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1 SEM FYUGP MINBOT1

2025
( November ) .

BOTANY
{ Minor )

Paper : MINBOT1
( Algae, Fungi, Bryophyte and Pteriodophyte )

Full Marks : 45 (60 for 2023 Batch)
Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate fidl marks
for the questions '

1. w% Get AR Sfrsat : 0 1x5=5

Choose the correct answer : _

(o) S/ (PSR, CFRE Y AR BT
[ERIRISEER I
Lichens/Fungi/Viruses/Algae are used
as indicator of air pollution. =

b T GRRA G (e /A iR

TG IS /TGS (FiiE [ | -

‘Phycoerythrin’ is' found in Chloro-
phyceae/Xanthophyceae/Rhodophy-
ceae /Diatoms.

26P/11 { Turn Quer )



(2 ) | ( 3)

) Rt cfhm &R qRveE- (d) cmRT e AW
ARl ORGP/~ a/ ' Reserve food of algae

@bl v Jfr @it =) | fe) “Sfen worew Tepe’ fapie v Ofw
The basidiospore-bearing organ of the Bryophytes as ‘Amphibian of plant

fungi of class Basidiomycetes is called S kingdom’
conidiophore / sporanglophore basi- _ .
dium / ascus. | 3. R el qom G Gt B 5x2=10

Write explanatory notes on (any fwo) :

{d) oMo CoiRl T mm/%@mﬁw/mﬁwﬁw (@) B @Rl Wl

' Spore-bearing organ of Selaginella
Gemma cup is present in Sphagnum/ .
Funaria/Marchantia/ Riccia. o (b) cRbRERET S v
' Life cycle of Penicillium
fe) @I T AR/ G qofa B/ (o /e ofa () TREATER A

W fretoe ‘ﬂE‘?T_I Types of Mycorrhiza

{d) CPEEY @9
Sporophyte of Sphagnum

Club moss belongs to algae/pterido-
phytes/fungi/bryophytes.

2. v GRel frar (R oot oG o 2%x4=10

4. FRE A 7 AT (9E e (o5 WA
Write short notes on (any foun : _ gpfeq [Ee fardt 1 ?{Zrﬁ W{W@ \233?\37 forat ) .
= . 2+6+2=10-
(@) 53 Ry @y
Lo ) - What are lichens? Write the nature of
Ecological importance of fungi association of algae and fungi in lichens.
(b) @W"[&F\Eﬁ mjgf TN | Mention its ecc;:;rm;c O1mportance.
-Characteristic {eatures of Hepaticopsida _ R S 5 5 WI T @;{
) TN afEier g%y Wﬁma@ﬂy 3+7=10

Mention the general characters of algae.

Economic importancé of Sphagnum - N
Describe the sexual reproduction in Volvox.

26P/11 o ( Continued | o6P/11 ( Turn Over )



5. foerr Jeefae @R st i @daa oo ReE
I w40 5+5=10

Describe the reproductive and sporophytic
“structures of Marchantia with diagram.

w4t / Or
TIFEE T @7 ige oz G i S
RETEEd [ a4 2+8=10

‘What is stele?'Explain__with suitable diagram
~the various types of stele found  in
pteridophytes.

( Additional 15 marks for 2023 Batch )
6. WRERT G Bt (R ien FeR) 5x3=15

Write explanatory notes on (any three) :

(@) IPIEINA (qITeR

Strobilus of Equisetum

) = IMR TeR s

Alternation of generation in bryophytes

() Fm <1 Somsie oveie wht
-Role of al'gae in _industr_*y

fd) 5T BT g9
Mode of nutrition in fungi

* ok k-
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‘Total No. of Printed Pages—7 .
-1 SEM FYUGP MINMTH1

2025
( November )

MATHEMATICS
{ Minor )

~ Paper + MINMTH1
( Differential Calculus )

Full Marks : 60 (80 for 2023 Batch)
Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
Jor the guestions

1. (@) =8 56 SR SuE oxe fory 1
Write the definition of limit using z-5
‘criterion. -

X2 g o x=2

X
o A Rfteren Ry cfes = | 2
Classify the points of discontinuity of .
the function -

2 if x#2
_Jxe H X
-fm'{o if x=2

26P/15. N : { Turn Quer }



{c

(@

2. (@)

(b)

26P/15

(2

oY T @ R I wae e @b Iw
W [a, B[S AT | 4

Prove that any continucus function
defined on a closed interval [a, b] is
bounded.

