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PHYSICS

{ Core )
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Full Marks : 60 (80 for 2023 Batch)

Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
~ for the questions
1. s frarmze o % Tee! My Slrea s 1x5=5

Choose the correct answer. from the
following : ' '

@) GEE @ =T

Central force is

fi) TR / conservative

{ii) T99E / non-conservative

(iti) TR e TR A

' Both conservative and non-

. conservative . Coe

fiv) SR CRIGABIER W

None 'of .the above

26Pf92. { Turn .Over }



26P[92

(b) SN FR-EFHEA GEF 05 6. 2| SR
T s IREE AWEW @@ g9 SR
o 237 |

(T TJe Fyee = 2x104 N/m?) |
The cross-sectional area of a wire is
0-5 cm?. What will bé the magnitude of

the force required to double the length
of the wire? (The Young’s modulus of

the wire is 2x10' N/m?)..
@ 10°N
Cfi) 102 N
{iiiy 1010 N
fiv} ©&q @1@1531@3 CEY
None of the above
(c) B! T FafrE ST y = 10 sin (12t + 0-5)
T efefiRy < 2 | SHM?&'ﬁ'GHTa’?I
A s1mp1e harmomc motion is repre-

sented by y = 10 sm(12t + 0-5). The
amplitude of the SHM is '

i 12 (11) 0-5
(i} 10 . fivp 127
(@) < 3RS @ ¥
An accelerated frame is -
(i} &% / inertial .
(ii} S&C / non-inertial
(iii) 8%199 @A / Both of the above
(iv) €T (PRABIER 77

None of the above -

- { Continued )

26Pf92 - -

(3)

fe) TR SrHIS JAFS JFO! 2

The device used in Michelson-Morley
experiment is

fi) AT @R / plain grating -
(ii) =9 [/ power
(m} TR ivR / mterferometer
fiv) SR GRIGAIHIAE wed

None of the above

Sofe Ty RIRT Gl Pt (R eI Simht) - 2x5=10

Answer the fdllowing questions (any five) :

(@ TEARE o Wi e werq et |

Define conservative force and non-
conservative force.

(b) TR ST TR ﬁ%@r@m 79 |

State the principle of conservation of
linear momentum. S '

_'(c) o e [ 2

What is time dilation?
' ST W/Or P
e What is’ iength cohtraction?
(d) R T @ﬂwaﬂ‘aﬁﬁswwﬁw

What are meant by nen-inertial frame
of referenice and fictitious: force? -

.' (e)' SRS ReT O eBRAPTR &Ry

-What “are the postulates of ‘special
theory of relativity?. HEE

( Tum Over)



{4 - | | ( 5 )

: _ &Rl / Or : (d)W‘W%?WW‘G‘ﬁW@WW

WWWW%? oI T | : T 1+3=4
' What is mass energy equivalence in - " What is moment of inertia? State and

relat1v1ty? ' ' prove the perpendicular axis theorem

- {f) WWW‘W@IWTIWWI

Define amplitude resonance in forced

4. (o} WEW SPies s I 9n Wﬁfﬁiﬁ@

' . o 10
. oscﬂlatlons ﬂg& 15% s ﬂgﬁ %, 7 25X 0 N/m i
' 11x10'% N/m?| TR R SHATS A
3. (@ -NE SNGHI e way 3 = - 1+2-3
. Prove the work-energy theorem. . ‘Define Poisson’s ratio. Thc Yo_ung’s
_ _ o modulus and bulk modulus of a
(b) THEER PRS §F WEF THON FTEH @H material are 725 x 10! N/m? and
T RS e e @7 i L - 11x10'% N/m? respectively. Calculate -
o 24+1+1=4 its Poisson’s ratio.
Define inertial and non-inertizl frame of A ' L
refererice with examples. Is edarth an (b} SO KFS FPER T AT S+ R
inertial frame of reference? Give ' ﬁiﬂﬁ LERASUS qp:@%ﬁ ’E@T ﬁSiT‘T ey 4
reasons. S ' Derive Pozseuﬂles formula for the rate
gt /S Or ' of flow of a ligquid through a narrcgw -
T WERS | o0 T @ aﬂe‘w TR : cap11!ary tube.
efges swrEs @o i g ! 1+3=4 - — &%/ Or -
Define centre of mass. Prove that in the : R ATE Wi W“ﬂ*@‘ 4EIET W‘W formt 1
absence fof external ferce the velocity of g @ 59 AP _N‘gﬂ? T @?{;{a@;’ A
cenftre ol mass remains conetant. 7 ﬁﬁfﬂ? - ' o+1+1=4
(e (AT S KT D R qF g : Deﬁne streamlme ﬂow and turbulent
P4tk o : i+3=4 : - flow. What is critical Ve10c1ty'> What is
State and prove the conservation law of _ the value of RGYHOIdS nuriber for a
angular momentum. : _ ' narrow tube" :

