Total No. of Printed Pages—8
1 SEM FYUGP MTHC1

2024
. { December )
‘MATHEMATICS
( Core )
Paper : MTHCI
( Calcﬁlus and Classical Algebra )
Full Marks : 60 (80 for 2023 Batch)

Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate Jull marks
Jor the guestions
1. (@) 9<9 A (Show that}

0+0°a-wB)*
-)°1+iV3)° 4

| w4/ Or
37 (If)

T .. W
X, =COS——+i8in—; 720
. 3r 37"

P25/446 { Turn Over)



(b)

{c)

P25/446

m' Cﬁw @’ xmyn +

(2)

(5 (T{8T (¥ {then show that)
{i) Xy XgXy =1
m) x0x1x2 e =—1

% (If)

x+l_2c°qe y+— 2 cos ¢
x ¥

ml ~F (Al BT
. Xy
T4 2 cos {m + nj).

then show that one of the values of

is 2 cos (mP + ng).

xy+1
x™

"/ or

S @ 1% T <1 e
A 0 I |

Show that nth roots of umty form a

geometric progression.

(Y& X (Show that)

cos 60 =32 cos® 6 ~48cos? 6 +18cos29-1
1/ Or .

& "% S TeER IR Y ;-

Solve using De Moivre’s theorem :

x®+x5-x%-1-0

( Continued )

(3)

2. (a) ﬁiﬁﬁmw%wqu?& 1
forar 1 _

Write the basic application of Leibnitz
theorem.

() T {If)

) —(x-a(x-p>™*; mneN

(oTE A4 ST AR AR (SN A

then show using first derivative test that

fil x=b <51 74 25 (is a minimum;)

(i) x = a Jcqw SARE = (is neither a

maximum nor a minimum.) 3
(c) M {If) _
yﬁl +_.1_1_ =2x
ym
(o7® (7494 (¥ (the show that}
: 2 2 _
(2 =)y oo+ DYy 4y + (07 ~NYn .
Bt
() ﬂ’fﬂzbaaﬁmmﬁwﬁm .
o Tag 9l :
Using L'Hospital’s rule, answer any one
question of the following :
{i) 7 fsft ¥4t (Evaluate) @
. e¥-e*-2log L+ )
Jlii)nﬂ xsin x )
~ { Turn Over )
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3. (a)

(b}

P25/446

(4)

fii) i (if)
lim x{l +acosx}—bsinx 1
x—=0 Cox3

(oG8 a € b3 I Tfernea |
then find the values of g and 5.
Tfi (1)
ki3
Im, n =E sin™ xcos™ xdx;
mnelN, mn>1
(9% (M4 & (then show that)
 on-1 m-—1

Imyn === g = T

r=afl +COSB)W"T“°1‘1{%E @T‘"\?T\GQT I
W@NGWWWFJ:%EWE@E!

Find the perimeter of the curve

r =a(l +cos) and show that the upper

half is bisected at ¢ =%.
g/ Or
x =19 1 x =2 0, ©e @oer o T
Tierea : B '
Find the length of the following curve
from x=1to x=2: '
e* -1
e* +1

Yy =log

{ Continued ) -

fc)

4. ()

{bj

{c)

P25/446

(5)

T TG A S AT (A S
Fe Tedfe (A (NG THOR GRS AT
PerR I Ofear:

Find the volume and surface area of

the solid generated by revolving the
following curve about the initial line :

r=afl —cosf}

A I 19

MM f S g Tl T W, (0T go f S
'] T N .

Fill in the blank :

If f and g be any two mappings, then
ge f will be defined only when ____.

(ST A AR £ X > Y <6 9F-SF T
2, (B8 bl ¥ g: Y —» X I [WS go f
HF fog IUFN X ST Y S HRCOOB Fol

- 7q)

Show that if f: X > Y is a bijection,
then there exists a mapping g:Y¥ — X
such that both gof and fog are
identity mappings on X and Y

respectively.

