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The figures in the margin indicate full marks
for the questions

1. Choose the correct answer : 1x5=5
{a) The value of erf () +erf.{-x is
M 1 |
(i} O
(i) ~1 -

(iv) None of the sgbove o

P23/56 | - ( Turn Over )



. (b) The wvalue of F[%) ig
() vn
. —TT
(i) 5
{iii) ~2n
fiv) O

fc) The value of Legendre polynomlal
Pon a0} s -
wo
(i) 1
L2

(iv} -1

{dj e2tx’_'__t2 is t_11e ggn_cra’c_ix_xg__ﬁmctipn for
() Bessel polynomial
(i} Laguerre polynomial
(iii) Hermite polynomial

{l..!)) None of the above -

P23/56 - - - { Continued )

(o)

2. (a)

(b}

{c)

B23/86 .

(3)

The Fourier series representation of an
even function

() consists of both sine and cosine
terms - '

{ii} consists of sine terms only
{iii} consists of cosine terms only

(iv) None of the above .

Descnbe the complex form of F‘ouner_ '
series.’ 2

Expand the fanction fld=x+x2 in a
Fourier series in the mterval —-MT<XST.
Hence, show that :
2 .
g
6 e A

Represent f{x) in a Fourier series, if -
Ja=1 0<x<-é--- B

=0, Wt <x<l
2

Determine whetifiér x =0 is an ordinary
point or singular point of the: following
differential equatlon : - 1+2=3

2x2y” + Txx+ Dy 3y 0

~ { Turn Over )



(4)

“(b) ‘Solve ‘the followmg usmg Frobemus
method (any one} S 5
(l) x y”+(x+x }y +"(x.__;9}g..= 0
i) 4xy”+2y vy=0 "

() Show that Pi()= %‘ﬁ(ﬂ P

'(d) Show that

n
1 d ( _1),,_
T ot aldx® L. 4

Show that - .

o] ooy -2

-4, Evaluate : | 38

#Prove thiat s -

‘PI3/86 - - ( Cortinued )

(5)

5. Answer any two of the followmg - 3x2=6

(a)

{b)

(c)

P23/86-

What are truncation error and roundmg
off error? Illustrate_ with examples,
: .o 1¥Ax2=3

Find the maximum error  in
magnitude in the  approximation
flx ) = x? -—-xy+-%y2 +3 over the

rectangle R:_|x—3i<0-0'1 and
ly~2|<0-01. 3

What is stand_ard deviation of a data?
Calculate the standard deviation of the
series a, a+d, a+2d, ---, a+nd 3

‘Solve any two of the following partial

differential eguations by method of
separation of variables : 4x2=g
2 2
(i) 16-(1-?— —8—2 under the condition
ox? 8t
u(x, 0) x (5 x)

du du .
- - - _2
(i) 8x+8y (x +yju |

(iii} a_u_za_u u under the condition
ox oy '

ulx, 0} = 3e"5% +2¢73%

~ { Turn Qver}



(6)

. {b) Find the solution  of 2-D Laplace’s
equation in spherical polar coordinates. 5
Or-.
Find the solution of 1-D wave equation

by D’Alembert’s method.

* ok
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1. Choose the correct optlon _ o 1x5=5

{a} In an isochoric process, the ﬁrst law of
thennodynamlcs is

i) dU=dQ_—q’_W o
(i) dU=dQ
(i} dU = dW
fiv) dW = dQ;



(b)

{c)

(d)

fe)

P23/87.. -

suifip) G = PV TS

In a Carnot engine, if the temperature of
the source and sink is increased by the
.same amount, the efficiency of the
engine will

(1} 1ncrease

(i) decrease L.
(ifi) remain same
(i) None of the ‘above

S

In which of the .following processes
entropy remains constant?
i Isothermal ‘process ™" -
fii) Adlabatlc process _

{w) Isolated Prﬂcess Tep b

Which Qf the followmg expressmns
~defifes Gibbs™ :

FB energr'? BTN
fi) G=PV+TS"

i} G=U- TS+PV

i} G = U+TS+PV

For an ideal gas J oule Kelvm coefﬁc:tent
u is

f) 1

(i) -1
iii) O
(i} None of the above

( Continued }

2. ‘fa) What do you mean by thermodynamm _
'- equilibrium?- - ' 2
fb) What is the basic difference between

o reversﬂale and 1rrever51ble processes? 2
{c) State Kelmn-Planck statement of second
law of thermodynamlcs _ Lo 2
_(d) Draw the ternperqture entropy dlagram
for Carnots cycl,e _ L 2
(e} What do you mean by adaa.ba.hc
demagnetlzatlon? 2
3. f{a) Show that entropy of ' the unwerse is
.+ ..imcreasing. - AT g . 3
(b) Derive Cl,ausius-clapeyﬁn equatibn. 3
(c) State Charles’ law. Deduce the Charles’
..+ law from. kinetic theory . 1+2=3
{d) Deduce most probable ve10c1ty from
- Maxwell’s veloc1ty distribution function. 3
4. (a) Derive an expression for work dorne
during an adiabatic process. 4
(b} De_scribe the working of refrigerator.
Find an expression for its coefficient of
performance. 4

(8)

State and prove Carnot’s theorem.

