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- CHEMISTRY
( Minor }
* Paper : MINCHM1
{ Fundamentals of Chemistry—I

Full Marks : 60
Time: 3 hours -
The figures in the 'margin_indioate Sull marks
for the questions
UNIT—1
{ Inorganic Chemistry )
( Marks : 20 )
1. w5 TSI Az Sfere - o 1x2=0

Choose the correct answer :
(@) SRR wiPoTeR Jabt ¥ -

Helisenberg’s uncertainty principle is

7 A'x—AP=4L-' - fi)) Ax-AP= h

Co : o nm o N
(i) Ax APz P (i) Ax-aP<-
4n 41
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3
(2) (38)

¢/ 1 kg 53 -m @53 20 ms‘.l sifeq aife
R & 2989 (de Broglie) wxaitef Rem
EEN; : '

(b) T @ (T FaraE TR P ?

Which of the following compounds has

ipole moment? _ - :
zero dipole m Calculate the de Broglie wavelength of

- fiy CCl, a body of mass 1 kg moving with

i) PCI a velocity of 20 ms ™.

it 3 .

(iii) NHg 3. R e e B (R A ) - 5x2=10
(iv} H,O

Answer the following questions (any two) :

@ () S R 7 @B e
R e 497 wEdete wfeels
@z o . 2

What is ionization energy? Why is

2.%%@@@%(@@@@7% 2x2=4

Answer the following questions (any twa :

(@) HRewEa wwol ANTIs By AF R

mention the significance of terms SFAT-T5” (FT Ry v o | 3
: iated in the equation. N
associated in the ed - What is electronegativity? Write
(b) < oS e WSl & T (QIEERI briefly about Alired-Rochow scale of
| 51 CTT Al T 2 | : clectronegativity.
What do you mean by polarizing ) () Fe3* T=ERe Rem B T w9
power of a cation? Among the following U WG WA 6F A A
compounds which is most covalent? n+l=4 SRS o WA R T
NaF, Nal, NaBr, NaCl £2 DI 3
{ Continued } 24P/396 { Turn Over
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SR Pe e ARCa wreerd e
Sal

Write Schrédinger wave equation and

the second ionization energy of an
element higher than that of first
lonization energy?

i) RgeTel gowa 5 gm0 Ryessr o



(4)

(5)
Write the electronic configuration of
Fe3t ion. Find the number of : :

. : 4. i . -
unpaired electrons present in it 5{. .1%[?11. S Ix0=4
and also mention the number of Write short notes on :

_ electrons - present in n+l=4 . _
subshells. _ _ _ fa) RiliGh Ty _
> Fajan’
() e R Pea &g 9 ajan’s rule

K s ﬁ;‘t@ﬁw

PR ut feciag e 0=, M I 2 a—
Lattice energy
What do you mean by hydrogen . -
hond? Explain, why o-hydroxy
benzaldehyde  is liquid  but
p-hydroxy benzaldehyde is a solid.
(0 @ s e 3w BasO, A | - UNIT--I1
| wfreera wAN @ BaOH) ¥ { Physical Chemistry )
' wawe = 7 BE SHRA '
s wAws = | {§ 7 TS PR | ( Marks:20)
T[T AT __ 3 .
What do you mean by solvation 5. _T@Fﬁ_mﬁ@ﬁf@: 1x0=0
energy? BaSOy, is sparingly soluble Select the correct answer :
in water but Ba(OH), has high S
solubility in water.. Why? Explain fa) =3 mm O WY WHR s

I 2 _ :

Which of the following is the expression
for . molar kinetic. energy

with proper reason. ;- -

) pr e R B R

orientation W97 _ 2 molectles? of gas
. How many orientations are possible 3RT S
.. for p- and f-orbitals? .(1). _ﬂ}_ i) gnRT
24P/396 { Continued ) > fiv) E KT
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(6)

(b) &1 FffR wers it TR 9 01 Ao
(TR e | S (TR AT S XA

The rate of diffusion of methane at
a given temperature is twice than that
of an unknown gas. The molar mass of

unknown gas is
iy 32

{ii) 64

{iii) 4

fivj 8

6. <o [ oA o opd T e 2x2=4
Answer any o questions  from the

following :

(o) TR T IEA & 32 A IO
AT fort ) _
What is meant by degrec of freedom?
Write the law of equipartition of energy.