GRS @ 3 @ <51 SRE TS A A, (T

Show that if a is an odd inte'ger, then

a?' =1{mod2"*2); n>1

4

{ Turn Cver }



(7))
(6)
(@) 3% a, b, c (ARTERT Fo7 (=, (B (&R
& a+b, b+c,c+a2§ﬁ71rl‘@m?{’?rl 3

If the vectors a, b ¢ are linearly
independent, then show that a+b, b+c,
¢+a are linearly independent. '

e} TR (SIT ANIRICOT YW 74 | | 5

(d) == RIS 7o AR 47 242
Establish the following two statements -

() god (@ H=d=ged. (; 3]=1

(i) I albc wF geod (@ B =1, @
Solve the following vector equation :

ale
If albc and g.C.d. (G, b"xl, then K Xalg X0, + X404 =0
ale. ' : 3% (where}

=0, L24, vy=(3-L-52)
5. (a) @mzﬁrhﬁavﬁwq zmﬁ’wwi’a va=(@L-L-40), v,=2 116

B 1

. Write when two linear systems of
equations are equivalent.

{ Additional 20 marks for 2023 Batch )

(b) 31 7 Sy e o 1 | 6. (o) (ST A WP, X% ~2x+4 =07
Write whether True or False : ' ™, 5w |
a1 AR Tor cobee oTefve 7 a® +5n'=2n+1_cos_?_ .
(537 IR GRS |

Show that if o and B are the roots of

A linearly mdepéndent set._ of 2 ox4+d = 0, then

~ vectors never contains the zero : .
vector. a +8" =2"*lcos 3

(c) Cr3ea T IRTFOI Fog (SFA R wRe T A% W Ay U I aed

P25/446

ToPiRaR® ZafeR Fom 27 | ' 2 ®)

Show that a non- -empty subset of a
linearly independent set is hnea.rly
mdependent

{ Continued )

P25/446.

BECOT B o e

State and prove the necessary condition
for existence of extremum of a function.

i Tu_m_ Over }



{c)

(d)

(e)

( 8)

T JEFOEE IR T ACACT (TFI SREH
TS TOM (FA B TEER qpeR I
Sfenae . '
Find the surface area of the solid
generated by reirolving the following
curve about the initial line :

' ¥ =2acosH

M (If) god. (@ b)=1, (@ @A A
{then show that) '

g.cd (@*, b)=1; n=z1

@W@WC@WWW:

. Show ‘that the following vectors are

P25—5000/446

linearly independent :

(1,1,0,0)5 (0,1,~1,0); (0,0, 0, 3)

e ik
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Total No. of Printed Pages—4
1 SEM FYUGP BOTC1

2024
( December )

BOTANY
'( Core )
Paper : BOTC1
{ Algaé., Fungi, Bryopbytes and Pteridophytes )
Full Marks : 45 (60 for 2023 Batch)
Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
Jor the questions

L. (o) 0% TEG 6 She . 1x3=3
' Choose the correct answer :
(G FieGRET e CERS /TR
RACIECTE il RS /TICITS (o] IR |
‘Phycoerythrin’ s found in
Chlorophyceae / Xanthophyceae /
Rhodophyceae / Diatoms. -
() 2R o e CIRT ﬁmﬁiﬁ
SIS / B (5390 / Wl i
o _
The aseptate mycelilim'_is found in
lower fungi' / higher fungi / fungi
imperfecti / none of these. '

' P25/450 .~ (TumOver)



(2) | (3)

(i) T5f9 SRgwe ol iReE ol T (c) wiee fen mefem <% Tosmd
oot BRwe / qqee tieve 7 Hade / | PRI ] ?
YA | - Why is lichen called an example of
In bryophytes, calyptra is seen symbiotic rel_atibnship?
in gametophyte / sporophyte / (d) <FHIR Feeg RIS SIeoE
archegoniophore / antheridiophore. Evolutionary significance of columella
' fA
® R iﬂ?"ﬁ — 1x2=2 of Anthoceros
. e}  SPREYERTS]
Fill in the blanks : (€l L
y , _ Heterospory
i) EEEw :wc'ml e IR | | R e
' Rhizophore of Selaginella
The term ‘mycorrhiza’ was first _
introduced by . 3. TS fAaRe R @ %R ere wuRR Gr
(i) TR T WEE N A | fore S 5x2=10
@ | ~ Write explanatory notes on any fwo of the :
' - following :
The lichen possessing leaf-like '
thalliis called | . GG SRR SR
: B The role of algae in biotechnology
2. oS FARARR R @A BiREE 8o vy Gl forar/ ' (b} TAGTT A o
Yaq W ' 2¥ax4=10 N Cell structure of diatoms
Write short notes on/Answer any four of | ' ) IWFER Sfafes ooy
the following : : ' Economic importance of bryophytes
(@) SRR IR | (d) SRR A
Cell structure of Anabaena : ' Spore bearing organ of Psilotum
(b) CEFT AFRARS I | 4 e R TR e T T 2+8=10
ses . : : With suitable sketches, describe the life
Mode of nutrition in fungi history of Phytophthora,