Bre o

T TumOver}



{ 4)

{c) State and explain the  law of
equipartition of energy. . .. . 4

Cr
Derive an expression of coefficient of
- viscosity using kinetic theory. -

(d) - Show that Joule-Thomson coefficient

| 'M-,:L T(B_VJ .—'-V_ _ o
Cpl \0T/p ' 4
8. {a) Using  Maxwell’s  thermodynamic
~ relation, show that Cp - Cy =R 5
(b} Disbuss the results .of - Andrews’
- experiment. ... . 5
. Or

Derive Boyle’s temperatiire from van der
. Waals’ equation.

. 0
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The ﬁgures in the margm mdzcate Jull marks
for the questtons

1 Choose the correct answer (any ﬁve) 1><5 5

{a) The shift of spot ot' hght on the screen
per unit change in voltage across the
deflection plate is called .

{i) current. sen51t1v1ty

_fii} voltage sen51t1v1ty

fiii} deflection senSItwlty

{iv} None of the above .. -
(b} Linear ICs are used in

{i) calculators

(ii) computers S

{iii} TV and radio’ recewers o

fivj countihg: mrcuits '

P23/88. - © ( Tum Quer )



( 2 \

{c) The expression ZEE‘ can be simplified to
' il A-B-C
{iij AB+BC+ CA
(i) AB+C
(iv) A+B+C -
(d) A half adder is constructed from
i) two'XOR gates = '

{ii) one XOR gate and an OR gate with
their inputs connected in parallel

(iii) one XOR gate and one AND gate
' with their __inputs connected in
parallel ' : o

{iv} one XOR gate and one NAND gate.
_'(e') A ﬂ1p ﬂop is used to store :
o i} two bits of data
i) one bit of data
(ifi) three bits of data o
- {iv}) None of the above |
i M1croprocessor- 8085 has' -
) 8-bit -~ - ’
(i) 16-bit
{iii) 32 bit -

fiv) None of. the above

P23/58" ( Coritinued)

(3)
Deduce - an  expression for -deflection -
sensitivity of CRT. - - - N 3
Or -

What is integrated ' circuit? How ' can

“transistor be fabricated in an 1C? . 3

.Convert hexadec1mal number 4 DFA 1nto

“binary numbers.’ S _ - 2
Draw a circuit dlagrmn for an AND gate
”usmg only NAND gates _ _ 2
X &
How will you assemble an inverter by usmg
NAND gate or NOR gate'? SR 2
State and prove De M_ergan_’s_ _t'heqi'em_s.'_ 3

"What is Karnaugh map? Enter the following
function on a Karnaugh map : - 1+2=3

F =ABC+ABC+ABC =~
Prove the followmg expressmn usmg laws of -

-Boolean algebra’:: - = S 3

(AB +C) (AB+D) = AB+CD

. Explaun the circuit dtagram of a full adder |

with truth table. 4
g

What 13 the. diffefence betwee'r'l” ac:l'der' and

subtractor? Explaln the circuit diagram of a
half-subtractor. : 1+3=4

PO3/B8 LTI e = -'-'-‘(f‘.mmﬁove,.—-_ )



(4)

8. What s a flip-flop? What is its importance in -
- d1g1ta1 system? Explain the operatlon of J-K
flip-flop. 1+1+3=5

9. (a)

(b)

What 'is, multivibrator? Distinguish
between astable. . and = monostable
multmbrators o 1+1 =2

Draw the logm dlagram of 4 b1t para]lel
m-parallel out shift reg:tster 2

10. .IWhat is a cou.nter? What 1s the dxﬁ‘erence
between: decade oounter and synchronous
-counter? . 1+3 4

11. (a} D1stmgmsh between volatlle memory

and non-volatile memory Draw the

‘block diagram ‘of an 8 x8 memory chip.

- How is information written in memory _

(b}

12, {a).

o

{c)

Define - primary - and ~secondary
memories. L 2

-Explain with. ‘hecessary.. diagram, the

functions of different . -pins. of - 8085
rmcroprocessor e 5

What 1s data bus? Is 1t umdlrecuonal?

‘ 1+1 =2
Define assembler What is the 'ba,su:
difference between arithmetic

S 'i"mstructlon ancl loglca.l mstrucnon'? '--“1+2 =3

* . IPRCATE e
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1. Choose the correct answer from the
following : ' . 1x5=5

fa) Which of the following acids results.
from better ha_rd-hard combination?
i) HCN ' '
fiy HI
fiii) HCL
(iv) HNO, _ |
P23/42 : { Tum Owver )



(2)

(b) Which one of the following is the correct
‘order of increasing basicity?

{i) CH,NH, < (CH),NH
<{CHj)3N < (CH,CH3) 3N

(i) CH,NH, < (CHg),NH
< (CH,CH3)3 N < (CHy)N

{iii) CHaNH, < (CH;CHg)sN
(CHS)QNH<(CH3)3

(i) (CH,CH,)sN < CHoNH,
< (CH,),NH < (CHg)sN

(¢} The type of hybridization for IFj is
@ spd
(i) spd’
(Ill) Spsdz
(W) asp®

{d} The shai:ae of XeOF, mgle_cule' with
sp3d? hybridization is 5
fi) pentagdnal bipyr.ami'da]
{ii) 6ctahedra1 :
(ifi) trigonal bipyramidal
fiv) square pyramidal

P23/42 = | ( Continued )

(e)

2. Answer any six questmns of the following :

(a)

(bj.

