(b) - fla) = (b-a) f(0),
a<c<b, cI I= My s, a7

fo=x2+2x-1,a=0,b=1

In the mean value theorem
fB)-fla=b-af(d a<c<b, find the
value of ¢, if

f)=x2+2x-1,a=0,b=1

Ift GBI SIS x I P T AE /(%) =0

=, (S8 YT A f(x) CR TTAET0 45 2T |

If f'(x) = 0 for all values of xin an interval,
then show that f(x) is constant in that
interval.

IR Tl ot S e 40 |
State and prove Rolle’s theorem.

@R TP, f(x) =x2 -3x+2 F1 [1, 2]
SEIETS gfecm 41 |

Verify Rolle’s theorem for the function
f() =x? —3x+2 in the interval [1, 2].

e*3 x 3 971% f2o1eet (reefRes cffte fRwe w41 |

Expand e* in powers of x by Maclaurin’s
series.

{ Continued )

8. (aq)

(b)

(c)

(d)

20P/476

(7))

G T noN R SRAE AWCE! AieN
HFES ol |

Write the remainder after n terms of
Taylor’s series in Lagrange’s form.

W fdfg 39 (R @ ¥6) -
Evaluate (any two):
okl Tt

(i) lim L+ FE

(i) Bt S0 X

x> 1+cos2x
F(x) TR x = a e ¥R 539 TF PR e
T feran |

Write the necessary condition for a
function f(x) to have local extreme value
atx=a.

FRARTR ToAo 992 PR sinxF %3 PFS
w3 @iite [Rgfe w1

Using Maclaurin’s theorem, expand sin x
in an infinite series in powers of x.

¥eqr / Or

f(x) = x> -5x* +5x2 -1 FF=F 5 A g
w97 | :
Evaluate extreme value of the function

fl)=x° -5x* +5x2 -1

{ Turn Over )
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(8) (9)
Paper : GE-1(B) ' (k) Name the different types of storage class

specifiers in C++.

( Object-oriented Programming in C++ )
() What is the symbol of a scope resolution

Full Marks : 60 operator?

Pass Marks : 24

three from the following
2x3=6

2. Answer any

Time : 3 hours questions :

{a) Explain the concept of objects, defining
the role played by data members and
describe the member functions.

1. Answer any ten from the

questions :

following
1x10=10

(a) What are the two characteristics of an

object? (b)) What are the advantages of OOP?
(b} What is data abstraction? fcc What are multidimensional arrays?
(c) ggp‘;’hat ways OOP is different from (d) What are friend functions? How are they
declared?

(d) Define polymorphism. (e} What is the use of operator overloading?

fe) What are identifiers in C++?

v following
4x3=12

3. Answer any three from the

() Why is the term ‘variable’ borrowed from questions :
algebra? .
{a) Define late binding and abstract class.
fg) What are header files?

(b} What is the use of scope resolution

(h) Hewm 2ve nuwbersacpresented in,Coel operator? How can a member function
() What is the difference between array be defined outside a class?
and structure?
(c) Give the advantages of operator
() What is a function prototype? overloading. Can all operators available
in C++ be overloaded?
20P/476 ( Continued ) 20P/476 { Turn Over )



( 10 ) ( 11 )

(d) What are the various ways in which Paper : GE-1(C)
a base class can be inherited on the
basis of access specifier? Give the ( Finite Element Methods )
syntax of each.