- P25/4850 | " (Continued )  P25/450 " ( Turn Over



(4]

wgq/ Or
APBIR RoGe wfe Al (APHEE AW R
Torpe foq vl O TN EEOE M AT 2+8=10

Name the spores' found in the life cycle of
Puccinia. With suitable sketches, describe its

life cycle.
5. TRE B weceiky WiE 20T R IR
oo e W 3+7=10

With suitable diagrams, compare the a,ﬁatorny
of thalli of Marchantia and Anthoceros.

e/ Or
TE AR o[ e Il fordt :- 5x2=10
Write explanatory notes on the following :
fa) SR ™AF/ Sporocarp of Marsilea
(b} =58/ Protostele
 { Additional 15. marks for 2023 batch )

6. TS AR ST IS (Gl o - 5x3=15
Write explanatory notes on the following :
(a) RIS

Spike of Ophioglossum

(b) ORI I =PI
Types of pigments in algae

fc) €% WF 9oV I
Ecto- and endomyiorrhiza

. : Aok
P25—5000/450 1 SEM FYUGP BOTC1



'f‘otal No. of Printed Pages—12
1 SEM FYUGP CHMCI1

2024

( December ).

CHEMISTRY
{ Core )

Paper : CHMC1

( Core Course—] )
Full Marks : 45 {60 for 2023 Batch)
Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
Jor the questions

Write the answers to the separate Units in
separate books/answer scripts

_ UNIT—I
{ Inorganic Chemistry ) _
i . [ Marks : 15 (20 for 2023 batch) |

1. mﬁﬂw%mmmﬁi%ﬁw: 1x2=2

 Choose the correct answer from the
following : '

la) S Tt CRRCST e e e o

P25/440 | E  (Turn Over



(2)

Which of the following is the correct
polarizability order ?

fit " >Br >Cl” >F~
fii)y ¥~ >Cl” >Br >I"
{it) C1~ >F~ >Br~ >I"

fiv) CI” >Br™ >I" »>F~

(b} TR @WEE WEEA I AL 2

Which of the following has the

maximuam ionic radius?
) 1
i) Na™
fifi) Cs*
fiv) Rt

2. o9 TR R PR hr e faw 2x2=4

Answer any fwo of the following questions :
{a} TRETEE oy SmaeE R uﬁzw—tas
@B | T FQ0

The first ionization energy of nitrogen
is greater than oxygen. Explain.

P25/440 : { Continued )

(3)

{b) SReE 29T EE SPe WEE 9F Ten
Beee O e | R, Fes fan

The first electron affinity (EA); of
O-atom is positive but its second’
electron affinity (EA), is negative.

Explain why.

(c) S TaRAn <fedm swwed 1+1=2
Arrange the 'following. in increasing
order : '

N3, 0%, F, Nat
| i P
Ionic radius
ClL Br, F, I .
LETCH IRk ]

" Covalent radius

Wﬁﬁwﬁ@mﬁﬁ%ﬁhﬁm? 3x3-0

Answer any three of the foilomng questlons

(@) cH frw TaER IR Cu-fTIT 3d‘3:¢a§;1
453G TE RRT A 2 op oA
_ : 1+1+1=3
Using Slaters rule, find the Z. for
3d-electron, as-electron and at the
penphery of Cu-atom. '

P25/440 ( Turn Over |



(4)

b) 0, WR wRe FTIE fF TR e wFa
W1 Oy, 05, OF 7 WA SzETs By |
2+1=3
Draw the molecular orbital energy
~ level diagram of O, molecule. Arrange
05,03, 0% in the decreasing bond order.