T | S
(l-x )yn+2 (2n + xy,,; + (m? —n2)y =0 4

i Yy =cos {fm sin~! x},

If y=cos(msinlx), show that

- x3)ypiz — (20 + Dy +(m2 -2y =0

T fix, y)=log (x* +y )a WA Sfr, Sy

Sforeat | : . 2

Find - fx, fy for  the function
flx, y)=log (x* +y?%).
?lﬁ u= tan'l( ) sl ®
x
' 2 2 _ .
o u 6 -0 3
6x 3y

If u=tan™! [%) , show that

%u  2%u :
s2*¥73=0
ox“ oy

{ Continued }

(c)

{d)

3. (a)
(b}
26P/15

( 3)
M u=xY, @ AT T @
2 2
gu _J2u L2
axay oyox

If u=xY, then prove that

Pu_Pu
oxdy  Oyox

ﬂﬁ Iu'=xci>(£)+w(x), .emrct 4 Gl.
| %w%— ¢[ ) - .4

If u=x¢ [E] +y(x}, prove that
X

y=flx) TF y=4¢x) IBWH ®&F @FI0I
ferat X 1
Write the angle of the intersection of '
the curves y = f(x} and y=d(x).

W -
x=a[2cost+cosgt) '
Yy =a(2sint -sin2t)-3

AR ¢ R Bt wfeersy Al ffe w3

{ Turn Over-)



(c]

(@)

(e)

4. {a) .

{b}

26P/15

(4)

Find the equation of the normal at ‘¢ on
the curve

X = a(2 cost+cos2t)
Yy = a(2sint - sin 2t)

e @ rm=amépsm9 T (] W&

2r
RN IF Wl TR
Show that the chord of curvature
th'l_-ough the pole of the curve
r™ =a™cosmd is . '
. +1 :

x3 +x2y—xy2 -y +2xy+2y2 ~3x+y=0
T e T ) 5
Determine the asymptotes of the curve
e xly-xy? -y +2xy+2y% -3x+y =0
12 +y° =3axy I g 9T F4 1 5
Trace the curve x> + Y3 =3axy.
IR BB 2
State Rolle’s theorem:. '
MW O<u<v, OPSA @ _

v-u 4 . v-u

<tan “v-tan " u<
1+0° ' 1+u? 3

{ Continued }

(c)

(d)

{e)

D6P/15

( 5 )
Show that
v~1,; <tanlv—tanlu < v._lz
l+w 1+u

if O<u<v.

(G2 T e I (igedl @ x> 079
3
'@K?Ixh%<sinx<x. 3

Using Taylor's theorem, show that
x®
x—?<sinx<x, for x>0.

el .Iog.(1+x)~§ AR EFARTE ST I
e w9t _ 5

Find the Maclaurin’s infinite series for
the function log (1+ xj. '

frl wie xy =4, 4x+9y3 i =
o wepE B s 4

Given  xy =4, find the maximum and
minimum values of 4x+9y.

sy / Or
T Wy T4
Evaluate : _
1
Hm
x—=0 x

{ Turn Over )



( 6 )

( Additional 20 marks for 2023 Batch )

5. (a)

()

(c}

26P/15

W y=x ,ﬂ’@naﬁwwmﬂm
mm‘{@m Y, =2"{1.3.5...2n ~ 1}x".

If y= xn , where n is a positive integer,
then show that Y, = 2"{1.3.5...(2n -~ 1)}x".

wqt / Or

W y=loglx+\{L+x%)), 5@ y,(0) Frdm
T ' '

If y=loglx+y(1+x3)), then find Yn(0).

X

™ f= sin'.l (ﬁ) +tan™! (E) , (9@ oA

If f=sin’ [ﬁ] +tan™? (g) , prove that

el @ 3T xZy=a(x? +y*)I ITOR
Pt {9 (—2a, 2a)S -2a.

Show that the radius of curvature of -

the curve x%y= a(x2 + y2) at (-2a,2a)
is 2a.

{ Continued ' )

(7))

{d) r=a(2cosd+1) IFT BA SFF
Trace the curve r=a{2c0s50+1).