{

(@

(e}

P23/42

(3]

In clathrates, the host guest 1nteractmn
is also known as

{i) covalent interaction
{if) ionic interaction
{iii) coordination interaction

fiv) non-covalent interaction

2x6=12

What are mterhalogen compounds'r‘
Give examples.

Comparé the a01d .s.tre.ngth of
[Fe(H20)613+ and [Fe{H,0)g]”".

Give two reactions to show resemblance
of lithium with magnesium.

Draw the structure of boric acid.
Write a short note on hjdrometallurgy.

Why hellurn and neor do not form

clathrates? .

{ Turn Over )}



(g}

th)

{ 4)

XeFg cannot be stored in glass vessel,
Explain with chemical reaction. -

Discuss the effect of dielectric constant
of solvents in relative strength of acids
and bases.

3. Answer any four questions of the following :

(@)

(b)

(c)

(@

(e}

P23/42

3x4=12

What are closo-, nido- and arachne.-
boranes? Give one example of each.

What are polyhalides? Among the
halogens, iodine has the maximum
tendency to form polyhalide anion.
Explain the statement.

What are siﬁcones?- Give  the
preparation of cross-linked silicones.

Why is  borazine called inorganic
benzene? How is it prepared from
diborane? Give a reaction to distinguish
borazine from benzene, '

What are hydrides? Classify differerit
types of hydrides with one example of
each. '

{ Continued )

{5)

(d Discuss the formation of 3c—2e bonds

in diborane from molecular orbital

theory.

(Give. . the required MO

diagrams)

‘4, Answer any three qﬁeStions of the following :

4x3=12

fa) Mention the Wade’s. rules for
_determining the skeletal structure of

" the structure of BgHy;,; and C,B Hg.

(b)

. ammonia.

()

(d)

P23/42

boranes. Applying these rules, predict
2+2=4
Deﬁne acids and bases from solvent

system theory. Discuss the acid-base

} 'KNH, in liquid
behaviour of NH,Cl and KNH, in liq N

-Ccirﬁplete the following reactions :  1x4=4
() HyBOg +NaOH+H,0—?
(i) BCl; +LiAIH, — ?.

1 i P
- fiij} XeFg +8i0p —— 7.
150 °C-200°C 5P

i) NaNOj +H,S0,4

What is meant by diagonal rel-ationshxp
of elements in the periodic .'table.?.
Discuss the diagonal _reolatlonshlp ami
between lithium and magnesium. 143=

{ Tum Ovér)



(6)

5. Answer any three questions of the following :
' ' 3x3=9

{a) . What are phosphazines? Discuss
the structure of hexachlorocyclotri-
‘phosphazine. C o 142=3

{b) State the HSAB principle. Explain why
[CoF6]3' is more stable than [Colﬁ]e".
| 142=3

{¢/ What are the reasons for the anomalous
behaviour of fluorine with its group
 members? Compare the variation of
oxidation states of group 17 elements.

' 2+1=3

{d) Give the names of oxo-acids of <hlorine.
Compare the acid strength of oxo-acids
of chlorine. - 2+1=3

6. Answer either (a) or (b} from .the following : 3
fa} - Give the structures of—
) Py0s,
fij} HyS,04
{ii) HCIO, ' ' © 1+1+1=3

P23j42 - | . (Continued )

(7)

the

ite short notes on any two of
Y len 114x2=3

following :

{i) Zone refining

(i} Fullerenes

fiiij Carbon reduction

* ke Kk
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1. Choose the qu:eqt_  answer from the '
follomng ' ' A 1x5=5

(a) Addition of HBr to 2- methylpropene in

the presence of benzoyl peromde mamly '
forms

) 1-bromocbutane |

(i) 2-bromopropane

{iii) 2-bromo-2-methylpropane -
fiv) 1 -bromo-2- methylpropane

: P23[43 { Turn . QOver )



(2) | (3 )

{b) The intermediate in the acid- catalyzed o " fe) Which of the following combounds has
dehydration of alcohol is the highest acid strength?
il carbene ' ' fij CgHsOH

fii) carbanion (u} - HCOOR

fiii) carbocation (i) CH;COOH

(iv) free radical : : j : (i) CICH,COOH
fc) The electrophile involved in the _ - UNIT—I
~ Reimer-Tiemann reaction is - :
iy CCl, ) 2. Answer any five of the following questions :
- ' | - 2x5=10

® .
fiif CHCI, :
® . : fa) What is Syi mechanism? Explain with
{iii) CHO ' '_ _ the help of an example.

- =y
(v} CCly | L .
(b} Discuss the benzyne mechanism for

nucleophilic  aromatic  substitution
reaction. Give evidences in support of

{d) Malaprade reagent used to detect v101nal
' the proposed mechanism.

diol is

i) OsO4 o | |

o : : . fc) Synthesize the following : 1x2=2
@ H‘r_’}o_ﬁ B ' ' . () Ethyl bromide by Hunsdiecker

fiii) Pb(OAC), o - o - reaction ‘ .

{ﬁ;)_ peracetic acid . - C (i) Fluorobenzene through dioéohiﬁm

salt

P23/43 - " ( Continued) : P23/43 - { Turn Over )



(4}

(d) Using organometallic compound, how
would you prepare a 3°-alcohol from an
ethyl ester?

fe) Why are the aryl halides less reactive
towards © nucleophilic  substitution
_ reactions than alkyl halides?