(e} Explain the process of declaration of Full Marks : 80
array with an example. : Pass Marks : 32

ime : 3 h
4. Answer any three from the following TmEEOIROTrS

questions 6x3=18
UNIT—I

(@) Write a C++ program that displays

factorial of a given number. 1. (a) Define finite elements. 1'%
(b) Write a C++ program to demonstrate : Lk

constructor overloading. (b) Discuss briefly about the applications of

; : finite element method. 4

{c) Write a C++ program that calculates the '

nth Fibonacci number. Or

(d) Write a C++ program to demonstrate the

g 2 : Mention the areas where finite element
multiple inheritances.

methods are applied. Also give reasons of
its applicability.
5. Answer any fwo from the following & &

ghestgus : . Ix2=14 () Write down the important features of

3 L
{a) Discuss the various types of inheritances finite element methods. . 3%

ith les. ' i
with examples (d) Illustrate pictorically the ideal model

(b) Discuss the similarities between a of finite elements of two degrees of
constructor and destructor. freedom. Is it possible to increase the
degrees of freedom? Explain. 3+2=5

fc) Write short notes on (i) destructor and
(ii) constructor with default arguments.

2. {a) Discuss the merits of finite element

{d} Define class, member function, object L TE ;
: methods over finite difference methods. 3

and array.

20P/476 ( Continued ) 20P/476 { Turn-Over }



(b)

3. (@

(b)

20P/476

(12 )

Or

Discuss about different types of partial
differential equations and their uses in
practical areas.

Discuss about the element characteristic
matrix. .

Or

Mention the process of variational
formulation of boundary value problems.

UNIT—II

Derive an Euler equation from the
calculus of variation.

Or

How is the functional for a boundary

condition of mixed type formulated? _

Explain.

What do you mean by the shape
function? Describe the uses of shape
functions in finite element methods.

2+3=5

Or

Illustrate an example to show the
formation of the element stiffness matrix.

{ Continued }

(c)

(b)

(c)

(d)

20P/476

(13)

State the equation of Galerkin’s method.
Find the formulation of a variation
problem.

Or

Find the functional in solving the
boundary value problem

u’+u=x, 0<x<l
u(0) =0, u(l) =0

using the approximate function,
w(x) = x(1 - x)(a; +a,x) by Ritz method.

UNIT—III

What are linear elements?

Formulate a linear Lagrange polynomial
and hence find a shape function.

Define a quadratic element. Illustrate
the physical problems involving quadratic
elements.

Discuss about the process of matrix
assemblage with example in forming
variational function.

Or

Write the variational functional for the
following boundary value problem :

u”=gu%u@pﬂhum=1

{ Turmn Over ) .
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5.

(@)

(b)

(c)

(@)

20P/476

(14 )

UNIT—IV

State the Lax-Milgram theorem for
elliptic problems.

Construct a model for rectangular
elements and hence find the element
stiffness equations.

Or

Find a polynomial for serendipity element.
Also geometrically show its affine family.

Define isoparametric elements with
example. Find pictorically isoparametric
elements with linear and quadratic
parametrization.

Discuss about sparse matrix
calculations with suitable example. Find
an algorithm to solve boundary value
problems in rectangular elements.

Or

Solve the boundary value problem
u”-xu=0,u0)+u’0) =1, ul)=1

with linear piecewise polynomial for two
elements of equal length.

{ Continued )

6. (a)
(b)
Sy’ =
(c)
7. (a)
20P/476

(15 )

UNIT—V

Define interpolation functions.

Compute the element matrices
ay ;

— dxd
dy Y

f; le j 02 _ (@ b
o lowi—axdy, si* = [ [ v
where y; are the linear interpolation
functions of a rectangular element with
sides a and b.

Develop the linear (3-node} triangular
element to higher order triangular
elements systematically with the help of
Pascal’s triangle.

Or

Write a note on modeling considerations.
Find an algorithm for mesh generation
and mesh refinement to get a transition
element.

UNIT—VI

Answer any one of the following :

{ii Show that area coordinates are
related to shape functions for a
3-node triangular element and that
area coordinates lead to a different
but equivalent, formulation of the
shape function.

{ Turn Over }



(16 )

(i) A rectangular finite element with
dimensions axb is defined in an
x, Yy coordinate system for a function
¢ = A + Bx + Cy + Dxy, derive a shape
function.