6. #WY ¥ A
log(a+x)—loga+£—l.x_+...
a 2a
?lﬁ |x|<a.
Prove that
| x 1x2
! =1 AN TP
ogla+ x) oga+a 2a2+
if |x]<a. '
w1 / Or
e ==t
Find :
11
(1+x)"—e+ ~ex - ——ex?
im 2 24
x>0 _ x3

*
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1 SEM FYUGP PHYMIN1

2025
{ November )

PHYSICS
{ Minor )

Paper : PHYMIN1
Full Marks : 60 (80 for 2023 Batch)
Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
Jor the questions

1. w% Seam! FdeT 391 (R o w=ol) - 1%6=6
- Choose the correct answer (any. six) :
{a) . APPSR ROR I /T 2019 “fmiom
AT 9 @PINC ANFIT I T2

Which - equation is used to calculate
time dilation in special theory of

relativity?
. ) E=me* i) F=ma
(iii) v =% | i) t=—_10

26P/99 { Turn Over )



(2

() Wﬁﬁﬂﬁ@maﬁwﬁmwm
W afre =9

Which of the following quantities is
conserved in an isolated system with no
external force?

fi) =iy Irg
Kinetic energy only
(i) WT Se@e Wy
Linear momentum only
LTI el R O R e S —

Both kinetic energy and linear
momentum

fiv) €919 «Be 7=
None of the above

fc) WWWWW%WWW'
@Rl =T

-The ratio of lateral strain to
long1tud1nal strain is known as

() PR wgas
Shear modulus
i) *RONT oIS
Poisson’s ratio
- fifi) I TS
Bulk modulus

fiv) Tox TS

Young's modulus

26P/99 - { Continued )

(3

(d) <5t AgRA e TRl 6T R

The time period of a s1rnple pendulum
depends on :

(i) T B G4
mass of the bob
{ii) IFRFA (A4f GoITo
length of the pendulum
(iif) (T R @S
amplitude of oscillation
fiv) &3 T Ry @R oS

both mass and amphtude

fe) &S fol IR HeEwaRE 7
* Which of the following is a conservative
force? .

fi) o <=
Frictional force
(i) R T
Gravitational force

(i) AGR =

Viscous force

fiv) I AReCAY

Air resistance

269/99-'. | { Tum Over )



( 4 ) - ( 5 )

() 3o RgeER e @ Al 90° =g, cofeat (v wﬁmwmmﬁmﬁ‘
=4 wf e - TR
H the angle between force and : '

Which physical quantity is analogous to
msplacement is 90° then the work

moment of inertia in linear motion?

done is
ife S i} =

U . : Force
maximum S -

i) w0 | _ | (i) S stfgie
minimum : . Momentum

fiii) *#g : _ fiii) =T
zero . A Mass

fiy) waE . : | fiv) e
negative ' Energy

(o) o e TR, D R i

2 SR oo IR .?@wﬁ-m@mﬁm(ﬁmm)

2x6=12
* Which factor has the maximum effect Answer the following questions {any six} :
on flow rate according to P01seu111es
equatmn" (a} &5 Wﬁi WW ?.’m\‘if ﬁ‘ﬂgﬁ {%ﬁ ﬁs {@ﬂ‘?
Viscosity L _ : What arilo )frou mear; by i;iertial_anc]g nfcjn-
y ' ' inerti rame of reference? Define
{ti} AR P _ centre of mass. . :
Radius of the tube ' )
fiii) BR 1i3S (b) WS GF G SR KW s@@%am
Pressure difference S 4|
fiv) T ik

State the conditions of conservation of _

~ Length of the tube . linear and -angular momentum.

26P/99 | | { Continued ) 26P/99 | ( Turn Over )



{c}

(d)

(e]

(9}

(h)

'26P/99

( 6)

Rer aefrrerre PR forant
Mention the postulates of special theory
of relativity.

G / Or

AT 7 A 7
What is Lorentz factor?

@ e B2 R ST vy /7
What is Reynolds number? Write its
physical significance. '

I SE ST 95 A 7 Freew
TR Svireael |

What do you mean by conservative and

non-conservative force? Give examples -

of each.

Shizad O @9 iaNe SEite  aiF
AP T SNy ot |

Distinguish damped and forced
oscillation graphically with examples.

T A W [ q@?

What is length contraction?

Wmmﬁsﬁ?wm—iﬁ%
ferat |

' Define moment of inertia and mention

its physical significance.

{ Continued }

(7))

Wﬂﬂaﬁamwwww‘iﬁi
wieHalE S 4 |

Describe Michelson-Morely experunent and
mention its two drawbacks.

Y/ Or

T offige fes e FU @i AT FEFEH
e ererif SfEvea i

Derive the differential equation of motion of
a body executing simple harmonic motion.

G I Ao (e NS T ST

4.
= QR g WO T aNe G
Calculate the moment of inertia of a
rectangular plate alonig the axis passmg
through the centre and perpend1cu1ar to its
length. .