(b) AR (R GBE S (TR WOITR s
o el 7 -
What are the causes of deviation of real
gases from its ideal behaviour?

(o) b1 o SO T S RS SR K
Gl

Define critical temperature and reduced
pressure of a gas.

24D/396 { Continied )

(7))

7. S gpEs Te e (R e ) ¢ 5x2=10

Answer the following questions {(any two) :

{a)

(b)

24P/396

(i) TG T TR IR 0 °C TReor© (1)

(@)

TS I3, (Cr s ) TF (2) T ARG
@51, (Conp.) ST 97 3

For hydrogen gas, calculate (1) the
root-mean-square velocity, (C, ., )
and (2) the most probable velocity,

(Cep)at 0 °C.

G SR R ORI e
TR SRS T WF TR 4SRRI

PR _ 2

{i

(@)

Define collision frequency of gas
molecules. Discuss the effect of
temperature and pressure on it.

o 8 T JER I ogeT @
Qb1 B (=¥ II Cp —Cy =R. 3

Using kinetic gas equation; show
that for an ideal gas Cp ~Cy = R.

ORI el T | R 6Bt sfcan Sua
N - . ' 2
Define parachor. Mention. .on.e use
of it. . o

{ Turn Over )



. (9]
( 8) :

UNIT—III
{c} Wﬁéﬁﬂ{%ﬁﬁf{w?w—ﬁm‘i

Organi Ch. |
@ T W R S o ( Organic Chemistry ).

‘Sfream <1 oS I 3| 1+1+3=5 ( Marks : 20) |
' ' 9, weE MHeTs
What do you mean by surface tension ® .%q T IS A 1x2=2
of a liquid? How does the surface Arrange the following as mentioned :
tension of a lguid vary with
a) fFToR TagTe
temperature? Describe one method of () __ N - 9
determining the surface temsion of Increasing order of stability

a liquid in the laboratory. CH3CH2—€‘,‘H2- CH3_6H -
. ? - 3

CBHS CHQ» CH2 =CH-—— CH2
8. aﬁcmmrwwwwmww _
ey 91 4 (b} TR TGS

In decreasing order of acidity.
CICH,COOH; . HCOOH;
FCH,COOH; CH;COOH

Derive the relationship between mean free
 path and coefficient of viscosity of a gas.

1231 / Or

. ' ' 10. I 5 - :
WW_WWWW&Wb?W ' Wﬁ ._@ﬁﬁﬁ‘%@iﬁ{?ﬂ: 2x2=4
s | CO, Ced TR Tagel 31-1°C W® Answer any fwo questions of the 'fouowmg-

| SR @ﬂm B WW{?@ o1l e AR
Express critical constanis in terms of van %%T‘SQT o
der Waals’ constants a and b. The critical What are . electrophiles and
temperature of CO, gas is 31-1°C and its nucleophiles?  Seiect electrophiles and
critical volume is 0-0967 lit. Calculate the nucleophiles - . from  the = following
values of @ and b and its critical pressure {F¢) molecules/ions :
for the gas. : HS™; BFjy; (CH3)3N CCi2

24P/396 ( Turn Over )
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(12 )

12. o G B

Write short notes on

2x2=4

fa) ST
Resonance
(b) W HF WEY OO

Strength of acids and bases

T kK

24P—3000/396 1 SEM FYUGP MINCHM 1
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PHYSICS
* ( Minor )
Paper : MINPHYI _
| Mechanics )

Full Marks : 80 _
Pass Marks : 24

Time : 3 hours

The figures in the margin indicate full marks

Jor the questions
1. FOIre 2R W Seach Afk e 1x8=8
Choose the correct answer of the following

questions :

{a) =R R AR O TermIT o W 2
Which of the following quantities
remains invariant during Galilean
transformation? '

i} ==
Position

fii) @
Velocity |

24P/497 _ { Turn Over )



(3)
(2)

| (d) <1 RS @ Foore RBfe e vy Ne
(i) T | HoRECE] T (PG TR0 AP I 2
Acceleration ' Which  of the following is the

(iv) G?IFF@ S relationship between a conservative
Angular momentum

(b} RS @R 39 N 2

—>
force F and potential energy V ?

