Total No. of Printed Pages—4 _
3 SEM FYUGP GECZ003

2024
( December )

ZOOLOGY
( Generic Elective Course )
Paper : GECZ0O03
( Insect Vectors and Diseases )
Full Marks : 60
' Time : 2 hours
The ﬁgureé in the margin indicate full marks
Jor the questions '
Lo9@somwn: 1x6=6
Fill in the blanks :
fa) “TSRAA _ @R 3 UF |

Insects have pairs of legs.

(b) wREROMR 7T TA ___|

Filariasis is caused by

{c) %waf%__ﬁa%ﬁmqw” i

The class Insecta is classified into
orders.

P25/612 _ { Turm Over )



(2) | (3

() CIElSA QIR IRIWT (8 l 4. Ty e o fgd 39 R oft G ags w1
The causative agent of malariais _____. o S+4=9
. Prepare a note on prevention and control of
fe) CoENER __ o3 el | bed bugs.
Fleas belong to the order - / Or
() - TIR DG (FI 53 | '
TS (e e 9f6 Ore e T 9

The vector for Chagas disease is _
o Prepare a note on Chagas disease,

2. vtF fon (R coean Rt - 4x3=12 _
Write shortly (any three) : , 5. (OEAER *1ots! ISP, HCHATAT F97 | ' 9
() =TSR AR ' _ Discuss the fleas as insect vector.
Mouthparts of insects Wﬂﬁﬂ / Or
(B) =i | Mg o1 @R R @R B R R e
Antenna IERIl '
) e ifiser Write, in detail, about any one louse-borne
disease. :
Host specificity
(d) CTRE-TRFT 7 6. oiie frar (R oo Rl 5x3=15
Host-vector reIgtwnshlp Write briefly (any three) : '
3. @ R wRG! SyEe sla By | Sz e fa} (&3
oSl QA Woecr e 31 2+7=9 Dengue
Write four general characters of the class wagefacatss
Insecta. Classify the class Insecta up to order @) =
with examples, : Filariasis

P25/612 { Continued } . P25/612 N { Turn Over }



(4)
) @IHE =
Phlebotomus fever
{d) o7 FL

Sand fly

LE.&
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{ Differential Equation )

Full Marks : 60
Time : 2 hours

The figures in the margin indicate full marks
Jor the guestions

1. {a) Mix, y)dx+ N(x y)dy=0 TR T
SRIAT AN (TR HPIR 56 B 1
'Write the necessary condition for the

equation M(x, y)dx+ N(x, yjdy =0 to
be exact differential equation.

P25/590 " ({Turn Over)



(2) (3]

(b) TG weTANy worw @R e Bl

1 Define Wronskian of three

(bj'mwﬁwmw%awqﬁmﬁs

?

= differentiable functions.

What do you mean by integrating N .

factor of a differential equation? {c] E"Has:‘”@ S Mer w51 wor ol e Ryl

@ F1e taRTerng e | 2

o) wlwefa o R AR W a Write  two  linearly  dependent

R I T - 2 functions and show that they are

Solve by the method of inspection of linearly dependent.

the following differential equation :
g {d) ﬁm@ﬁwmw, 7% p=-§%: 3x2=6

xdy-ydx=x2ydy

: Solve any two, where p = gy :
(d) T o= Wor e 4 4x2=8 dx -
Solve aﬁy two : ) p*-7p+12=0
. _ a .
(i (x+2y-2dx+2x~-y+3)dy =0 (W y=2px+ p7y
(i) (x*y -2xy?)dx - (x® - 3x%y)dy =0 (i) y+px=x"p?
{iii} (x2 +y? + x)dx+ xydy =0 : fe} e @ y” =3y’ +2y =0 N/ YR
X 2x
= 0) = -1
fiv) @+ xylyde+ x(l~xy)dy =0 T R y = cre” +cpe®, W y(0) = -1,
y"0) =1 3 I Rovy g fefy <) 5
2. (@) AU TN G B Ao GEAT TN B _ Show that y=ce"+c,e®* is the
o1 | | 1 general solution of y”~3y’+2y =0,

and find the particular solution for

Write a differential equation of order which y(0) = ~1 and y”(0) = 1.

one and degree four.