H,0, H,S, H,Se ¥ H,Ted (&M
B sp® WY wfve 2 Aww s
JE FIRE H,y0 > HyS > HpSe »HyTe d
W P WL | A 4

The central atom in the H,0, H,S, H,Se
and H,Te involves sp® hybridization

but the bond angles decrease as
H,0 > H,48 > HySe > H,Te. Explain.

{c

VSEPR 993 (e XeF,d wfafes Racw
A 90 |

Discuss the geometry of XeF, in the light
of VSEFR theory. :

( ™1 2023 79 TR TR SR )
( Additionai for 2023 Batch only )

{d)

TR TS| WF (P Mg e gt | I
O EES WHAW dEee o R
AT 7, FEW AN FHTS AN 347 |
Define polarizability and polarizing power.
According to Fajan’s rule, explain how the
covalent character is induced in ionic bond
due to polarizability.
P25/440 '

243=5

{ Continued }
| P25/440

(5)

UnIT—I1
{ Physical Chemistry )

- [ Marks : 15 (20 for 2023 batchyj |
5, wT Seach ft Sie

Select the correct answer !

1x2=2

(a) T EFC IR TR ?

Which one of the following relations is

correct?
8a
] L= 1l T =
G 3R @ 1o~ 57rb
a , 8a
Hil P. = i) T, =
(b} GBI SR ARISTG™ 4 TS GIE B T

TS TS I STFAC T
The correct formula used in drop-
number method for determination of
surface tension of liquids is

N nd
Yo TGy .
@ YL-rudz
Y2 Nad)
nody
@) Ji="271
Yo Mmdp
d .
(iv) Y 2%
) Yo md

{ Turn Over )



6. SR pE R (e PR T fra -

(6)

Answer any two of the following questions :

(aj

{b)

fc

P25/440

WWW@WH@ i) CO, =&
fi) NHy ¢o12 w9 30 =% 5039 961 foran |
1+1=2

Applying the law of equipartition of

. energy, write -the expressions for the

total energy of (i) CO, and (i} NH; gas
molecules.

oy S Ty I @ B Bl B
CIg SO &g [T @Y [ (9T AT e
Q’F{%RT. _ 1+1=2

Write any two postulates of .kinetic
theory ~of gases. Starting from the
kinetic' gas equation, show that the

. average Kkinetic energy of a gas

is 53-R’F.
2

oA Sl 9T Y| wwEw ophm B B
FEASY ST 6T w7 | Vot 1%4=2
Write the SI unit of surface tension.

What are the factors on which surface
tension of a liquid depends?

(7))

2x2=4 7. R PP [ @O foeR Tew i 3x3=9

Answer any three of the following questions :

@) ] RS IR @R[ ke f orm
e (@9 R oFae TR oor Tige
o SR =S /40 | 1+2=3
Define most probable velocity of a gas.
Discuss with suitable diagram, the
effect of temperature on distribution of
molecular velocities.

(b) R e g A e [ @w? WA osNe '
TS SF SIS WACABA 1 1+2=3
What do you mean by mean free path of

a gas? Discuss the effect of temperature
and pressure on mean free path of a gas.

¢) RFEEE TN TEel eE ffE Iw
TS I S FAN A | 3
Explain one method tused in the
laboratory for the determination of
coefficient of viscosity of a liquid.

() crea fEfe savEEa s R oM u

MR (T 0T T ST TR 10

: 1%+1%=3
Define critical constants of a gas.
Obtain the following relation for van

der Waals’ gas : C

. RT,

. FV,

_8
3

{ Continued }. P25/440 : : { Turn Over }



(9)

(8)
| (b) T i@ @b 6 A IR w0 ?
( (F971 2023 541 TERIAR IF e ) How many chiral carbons are present
( Additional for 2023 Batch only ) in the given molecule?
8. woe fradaq R e W e vy Gl B CHa 'o_i_cﬂ
214x2=5 ’
Wnte short notes on any two of the '
following : /(I/
fa) TR @MON %9/ Compressibility factor HO”
fb) R FF / Collision frequency @ 1 | (i) 5
(c) T Te ﬁﬁﬁ?f'TIRoot-mgan-squarg velocity fii) 3 fiv} 10
UNIT—III
( Organic Chemistry ) S 10, o A R erA PR Ge far . 2x2=4
_ [ Marks : 15 (20 for 2023 batch) ] Answer any fwo of the following questions :