(b) Derive the local stiffness matrix for
plane elasticity for a three-node
triangular finite element. : 4

(¢} A triangular element has node points
located at (x; =1, y; =1), (x5 =6, y, =1),
(x3 =3, y3 =4). A function has been
computed to have nodal point values of
¢, =900, ¢, =600 and ¢5 =1200. Using
interpolation function for a 3-node
triangular element, compute the value
of ¢ at (x=3,y=4). 4

Or

Given the differential equation

2
w2 g% O bl c )0
dc  dx -

Assume a solution
Cr =ag +a;x +t:12x2 +a3x3

Obtain an approximate solution usihg
the Galerkin method.

*

1 SEM TDC GEMT (CBCS)
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1. e ol oPPTRe o[l wE Tedc ik Sfemr : 1x6=6
Choose the correct answer from the
following :

(@) mﬁmmﬁﬂﬁmwﬁ

Newton’s law of motion is represented by
a differential equation which is of

(i) YN FIq
first-order
(ii) el F=

second-order

20P/474 { Turn Over )



(b)

c)

20rP/474

(2)

(iii) 4ol e
second-degree

(iv) T®w @, Sy RN

second-order, second-degree

£
i
o
ol
It
w
4
N
X
e
1}
&
5
17}
=}

m SF 4m S [0 I8 W eI oS IR
qif¥ce], PReq (aRe S SEee 29
Two bodies of masses m and 4m are

moving with equal kinetic energies. The
ratio of their linear momenta is

i 1:2
i)y 1:4
fiii) 4:1
fiv) 1:1

{ Continued )

(3)

(d) afevrt ue [igfe

(e)

20P/474

Stress and strain are

(i) TWEI @ O AT
directly proportional according to
Young’s law

(i) T @ WS IS
inversely proportional according to
Hooke’s law

(iif) T Q@ TS AT
directly proportional according to
Hooke’s law

(iv) ©°49 9Bl 72y -
None of the above

@R awifes @ Wwe 9B A% e
viffeFRe I cfRERT e o 3
SATSS 27 |

According to Kepler’s law of planetary
motion, the square of the period of
revolution of a planet round the sun is
proportional to

i) R (i) R2
{iii} R . (iv) R
'S R 27 TR 9 G Y9G

where R is semimajor axis of elliptical
orbit.

{ Turn Over )}



(&) | (5)

() <& PR e cpfige AR et txm (€ R o B (o A IF B T A0, 4 T

y=23in[%t+¢], PG A G4 2’ (IS @ (AxB)2 =A2B?-(4-B)?| 2
y _fie i) For any two vectors 4 and §, prove that
- = - =
The maximum acceleration of a particle (A ><B}2 = A?%B? -(A -B)2.
: Wil G
executing SHM y =230 [E”’]’ wliere y (d) rbawan a1 gomeere g e &2
is in cm is lnEnio RER: 1+1=2
. What are geosynchronous orbits? What
] T em/s? : . ki
2 is weightlessness?
Z :
i) Z-cm/s? - (e) wRwBET ROW SCeRFeorm a1 TR
2 Ty 9 2
(iii) L TS /s2 _ ' State the postulates of Einstein’s special |
theory of relativity.
2 .
(iv) *-cm/s? . () @B F =i+55+7k 31 <51 $9 @owe fm
' R IUGE S=6i+9k T FRA
2. TS fian eppmEd Tew fam 2x6=12 ® ’
: ; - FeChIcE 79 P e 272 2

Answer the following questions : 143 .

(Ca‘.) C'q';]ﬁ'qs TR AEATH W‘m m ) e Aforce F =1 +SJ + 7k acting Oil a particle
41| 2 displaces it through S= 6i +9k.
State and explain the law of Calculate the work done.
conservation of angular momentum.