. P25/590 { Turn Quer )
P25/890 { Continued ) _ :



3. {(a)

(b}

P25/590

(4)

A/ Or

M y=x
Ao Rew T W y=x, (T
ANFGE T ZF R (TRFSRT TF TG
Sforea +

x? +1) y” -2xy’ +2y =0

solution  of
find a

linearly independent solution by
reducing the order.

If y=x is a
(x?+1) y”-2xy’+2y =0,

n V9 £49 ARYE o (A Fiears
wee fordt 1 1

Define linear homogeneous equation
of nth order with constant coefficients.

d*y .dy ., _
e E+2y-xwvﬁwm°ﬁw
T o141 | _ 2

Write the complementary function of
the differential equation '

{ Continued )

(c)

()

4. (a)

(b)

P25/590

(5)

T @I @B T 39 ' 4

Solve any one :
2

(i) i—g+%:x2+2x+4'
2

i) —=-2—=Z+y=x"e

L jxg 232' 2 3x

AER (o Tmm arEe S wEE FRReICo!

A 9] 5

Apply the method of variation of
parameters to solve the following
equation :

g2

%ﬂ;:tanx
T WP G AN N W WS
G : : 2

Write the order and degree of the
following partial differential equation :

9z\? 3%z _ 9z
(o) 35 =25
y=flx—at)+g(x+at) I *RA =TS ’F@ﬁ. f

e g SOPTEY 79 | _ 2

Eliminate the arbitrary functions fand g
fromy=fix-at)+gix+at.

{ Turn Over )



16)

fo) wmeneR FRCIT R I «BR wEE w9 ;4
' Solve any one hy Lagrange’s method :

(i} xzp+yzq= xy
i) Q+yp+(l+x)g=2
(d) SEPHI faors R o @BR s w9 ;4
Solve any one by Charpit’s method :
fii p?-y?q=y? x>
(i) (p° +q°)y =gz

5. (a) meﬁawﬁw%wm
oiE o | 1

Write the general form of second-order
partial differential equation.

(b) CEy GO Twr wfe wEER TR
b TrrEse | 1

Write an example of elliptic second-
order partial differential equation.

fc) woe AR N o =1
Classify the following equations :

o 0%z 92z 2,0%z
() 1-x*) 2 —2ay 22 41 -y?) 2 2
ox? . 9y dy?
+2x 9% +6x2yE -6z=0 3
ox oy

P25/590 { Continued )

(7

u %u Pu _du _ou
i) t - 5——- =0
L dx2 xaxat+ a2 25 ot . 9x 2

2u 8%u %u

I +3 =0
{1 l) ax a 8y2 2
* % ¥
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- for the gquestions

L. o T omq w1 (R e fivhr) - 1x5=5
'Fill in the blanks (any five) :
(a) @51 = TG I R R
A complete gill is called _—
{(b) CSFAR BN ICRE T

The eighth vertebra of frog is of
type.

o) eI qEA _ @ A LR ¢
The horn of a rhinoceros is made up of

P25/586 : ( Turn Over )



(2})

(d) VEa ol Redies BT 4% A4 |
Right lung of man has

fe) TIRI A IS [ BEAS MRIF WA
G e T |

A nutritive fan-like organ in the lumen of
birds eye is called

(). el AR T R-@EURTE e
: CART TR | ' :

In of the class Reptilia, four-
chambered hearts are found.

2. 5 & o (R o) - 4x2=8
Write short notes on (any two) :
(@) T B
. Skin as respiratory organ
(b) CoPT TS
Venous heart

(c) T

Air sac

lobes.

3. SRPP S vAET W e w40 8
Compare the forelimb of Reptiles and Birds.

| . T/ or
Tevg Al e G 2R TN o |

Compare the pectoral girdle of Amphibia and
Mammal. '

 P25/586  { Continued )

4.