9. ©% Tewll I Threr - 1%2=2 (@) oo Siferey  vm WoEelE we
Select the correct answer : _ e TR Ny 0 0 . Yax4=2
fa} oFS G ABIGR TUPAC AN 39 Select rucleophile and electrophile from

The IUPAC name of the following the following :
compound is e @ :
l_ — o | | R, RMgX, H;0, CHy
| (b TR dfes s TN GRESIRER

L2 EC T G

Draw all the possible stereoisomers of

(i) T’ /neononane

(i) COBRIEA FH/tetraethyl carbon ' ' tartaric acid : -
fiii) 2-%R% (A6 /2-ethyl pentane HOOCHOJHC — CHOHCOOH
 {iv) 3,3-TRRAE (A | o
3,3-diethyl pgntane P25/440 { Turn Ovef )

- P25/440 | | { Continued )



{c)

11, o PR i e RRR T fan -

(10 )

FEEORAER & &2 10, 2° 9 3° «EiRer
FRIFOAAT Ao SEFAS ST |
What are carbocations? Arrange 1°, 2°

and 3° alkyl carbocations in increasing
order of reactivity.

3%x3=9

Answer any three of the following questions ;

()

(b)

P25/440

9o’ RiFnT S o'zize T3 w5 5411

Wﬁi?m%@%m@?mﬁm

TEe e YeTEdels o qRFT7 T
sall 1+1+1=3

What is free radical? How is it generated?
Why is alkyl free radical less stable than
altyl free radical? Explain.

b1 R sierea e 527 96 72-omew

1+2=3

What is activation energy of a reaction?

Draw the energy profile diagram of

a two-step endothermic reaction.

{ Continued }

fcl

(d)

P25/440

(11 )

A HEAEeN Wwm By wee fa

(AR R % S el (Mws /ore 3941 ¢
1+1+1=3

Define the term optical isomerism.
Assign R and S configurations to the
following compounds :

IH
(i) H—C—CHj
COOH

I
(II) H | CoHg

NH,

AT S JYC] 59 Seay T Bt (T2
YIRBE R Al FRI, HF were OfRRe
RS o fSTRed FET F90 ;. 1+1+1=3

State the necessary and sufficient
conditions for a compound to show
enantiomers and convert the following
molecules into Fischer _pfojections :

Cl .
PN
By CHj
HAC i
(i) }/

HO

{ Turn Over )



(12 )

( (3= 2023 5% BITRER 30T TS )

{ Additional for 2023 Batch only )
12. (a) = fm wififess SwEleR o B WE Z
foare 0 0 _ 1+1=2

Specify the following geometrical
isomers of Eand Z : "

) T Neoe
Cl/ \H

HyC ao
(ii) C\c=c-/

. Br/ _\Cﬂa

(b} TR e R R (MR W RFTR
SRS qAm T4 | | 3
Define hybridization. Explain the

" structure of ethene molecule with the
help of hybridization.

o i
* e Kk _

P25—4200/440C 1 SEM FYUGP CHMC1



Total No. of Printed Pages—8
1 SEM FYUGP 200C1 (N/O)

2024

{ Decem‘b‘er. )

 ZOOLOGY
( Core )
Paper ; ZOOCI1
{ Aniimal Diversity—1 |
The ﬁgures in the margin md:cate ﬁ.dl marks
Jor the questwns
{ New Course )
Full Marks : 45

Time : 2 hours

1. <iel 3R oF 3 ~ 1x8=5
Fill in the blanks : - -
(@) SIS RS " of wm oA
- Chalina is popularly known as “____”.

) R @t e w1

Giardia causes ' _disease,
(c) @R &= v aREEs {f%f Rl

| ‘

Th_e cell drinking phe‘nomenon is terme'd
as ' :

P25/889 . . . . { Turn Over ) .