(i Discuss the relative reactivity of alkyl,

allyl and aryl halides towards
nucleophilic substitution reactions.

UNIT—II

3. Answer any three of the following questions :
2%3=6

- {a) How will you disﬂnguish between 1°-,
2°- and 3%-alcohols by Victor- Meyer
method" _

{b) Cqmplete the following reactions :

'(f) QCHQOH FPCl—> >
. . dil. alk. KMnO, _
{it) +H,0+0 _ > ?

{ Continued )

P23/43

(5)

{c) - How would you synthesize o3
unsaturated alcohol and aldehyde from
glycerol?

(d} Prepare acrolein from glycerol.

1

4, Answer any two of the .following questions :
' 3Ix2=6

{a) Complete. the following reactions with
‘mechanisms :

] <: :)—C—.C—CH —> (Pmacol pinacoclone
o | ? rearrangement)

O—CH,—CH=CHCH;,4
) ' | ——> (Claisen
(ii) : - rearrangement}

b} {i) How can you prepare phenol from
cumene? Give mechanism.

(i) Give the mechanism of the.
following reaction :

OH ~ OH ~ OH
: - _A__CHO
03013 +NaOH .
. 70 °C ‘ \
' ~ CHO

P23/43 | | ( Turn Over )




(6)

o fc} (i} Complete the following
i ' rearrangement -and suggest the
L mechanism : -
0—C—CH, '
Anh. AICL
— 3 5 (Fries
; rea.rrangement)

(i) Complete the following reactions :

O,
SN

+HCN —> ?
. :

2) (|3Hz—OH Pb{OAc),
. CHy—OH  AcOH

.OH
(3] -r]-j[(‘_j]\[-i-HCl_I].-.znib_.;P o
2) H,0

UNIT—III
_Answer either Q. No. 5 or Q. No. 6

- fa} Complete the following reactions and
' write down the mechanisms : 3x2=6

: . (Benzil-benzilic acid

rearrangement)

P23/43 { Continued )

6. (a)

(bj

{c)

P23/43

(7))

CHO

fii) + Acy0- ﬁON—a—) {Perkin reactlon)

TriCthro.acetaldéhyde is more reactive
towards the nucleophilic addition
reaction than acetaldehyde. Explain. - 2

Explain with example the mechanism
involved in Wittig reaction. 3

Write one synthetic application of each

of the followmg reagents (any three} :
1x3= -3

§) LAH,
fiit Pb{OAc),
(i) NaBH,
i) PCC

‘Write the  Rosenmund’s reaction for
synthesis of acid chiorides. -~ .~~~ 2

{ Turn Quer )



7.

9.

P23/43

( 8)
Answer any twe of the following questions :
' 2x2=4
{a) Synthesize the following (any one) :

() Methylvinyl ketone from acetone
(i) Crotonaldehyde from acetaldehyde

(b} Write a short note

on  keto-enol
tautomerism. :

2

{c) What is Michael reaction? Explain with .

a suitable reaction.

How is barbituric acid prepared using
malonic ester? '
Or

Write 'any one preparation method of
acetoacetic ester.

UNIT—IV
Answer either . No. 9 or Q. No. 10

(@) “Acetic acid is much weaker acid than
forrmc ac1d Explam

{ Continued )

10.

P23/43

@

{a)

Identify A, B and C in the following

(9

reaction :
COOH
: _ soc
@ conc. HNOy . A ly >B
conc. Hy,80, NaBH,
. : ——5c
H;0
{c) Synthesize the following : 2x2=4
{i). Propanoic acid to ethanoic acid by
- Hoffmann degradation
{ii) -.Buta.noyl chloride to propanocic acid
by Curtius rearrangement
Arrange the following acids in
increasing order of their relative acid |
strength with proper explanation : 2
i) CH3—CH,—CH({BrjCOOH
(i) CHz—CH(Brj—CH,—COOH
© {iff) CH,(Br)—CH,—CH,-~COOH
fiv] CHz;—€H,—CH,—COOH
{ Turn Over )



(10) (11 )

(b} Show the mechanistic steps of the

UNIT—V
following reaction : 3 ) . : ]
i ’ Answer the following questions : _ 2%2 4.
O I ’ -
CHS_‘@—O%HS + HyO -—_H"-+i S 11. What are mercaptans? How wﬂl'you prep.'a.rleﬂ_2
| | Cchoch + CoyH;0H ethyl mercaptan from ethyl halide?
12.. Give one method of preparation of th‘io—e:lher.
| ' ' i ith an
fc} Complete - the following reactions ~ What happens when a thiol reacts wi e
(any two) : : 1x2=2 aldehyde in the presence of HCI?
COOH A'
it +2Ca0 ——> 7 o .
COOH S
. CH,COOH
) | +80Cl, —> ?
CH,COOH
CH,—COOH
H,80,
fiti) C{OH)—COOH — > ?