26P/ 92 ( Continued ) 26P/92 { Turn Over )



7 )

Derive Lorentz . transformation - equa-
5. (ST BE AES G5 AT W @ e tions wusing the principles of . special
v g TAREPTR. S 4 st -5 theory of relativity. Show. that Lorentz
Calculate -tlie components —of-ivelocity and : transformations reduce to ‘Galilean
acceleration for a . particle in. spherical
coordinate system. '

transformahons when v << ¢

{b) @ﬂatﬂrwmmm

- H/Y] S Or. Co : : Ml 4
_ﬁ““ﬁ‘*j@ T %ﬁw%@ hid ﬁw YU E 3‘:11%’?1 Derive the exPressmn ‘for vanatwn of
“ere gﬁaq E{ch“q w,— i el e 2RI mass with veIOCLty '
"Whait are éentrlfugal force and Coriolis force? o { Additional 20 marks for 2023 Ba.tch )
Discuss the effect of Coriolis force due to _ L
' rotatlon of earth on the formanon of cyclones _ 8. (o) = TOIT ‘2?‘““@ SI &QW 9 1
' o What ‘is ‘the -SI" unit of coefficient of
6. T AR ‘rﬁivs 7 SHM T w23 7RI . - viscosity? B T
I, @ﬁ@ml N 2+5=7 ) Radian, it ke e
What. is: sm:lple harmomc moticm'D Obta.ln the . (i) Pascal.

solutlon of the dlfferentlal equatlon of SHM. (i) Poxseuﬂle | :

“fa) WWWWWWW o | (w)ewcﬁﬂmﬁﬁmﬁw
TG 1901 , 7 )  None of the above :
L D15cu=ss the' M1cheison Morley experi— S ' _ 9K
"ment and it”' outc.omes N b Y- AK+11 w 4 ﬁ W ?i?I "
/ or CEE In the: fﬂrmula YL 911K s the value of
WWWW%W@ Adgioont ..__AK+n
L wEde wried Thewd SRedl | RSl & | 01 6 5
'__'-mcsmmwgzmﬁﬁwwsﬁmﬁﬁ I !
, @S v << e o 5+2=7 e @ 3 . fiv) 6 : 1
' . 26P/92 CoohdlEE g L VG Tiine Over: )
DEPI92 .. { Continued / o Tum Over]



( 8 )

9. {a) ﬁﬁwﬁ%mﬁwrﬂnw
-1%1“"1“ C 2
' State Newton s second and thlrd taw of
-~ motion,
(b) 7R Sl e S slenge T B\ 2
' Define stable equlhbnum and unstable
equilibrium, .
(o) E-wER @W W ([P ﬁw aBt S
o | 2

What is non- 1nertial frame of reference?
Give one example

10. fa} m@mﬂmiﬁ?%iw

1
-K=.§Iw TS, 175E GBI TG R A _
o IR N @t : : 4

Show that the kinetic energy of rotation

of a body is, K:lfmz; where I is
moment of inertia of the body and o is
angular velocity.

(b) SIS G ARSI @ e
ot | wrgam =52 o 9+2=4
Define damped and forced harmonic
oscillation. What is resonance?

o) SRR @A AR 9erTS Wt B iRl Bt 4
Write a short note on relativistic addi-
tion of velocities. '

a od ok

26P—6000/92 1 SEM FYUGP PHYCI1
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1 SEM FYUGP BOTCl1
2025
{ November )

BOTANY
( Core )

Paper : BOTC1
{ Algae, Fungi, Bryophytes 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
- for the questwns

1. (@) WE W s Shrea : | © 1x3=3

. Choose the correct answer .

(i) W/WWW/W@W/W@WW
P65 sipwa AR WEw | |
Marchantia /| Sphagnum / Riccia /
Polytrichum is responsxbie for peat
formation.