(2)

(d) o v’z%mr (ﬁfwﬁﬁ ORI Y lagy

The excretory organ of Taeniq solium is
named as

() TWRETS oge (mey Ay GG
Tl oz | '

True coelom appeared first ‘in phylum
during the course of evolution,

2. o (R gy . 3%x2=7
Write differences between {any twa}

fa) Ry o CuTionit)

Neanthes and Heteroneanthes

(b} R-Remm e wefiswem

Binary fission and multiple fission

(c) PFmme wm we FEITE o
Ciliaty  locomotion and flagellary
" locemotion :

(d) FHFEN &F WG

Calcarea and Demospongia

3. wcﬁmﬁw(ﬁ@m%ﬁﬁ): _ 3x3=9
Write short notes on {any three) :

(a) R 5" BT

Scolex of Taenia solium

' P25/439 | ~ {Continued

- P25/439 - (Tumn Over)

(3)
(b} T bR wferreg |
Ascontype canal system
fe) CRIBAINT Mg _
Conjugation in Paramoecium
(d) G
Chiton

TR A SRPER I 01 @R o e
SRR cofiReren 2y | 3+5=8

Describe the general characters of Mollusca.
Classify it up to classes with examples.

W/Or

s B2 Soe Rewr wewR e R

5 TR 2+4+2=8

What is canal system? Describe the ¢
system of Sycon with proper diagrams.

. 'ﬁ’%?ﬂ’am_ﬁwﬁﬁmmamemmﬁm' 8

Write an €ssay on modes of reproduction in
Protozoa.

5P/ Or
ﬁ"ﬁ’ﬂ’maﬁﬁ:wawwﬁmmwu

Explain the various modes of locomotion in
Protozoa.



(4) | (5

6. ClE'<reR S (Rprf) i fiseoa (SRpfo)s Recn | - (Old Course )
- Pom 3T T4 6+2=8 -
Describe with diagram about the torsion and
detorsion in Gastropoda. -

Full Marks : 60.. .

Time : _3 hours

e/ Or | Lo o @ s 1x7=7
WA 57 R Rew SRaRAA - Fill in the blanks : -
FrmL | 2ve=8 (@) =TTMR A _ @ R @m o
What is archimollusc? Write the important ' _ pairs of flame cells are present in
characteristic features of archimollusc, sporocyst larva, :

(b) (== GO R _‘zf’ﬁ?;t

is a photosynthetic protist.

(c) TemPrel ANISS CoIRT AR |
Polymorphism is found in _ of
Animal kingdom. o

(@) Rt 3w v
Respiration is accomplished by __ in
Hemichordata. :

(e «FesEm ___ Soierds v | |
' Amphioxus belongs to the sub-phylum -

(0 R v R A

The disease caused by Taenia solium is

P25/439 - . (Continued )  P25/439 ' { Turn Over )



(7))
© ;ic:?f;@@, Ww fc) R wW
In platyhelminthes, excretion is _ Amoeboid movement
performed by cells. " _ () ﬁ’%’a&zﬁ* W o
- N ' Larval forms of protochordates
2. oz Bt (R ®RB) : 0 3x3=9

4. F *Rera TR TRAT RRBR Rew B e

Write differences between (any three) I o AR T e w1 3+5=8
(@) T-Rerem e eRew ' o Write about the general characteristics of the
Binary fission and Multiple fission - ' - _ _ phylum Porifera and class1® up to class with
' - . | two examples. :
(b) PR W BT - % /Or

Hemichordata and Urochordata 5

_ i 79 8T e B ga 0 TS e A tmm
¢} vEFA IF e @E Jferreg . ! mwmﬁwwﬁ‘f&f%vsw@mﬁmwﬁﬁw
' ) ' . 2+6_
f canal system :
: Sycon a_\ndl_ll_.eucon type o ' _ 'y. ‘What do you mean by coral reef? Discuss
(@ GRude I qrfenfe | coral reef as special ecosystem of oceanic
Taeniasis and Ascariasis - ' _ _ | .

environment, ) L
_ . ! 5. W Teofn Rftn v fva SIS T
3. vy Gm Prn (R oo RGN - 4x3=12. ARSI (a2 T TRe Ry frat 1 5+3<=8"
Write short notes on {any thr ee]_ L N Discuss the various theories about origin of '

chordates. Write the advanced features of
vertebrates over protochordates.

fa) ToEA R

Nutrition of Euglena

_ . N /Or .
) G SRR B S wAF0ese RG caifbe b ore e w411 8
- Scolex of Taenia sohum - ' Describe the retrogressive metamorph031s in

urochordate.