P25--5000/586 -

(3)

(S AF PRI TG «F I G B 8
Prepare a comparative note on brain of Toad
and Rabbit. '

Rq/ Or
TR 20 I A1 O e o

Prepare a note on auditory receptor in men.

wvﬂ%m%ﬁﬁwa 5 G S 1 | 8

Discuss different types of urinogenital
system of mammal.

A/ or

ooeg 57 AR SE R TSR G S
1T | 14+7=8

What is digestive system? Compare the
digestive system of Pigeon with Rabbit

T4 ToimeTz ford | 8

Write the derivatives of integument.

g/ Or
G4 FEEE Al 4

Discuss the functions of integument.

% i
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CHEMISTRY
| ( Minor )
Paper : MINCHM3
{ Fundamentals of Chémistry—s )
Full Marks : 45

Time : 2 hours

The figures in the margin indicate full marks
Jor the questions
Write the answers to the separate Units

in separdate answer scripts
UNIT—I

( Inorganic Chemistry }
(Marks:15)

1. ©Fe MEIEy wa Teads it Shrea . 1x2=0

Choose the
following :

@) IR TPFT IR Oro eI Tew 9
afemioe B I w1 I
Heating an ore with carbon in the
absence of air is known as '
) Rs=e / re(;Iuctiori
P25/596

correct answer from the

{ Turn Over )



{b)

(2)

(i) ¥4 Reed /_ carbon reduction
(ii}) {9 / smelting
{i_v} %HFI / roasting

TER (TR S DI (FRACD T ?

Which of the following is incorrect
regarding noble gases?

) TR AT (S S I PR TS

2. <oe fanr oA e fw

& ="

The atomic radii correspond to van
der Waals’ radii

(i) 3Feq TR AGESE Teq

. They have the largesf size in a period

(i) FBes WHE e IFe @E =

' They are also called inert gases _

(i} FEce G % WY A T

They combine to form meolecules

Answer the following questions :

{a)

P25/596

WWWW@WW
AfRFSTIR Toran |

Give the chemical changes that occur
during the calcination of a sulphide ore.

{ Continued )

2x2=4

(b)

3. oo T e e faa (R co RRED)

(3)

ey 2 Rl age TR 9B A5 |

What are silicones? Give one method of
preparation of silicones.

Answer the following questions (any three) :

(@)

(&)

pIETRaT WWWWWl

Discuss the structure and bondmg in
diborane.

VSEPR gy [Sf@e XeF,3 o1 v
SCEGAT 547 |
Discuss the structure of XeF‘4 in hght of

" VSBEPR theory.

c/

(d)

B25/596

@ W Ay wiufierame e wre
wIhTer Ry frgr
Give the structure and basicity of the
following oxvacids of phosphorus :

i) HaPO,

ffi) H4PO,

(it} HaPO, _

o AR euge v GRY e o
Write short notes on the following :
i) = FgFE / Solvent extraction
fil P,05% 2% / Structure of P,0y

1+1=2

3x3=9

1x3=3

114ax2=3

{ Turn Quver }



(4)

UNIT—-11
{ Physical Chemistry )
{ Marks : 15)
4, oFS R w% YR A Sfers - 1x2=2
Choose the correct answer from the

following :

{a)

(b}

P25/596

Maza "1 *Rd w27
The change of Gibbs’ free energy is
(i) 9B A& o SRR T S I

maximum work obtained from a
process

(i) QT:‘I&'WWWW“!WWWW

maximum useful work obtained from
a process

expansion work of a process
fiv) <51 AT TA® PR
maximum expansion work of a
- process '

Work functiond %% PRI 2'H

The correct expression for work
function is

) A=U+PV

i) A=U-TS

(i) A=U+q

fiv) A=H~TS

{ Continued }

5. oo i enc Yo fo (R o ) -

P25/596

(5)

Answer the following questions {any two) :

fa) (IST @ 91 AOIRS! AR MW T @B PR
| ARG T 2 |

Prove that in a reversible process, net
entropy change for the system and
surrounding is zero.