(i) ¥hteam 2 T A tﬁﬁfﬁ/w
= m@@mmﬁ/%m@@m
ooEilEd RS A

Floridian starch is the reserve food
material of brown algae/red algae/
green algae/blue-green algae.

26Pf2 - ' | { Turn Qver'}



(2 )

(iii) CSFCATE { CorpTont /a1 /B Bl (o
@ siPe =)

The cell wall of fungi is made up of

cellulose/pectin/chitin/starch.

(b) AR bR W w4 1x2=2

Till in the blanks :

() PRAH @@ e . 6 @R
=i

The féniale SexX organ of Chara -is
‘known as

(ii) BHAw Fw A ARG A=
ATT B W _
Litmus paper is prepared from the
fichen

2. wure i [ oA TefeR Ram vy G gl

3x3=9

Write short notes on any three of the
following :

(@) W@lﬁﬁ?

Role of algae in agrlculture

(b) A Lo © c—fa
Fungi as food

fc). Sﬂ?&“ﬂ?@ﬂ

Mycorrhiza

26P/2 - ( Continued )

( 3)

(d)  CTIR STFEH
Sporophyte of Sphaghum
(e) EFEHIT i eaiEs

Primitive character of Equisetum

. TR BgrE ¢aRA o5 WiF aseEd 1 4

4+4+2=10

Describe the structure and reproduction of
Anabaena with suitable diagram.

s / Or
TR 2R TIOg OF Fl Sogd slod S P
ECCIIESIF : 4+4+2=10

Describe the male and female reproductive
structures of Chara with suitable diagram.

. @ﬂﬂ@ﬁﬂﬁimﬁﬁﬁm@%m *ﬂ""ﬁTWIT-r-S 10

Describe the life cycle of Penicillium with
suitable diagram.

WW/O}'
Wﬁs?aﬁmﬁhwﬁswm
ofAfes @y TrEy 9| - 1+6+3=10

What are lichens? What are the different
types of lichens? Mention its economic
importance.

26P/2 . ' { Turn Quer }



5. I'TE6S =475 Redma aafeie wull Srge
ez <t =<l By Tow. IWAR w9 e
@R =Y |  7+2+2=11
Describe the progresswe theory of evolution
of sporophyte in bryophytes with suitable

diagram. Why is it also known as theory of
sterilization? .

o3ql / Or
Toge B@e Ophioglossumd ™AiZFe A7 341
9 | Ophioglossum3d {1334 3% ogfs
4+3+4=11

Describe the structure of spike of
Ophioglossum. with suitable diagram. Write
the morphological nature of spike - of
Op?uog!ossum '

{ Additional 15 marks for 2023 Batch )

6. W I w4 (R e fofe) - 5x3=15
Describe briefly (any three) : R
fa) CFIES GREETA

Flagellation in algae
(b) SFW oz
- Nutrition in fungi
(c) WFBIR A TFRG
: 7 Sporophyte of Marchantia
() TR
- - Heterospory
T ok koK

26P—5000/2 1 SEM FYUGP BOTC1



Total No. of Printed Pages—12
1 SEM FYUGP CHMC1
2025
( November )

CHEMISTRY
{Core )
Paper : CHMC1
{ Core Course—I ).
Full Marks : 45 (60 for 2023_Batch)_ _
Time : 2 hours (3 hours for 2023 Bafch) |

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
( Inorganie Chemisfry )

[ Marks : 15 (20 for 2023 batch) ]

1. %S MARRT *_1 R %mm“ﬂ aﬂ‘i Sfaregr ;- 1x2=2

Choose the correct . answer fror_n___ the
follomng ‘ '

{a) CIF; W wﬁ% '\wil 7

26P/112 - ( Turn Over)




(2) ) (3)

. "Among the anhydrous chlondes Na(l,
trical shape of CIF; molecule :
The geometrical shape of CiFy © MgCl,  and AICl,;, the covalent

character increasés from NaCl to AlCI 5.