5. quﬁasﬁ@hm@ﬁmwﬂawq
gl SRR AR 0!
Establish Poiseuille’s equation for flow of a
liquid through capillary tube.

6. vy Gl B ( ﬁ@m%ﬁﬁt 4x3=12
Write short notes on. (any three]
(@) T R

Doppler effect
26P/99 . - { Turn Over )



( 8 ) | | {9 )

(b) | - | . wwr/or
Resonance ' o

n | My e T R6? T R Bt 7
(c) TITR FAGIT AT ¥ _ . R .
Lorentz transformation equations What is radius. of gyration? Write an
: expression for it.
(d) FREEH F

Coriolis force

Additional 20 marks for 2023 Batch )
7. ogeal @, THRE Ee e A s l |

it sihy sfeg o o 5 L © L ixon
Show that conservative force can be 9. T RewB B o : - l
expressed as negative gradient of potential. : Choose the correct optwn : ' '

| T/ or @ wmﬁwwmwm
{aﬁf el o wE TR MwT TwH o | The potential energy of a partlcle

i i 1 ting SHM is
Establish the relation between rotational execuung

kinetic energy and moment of inertia.
) kx?
8.(a)3‘lﬁﬁ°l?ﬂ§@ﬁf“cﬂ%@wtﬂm{b“rm_ 1. o
ol SRearl . 5 | M) ke
Find the expression of total ene’rgy of a
~ particle executing simple harmonic

) e 3
motion. . _ o (wi) Ekx2
(b) @WWW‘?TWWI 2 -
Calculate the frequency of a second fiv) lk_vc2
pendulum 4

_ 26P/99 _ : | { Continued ) 26P/99 o { Turn Qver )



(10 )

b) A F=(41+2jN i r“{t—zj]m i
P s 77
If F= (4i + 2j)N and F={~2j)m, then
the work ‘done by the force is
G 8 J |
i) 4 J
fii) 0 J
fiv) 20

10, (@) 3 <5 FERER IS 2 MeV SIF Ram 5T

9.1x1073 kg 3, cR TR @I A FAT 2

Calculate the speed of electron if it has.
~ kinetic energy 2MeV and ‘rest. mass

. 9:-1x10731 kg
() ﬂstaawmwmﬁrﬁthﬁ?mm

Regpr2 141=2

Write the expression for the momentum
of a photon. How much is its rest
mass?

11, TR @liced @l ft) e 74t @

9Kn o
3K +n 1+5-6

Define Young's modulus. Prove that

- 9Kn -
3K +n

26P/99 { Continued )

( 11 )

12. (4S8 @ iETeRM FoMess {9 <5t oSl
M 3

Show that acceleration is invariant under
Galilean transformation.

13.w—www@fm%ﬁqu| |
2+3=5

State and prove the theorem of parallel axis
for moment of inertia.

* ok ok
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1 SEM FYUGP MINZOO1 {N/O}

2025

( November )_' |

ZOOLOGY
-~ ( Minor )
Paper : MINZOOI1
( Animal Diversity—I )

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

( New Course )

Full Marks : 45

Time : 2 hours

1. & iEEm o 3=t 1x4=4
- Fill in the blanks : . "
(a) <SRRI vaDe A HaReE _ aRH IR
is primarily used by an Amoeba
for locomotion. .
(b) WEE sree W elleTps Gl WER
e |

refers to infection with the adult
tapeworm “in the gut.

26P/19 -  { Turn Over )



( 3)

{ 2 )
| . (b) afEE o e 2o o
(¢ AR 1 wiiRare e we | _ Nutrition of Amoeba and nutnuon of
Annelids excrete waste through . . Euglena
(@) @ AT TR T8 e REw - © %@G’%WWWW |
eF T AT BT U | : : ' ~ Pseudocoelomate and Coelomate
are canals of the water vascular ' B G
system that run the length of the arms (@ ’ i A
of starfish. _ , ' Taeniasis and Ascariasis
: 4, (o) =bEre duTy [ @@ I =4 8
2. vy G ® ) 3x3=9 Describe the various modes of
Write short notes on (any three) : _ reproduction in Protista.
(@) TR GRTEE w5 : : ' ' w%@l/ Or -
Tracheal respiration in arthropods o {b) ﬁ’ﬁz{gﬁq A ST 31 Bl R ) 8
- R : Write a note on the locomotion in
®) : ° : ' Protozoa. _
Parasitic adaptation in helminths _ ' : _ .
I(c) offiret st TSR] | 5. (o) Ctenophorad g 5T frst | T9 fada
Polyp and medusa | Sierd 7 #11 ' 3+3=6
. o _ Write the general characters of
{d) TR Bﬁ@‘l‘{{ : R Ctenophora. Describe its evolutionary
Characteristics of Cnidaria ' significance. -
. W[/ Or
3. ofw forat (R @ By ¢  9x2=4 | | (b} Ascaris lumbricoidesI GRAEE W ks
Write differences between (any two) : e = | 6
' Describe the ‘life cycle: of Ascaris
(a) TS AF HEF G Iy ' | | lumbricoides with diagram.
Asconoid and syconoid canal systems '
26P/19 ' { Turn Over }
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{b)