CH,—COOH

{d} Account for the fact that maleic acid is a

- . stronger acid than fumeric acid but

maleate monoanion is a weaker acid
than fumarate monoanion. - 2

P23/43 ( Continued ) .| P23—2500/43 = 3 SEM TDC CHMH (CBCS) C
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The figures in the margin indicate ﬁzﬂ marks
- Jor the questions

1. Choose the correct answer from the
following : . .- .. - . . Ix5=3

{a) At'a parucular concentra‘tlon, the ty, of

a reaction is' 100 min. When the

. concentration of reactant becomes

~double half~hfe penod becomes 25 min,
_ The order of the reax:tlon 1s

fi) 1
i) 2
@ o
fiv) 3
P23/44 ( Turn’ Over )



2 ) .
(t2) | | (3}
(p) Number of components, number of {d) ‘The conditi ‘r s
co : : tion which is not a-favourable
phases and degrees °f_ freedom °f' the - condition of physical adsorption is

system . .
{i) high pressure

(i) negative AH

NH,Cl(s) =NHj () +HClE), Pnu, * Pact

are ' '
0 2,22 fii) high critical - temperature  of
adsorbate : o
i 2, 1, 1 i i '
fii) ) fiv} high temperature
i) 2, 1,0 o
) 111 fe) ..A ﬁr.st-order reactiozl has a specific
reaction rate of 107 8L How much
: time will it take for 20 g of the reactant
(¢ If two liquids A and B form minimum i to reduce to 5 g?. '
Hio o tr t . specific - 2 Al ;
boiling azeotrope & Some_ speciil fij 238-6 seconds

composition, then
i) A-B interactions are stronger than . {#) 1386 seconds

those between A-A or B-B o {ii} 346'5 seconds
(i) vapour ~ pressure of solution (i) 6930 sgconds
increases because more number of '
molecules of liquids A and B can

~ escape from the solution | 2 Answer . any. five __q.uestions__'_ from the

| L | following : o a2xs=10
{iii) vapour pressure of solution
" decreases because less number of
molecules of only one of the liquids
escape from the solution

(@) The possibility of 4-phase 'equilibria. in
: the sulphur system is ruled out.

- Explain,

(v) Describe the half-lfe method for
. determining the order of a reaction. |

fivy A-B interactions are Wea};é_r than
those between A-A or B-B

P23/44 { Continued ) | po3i44 . (fu Over }
. _ | . m Over




{c) “Azeotropes are mixtures.” Comment on . (b} (i}
the statement with proper explanation. ' ;
(i}
{d} For the reactmn A(g)+38(g}—>20(g),
the rate of the reactlon_. {-—c;[:‘l]}
3x10°3 molL! min~!. What is the
value of ~diB] in ‘mol L' 'min~'? .
dt c) @
fe). Explain any two factors upon which
adsorption depends. - -
. L .(ii)
() What is shape-selective catalysis? Give
one example of it.
: o 4. Answer
3. Answer any fwo questions from the , following :
following : ' ' 6x2=12 o
, . ' @) @
fa)} i) Explain the effect of pressure on
the - transition -temperature - of
rhombic sulphur and on the
meltmg point of monoclinic sulphur
with  the help of Clapeyron
"equation. S 2+2=4 L
(i) What is the maxnnum num.ber of .
- phases that can coexist for a two- (i)
component system‘? Give reason. 2 -
P23/44 { Connnued ) ' P23/44. :

(4)

(5)

Draw .and explain the phase _
. diagram of water system.. - 4

Explain why the fusion curve of ice
has a negative slope whereas the
sublimation curve has a positive

 slope in the phase diagram of
. water. - . . 2

State Nernst distribution 'laﬁr. How

is -the law helpful in ascertaining
the molecular complexity of the
dissolved solute? S 1+2=3

Prove that multi- step extractlon is
more economical than the single-
step cx_tractlon. _ . . 3

any two qj.lestions. from the
: ' 6x2=12

Show that for a first-order reaction,

the time required for 999%

- completion . .of - the | reaction - is

.10 times -that requlred for 50%

completion.. =~ . - 2

What - are - pseudounimolecular
reaction? Give ‘one example of this

.. type of reaction. .. : -2
‘Explain the effect of temperature on

the rate of a chemical reaction. - 2

{ Turn Or_;er_ ]
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(b) The following mechaniém-_ has been
suggested for the decomposition of O : -
Oy =—= 0,+0
. ky

Assuming k_;[0,]2k,[03]), show that
the rate of the overall reaction is
~d[03] _ k[Os1*

What could be concluded from the

appearance of iE)L in the rate equation?

al. . 5+1=6

{¢) (i For the reaction between gaéeous
chlorine and nitric oxide

"~ 2NO+Cl, = 2NOCI

it is found that doubling the
¢oncentration of both reactants
increases the rate 8 times but
doubling the chlorine concentration
alone doubles the rate. What is the
order of the reaction with respect to

- nitric oxide and chlorine? Write the

- rate law of the reaction.’ 3+1=4

(i) Show that for a second-order

- .reaction, half-life period is inversely
_proportional - to the initial
concentration of the reactant. 2