(b} 1 atmosphere B W 0 °C bavers o
1073 o (o1 Barel @t AR SearTatmeca
FHAT IR0 L H 4 W R IR AR syl
1 (fw W0, R=8-314 JK™! mol™Y)

10 moles of an ideal gas at the .
initial pressure of 1 atmosphere at 0 °C
were  expanded reversibly under
isothermal conditions to a final pressure
of 01 atmosphere. Calculate the
work done by the gas. (Given  that,
R=8-314JK™! mol™})

() SrEReRT SREe 1377 Sl (el I
@IS @, Cp ~C, =R.

Derive thermodynanncally Cp
for 1 mole of an ideal gas.

~C, =R

2x2=4

{ Turn Over }



(6] (7))

(d) O Ygw G el Jferce [ gam 7 o g ' (c) m3 N&XB Bt o9 WA W CH, A
@52 110 °C W% 25 °C Twor Reye T o AR St AT ' 142=3
FECE T RS A9 T 1+1=2 '

‘Write the statement of Hess law,
‘What is meant by the efficiency of a Calculate the enthalpy of formation of
steam engine? Calculate the maximum - CH, from the following data :
efficiency of a steam engine operating . .
between 110 °C and 25 °C. () C (graphite) + 0, g) — CO, (g);

AH =-393.5kJ

o REEY - g (i) 2H, () +0, (@) > 2H,0();
6. woe WAl oPRRE Yo et (R cme R :© 3x3=9 | . | AFT = 5718 1]

Answer the following questions (any three} : - _ (iii} CH4{g)+20, (@) — CO, () +2H,0();

| , AH =~890-3 kJ
fa) TFA-POA BUF FF @A ? W (IR I

TH-4A QIRE A T T @O ool
- inversion Yo e frar | 1+1+1=3 {d} Kirchhoffq SFIeH! Soit a1 1

What is Joule-Thomson coefficient? Why Derive Kirchhoff's equation.
is Joule-Thomson coefficient of an ideal :
-gas zero? Define inversion temperature

of a gas. _ . (e) ‘qBPrI s RE WR I wF e
- IR Seay 1+2=3
(b) OPPIERSERE olUN @b SR forg | e
@ <51 Sy SRR T RN ©HOE R Define the term ‘entropy’. Mention its
o ST T T T | 149=3 unit and physical significance.

Write the statement of first law of
thermodynamics. Prove that the work
done in a reversible process is the
maximum work obtainable.

P25/596 | (Continued) — P25/596 = | { Turn Over )



(8)

UNIT-~III

( Organic Chemistry )

( Marks : 15)
7. % IR ww SewE A SR - 1x2=2
Choose the correct answer from the
~ following : |
fa) S¥° TaR® (FEGT [T (e ARG

b}

P25/596

Rferare g 399

Which one of the following species is
used in the nitration of benzene?

) NOF

i) NOD |
(i) NOF

(i) NO,

TR @ RRAeS dfveen B
WW“; : '

Benzene  undergoes substitution
reaction more easily than addition
reaction due to

(i) =1 TG TR W
six hydrogen atoms

{ Continued )

(9)

) R SEE e I

cyclic structure of benzene

ii)) R Sergas g
delocalization of electron
fiv) ToFem Remtm @

pbresence of three doub_le bonds -

8. oo f eprane See o (R PN BB @ 2x3=4
Answer the following questions (any two) :

fa) aRSREER A @R 2AFS-gE foret

Write the method of preparation of
benzene from acetylene,

(b) Bres-Fmt Rt frmfifig RS b1 oy
CBrat for |

Write a short note with mechanism on
Friedel-Crafts reaction.

() <76 Seay s 7 @n‘miﬁﬁ@mﬁ“ﬁw:

| 1x2=2
Complete any fwo reactions from the
following :
| OH
i) @ +Zn ——A—) ?
P25/596 { Turn Over )



( 10)

. ' AlCl,
{ti) + CH,COCI W ?

{uii) @ + Conc. HNOz + Cone. Hy804—> ?