(b) @ysq @, @A <5 Bfewrm mde EHae 3. SRFE NI TG 91 (R @A W) 0 3x2=6
DA (05 W ~1 BF0-5 1 AY e | 2 Solve the differential equations (any two) :
Show that the value of Poisson’s ratio (o)
of an elastic material varies from -1 to (a) xﬁg +3y= 12
0-5. ' % '

20P/474 { Continued ) © 20P/474 { Turn Over )



(b)

(c)

(6)

dy _x?+y®
dx 2xy

dy
x+2y+1)—=x+2y+4
(x+2y )dx Yy

4. (@) T© UF TEE PRI IAG WA o AfSHR

(b)

(c)

20P/474

TrrAe vl |

What are inertial and non-inertial
frames of reference? Give examples of
each.

50 a7 ©49 @A @5 (xFes 400 . @R
FfA AMAT @B T AN (TS ©F SIS
@@e® 100 R, 279 1 omdhE Ieed NES
SAoIa am R IR 2

A 50 gm bullet is fired at a velocity of
400 m/s. After passing through a solid
block, velocity decreases to 100 m/s.
Find the work done by the bullet while
passing through solid block.

T B BT GOl A WF (FfT gl
TS BT PRI Serear |

Derive an expression for torque in terms
of moment of inertia and angular
acceleration of a body.

{ Continued )

2+1=3

(d)

5. (a)

(b)

20P/474

(7))

ST (T, MRE I 2089 IR @A <GBl %W
STR TR 2 3R FeA YR hrECe (@El TS
AR 2’3

Show that the work done by an external
force in moving a particle from position 1
to position 2 is

Wip=L-5L1=V-V,
TS, T, 9 & 1% Vi, V, 9 fEfefe

TR

where T, T, are kinetic energy and
Vi, V, are potential energy.

a0 T q, Bower W mds cwas
Y =3K(1-20), TS Y 3] QIRF, K e
BIRF BF 6 */bT SIS |

Prove that for an elastic body
Y =3K(l-20), where Y is Young’s
modulus, K is bulk modulus and ¢ is
Poisson’s ratio.

e oS S WM R 2 T RS e 2
BT 1 o =& T el <547 4

What is simple harmonic motion? Find
an expression for total energy of a
particle executing SHM.

{ Turn Qver )

1+3=4



(8)

o331/ Or

A oRigE ST A 9B FAR SRTEAT @9
F G A9 [ U1 @RS PR
@5 T (i) eI S (i) T 32 2+2=4
Derive an  expression for the
instantaneous velocity and acceleration

of a particle executing SHM. Find the
position at which the particle velocity is

(i) maximum and (i) minimum.

() @FE 3. I B2 @YK @A, @I TR
SRS 95 FAF IS TAeHT S | 1+3=4

What is central force? Show that the
motion of a particle under central force
takes place in a plane.

(@) TG T Rofes T T W
APFIT AP 2fed g | : 3

On the basis of Lorentz transformation,
derive the expressions for length
contraction and time dilation.

* ok
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Full Marks : 53
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Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. (@) woe fRees we Tt 9 Sfear : 1x3=3

Choose the correct answer of the

following :
(i} QEI® FRIEI/AFe FEEH/
R AACE |

Bacteria do not contain ribosome/
true nucleus/cytoplasm.

20P/477 { Tum Over }



(b)

(c)

20P/477

(2)

(i) S'@EfRm 2o JeowER/AMT eEE/
CTOERI CeiiR @B 36 omi |

Fucoxanthin is the characteristic
pigment of Rhodophyceae/ Phaeo-
phyceae/Chlorophyceae.

(i) COPI O A A Faojer/ /22 R |
In fungi, absorbing organ is
hyphae/spore/haustorium.
A IR o7 9 1x2=2
Fill in the blanks :

(i) CSfRPeTR AR I FIYS (IR I |

The vallecular canal is found in
_ stem.

(@) A& SR A Kl
27 |

Pollination in gymnosperms takes
place by means of

wfe  fafeme eme e (R
@I T hr) 3x3=9

Write in brief on the following
(any three) :

() QCERAE MR SRR

General characteristics of bacteria

{ Continued }

2.