is

(i tbp. . . Explain the reason.
@ T-ogey @) ﬁmmwmﬂﬁﬁﬁw&sm
T-shaped o _ Ay wfiz 1l 2
(i) R TR :  With the help of Bom»Haber cycle,
' onal _ . how can the lattice energy. of KBr be
trgonal pi: ~ determined?
(IVJW | ) _Wﬁwwmwwﬁ@m
pyramidal | TEg el o | e, e
(b) Cud 3d g~ Aol ARTIRS WM (2*)3 o The first electron . affinity (EA}, . of
' ; ' ‘O-atom is positive but its second
A 2R ' _electron  affinity (EA), is negative.
- The effective nuclear charge (z*) for- 3d ' ' Explam why '
electron of Cu is
@ 2115 o | .Wmﬁ@mﬁﬁﬁﬁwﬁﬁm . 3x3=9
. ' . o ' Answer any three of the followmg questxons : '
(i) 172
fiii) 7-85 . (a) ﬂ“@’zw IR S TS TARAR G
' i N R L S
(iv) 450 o Bl o \ 4 3

| Explam the followmg w1th the help of
i hydrogen bonding: =~

PITIZS : - 2x2=4 . o
2. o ﬁ CRIE o 3 o ) i) st Wﬁ-cﬂ%&ﬁ@}{gowr )

Answer any two of the following questiohs :

. HQS 18 gas whde H20 is 11qu1d
(a) SIS IS @A NaCl, MgCl, i@ | ;
! Wl
AIC1z¥ NaCl *WI AIC1, @1 w@@ «f | L (), T TR T o
A A | RS wefiRT f  Ice has.less densny than water

26P/112 ' { Continued } 26r/112 - ~ (Tum Oyeﬁ)



{4}
| (S
(b VSEPR ®gq m@ :XeOF, @ T XeFy3 (b} O, TR WRT FHI *fF T g 75we -
wﬁﬁmwwn - 3 0y, 03, O} 3 =l G Bedfams foxr 2
Discuss the geometry of : xeop2-0r XeF, With the help of molecular orbital

energy level diagram of O, molecule

~ in the light of VSEPR theory. arrange O,. 05, 0% in the order of
2. 2! 2.

) Taoe ave % @ TR 9T B9 w9g _ mcreasmg bond length
-._Wsmimmcwv S _
TARITTR 0T 90 ¢t 1+%+1 %=3 UNIT—-II
What is dipole moment? What is its .. { Physical Chemistry )

‘unit?. How does it affect the polarity of
a molecule? Explain with example.

{d) NOT w3 CO Wy wifis FwfRe fig

[ Marks : 15 (20 for 2023 batch) }-
5. Tﬁﬂm«ﬂmwmﬁm&ﬁﬁf@m 1x2=2

_ T P R zn'mﬁ e W g ?lilloose the_ correct . a.1_:1$w¢r _flfom .the
RESEC s NI S 1%+1%=3 oTOTInE :
Draw the molecular orbltal energy | '(a) BT TR TR YO FRIF STP S (TS
diagram of NO" or CO molecule and T OTRHR o
_ determine its bond order ancl magnetic - The compressibility factor of a gas is
property N less than unity at STP. Therefore
_ - o ) V, >22-4L i) V,, <22-4L
{ (T35 2023 9 TERIE I WSS ) (i) V, =22-4L . 7 fiv) Vy >44-8L
( Additional for 2023 Batch onl
y) (B) 1aunmﬂ—«ﬂ31cﬁr€aﬂ<ﬂﬂ%¢ﬂwm
4. f{a} m@wﬁﬁwmwm@w g osatmm«;i—‘—rqs;m?{’q :
ﬁg@q{c@‘ © ﬁ&ﬁa‘q i 9m% fera -3 The collision frequency of a ga's ';af 1 atm
How will you determln_e e_le_c_t;'qnegatlwty ' pressureis'z; its value at 0-5 atm will be
of an element, with the help of 'Paul_ing . . {I} 0':' 25 z oL (11}22

and Mulliken scale? '
fiii) ‘0-50 z () z

26P/112 o : o
o (Contitued) — oepr11z - | ( Turn Ober )



6. [ PP R el R Tew

{ 6)

Answer any two of the following qﬁestions :

(@)

(b)

(c)

%wq%afﬁmcmwmﬁsmlﬁw

_W‘IWWWI_

Viscosity of a gas increases w1th the
increase in temperature. Explaun with
suitable reason.

ophwE SI- 9T B TwR e B &
FIAT 9oas A6y IR 2

Write the S unit of surface tension.
What are the factors on which surface
tension of a 11qu1d depends9

ﬁﬁﬁmwmﬁ%ﬁmﬁa W*ﬁﬁm
A T4 |

- Explain - about Newtonian and non-

7. W

Newtonian fluids. .