. {i) 1—7" =VV
Which of the following forces is S L
conservative? : (i) F=-VV
4 —»
(i) T el {iii) F=-§vdi
Gravitational force :
fii) o1 ==

(i) F = §Vd1
Frictional force
(i) (i) W (i) TR : ) e
Both jjand (i) o 7 e Rale R T g o7
fiv) (i) o (i) Gf<ee w2

Which of the following remains constant
Neither (i} nor (i)

in Lorentz transformation?
{c) <N GNP (P TF |

. : i) =3
Moment of force is called Mass
) AT e | (i) o

_ angular momentum . .
SRR : : ' Length
Lo fil) TSl |/eE -
' moment of inertia o (iti) &
fiii) 5% _ - Energy
torque S '

.- fiv) @R @Brs W=
fiv) S99 «BIS AT . Notte of the above

None of the above S
24P/497

L SR { Turn Over }
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)

{g)

24P/497

(4)

e @D e x =0 dRRT ST
& m €T FU GO A9 RGeS I
w0 -

Which of the following equations
describes the simple harmonic motion
of a particle of mass m that starts at
x =07

fi) x = Acos(wi)
() x=Asin(ot}

{iti) x = Asinwt+ Bcoswt

fiv) €99 «bie 7=

None of the ahove

T =1 uF IPnde R oee A, B, (R
TG Py, Pp FF pe TAEE py =Kyt
pg =kgr ' WIF pe =kc; T ky, kg, ko
ol FoF F r (FRE FE9 T R |
P! (AT THS] TR AW (P S
ST TR TF ARCF) AW T2

Consider three spheres A, B, C with

identical masses and radii. The
densities of the spheres A, B and C are
given by py =ksr, pg =kBr_'1 and
pc = ke, where k,, kg and kg are three

{ Continued )

(5)

constants and ris the distance from the
centre of the sphere. Which sphere has
the largest moment of inertia about an
axis through its centre?

() A
i) B
i) C
(i) RRshl e wTe! ENET W AN

All three have equal moment of
inertia

h) T BT <@ e @w AR B

L[ :

Young’s modulus has the same unit as
that of '

{i) B9
pl’ESSU.I'B
{ii) =TTl Qe
moment of inertia
{iti) 4=
force
fiv) (FfIF SICa

angular momentum

24P/497 { Turn Over }



(6) | (7)

2 e o Ter B 2x8=16 (i T QT W FONS QT e g |

Answer the following questions : - Define bulk modulus and rigidity

modulus.
(o) &C & A 67

What is an inertial frame? (g) “Rpce AEATE P R ANGIDE
Rewg 2

Write down Poiseuille’s equation. State

(b) R wgh SeEy 4|

State the work-energy theorem. its significance.

fc) SHARFToRIE Rew o Fiertath fra | (h) Caefi zcats o
State the postulates of special theory of What is length contraction?
relativity.

(d) SR (damped) W= WP (forced)

R NI B 9 8. (o) MR GF L W9 U e OF x = 0 HF

x =L Wwe 741 =) A SHOER o3 /0,
What are damped and forced AFU A=kx T (IS k 951 ¥<F), SROER
0301.i1at10ns? : GHEE F O LA : 3

| : . Consider a thin wire of mass M and

fe) T ST FcawiEre EG length L placed between x =0 and x = L.

' If the mass/length A of the wire is given

by A = kx, where k is'a constant, find its
centre of mass. C

~ State the principle of conservation of
angular momentum,

24P/497 ' { Continued ) . 24P/497 { Turn Qver }
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(8)

(b) f¥T we A MURER <N o

What is the difference between stable
and unstable equilibrium?

fc) LG we M9 aue 9 999 (FEE A
Terg e ol (ZE S O Sl B
T =T /4|

Compute the moment of inertia of a thin
rod of length L and mass M about an

axis passing through its centre in a

perpendicular direction.

fa) TR QIRF, TS QIF AF FORS BN
e A=A ot e o1 e )
State and prove the relationship among

Young’s modulus, bulk modulus and
modulus of rigidity.

(b) 7 opfge afés FAMFEs A FH AR
Al

Construct the equation of simple
harrnonic motion and find its solutions

{c) CT{@CE@%TWW‘@EWWWWW
Weﬁvﬁ"@%@l

Show that the work done by a
conservative force is path independent.

{ Continued )

5.

6.

24P/497

(9)

(d) TRFTE AN mlw 3efayy
EEill

Describe Michelson-Morley experiment
and its outcome.