( Continued J

(7)
5. Answer any hLoo questions from the
following : - S 4Y2x2=9
{aj What are enzyme-cé.taiyzed reactions?
. .Discuss the effects of concentration,
temperature and pH on the rate of
enzyme-catalyzed reaction. 1+3%=4%
(b} () Discuss any one mechanism of
heterogeneous catalysis. 2%

fi) What is autocatalysis? Give one
example. 2

fct () Disc‘:_ls's the use of nanoparticles as
catalyst giving three examples. 3

(i) What are catalytic poisons? Give
one example. 1+¥%=1%

6. Answer any one question from the following: 5
fa} What are adsorption isotherms? Derive

Langmuir adsorption isotherm and
show that Freundlich isotherm is a .
special case of this isotherm. 1+3+1=5
() () Mention any four differences
between physical adsorption and
chemical adsorption. 2
P23/44



{ 8)

{ii) Give reason why a finely divided .
substance is more effective as' an
adsorbent. ' - 2

- (it} Write two important applications of
‘adsorption in'industry. 1

* &

P23-2500/44 3 SEM TDC CHMH (CBCS) C 7



Total No. of Printed Pages—3 -
3 SEM TDC ZOOI—I (CBCS) C5H

2022
{ Nov/Dec )

" 'ZOOLOGY
{ 'Core ")
Paper C-5 -
-'(-';Diversi_ty-of _Ch'o‘rdat'a |

' FullMarks:53 < °
PassMark3'21 AR

Ttme 3 hours

The ﬁgures inthe margm md:cate ﬁzll marks
for the questr.ons

1. Fill in 'the”bianks S

{a} Amph.loxus belongs to the subphylum

(b) O_steichthyes are_'oommorily- 'kizowﬁ"as B

forwarded the Contmental Dn&
theory : o

- P23f131 . (Tum Over)



3'

R

{d) Sphenodon is endemic to

{e) Vertebrates with four limbs are known

Write short notes on. the. following 4x3=12

fa) Dipleurula coh_qept- or Echinpdérm
theory of chordate

{b) General characters of Agnatha

fc) General characters of ..¢h_orgiqte

Describe the general -_c_haracté:ristics of
Hemichordata. .~ .. - 6
Give an  account  on
metamorphosis in urochordate.

retrogressive

Define Contine_ntél ant 'the.ory. Describe the
_theories pertaining to the distribution of

animals. - 4+6=10

Describe the pﬁnéiple of éerodynémicé of
flight in birds. - S 10

- What is parental care? Describe varidus

P23/131

processes of parental care in Amphibia.-
' 2+8=10

{ Continted )

(3)

Write the general characteristics  of

6.
Chondrichthyes and Osteichthyes. 5+5=10
or
Explain about the structure and functional
mechanism of poison apparatus in snakes.
' ' ' 5+5=10
* % %
3 SEM TDC ZOOH {CBCSj C 5
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ZOOLOGY
( Core )
Paper : C-6

{ Animal Physiology : Controlling and
Coordinating Systems )

Full Marks : 53
Pass Marks : 21

"Time: 3 hours

The figures in the margin mdlcate Jull marks
- forthe questzons

1. Fill in the blanks : . 1x5=5
{a) The cell body of a neuron is called

(b}. Ovulation is induced by a hormone
' called

) In a muscle fibre, Ca2% is stored
o \

{d} is a hyperglycemic hormone. .
" (e) Bone is. a type of ‘tissue,

P23/132 - { Turn Over)



(2)

2. Distinguish between any two of the
' following : Ax2=6

fa} Skeletal muscle and Cardiac muscle
() Blood and Lymph
fc) Adenohypophysis and Neurohypophysis

3. Write short notes. on any #fwo of the
following : : Ix=H

(@) Role of parathormone
{b} Caftilage _
(¢} Functions of epithelial tissue

4, Write illustrative notes on any twe of the
following - ' 414x2=9

fa} Spermatogenesis
{b} Anatomical structure of adrenal gland

{¢ Hormones of pancreas

§5. What is synapse? Give an account on the
synaptic transmission with suitable diagram.
1+8=9

Or

Describe the structure of cochlea. Give an
account on the physiology of hearing in
human with suitable diagram. 3+6=9

P23/132 | { Continued }

(3)

6. What is sarcomere? Describe the mechanism
involved in muscle contraction with diagram.

2+7=9
_ Or
What is puberty? Describe the histology of
ovary with suitable diagram. 2+7=9

7. Name the hormones of thyroid gland and
mention their functions. 3+6=9

Or

Why is hypothalamus called neurcendocrine
gland? Discuss the principal nuclei involved
in mneurcendocrine control of anterior
pituitary. _ 2+7=4

Ak

P23
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- ZOOLOGY .
(Core)

Paper : C-7
 (Fundamentals of Biochemistry )

Full Marks : 53
" Pass Marks: 21

Time : 3 hours

The figures in the margin indicate full marks
for the questions -~~~ .

L. Fill in the blanks :  1x5=5

fa) Workmg combination of apoenzyme and
- c-enzyme is cailed _

() The chemical linkage between glycerol
and fatty amd is called

: {é] 'The general formula of monosacchande

‘P23f183° | { Turn Qver )



(2) .

{d} The immunoglobulin which can cross
placenta is

(e} Nucleic acids are polymers of

Distinguish betweer. (any &g : 4x2=8
() Purines and Pyfimiidines

(b) Essential and Non-essential amino
acids

fc) Monosacchandes and Disaccharides

Write short notes on any two of the

following : S _ 4x2=8

(a) Types of RNA
{b} Glycocon_]ugates _
{c} Hyperchromatlczty of DNA

Write _an EXplanatory note ()n levels - of
organization in protein mth suitable
dla.gram ' 10

What is meant by denaturatzon ‘of DNA?
Descnbe Watson and Cnck model of DNA
with suitable dlagram o _ 9+8=10

P23/133 | ' ( Continued )

6.