WW._W:

Answer the followmg quesnons

fa) NH, S®F CgHg wﬁw’mﬁﬂm%ﬁ’rﬂw
| H, W% Hed ™ PV, ¥® P
oS SRS I GEN SIS W O
SIS TF WY ) ST G TETR A ffee
| 2+3=5

26P/112

[P I |

{ Continued )

C 2=

1+1=2

1+1=2

(b}

26Pf112

(7)

Calculate the degrees of freedom for
NH; and CgHg molecules. H, and He
always show a continuous increase in
PV,, vs. P isotherms while other gases
have a dip in the isotherms. Explain on
the basis of van der Waals’ equation.

el / Or

451 TR Wmel ware JewA 3=
ARFIE B TR LS BIRTF AT IWI
IS BT &S I T | |
What do you ‘mean by coefficient of
viscosity of a liquid? Explain one
method used in the laboratory for the

dcterm.matmn of coefficient of viscosity
of a liquid. '

() S T TR &G a TE b3 (Sfee
SleR 69
What are the ph?sical signiﬁcancés
of the van der Waals’ constants
a and b?

(i) #f& swRerem P B @ @ wR
RS IS 27 °CE SO, AR ¢ Vo
WE P TR F90 1
What is equipartition of energy?
In the light of it, calculate the total

energy in joules associated with
one mole of SO, moleculer at 27 °C.

{ Turn Over )

2+3=5

1+2=3



(8) | (9

wqrar / Or = “UNIT—IIL

) o R R W TN E - ( Organic Chemistry) .
Sfeeamry .. o [ Marks : 15(20 for 2023 batch)]

From the kmetlc gas equatlon 9, e f%qw AT W m@g@[@m 1%2=2

denve Bo le’s law.
Y Choose " the “correct. answer from the

fii) 27 °C %am— 2 W N, I o following: -
ﬂf’*@ﬂﬂﬁﬂﬂﬁfl__ : 2 (a) TS TR PRI

Calculate the average kinetic energy “Which is stable carbanion? -
. of 2 moles of N, gas at 27 °C.. ' s : S
o S (i} CoHsCH,
o o o - {ii) P—CH30-—CgH,CH,
_ (mazozs.mmmﬁ’ﬁmm%ﬁ@) . P—N'oﬁgcgﬂ‘,,?:ﬂg'
. { Additional for 2_023 Batcp only ) .
: {iu) Pwﬂa—cﬁﬂ-4gﬂz'
8. Wwﬁﬁvmmwﬂ’a—mwm .
Cm ] Tb _ﬁ. [ - i 1+4=5 (b) Y (J ']EGI i{_@@;mﬁ S @3 m‘?
o o Which of the followmg spec1es is not
What is Boyle’s temperature? Show that for . electrophilic in nature? :
_ .a
one miole van der Waﬂs gés Tb ._E ] -_CIQ? o
(i) BHy
-am $
{it}) NO, -
fiv) Ha0%

26P/112 = ( Continued ) 26P/112 - ~ (Tumn Over )



10. o eppzd R e g TeR f

{ 10 )

2x2=4

Answer any two of the following questions :

(e}

(b)

(e}

11. o e R m%ﬁ%ﬁw et .

e s W p RS
ot GBRRMG Rercres e oo 99 2

Compare the acidity of p-nitrobenzoic
acid and p-methoxybenzoic acid on the
basis of resonance effect

SR oRker 7 W 3[Ry wwwl 3D
fRBTA oEeTs (TS | 1+1=2

Represent threo and erythro forms of
tartaric acid in 3D Newman projections.

CH -5 CoerTe Sl ARG s X

TR TR MR TS L 2

CH,-group is more electron donating
when present in benzene ring. Explain. -

3x3=9

Answer any three of the following questions :

()

26P/112

T e weafime T Puire i
R wqe B 1Y%+1%=3

Write briefly about kinetically and
thermodynamically controlled reaction.

{ Continued )

(b}

(c}

(@

26P/112

(11)

et @ fGonad s R afRm db
fivieit FE  cis-2-butenes @Y I,

cefear Beonfie @W Ry qeﬂzﬁml 1+2=3

What are singlet and triplet carbenes?
Explain the products when a triplet
carbene adds to cis-2-butene.