Y/ Or

e SpeAREl W WR ewg T
SCET 1 |

Discuss about mass-energy equxvalence
and its importance.

ARE 29 A time dilation W &2 A'ay
FTAGER “F TG IR TS TR S &S
HATFID. 9 391 APERel (simultaneity)d
Seoifreer qReTChl AN 1)

What is time dilation? Starting with Lorentz
transformation, construct the equation for
time dilation. Explain relativity of
simultaneity.

ZI-SI_T‘TWGTE2—pc +m2c? ?rxsE B e m

TUIEC AR M, Woifee S, S (oI
@ T & sEEE =9

Prove that E2 = p%¢? +m2c*, where E, D c
m - denote relativistic energy, relativistic
momentum, speed of light in vacuum and
rest mass respectively.

2+4+5=11

{ Turn Cuver }



{ 10)

(11
- H¥ / Or
R SRR AR SRR R S o
¥ TS (translation) =% Yo FAGE whoe ¢z 45
Discuss the concept of relativistic addition of 57 M9 I @9 AT T AFHAR O a1 <97 |
velocities. : Construct the expressions for velocity and
acceleration for a motion involving both
7. (FREAl § F W?fé gIc 3:1«7*1%1 hall tﬂ%f BRI w:@ translation and rotation.
4T | 4
Show that the total energy of a particle o _ S KRk
exhibiting simple harmonic motion is '
constant. '

8. WP (forced) RFPR 97os SEM ITICE
L I F4 _ 4

Discuss about resonance in the context of
forced oscillations.

9. M<H, R I @Bl G (GREeTe ?i?zﬁ) e
= N SO g BT w91 | 1t (@9 e

i o 98, %@Wjﬁﬁaﬁm sfexfee Fefg = |
- 5+2=7

Compute the moment of inertia of a solid
cylinder of mass M and radius R about the
cylinder axis. Also compute its rotational
kinetic energy if the angular frequency is
equal to w.

24P[497 o { Conn'_ﬁued ) : -
24P—3900i 497 . 1SEM FYUGP MINPHY
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ZOOLOGY
( .Min.or )
Paper : MIN ZOO1
( Animal Diversity—1 )
Full Marks : 60

Time : 3 hours
The figures in the margin indicate full niarks
for the questions _
1. 919 SR o w0 o 1x5=5

Fill in the blanks : - - . '
@) ___® i Igmerel (| Iy

The highest degree of polymorp]:usm is

found in

(p}%wm‘fﬁﬁm %’awsfsl

Pore bearing annnals belong to the
Phylum

PR S

Nemathelminthes are - 'worms.

24P/509 - { Turn Over )



24P/ 509

(2)

(d)'iﬁ’amr@mm 72 @9 B
UTF | -

Urochordates have notochord only in the
larval '

(e) ¥ wRET aiffger Pre 9 s A |

is known as the father of modern
zoogeography.

2. & @R o (R @ =6 - 4x3=12

Write short notes on (any threeg) :
(o) SMRERE PR
Theories of _animal distribution
(b) TECeIE REEE @
Continental drift theory
{c) cERwitEe RS ferarem
Parasitic adaptation in helminthes
d) 25TAR [fen vam sl

Different modes of locomotion in Protozoa

3. XY MARY REEPTE Bl WF sEse
A FRTHEE (FF T, JHE
Write about the general characters of
chordate and mention how chordates are
superior to protochordates.

{ Continued )

(3)

/3 /Or

TR 1 TrEAerT e e w4 |

Classify Chordates up to class with two
examples.

oppeen® oG R 7 WA AT ﬁw@‘ PHHAR
FO(IGT =W, (ST |- : 14+5=6

What 1is' retrogressive metamorphoms? :
Show the retrogressive metamorphos1s in
uruchordate

~NIZF / Or

FRCTBa BeefRe SRR O Syt T B 1. 3
Describe in detail the Echinederm theory of
origin of chordates.

B SRS A GECRD s QR -vF BT
ferr a2k o i 7+3=10
Describe the life cycle of either Taenia sclium

or Ascaris Iumbricoides with suitable
diagrams.

AT R 1 elee oI waeTegd Ru oo be
AL T4 | - 2+5+3=10
What is canal system? Discuss the canal
system in sponges with labelled diagi‘anls.