P251439f | o (Cb?ﬁ?ﬂed) ! 'P25/439.  . . ' : ':(ihhldver}



18)

6. cﬁmﬁmwa@ﬁﬂ@ﬁwcmm%
Rgfer Raw o<k w314 8

Describe distribution of animals in the light
of Plate Tectonic and Continental .Drift
Theoty.

7/ Or | |
21 R ST R <61 (Bio erge 7 |

'-Prep'ér_e a note on theories of cljs-t-fibutibn of
animals. '

[ T _ 8 .
Describe the role of pigs and human in the S
life cycle of Taema solium. - '

39/ Or

ﬂ#gﬁ%ﬁmﬁamﬁqtﬂﬂﬁiﬁmﬁmﬁaw@%
it fRRcH <1 (i et 1

Write the general. characters of phylum '
Nemathelminthes. Write a note on the
para31t1c adaptahon in helminth. -

L kkk

P25--60007439 . 1SEM FYUGPZOOCI (N/O)



Total No. of Printed Pages—8

1 SEM FYUGP PHYC1

2024

( December )

Paper : PHYCL

{ Mechanics and Properties of Matter )

Full Marks : 60 '(8._0-:f0r' 2023 Batch)
Time : 2 ho_urs 8 ho.u__rs for 2023 -,B'atch) '

. The ﬁgures in the margm indicate full marks
. forthe questions -

1. we FrapTes o W bea wfi%i%reaf: 1x5=5
Choose the ' correct answer from the
following : o

@) R < taE
The Earth_.frame _is :
Chw
inertial

-fran-inertial

B2S/4®6 . (Tumover)



(2)

(i) & F AHG TAGE
' both inertial and non-inertial
fiv) e T qbre 7=y
None of the above

(b) T denfe 39 xR
For a non-conservative system, force is
i R TR A A -
 negative gradient of potential
~ function o .
 positive gradient of potential
function ' ' e

TATHIR

‘both negative and positive gradients
of potential function

fiv) 4R «Bre T
None of the above

¢ T o=1 AR/ (TIE, (X3 T T TF
oS #f&7 &S Sywm C=m

If w=1 rad/sec, then the relation
between moment of inertia and lcmet1c
energy is :

i) I=3E
(i} I=2EF
3
I=_F
{tii) 5
fiu) €949 «Bre W=
- None of the above

P25/436 - ( Continued )

(3)

(@ A% o PR e TR T (TR
Torsional couple per unit angular twist
is '

. 1 3
C=_—mr
(l) 2Ifm

C—— r4
(@ =3™

(i) C=_mr*
ffv) TR @b @
None of the above .
fe) “RI SAS W 23 GIRIA
Poisson’s ratio cann’t have the value
fii O 7
i) 02
fii) 0-5
(i) ¢ oo T
.. None of the above, . _
2. CRAPERR OGS fE: . 2x6=12
Answer the following questions :
(a) T ST TET DT AR < a1

Distifiguish inertial and non-inertial
frames of reference.

(b} %WWWWWWI

Define stable equilibrium and unstable
equilibrium,

P25/436 | | ( Turn Over )



(C)

{d}.

{e}

3. (@

(b)

P25/436

(4)

wwﬁﬁﬁmﬁm

Write the physu:al mgmficance ~of

moment of inertia.

T ZPEA e (A TR SR A
Define power dissipation and quality

. factor.

RS o9 R el I TR @b e

TrgY 39 |

Define Coriolis force and mention one
application of it.

fom wmefrrermm Fcar f )

Write the postulates of. spemal theory of
reIat1v1ty

PR SoeIrcht fordr e eI FA L 1+3=4

State and prove work-energy theorem.

e W TR R T e T _
SFAE T AT P WA F4I 1 2+3=5

Write the  difference - between
conservative . and  non-conservative

forces. Discuss work done by a

non- conservatwe force .
W J Or _
HRORE I8 (@ INF Gﬁ‘ﬁ ‘:nzwﬁ BT

AR (ATEI oY A WS G T B

Calculate the mom’e’h‘t"q:f inertia of a
: rectangular lamina about an axis -
. passing through _ its centre

perpendlcula.rly

{ Contintied )

(c)

4. (a)

P25/436

4 e e 2 fiefs R BpR Sm awe

8 T2 aTs S 2 T FHAS OF (Y 2PTR
ST P | BPR BT ST 2><1012 Sigw/

@sfs?