P23—3400/133

(3)

acids? Add_ a note o ilnportanice of
phospholipids, 2%+2%+5=10
Define immunoglobiilin, Describe the typical

structtire of unmunoglobulm with diagram.
2+5+3=10

What are cofactors? Write accounts on |
allosteric enzyme and isoenzymes. 2+5+5=12
' or -

What is Lineweaver-Burk plot? Discuss
about the different methods of enzyme

inhibition.
3+9=12

* ok ke
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MATHEMATICS ’
( Core )
Paper C-5
( Theory of Real Functnons )

Full Marks : 80-3- :
Pass Marks : 32

- Time: 3 hours

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

1. (a) State the dlvergence criteria' of a limit
- of a function o T 1+1=2

- (b} Define cluster point of a set with an
T _.example N 1+1 2

() Use &9 definition” to establish that. -
lim x? = ¢?

x—oe, 2

'P23/53. . o { Turn'Over )



(d

(e}

(g}

(h

P23/53

{(2)

Let f:A—R where ACR and ceR, a
cluster point of A. Show that if f has
a limit, when x — ¢, then fis bounded. 3

Let f: A—=R where AQ]R and ce R, a
cluster point of A. Ifasf(x)sb YxeA
and x # ¢, and lim f(x) exists, then show
that T

a<lim f()<b 3

XD i

State and prove squeeze theorem. 1+3=4
Show by using definition that
lim SENNIPR 3
x>0 x2 .

Let f:A—R where ACR and ceA

Then establish any one of the following : 3

(i} H f is continuous.at c€ A; then
given any e-neighbourhood V (f{(d)

of fld, 3 a &neighbourhood Vj(¢)
. of ¢ such that if x€ An Vi{(q), then

fx) € V(F(a)

{ Continued }

{3}

fiil Let given any g-neighbourhood
Ve (flc)) of flg, 3 a d-neighbourhood
Vs(d) of ¢ such that if xe An Vo),
then f(x) e V(f(d). Then fis contin- -
uous at ce A. '

(1) Let f: A ~» R where Ag]Rand define | f]

(i

P23/63

.show that

by (If){x)=1f(¥], ¥V xe A. Show that if
f is continuous at ce A then | f lis also
continuous at ce A o 4

Or

Let f: A >R where AcR and fig=o,
¥ x€ A. Defined Jf by (Jf)x)=fl0,
¥ x € A. Show that if fis continuous at
cE A, _'_thcn JF is continuous at e,

State and prove location roots theorem.
1+3=4

Let I be a closed and bourided interval,
and f:I—5 R is continuous on I Then

f:I-R s uniformly
continuous. _ . o 4

{ Turn Over)



2. (o)

{4)

Define relative . maximum of 'a real-

. walued function at a point.. i

b)

)

@

fe)

P23/53

State the first derivative test for the

relative maximum at a point of a real-

-valued function. 1

‘Show that if f:7->R is differentiable

and f(3} =0,V xe I, then fis increasing

on L : 2
Using first derivative test, show that
f(x.=x2- has a minima at x=0. o
State and prove the interior extremum

theorem. ' : 3

Or

Let f:I—R be differentiable at ¢ If

f’{d <0, then show that
> flo, Vxelc-3, 9

State  and

prove  Caratheodory’s
theorem. o _ 4

- | { Continued )

(o)

(W

@

3. .(a}

P23/53

(5)

Use mean value theorem to show that
if f{x=sinx which is -differentiable,
v xe R, then

|sinx~sinyl<|x-yl Vx, yekR 4

Or

Use mean value theorem to show'that

~x<sinx<x ¥V xz0

State and prove the mea.n value
theorem. - \ 4
State and prove Darboux’s theorem. 4
or |
Use mean value theorem tolshow that
e*21+x VxeR' |

and hence show that e™ >r°®.

Define a convex function on an interval
and give its geometrical interpretation.
: 1+1=2

(Turn Over)



(b}

(c}

(d

()

©

(6}

'Show that the function flx)= x> has no

relative -extremum at x = =0. 2
Show that
L
fixy=x+—3 x>0
x
is a convex function. T 3
Determine relative —extrema of the

function

fg=xt+2x® -k _'

where k is a constant. _ 3

State and prove Cauchy’s mean value
theorem. N 5

State a.nd prove Taylor’s theorem with
Lagranges form of remamder 5

Define Taylor’s and Maclaurin’s series.

Obtain Maclaurin’s ~ series for the

_"fu_ncti_dn__sinx. ) - 2+3=5

P23/53

{ Continued )

{7)

Show that

P23—2500/53

COSX = (_ [ n
X= E vxelR
n=0 |2n

* % ¥k
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20 2 2
( Nov/ Dec )
MATHEMATICS
{ Core )
Paper : C-6
( Group Theory—I )

Ful! Marks : 80
Pass Marks : 32

Time : 3 hoﬁrs_

The figures in the margin indicate full marks

1. (a}

(b)
{c)

{d)

te)
N

P23/54

Jor the questions.

Write each symmetry in Dy’ (the set of
symmetries of an equilateral triangie).