24P/ 509 | " {Turn Over)



(4)

W& /Or

FzFetel 7 feelere g R =8, e

0 - 2+8=10
What is polymorphism? -~ Discuss
polymorphism in Cnidaria,

7.@%&%%%%%%% 6+5=11

Write about the structural orgamzatlon of
amoeba and its nutrition,

'W/Or

=3 wfbla ﬁw ﬁi"—mqa zﬁm zrfsha ﬁw ﬁm& ,
SRR 11 -
- What is coral reef ? Write about the dlfferent

types of coral reefs with diagrams.

ook ok

24P—3000/509 1 SEM FYUGP MIN ZOO1
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( Minor )
. Paper : MIN BOT1
{ Algae, Fungi, Bryophyte and Pteridophyte )
Full Marks : 60
Time : 3 hours

The [figures in the margin indicate full marks
Jor the questions

1. w5 Teqih 3R SRiet : : 1x6=6
Choose the correct answer ;
(@) Tbe TR oy Fg-cidw @R | oe&n

TR, / TR iR /e o |

Nostoc is a type of blue-green algae /
green algae / brown algae / red algae.

(0) - REATE Tew @ @R W T 9/
w2 / R / vl _
The number of spores produced in
basidium is on€¢ / two / three / four.

24P/393 ' ( Turn Over



{c)

(@)

(e)

24Pf393

(2)

W o Tewe e am e o we

RS [ qOE, qLFE [ @YEE A=Y SIS
frdaiie [/ wem oreg fafos |

Gametophyte of bryophyte is green and
vascular / independent, multicellular /
dependent on sporophyte / foliose in
nature.

e e S Rvote wibiets Fyedn

%@wﬁﬁi’acﬁm/aﬁmﬁ/ﬂs/
BRI |

The most primitive among the living
vascular plants are ferns/brown algae/
mosses/cycads.

@G [ETERN TR AREE (REEs
m/wm/mﬂs/@mﬁﬁm{%
el T |

The lichen Cladonia rangiferina is
commonly known as reindeer moss /
bog m_Oss / club moss / None of these.

WWW/W;@W
M |

The fungal cell wall cons1sts of chitin /
hgnm / pectin.

{ Continued )

5 it o (R o SIRG) -

(3)

Write short notes on {(any four]':

{a)
{b}
()
{d)

(e)

3. (g

{bj

24P/393

QIR (EUHR o8

Heterocyst of Anabaena

AT R

Polymorphism in Puccinia

AR 4 @

| Growth form of lichen

TR AR B8R

Economic importance of bryophytes
fRenferens WIFS

Rhizophore of Selaginella

GRe'TRbT ARET a9y
Ecological 1mp0rtance of ptendophytes

3x4=12

Bz FrcaRgR (T A% 4 I 1 9+3=12

Describe, with diagram, the sexual
reproduction of Marchantia

&Y /Or .

Renfes) Sie TPEObIA (89 TRl e
oo 9o permEe faae fo o
With diagram, write a comparative

account on the spore bearing structure
of Selaginella and Equisetum.

12

{ Turn Over )



(4)

4. (a) WWW%WWWW| 12

Give a detailed account on the life cycle |
of Polysiphonia

gt/ Or

(b) cﬁﬁwmwmﬁmﬁ‘?@ :
Resat T 12

Write, in detail, about the structure and
reproduction in Penicillium.
5. WRIMERE G B (R e WG ¢ 6x3=18
Write explanatory notes on (ahy three) :

(@) ToFVERBR e i

General characters of Ascomycetes

(b) CEiEe o Rew @R g ame

Various types of pigments present in
algae

{c} FIAWFRGT wRfE Ay
Characteristic features of bryophytes

(d)  GFAEET T/ o5 T -

Evolution of stele in pteridophytes

W ke

24P—3500/393 .' 1 SEM FYUGP MIN BOT1
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MATHEMATICS
( Minor )

Paper : MINMTH1
( Differential Calculus )

Full Marks : 80
Pass Marks : 24

Time : 3 hours |

The figures in the margin indicate full marks
Jor the questions
1. (o) &8 TRgs M TR S wE B 1

Using -8, write the definition of limit.
{b} Tfverom g fordt, 3

lim f(x) # lim f{x) 1
x—a-0 x—a+

Write the type of discontinuity, if

lim f(x) # Hm f(x)
 x—a-0 . x=a+l

24P/494 { Turn Over )



{c)

(d)

(e)

(2)

M flx)=2x, L =8, a=4, £ =01, (&3 63

LICRELE IS S SR
O<|x-al<d=|flx)-L|<e

=

If fix)=2x, L =8,a=4, e =01, then find

d such that .
O<|x-al<d=|flx)-L|<e

W ey 0

Evaluate :
. 4x? -x

- lim - 5
Xy QxT -5

fyem @ flx)=lx|, xeR
SfRfoeg | '

Show that f{x)=|x|, x€R is continuous

SRS

- everywhere.