Calculate the extension of a steel wire of
length- 4 m and diameter 2 mm when
loaded withi a weight of 8 kg. Youngs
modulus of steel is 2x1012 dyne/cm=“.

%= / Or

T QNE (y), SO QT (k) SIF RS

TIATS (0] TES TFHE FI0 390 |

Establish a relation among Young's:
- modulus (y), bulk modulus {k} and

Pmsson ratio {o),

mmmquwmwmww
wimmwwww%ﬁew

Explain damped oscillation with its
general solution and find the frequency
of damped oscillation.

: 4T / Or . :
wmﬁmwﬁwmﬁﬁ

R v Serean

Deduce the dﬁferentlal equatlon of

..-simple harmonic. motion. and solve it.

®

W{a’ﬂww‘ﬁfﬁwz{ﬁﬁ”_«lﬁ

e BT AP 5 . 2+4=6
‘What are unlformly rotating and non-

uniformly rotating frames of reference?
Deduce the follownng operator ': :

{ Turn Over |



{c)

5. (a)

(6)

TR 4R e Rafre srR TER o1
fourstg 3efr 340 | ' 4

Discuss - the difference betWeen
streamline and turbulent flow with
proper diagram.

“dh ofere W@ TWE @AY Rew
weAfrreRT a9 @ Sfedn I i@ 4
“A moving clock runs slower.” Justify
the statement with the help of spec1a1

theory of relat1v1ty

)

@9 'erﬁﬁwm ?i”lﬁﬂ‘ﬁ oI Ty

911 5

Deduce the relativistic transformation of
velocities. '

-W/ Or

WWFWWWW&%NWW

wﬁ%ﬁr@ml

{g B

Find the expression fbr relétivistic
k1net1c energr of a particle.

ﬂﬁﬂs@rﬁﬁww aﬁaw—qw
([R &S W O BN 5

Obtain a relation between the mass and

the velocity of a particle mowng with
_ relativistic velocity.

P25/436

( Continued }

ﬁsifv

(7)

( Additional 20 marks for 2023 Batch |

6. {a)wmﬂﬁﬂmm%ﬁwqi’a 1

The displacement equation of simple
harmonic motion is

. y IOSln(IOt ——] m

CSTE TS (391 29 _
then, the maximum velomty is .
-_ ® 10 m/sec_
. fii) 100 m/sec. '

fii) 10% m /sec

(iv) eI<q @bie T

None of the above

(wﬁasaz‘a‘wﬁtﬁtem).'

- ( Choose the correct option }

(b) CTRRT TR SR (TG 4TE 2 1
‘Which of the following is varla.nt in
Galilean transformatlon?

U4
Velocity

(i o
Length

P25/436 {(Tumn Over)



(8

i) |9
Acceleration

fiv) SR OIS T
None of the above

(wﬁwﬁwﬁ%&w)

{ ‘Choose the correct: optmn )

7. (o) Wﬂmﬁﬁﬁﬁ@wa? 2
What is elastlmty'? What 13 the cause
of it?

(b) @%WWWWB&WWl 2

‘Explain briefly the law of canservatlon of
angular momemtum.

s.(m--w&@aﬁ@hmwmw@%ﬁ
TR FH 6

Derive Polseuﬂles.equatlon for the flow
of liquid through a capillary-'tube.

_ W‘W’/Or
'WW@WWQWW|

_ Explain relativistic Doppler eﬁ"ect
(p) IB pe GBE WWWW
IR SFEY T WS Qe T Tfrer - 5

Find the moment of inertia of a solid
cylinder -about an axis passing through
-its centre parallel to it.

(g T #Rd R B By . 1+2=3
What is dime dilation? Explam briefly.
K
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