FRT R el | R SR B R
TREE M FR. WFH G | 1+42=3

Define hybridization. Explain and draw
the structure of ethyne molecule with the
help of hybridization,

e el R wEe Qe
R SF S Teper foere 4 - 1+1+1=3

What is optical isomerism? Assign R
and S configurations to the following
compounds :

{i] 2-methyl-2-bromo butanol

H
i) H
COOH

( Turn Over )



(12 )

( 59+ 2023 T4 TaaR IR wfelRe )
{ Additional for 2023 Batch only )

12. (@) IHEATAR fo B2 1°, 2° WF 3° <R
IO eTet Sederve IR L 141=2

What are carbocations? Arrange 1°, 2°
and 3° alkyl carbocations in increasing
order of reactwlty

(b) Srer fEHEERE wie ﬁﬂ?’fﬂiﬁﬁ e

femn g _ 1+1=2
Deﬁne nucleophile and electrophﬂe w1th
examples. : :

(c} TS ﬁm_ (oo SRS FNeEfae e _
o e __ o 1
Identify the geornetncal isomer of the
follomng compound

H ~CHs |

C=C
Br/ has H

* ok ok

 26P—4200/112 1 SEM FYUGP CHMC1



Total No. of Printed Pages—8

1 SEM FYUGP MTHC1

2025

( November ) -
MATHEMATICS
( Core )
Paper : MTHC1
'{ .Calcillus_ and Classical Algebra }

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 =

Unir—I
( Marks : 11 )

1. {a) f@awmﬁr@‘cﬁww; 2

State De Mowres theorem.

26P/6 . (Tum Over)



(2

m) )
CoOsSU+CoSP+cosy =0 =
sina + sinp + siny
(B® YS9 @ (then show that)

sin? o + sin? B+sin?y =

Cosga+cos2[5+00327=_3_
- 2

FYH /S Or

M (If) cish = cos@+isind and x = cisq
y=cisp, z=cisy % (and) XYz=x+y+z,

(o8 7Ye9! @ (then show that)

14 cos(p - y) + bos[y -a)+ cos(d -B}=0

¢} I (if)
2 4.6 8
e — e ———in s
| T 31"'5! 7!+ to «
¥ (and) '
b= £~23+25
TRV T

(S8 YST @ {then show that) X2 = y.
./ Or

Gt @ (Shbw that)

cos60 = 32¢c08% 8- 48cos? B + 18 cos? 8-1

26P/6

{ Continued }

{3 )
UniT—1I
({ Marks : 11 )

2. (o) TrfEs FaG SEd F9

State Leibnitz’s theorem.,

b)) (£} y=sinmsin™x), @ S @
{then show that)
(L= %)Y — (20 + DXy +

(m2 -n? )yn:: 0

{c) e e s oR o uiw fefy 1

Use L'Hospital's rule to evaluate the
following : : '

o x _
lim & log {1-x)-1
x—{ tanx— X

W=/ Or

THE TR XA (P WS S A i
sdfm =g Tl w0

fix) = 5x° ~18x° +15x" =10
Investigate for what values of x, the
following fun_ctio_n o

flx)=5x° -18x° +15x* - 10
is a maximum or minimum.

26Pf6 ' { Turn Over)



(4]

UniT—I111
{ Marks :.11 )

3. (@ I (1)

{b)

26P/6

Inz._j'gs_in’-‘xdx; nelN . .

(508 Y (@ {then show that)

=3

@SN (when) n 7w {0 (n is odd)
¥ (and)

ot -[when) n T W {ﬁ is even).
weqt / Or

Obtain reduction formula for the
following :

‘{‘*tan“xdx

fit @B e

" Define rectification.

{ Continued )

4. (a}

26P/6

t 85

(i) r=a(l+cos®) 3IFUEE Ff @y
ez IF (et o e I

9—%@ T T |

Find the perimeter of the curve
=a{l+cosB) and show that the

' ‘upper half is bisected at B=§
wYqt / Or

W R R (ko) Refe
3ay? = x{x—q)?  IHUEE 9 s =W,
o MYsT @ 352 = 4x? + 32,

If s be the length of an arc of '
3ay? = x{x —af’ measured from the
. origin to the point (x, y}, then show

that 3s? = 4x? +3y°.