24P/494

5 T/ Or
% a1 Fom £ were Ul MR T =

[ S5x-4, @@m 0<x<1
F) =1, 5

4x° -3x, @M 1<x<?2
(503 (YT (7 x = | o Famme i |
If a function f is defined as

Sx-4, if O0<x<l1
4x? -3x, if l<x<2

I'f(x]:{

then show that f is continuous at x =1,

{ Continued }

0

2. (a)

(b)

c}

{d)

24P/494

(3)

oMY T @ A x = ¢ AT fFo@CH ST
W, (W x = ¢ [{7s wHifbes 279

Prove that if a function f is differentiable
at x =¢, then f is continuous at x=c.
W/ Or |
i y=x2", TS n GG FWEF e WA,
(T HET @
y, =2"{1-3.5-...-@n-1} x"
If y=x?", where n is a positive integer,
then show that : '
Y, =2"{1-3.5-...-2n-} x"

% yméinSx, @ y, Ay
If y =sin3x, then find ;.

e

State Euler’s theorem on hom_ogeneou's
furiction of two variables. .

A y = log (ax +b), (58 y, B 1
If y=log(dx+b), then find y,.
fefRem Techt Ty U wE o 9 |

State and prove Leibnitz’s theorem.

{ Tiirn Over )
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(4)

&/ Or

Iy = e %, (wm (19T @

2

(L-x*)Y, o -Cn+Yxy, ., —(n? +a?)y, =0

If y=e“ sin” *, then show that

1-x3y, ., -Cn+Yxy, . -1 +a?)y, =0

() i f(x y)=xcosy+ye”, (T 0196 @
fxy(xa y):'fyx(x’ y) 2
If f{x y)=xcosy+ye”, then show that

Ty (6 Y) = flx, y)

H u=10g(x3+y3+z3-3xyz),_ (53

s @ _
Ju  du au 3
e e = 4
A Jy 3z x+ y+z
If u =log (x3.+ y3 +z° —3xyz],. then show
" that _
du’ du du -3
—t—t—_————
dx dy dz x+y+z
24Pf494 ( Continued )

west / Or
zTﬁ"fu“—811'1."13c~~1~t:;1n lg, o osa @
Yy
dx ~ dy
If u=sin"! ——+ta.11-_1 E, then show that
Y x
xQE +y—aE =0
dx =~ dy
3. fa) y=fix) T (x, y) BYC =pfaq e
Terqt 1 1

Write the equation of tangent to the
curve y = f(x) at the point (x;, ).

(b) xy=4 TNFANE LAY TIPS ST T 1
Express the equation xy =4 in polar .

coordinate.
(6) y=x®-2x%-x+5 37 (0, 5) R =opfa
e Tleres | -3

Find the equation .of the tangent to the
curve y= x3 -2x% - x+5 at ©, 5).

- g/ Or
X% e xy~y? =1 379 @, 3) R b wferm
e Tforer |

Find the equation of the normal to the
curve x% +xy-y* =1 at {2, 3). -

24Pf494 ~ {Turn Quver)



(7))