(b)

26P/19

(4)

oA 7 EhIRE e evrs @
1+3+3=7

Gl Boret

What is metamerism? Write a note on
the evolution of metamerism.

w43/ Or
LB 7 SAiwN TIes K qwiers

Torrager T=fAigy ferat 1+6=7

What is protonephridia?. Write the
identifying characters of phylum
Annelida with example.

GiZ'r'TT b wie fEbba SEnal w1
Discuss the torsion and detorsion in

Gastropoda.

w2 i/ Or

ST FRT AT sReenR Bt B R’
TR AN w1 AR 2fi7 w3 R
9 &, S w9 |
Write the general characters of

Onychophora. Discuss why . it is
considered as connecting link between

Annelida and Arthropoda.

- { Continued ) .

7

4+3=7

( 5)

.{ Old Course )

Full Marks : 60

Time : 3 hours

1. <& SREE R 4 ~ 1x5=5
Fill in the blanks : N

(@)

(b}

{c)

(@

(e

26Pf19

iRl R =79 A i

The nutritional mode of an Amoebaq,
is - :

wiel-aghes [T T @E =)

A ring-shaped_ reef is calied - reef.

| mcﬁﬁmiﬁﬂmww@m

HEal EFI |

is the parasitic infection caused
by the larval stage of Taenia solium.

@i = @R oo AN e

Hagfishes and lampreys comprise
class .

ﬂw-wwmﬂﬁs@awqwrﬁw |
e T ColfieE | |

The single large landmass composed of
all continents was known as

- Turn Quer }



(6 )

- (7))
2. e Bt (R e Refinn) |  3x3=9 | .
Write the differences between {any three} : 4, (o) T TR TUS CRTREANS fE7 ik B
(o) R R W SR | = | 8

Explain the process of nutrition  in

Multiple fission and Plasmotomy Paramecium with proper diagram

b) Ao W arE™ _ ' : _
Polyp and Medusa e - . st/ Or .
() GO OF SR | | () ofbBrs el Rfen w9 3 =11 8

Trematoda and Turbellaria Describe the various modes of

@) T we :@3\ afzz : | | - locomotiont in Protista.
Chondrichthyes and Osteichthyes . -
' | 5. (o) ™gg APoregy owis Rww 3w w4
3. vy Gl B (R ot Ffd) 4x3=12 . ** e b R 6+2=8

Write short notes on (any three) : o Describe the types of canal system in
_ - ' sponges. What are coral reefs?
fa) FHETIS AT AT

Asexual reproduction in protozoa _ . - A/ Or

(b) Ctenophorad Reafl wieed {b) Taenia soliumd Qs R site A
Evolutionary significance of Ctenophora T : . 8

(c) GBS @R : o . Briefly describe the life cycle of Taenia
Class Cestoda . solium.

(@) <wTEER _ _
Onychophora 6. (@) TRTRRE 5 67 @R Rfem S

| - | oFg I A 2+6=8
fe) 6 GIHHT =%

. ' : o What is continental drift? Describe the
Plate tectonic theory | L various =zoogeographical realms of

) . earth.
26P/19 { Continued )
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( 8 )

- Y Or
(b) Er-wEe Reeam oI wivs Ry ©g 36

Describe the various theories pertaining
to distribution of animals.

3

7. () Wi R SREEE. feiew whE B
YiE AT TaiegR PUe @GS | 2+4+4=10
What are Agnatha? Write the
identifying characteristics of eyclo-
stomes and classify them with proper

examples,
w1t/ Or
(b) ATIEHR @TNge | QRFGH e
oI TEGR TiwT it forat  4+6=10

Classify protochordates, Write - the
differences between Hemichordata and

Urochordata.

* ok k

26P—5000/19 1 SEM FYUGP MINZOO1 (N/O)