UNIT—IV
( Marks : 11 )
4N 5% 7 I -

aﬁmmﬁﬁwﬂﬁww

Fill in the blank :
A mapping is invertible if and only if it
is

( Turn QOver )



(b)

(c

(b)

(c)

26P/6

' prove that) g.c.d.(a, b)=

( 6 )

oo gy S5t T e
State and prove Euclid’s algorithm.
oy / Or

g% (If) a=bg+r, (O o409 91 @ (then

| g.c.d. (b ).

or4s9l (T 61 YAIES U TR @ BF b AE

For positive integers 4 and b, show that
g.c.d. (g, byxl.c.m. (a, b)=

UNiT—V
{ Marks : 16 }

nﬂﬁ?ﬂﬁ?ﬁﬂﬁ’[ﬁm Wﬁ‘ﬂ? el ﬁ?fzm

Define a system of hnc;a.r equations.

B CHoRrT e SIeied et et

Define echelon form of a matrix.

EAF GIAET0! reduced row echelon form
(RREF) SSiea fiv

Reduce the foliowrlng matrix into
reduced row echelon form (RREF) :

2 5. -3 -4 87

4 7 4 -3 9|
A= .

6 9 -5 2 .4

0 9 6 5 -6

{ Continued }

i

(d)

(e)

R N el 0l 178 oo (30! WREeiE
Find the value of & for which the following
vectors are linearly dependent :

(L, -1, 4); (3,-5,7); (-1, 5, h)
(YA @ S (SIABEH AR oy
Show that the followmg vectors are
linearly independent :

(1, 1, 6, 0); (0, 1, -1, O); (0, O, O, 3)

( Additional 20 marks for 2023 Batch )

6. (a)

(b)

(e}

26P/6

ﬂﬁnaﬁwwmmmmw
4 @

if n be a positive 'integer, then prove
that

(L4 +(1—d)" =277 cos B8

I (If) y = [sin_lx)2, (T @YsT @ (then
show that}

(- x*)yp,q - Cn + xy,

r=2%acos@ JIGUET diRE WF AT
@[ wEsT e B @7 ¢l FEiE
el Fife Sleraat

Find the surface area of the solid

generated by revolving the curve
r=2acos8 about the initial line.

_nzyn =0

{ Turn Cver')



( 8 )

(d) ™ (@) ged(ab=1 WF (and)
ged (a o=1, <&@ ofea @ (then .

.show that) :
' g.c.d. (a, be)=1 ' ' 4
fe) TAF (MG G aflatsr ;- 4

Reduce the following matrix into
echelon form : :

13 43
9 12 3
13 41
*ok ok
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. ZOOLOGY
{ Core ).

Paper : ZOOC1
( Animal Diversity—1 )

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

( New Course )
Full Marks : 45

Time : 2 hours

1. AR 5 o7t W . 1x4=4
Fill in the blanks :
(a) <SIo 3 wfErs fAemEs =)

In Amoeba, excretion occurs through

(b) TWEALS ____ S o T
Polymorphism is found in the phylum

26P[9 _ { Turm Quer )



3.

‘06P/9

(c) <FIRRT ST ___ Plaq whEee =1
Ascaris  infection in host occurs
through ‘route:
[d) @ a3 AN-weimy SSERE )
are unicellular animal-like
eukaryotes.
el e (R o 9) 2x0=4

Write difference_:s__; between (any two) :

fa) e aR GrgR!

Polyp and Medusa
(b} Ghmife e vy

Taeniasis and Ascariasis
{c) GBI e GrErs
Trematoda and Cestoda

(dy @i o §Gome SfeRfy

Locomotion in Amoeba and Euglena

5 G ferat (R i Fefvon)

Write short notes on (any threq :

fa) Ctenophorad Reéafim wiesif -
Evolutionar_y significance of Ctenophora

- 3x3=9

(b} ceefigge WER wfrre

Parasitic adaptation in Helminthes

* { Continued )

c) TS -
Respiration in Arthropoda

(d) RGRIERE A @R _
General characteristics of Onychophora

4. ~ge oF fer o ool RE Sme
iz awEsA FAL |
Discuss the various types of water canal
system in sponges with suitable diagram.

HY /O

Sge @R Fasciola hepaticad &&= & ﬁ?ﬂm
AT P4 | '

Discuss the life cycle of Fasciola hepattca
with suitable diagram.