3. Por MFFRIN @Y S a1 31 |

20pP/477

(3 )

(i) PR i welafee wvy
Economic importance of algae in
agriculture

(it} 7. &. 9%,
VAM

(iv) ARCFR 2R
Types of lichen

oz @WET T (@ dowR A 364 41 |

2+5=7

Describe the sexual reproduction of
Chlamydomonas with diagram.

Describe with "diagram the sporophyte of
Marchantia.

crfblerE S 9@ 3T 790 1

Describe the life history of Penicillium.
[T/ Or

©ere frfReney eome T ferdl :

Write in brief on the following :

(a) 6RO & fEwas e

Crozier formation in Ascomycetous fungi

(b)  IRIHFA TCEC ™" SF Gt =g

Uredospore and teleutospore of Puccinia

2+5=7

{ Turn Over )



o4 i)

5. ©oS WAREAR [(@) SF (b)] FF [(¢) W (R
fme g nfe @ - 4x2=8

Write explanatory notes of either [ (@) and (b} |
or [ {c) and (d) ] of the following :

(@) [RefEceTR <& F'q
Rhizophore of Selaginella

(b) BRI BAPE
Megasporophyll of Cycas

(c) N2 T

Male cone of Pinus

(d) TP @I

Strobilus of Equisetum

6. oy bl for=n (R G o) - 4x2=8

Write short notes on (any fwo) :

(a) SR viRfes aRE

Characteristic features of viruses

(b) @ERSEES Mo
Structure of bacteriophage

c) @EERAR Tomfie geg

Industrial importance of bacteria

4 o

20P—2000/477 1 SEM TDC GEBT (CBCS) GE 1
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Paper : GE-1 (A)
( ANIMAL DIVERSITY )
1. 94 IR *[F 90 : 1x5=5
Fill in the blanks : '

(@) ey S TTET |
Plasmodium belongs to the phylum

g | AR bR e 41"
Ty |

is the simplest type of canal
system in Porifera.

(b}

20P/478 ( Turn Over )



( 2) _ (3)

) T __ @R ORI (b) oY G ferdt (R coteem ot ' 2%x2=5

Insects possess ____ pairs of legs. Write short notes on (any two) :
(i) F'&'5B
(d) TR AN TG @oERe | Choanocyte
Amphibian heart is chambered. (ii) TG TRl
Social insects
(e) O I Tewq T ol (R0 | (iii) CGfET B feRT %'
The main locomotory organ of starfish is | Scolex of Taenia solium
3. 7Aooy 7 W A Rics g Faerey fofse
o 3¢ T4 1 1+6=7
2. (a) ORI G 29 Tag s  What is canal system? Describe the different
Answer any two of the following types of canal systems of Porifera with
questions : labelled diagram.

(i) =BT T W PR 2%x2=5 4. Y G TR (® Qe ol) - 3%2=6
Write two salient features of Write short notes on (any twd) :
protochordates. (a) TR PRI FRNRRS HTFe

(i) TR A 1 TRTCE TN 2%x2=5 Paras.itic adaptation in  Nemat-
X helminthes

ention two basic characters of oirey AN ST
Porifera. (b) d
Asexual cycle of Plasmodium
(i) =Fet WF @YH @ R e o 0 <@ AR R aifem
e I TgeTa 51 el BeE 01 144=5 Metamerism in annelids

In which phylum the polyp and (d) TR AT TR dum s

medusa are found? Mention two

: . : Th characteristic  features  of
differences of polyp and medusa. S :

Mollusca

20P/478 ( Continued ) 20P/478 ( Turn Over )



(4} (S)

5. THPN A W Ay G 1 wqr el ww Paper:GE—l(.B)
Fzey fofee Bz a9 w41 | 2+5=7

Write two main characteristic features of
echinoderms. Describe water vascular

( AQUATIC BIOLOGY )

system in starfish with a labelled diagram. 1. oo fal epres ﬁ (P #foBr Teq 0 1x5=5
5131/ Or Answer any five questions :

ey 9 e w7 W AR R Te (a) CODR = Fiht 2

CARIPTR DL A7 1 | - 2+5=7 What is the full form of COD?