(6)
_ (d) y=x*-4x® +17 By s ¥4 9= Refe
d i*+yt=2 7@ (1L1) e IO T ™ = 3w, s 79 5
fefy o4t 5 Draw the graph of y = x* -4x3 +10 and
Find the radius of curvature pf the curve ' identify the inflection peint, if any. |
<+ +y4 =2 at the point (1 1). _ g/ Or
%=1/ Or . et Ty g S by o -
_ Find the as totes of the followin
r = afl —cos8) FoEET e 1 (r, OF curve : P | : ¢
Feor ey e T 3 2 2 5.3 2
. XU +2X°Y-xy” -2y +xy-y© -1=0
Find the radius of cilrvature at any point : _ _
{r, 8] of the cardioid r =afl —cosh). fe} r=1+cosb I&< Bg TP TN 4
' : Trace the curve r =1 +cos0.
1 - - -
4. (o) Refe fg = e o 5. (a) Q=R Soewes g S o0 4 5
Define inflection peint. State and prove Rolle’s theorem.
| . _ . . _ . .
(b) Toiged anfie A FAL (b) f(x)x%—Sx THER [-3, 3] WS @EH
Write the parametric equation of ellipse. SIS e o _. B s
(€ x=2t-3 o y=6t—7 ARE SNER o . Verify J162:?11:3 s theqrerq fo;‘ thg fgnctlon
T 490 : Sfix) =~§w3x in the interval [-3, 3}
L . £ i tric equations :
Draw tl'ile grr;ph _02 _tli‘f;ame q (c) CRAGT T TS ey ) 2
x=2t-3 and y Write the Lagrange’s mean value
oeq/ Or ~ theorem. A
2 4y -2 =9 AR 2 PSSP 6. (o) +F9 wafiE woms s (GRERR B!
54 o T T ' feran 2
Express the equation x? +(y—_3]2 =9 1n State Taylor’s theorem with Cauchy’s
olar coordinates and sketch the graph. _ form of remainder. o
P 24P/494 : : " {Turn Over)
{ Continued ) : '
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(b) log(l+xP TS, n B o Pre T
wrg ey s 2

Find the Cauchy’s remainder after n
terms in the expansion of log(l + x).

(c) CRERRR THOD RS T cosxF x PO
iy e fgfe w1 5

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

w1/ Or
f) =5x® +18x> +15x* 10 FFTW T

T Tt <

Evaluate extreme value of the function
flx) =5x5 +18x% +15x* ~10.

(d) = fefa w9 (J @ W) 3%2=6

Evaluate {any two} : '

) lim 2RECX
x=0 X —-sIinx
(i) Hm (cosx)'/*

- - x>0

fiy tim (- 1)

fiy) tim X

Tk ok _
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{ Natural Resource Management }

Full Marks : 80
Pass Marks : 24

Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. {a} FelRemms wwe e . 1x8=8
Define the following : '
i) Afes Tom
Natural resources
(i) ~fF o
Energy resocurces

i) wERme

Hydroelg(ﬁtricity.
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{2)

fiv) wfs genfe
Endemic species.

(v) lEEADaR A
Biodiversity ‘hot spot’

fvi) B T
National park

fvii) Frerorag i
Leopold matrix

{vit]) qRTFy Tww
Sustainable development

vy Gt B (R e wife) - 4x4=16

Write short riotes on (any four :

fij IR TEST TRY M
Forest resources of N-E India
fii) TRUE SPToR
Marine water resources
{iii} CERIPAY AR
Types of biodiversity
fiv) FHEP] SAE TIGOTE BN AT

Some steps of effective  waste
management '

{ Continued )

{3)

fv) B R &
CBD

(vi) tER Rt

Bioprospecting

(a) IR R WE SRRRclsy

(b)

{c)

(d)

24P/510

e ok Bl 8

Distinguish between renewable and
non-renewable energy resources with
examples.

e R P (A 7 W T PR B o |
. 2+6=8

What are wetlands? Mention their roles.

e R W G TR Rowe
v @ . 3+5=8

What is biodiversity? Write about its
impertance to mankind,

& Wik g ﬁ?iﬂwwﬁmwﬁ
QA ][ 34+7=10

What is GIS? Discuss elaborately about
its applications.

{ Turn Over )
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3. o s FRTR 0 TR afsars Tenemz
AT P47 4+6=10
What are the causes of soil degradation? -
Discuss its preventive measures,

JF= /Or

SRS T YIRS AR R A g 10

Discuss about the sustainable utilization of
freshwater resources.

4, ~ifaniis wne R F5RG PBra & 3w 5 76-

- gt 3R RS Frems R B .
(3+3)+6=12
What do you mean by ecological and carbon
footprint? Write about different strategies to
reduce carbon footprint.

13y S Or

SffReIfRis KT TR IR 6 T8 2 BT TR
A f @R FHW MR ey R
AT =T 0 3+3+6=12

What -is EIA? Write about its objectives.
Discuss the general process of conducting
EIA. : '

L
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