5. cm-ogd 7 mE-omA WS aﬁﬁﬂ%&w«’ﬁm@ma
@iqs @bt GBI i

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

W/ Or

R R SR TS e e
ANGE F95 |

What is protonephridia? Classify Annelida
up to classes with examples. '

26P/9

5+2=7

- 54+2=T

- 1+6=7

1+6=7

( Turn Over )



( 4) | ( 5

6. mﬂiﬁquﬁﬁzmz%w o e ( Old Course )
eoge Bl G A C 344=7 o ' S
Write the general characters of the phylum F_”H Mqu.s : 60
Mollusca. Write a note on torsion in . Time : 3 hours
gastropods.
@@/ Or | 1. aﬁﬁbﬁvﬁqw . 1x5=5
: . - Fill in the blanks : '
GERIAR S ege Raw 260 =) 7 .
Describe the water vascular system in {a) G e q GRS frewae =i

Astermd_ea. In Amoeba, excretion occurs through

7. B orraRays Rfen guew weew R

SIS 34 | : 7 (b} wiel wghes e R Q@ =

Discuss various modes of reproduction in A ring-shaped reef is called reef

Paramoecium with diagram. '

| 1/ Or S (c) WW5WWW@§T
m@% LT | -

W ﬂmﬁ% y{\m R Qi%q G qT‘,‘t W ____ is the parasitic infection caused

fore | 3Vat3%e=T by the larval stage of Taema sofium.

Write a note on the structural organization

and nutrition of Euglena. - - | (d) SRERFEN otEel Wil |

Tail of cyclostomes is

fe) WA e SR “&H@ srefeq R
QR 3 T :

The study of the distribution of species
in geographic space through time is
known as '

- 26Pf9 . {Continued ) 26P/9 " ({ Turn Over )



Afefa Tt (R ettt Tefaibr) - 3x3=9 L 4, (a) I G TS e o3 =i e
Write differences between {any three) : S L B . 8
% o 5 . Explain the process of nutrition in
a) R A S Amoeba with proper diagram.
Mutltiple fission and Plasmotomy . ] S
)~ GoR SR/ Or
‘Med . - _ :
Polyp and Medusa _ _ _ ) e dsT Ry @9 ?T‘TRT 9 | 8
(c) GGl WIF TR ' Describe the various modes of
Trematoda. and Cestoda _ : reproduction in Protista.
@) SRz ww of vie B
Myxiniformes and Petromyzontiformes 5. (@) “cigs W HETF ﬁ'}q’c{} i 4l |
| o= bR 57 - 6+2=8
3. Y G o (R et T 6T ¢ 4x3=12 ' : Describe the types of canal system in
Write short notes on (any thred) : sponges. What ‘are coral reefs?
() ATETS iRl o - B wérzn/'or'
Locomotion in Protozoa o ' " :
(b} Ctenophorad faare wieon _ . ) Aﬂ:;a:; Eumbngo@esﬁ @;ﬂaﬂ ﬁffm’
Evolutionary significance of Ctenophora . | ! 8
' ’ i Briefly describe the life cycle of Ascaris
fg Dienfed ot lumbricoides.
Class Turbellaria _ ,
() TIwbe @fuke GoRRr 6. () b GIRe B oREe Rfen aficSfe
" Retrogressive metamorphosm in Uro- . : crad 390 o9 | I+6=8
chordata o ) ] _
: _ What is Plate Tectonic? Describe the
fe) Tiilt"r‘fﬁ?l W X - : various zoogeographical realms of

Continental Drift Theory = ) earth.

 26P/9 { Continued ) ' ‘26P/9 o { Turn Over )



(8)

o Y/ Or _

b) GE-wes Rewr vre wive Rier ogg o
Describe the various theories pertaining
to distribution of animals.

8

7. (@) w9 R0 osiRETw faewsd @RE
W i TR O afigE 9|
. N . 2+(4+4)=10
What are Agnatha? Write the
identifying characteristics of Cyclo-

stomes and classify them with proper
examples. o

W@/ Or

(b} ATICEEY AW Tl | Hemichordata W%
Urochordate® #tuRs R @4l 2+(4+4)=10

Define - protochordates. . Write the
general characteristics of Hemichordata

and Urochordata. .

* ok &
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