Why do fishes migrate? Explain briefly about
fish migration with suitable example.

6. TSy AFR WoI gye SR SrEd 3911 Tev Al

(b) T TN Sy BT TR B |

Give one example of an estuary.

PIo-Nreq To 5o ST 3947 | 2+5=7
Mention two main characteristic features of {c) 9‘[]@ w3 &2
Amphibia. Discuss about the parental care in :
Amphibia. What is eutrophication?
FZJr/ Or
oS 2 AW e Recw a1 2+5=7 () R fgee e 7 e
What is amniote? Describe about the origin What  do you mean by sewage
of reptiles. treatment?
7. BRI FE QAT AR AT R Rya
L I P40 1+5=6 fe) colimeeTe o Ry SR 2 o S
: foran | - '
What is dentition? Describe briefly about _ )
dentition in mammals. Give two examples of Dbenthic
' . WE{r/ Or . invertebrates.
aRes 52 T AW ale Radws Rac bt
Rt BT | 1+5=6 () ISsTERE Yo e & e 0
What is primate? Write a note on the early What is intertidal zone?

evolution of mammals. '
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2. vy o o (R e o) | 2%3=6 5. zv R? Z@ Tl we afiRerms Ry B
Write short notes on (any three) : ; 1+2+2=5
(@) EfET Sorge What is lake? Write about the origin and
Sea weeds classification of lakes. :
(b) w-HRT Teoifs w1231/ Or
Stream development
e ofEfeRm e B Tl | 5
(c) @™ ABE
- - - 1 r Z
Sl Write in brief about the ecology of river.
(d) o=~ T" : o
Cold water fishes : 6, ) 2 e iﬁc%;rﬁm g R 143437
el RE I +3+3=
(e) SR B

What is wetland? What are different types of

Continental shelf wetlands? Write a note on the usefulness of

tlands.
3. ‘BOD’ WIF ‘COD’ 9 e on&fw forar 1 4 e
Distinguish between BOD and COD. : qEr / Or
4. TS TS 2 F OB S 2 ' 5 _ ST 24 SEgeTEy «ft 3¢ fir o 7
What are the roles of dissolved gases in Give a description of the major wetlands of
lakes? Assam.
29/ Or :
e 7. SRS 2 AR TH-GRI @A aft 39
@mﬁwmﬁsﬁm@cﬂwqﬁﬁ@qw,wW' o i
: _ fran o 1+6=7
Ralll : 5 2%+2V,=5
Describe how heat and oil spills cause water What is adaptation? Describe the adaptation
pollution. ' of hill streams fishes.

20P/478 ( Continued ) 20P/478 { Turn Over )
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71231/ Or

wfSEEs ke far a8 mw  SaRenes
wfScarems «ft 3¢ far | 7

Define adaptation. Describe the adaptation of
deep sea organisms.

8. o W 29 (STo-IPRAT LR Ry B 7

Write the physico-chemical characteristics of
a typical lake.

9. TP HPMTRA A4 SCTFRE! WP WFTS!
AR & &9 3+4=7
What are the major invertebrates and
vertebrates found in wetlands of Assam?

T2/ Or
o Ay ww fn e amew Soofe Wi
RGNS FRPIZ 36 341 | 1+43+3=7

Define water pollution. Describe the
industrial and agricultural causes of water
pollution.