9, wars T oAt Sew o (R coom ©RGN 0 3x3=9
Answer the following questions {any three) :

(@) @R WA ReR dferem Rl ot
SEEGFy RE a7 g A 9o
o e i GRS G CR R AT 149=3
What is the role of acid catalyst in the
-electrophilic substitution of benzene?

Write the method for preparation of alkyl
haiides from alcohols with example.

(b) Syl 8% Sy2 RfdrR feul Traer I
7 | 14+1%=3

Explain Syl and Sy 2 mechanism, giving
examples.

(o) - A R afegem e e RfEn
@S GoF (G fera !

‘Write a note on substitution vs.
elimination in alkyl halides.

Po5 /596 { Continued)  pos_3000/596

( 11 )

(d) o=7e Tray 0 Rigarca sy w4 1x3=3
Complete the reactions from the
following :

Alc. KOH

{i) CH3CH2(|3HCH3 ———> 7
Br
fii) RI+KCN —> ?

(ifi) CH3CH2[ -+ KNOQ — ?

% % Xk
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Full Marks : 45
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The figures in the margin indicate full marks
Jfor the questions

1. (@) W% Sewn qfy e - - 1x3=3

Choose the correct answer :

(i} Tevs WG AR @RS @ Ay
GiReRbe e = oieBiRe / coribi /
wigw'BE / 25

The type specimen given by author
for naming of a plant is called
lectotype / paratype / isotype
/holotype.

P25/578 ( Tum Over )



(2)

(i} AWS AR YT SoEERRE (s
qACRA /T (/IS & gfos/orban |
The concept of species was first
given by Gaspard Bauhin/John
Ray/Bernard de Jussieu/Darwin.

(iti) SFSIAT HHRET TIeT Biew Twrre g7
eI Bigw THm/SmoRE T T 3
ofen Twi, Fleel/eme Sfew T |
The largest botanical garden of India
is Lalbagh Botanical garden/A. J. C.
Bose Botanical garden, Kolkata/
Lioyd’s Botanical garden.

(b) <M R T T o 1x2=2
Fill in the blanks :
(i) ‘Taxonomy’ *RiC5! G B 2
sfafRe |
The term ‘taxonomy’ was coined by

(ii) Genera Plantarum¥ @4F iwA
[ ’
Genera Plantarum was written by

2. Y GR B (R o wREY) 2Vx4=10

Write short notes on (any four) :

fa) AT ST

Importance of herbarium

P25/578 | | - ({ Continued J

P25/578

(3)

(b) err R-Refds nRwbnge
Dichotomous keys
(¢ = .38
OTU’s
(d) =T %
Phylogenetic tree
fe) BRFREEm
Typiﬁcation

fige Gt Ty (R e o) © 5x2=10
Write explanatory notes (any two) : '
(a) BAANE TR wifty oF Tave sfiETE

Primitive and advanced characters of
_angiosperms

() =iz B 13 ﬁiﬁaﬂ‘{i
Principles of ICN
() e Rewte Fifiare e aomem s

Contribution of Linnaeus and Adanson
to taxonomy '

. APG-IV cififerem %%"«1 gy AT B 7
APG RS &Rt bt vy Rega B 4+6=10

What are the highlights of APG-IV
classification? Give a general outline of the
APG-1V classification.

{ Turn Over )



(4)

weggr / Or
TN O 2 R e i | 2w R
I SRR Soary 3 |  6+{2+2)=10

Give an outline of Bentham and Hooker
classification. Mention its merits and
demerits,

B, el ffierem R0 muers e

R fora | T R o SojfRaphg SoEe w4 | .
- 1+6+3=10.

What is numerical taxonomy? Write the
principles of numerical taxonomy. Mention
its advantages and disadvantages.

e/ Or
ge Gt forar | _ 5x2=10

Write explanatory notes :

fa) SEBEH R
Cytotaxonomy
(b} »?I‘»‘ﬁ?_{_uﬂﬂ

Taxonomic hierarchy

* ok A
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