%k k
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CHEMISTRY
( Generic Elective )
Paper : GE-1

( Atomic Structure, Bonding, General Organic
Chemistry and Aliphatic Hydrocarbons )

Full Marks : 53
Pass Marks : 21
Time : 3 hours

The figures in the margin indicate full marks
for the questions
Write the answers to the separate Halves
in separate books

FIRST HALF

( Inorganic Chemistry }
( Marks : 25)

1. w% Teco! At Sferea - 1x3=3
Choose the correct answer :
(@) Na(Z=11)7 E&F PR IE RN
SRYTE ROl 2T :

The set of quantum numbers for the
outermost electron of Na(Z =11) is

6 3, 1,0, % @ 3,1, 1, %
i) 3,2, 1, % fiv) 3,0, 0, %

20P/475 { Turn Over )



(b)

(c)

2. wﬁmwﬁm%ﬁmﬁmﬁm: 2%3=6

(2)

woTe fral CERCHT O A1 SEAS FEE CREII
FFqq sp° TR ?

In which of the following molecules, th;:
central atom does mnot have sp

hybridization?
fij CHy (@) SF4
@
(iii) BF; (iv) NH,
wHe Al (PR A Ol P ?

Which of the following has the minimum
bond length?

i) 0%~ (i) O,

(iii) O% (iv) Oy

Answer any three of the following questions :

(@)

20P/475

wee figl SEAERs agan [Raet R s
FEFN RN TEy T

Write down the electronic configuration
of the following ions and mention the
number of unpaired electron in each :

Cr3+, zn2+

( Continued }

(3)

(b) FEFE Frme oo fofs IR e fam

(©

3. e frdl e R e Ppr Tew B

Answer any fwo of the following questions :

.(aJ BRI SfPIel Al 1T | Bl oI

20P/47S

CTPTRA SEARTT T I 0

On the basis of Fajans’ rules, explain the
order of melting points of the
compounds given below :

LiCl > NaCl > KCI > RbCl

TR SAOPRCR AH 5 SR o |

Write down the conditions for resonance.

(d) =T SR vge o1 Ttz B |

Write down the postulates of molecular
orbital theory.

(®9=6:6x10"2 g) afesfe 8x107° erg
TE FMOR e e
(h=6:62x10727 erg-s)
Write down the Heisenberg’s uncertainty
principle. An  a-particle  (mass =
6-6x10 24 g) has kinetic energy
8x107° erg. Find the wavelength of this
particle. (h=6-62x10727 erg-s)

{ Turn Over )
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{b)

fc)

(4)

AR (e @ie *fE &2 39-2q9 5&1 7«
WA @R @ e @ g 3]
IER 1+2=3

What is lattice energy of ionic solids?
How can lattice energy of ionic solids be
calculated by using Born-Haber cycle?

VSEPR Tgq RS XeF,d 5167 T 4 | 3

Explain the structure of XeF, on the
basis of VSEPR theory.

4. woTe TR 2R Tes o 5x2=10

Answer the following questions :

(@)

20P/475

() e ware AR R 2 Tea
@Rl IPERT e fore |

Write down the Schrodinger’s wave
equation and the significance of
various terms involved in it.

(i) H %@ qea F fomems 3l IANFIT
FAT FARFT T[S 430 91 | 2+3=5
Express the Schrédinger’s wave

equation for H-atom in terms of polar
coordinates.

{ Continued ) 20P/475

(S)

AT A 40 1

Explain the Pauli’s

(b) i) He SIS SHIRITTHCA o “NCfes ey

exclusion

principle with reference to He-atom.

(i) H,O 919 &3 7 BCl, S| I

Tl |

2+3=5

H,0 molecule is polar but BCl, is

non-polar. Give reasons.

( Turn Over )
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SECOND HALF (c) TR RO SICa Soifafes Fcafrel ¢raEm 2
( Organic Chemistry } Which of the following molecules can
exhibit the geometrical isomerism?
( Marks : 28 ) :
fij). CHy— CH=CH,
5. wa Seqo! A e ¢ 1x3=3 (i) CH;—CH=CH—CH,
Choose the correct answer : _ (i) (CH3),C=CH,
(@) ©OR PR FRAEA SoRSS A7 ? (iv) CH3—CH=C(CH3),
Which of the following carbanions is
most stable? 6. (a) ARG fMeaT 91 2o Ao #R 761
A S[e] S RN F90 1+1=2
(i) CH,CH, ORI G T
3 — Write and explain Hiickel rule of
(i) (CH3z),CH aromaticity with the help of two
(i) (CH)5C examples.
(iv) CH,=CH—CH, - (b) TEFTRE iw fw wre fueEe ow
| g FIREEN I Sferen 1+1=2

(b) woF 4RCIFR SrOR T A Define electrophile. Select electrophiles

The correct order of increasing acidity of from the following :
the following acids
1. CH,CH,COOH
2. (CH;),CHCOOH

BF5;, NH,, HS®, S0,

7. fa) ot o SRA 2ewAIRes e 59

3. (CH;)3CCOOH . 1x2=2
4. CH3CICH,COOH Convert the following projections as
is directed :
i) 4<3<2<1 CHH Br

3
(i) 1<2<3<4 (i) Cr, R ACRO @ AR G
(iii) 3<2<1<4 H Br

Sawhorse to Fischer projection
fiv) 4<1<2<3

20P/475 { Continued ) 20P/475 { Turn Over )
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(8)

CHO
) BT 5 e o v o

Tl
CH,OH Fischer to Newman projection

(b) ©FE BRI CIP Y TG 741 :
1+1=2
Assign the following stereoisomer
configurations by CIP system :

COOH
(i) H+0H
CH,OH

H CH,CH
4 Ao ;
P
CH3 Br

(c) SRE ST SEEEE FRLTET RN (RR
5 TR SIBIRSE R FAFACRAC! S
-9 | 2
Draw the most stable conformation of

cyclohexane showing  axial and
equatorial H-atoms.

(d) W 2ewed @ RN n-REGAT 7899

TFICT ATPEE WFH F9 o A e |
n'_ﬁ@tﬁ'ﬁ (POl FAFICRA wGEeE @

qEa? 3

{ Continued }

8. (a)

(b)

20P/475

(9)

Draw the possible conformations of
n-butane with the help of Newman
projection formula and give their names.
Which is the most stable conformation of
n-butane?

&/ Or

BRUHe afkes HOOCCH(OH)CH(OH)COOH
Y CeceR0l  EREWEA R
STHATS T I AF AR TSR AT
& SHeAiceRo! forte 41 |

How many stereoisomers are possible for
tartaric acid, HOOCCH{OH)CH(OH)COOH?
Draw the configuration of the isomers in

Fischer projection and also find which
are optically active and inactive.

G SR [ wRee SefRfow
HIO,; 91 HNO, @ PR 2’7 AR | 00 /140 2
lodination of alkane is carried out in the

presence of an oxidising agent such as
HIO; or HNO4. Explain.

PR W5 HBr WA FEcE 2-3 W AT
Teofy 2y fFr coR’wiRey TofRfee 3 RieE
Fole 1-2°7' 7oz Teom =9 | iRty sErre
[ F9 _ 3
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( 10 ) (11 )

Addition of HBr to propene yields

03/CH,Cl,y
2-bromopropane, while in the presence

(i) CHy=CH,

of peroxide, the same yields 1-bromo- Cl sl
propane. Explain and give mechanism.
Na/NHj(l
(i) CH;CH,C=CH m~{i> A
(c) woTe fAERA R e R TR 590« 174x2=3 C,HsBr
— R

Convert any two of the following :

(i) T [ LT
* &k
Ethane to propane

(i) A o[ BREH
Ethane to ethylene
(iii) <POREWE *[l 2%
Acetylene to propyne
(iv) RT6-1-2= <1 RE5-2-2 ;

But-1-ene to but-2-ene

(d) o1 & @I 'i‘fﬁ Rt ﬂ““"i"’fw . 92x0=4
Complete any fwo of the following

reactions :
2 Na/Eth Bry/hy
{ij CHsBr BB i g g
Na/Ether
—— c
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