‘What is the inverse of n-1in U(n), n> 27

The set {5, 15, 25, 35} is a group under
muitiplication modulo 40. What is the

: 1dent1ty element of this group? :

Let aand b belong to & group G. Fmd an
x in G such- that xabx™! = ba.

Shnw that identity element in a group is

_.unique.

Find the .c'ardel" of each element 61:' the
group (0, 1,2, 3, 4, +5)

3 .

{ Turn. Over )



{g}

2. fq
(b}

()

{d)

fe)

&

{ci

)

P23/64

(2)

Show that the four permtations I (ab),

. {ed), (ab)(cd) on four symbols a, b, ¢, d

form a finite Abelian group with respect

to the permutation mul!_:iplication. 5

In Zm; write all the elements of <2 >, 1

With the help of an exaniple, show that

union of two subgroups of a group G is

not necessarily a subgroup of G. 2

Define centre of an element of a group

and centre of a group. 2

Let G be a group and ae G. Then prove

that the set H={a"|ne2) is a

subgroup of G. 2

Prove that-the centre of a group G is

normal subgroup of G. 4

Let H and X be two subgroups of a

group G Then prove that HK is a .

subgroup of G if and only if HK =KH. 4

If |a] =30, find <a®® » 1

List the elements of the subgroup <20 >

in Zsq. 3 1

Find -all generators of Zg. 2

Express the permutation

f1 23 4 5 6)
f
16534 2

as a product of disjoint cycles. - 2

{ Continued }

P23/54

(3)

{e) Find O(f} where:

f12345
245 31

() Let abe an element of order nin a group

and let k be a positive integer. Then
prove that
n

<ad® > = <a.g°d{"’k]>and§ P [ L
. _ . gedin, k)

. Or

Prove that any two right cosets are
either identical or disjoint.

{g) - Prove that a group of prime order is

" cyclic. .
fh} State and prove Lagrange’s theorem.

fa} Define external direct prb&uet.
(b} Compute U8 )@Uuo)‘_ Also find the
product iS, 7)[7 a). '

o Prove that quunent group 01' a cyclic

group is cyclic.

(dy i His a _normal subgmup of a finite
group G, then prove that for cach ae G,
O(Hd} |Ca). e

fe} Let Gbe a finite Abelian group such that
its order O{G) is divisible by a prime p.

Then prove that G has at least one

- element of order p.

[#5]

5

- Furn Over )



(4)

Or

Let Hbe a subgroup of a group G such
that x? € G, Vxe G. Then prove that H
is normal subgroup of G. Also prove that

G is Abelian.
H

S. (o) Let (2,4 and (E, + be the group of
integers and even integers respectively.
Show that f:Z—+E defined by
fl=2x, Yxe Z is a homomorphism. 2

(’b} Prove that a h’_omomorphid image

" f:G—-> G is one-one if and only if
ker f = {e}, where e is the identity of G. 3

{¢} Prove that every group G is isombrphic
teo & permutation group. 3

{dj Prove that .every hoﬁlomorph.ib image of

a group G is isomorphic to some
quotient group of G. . 3

- Let H be a normal sﬁbgroup of Gand K
be a subgroup of G. Then prove that

HK K
H  HnK
e de K

P23—2500/54 3 SEM TDC MTMH {CBCS) C 6
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2022
( Nov/ Dec )
MATHEMATICS S
(Core)
Paper.: C-7
.- | PDE and Systems of ODE )
. Full Marks: 60.
Pass Marks : 24
Time : 3 hours - _
The figures in the margin.indicate full marks
for the questzons

1. (@) F‘md the - degree of the equatuan -
2 - '
xﬂ——+y(a?) +Kz=0 1

(b) _Deﬁne l.mear i partla.l _-d_iﬁerential
' équation. | o o 1

(c) Wrtite ‘the general forin’ of Lagrange s

equation., . “a e
{d) Form : the PDE: by elunmatmg the
o arb1trary funetmns I and ¢ from 5
' ' z—w‘ (x}+x¢(yl
- ~ Or
"'Solve o

(x —yz}p+(y —zx)q = 2° —-_xy

Po3/ss” (w0



3.

P23/B5 - .

(e}

(a)
(b)

(o

(@)
(®)

t2)

Find the integral surface of the equation
(x-yy?p+ly-xx2g=(x? +y?)z which

2 .

passes through the curve xz = a, y=0. 5
‘Solve ;
Vp+yg=1
Write the Jacobi’s sﬁbsidi'ary equations. 2
Find the complete integral of any one of
the following : 4
6 *+q’ly=az
(ii) pxy+pq+qy=yz
(i) p=(z+qy)°
Find the complete integral of
P3x3[P1 +P2)+ X -_|-x2 =0 6
- Or
_ Solve _the bounda.ry value problem
i)-t'f—.?a——ut with u(x, 0) =6e™3* by the
ox oy -
method of separation of variables..
Write the Laplace equation. 1
Cla.ssﬂ'y the followmg equatlons :
-Xx -2 Z 4 1
@« )_ax2 2o ( y,_,_
C2xZ6x2y %% _6z-0 2
o dx T oy .
(i) U + Uy +Ugg + Uy Uy =0
{ Continued )

(e} -

4. (a}

(b)
(c)

Fmd the solutlon of —=

5. (a)

P23/55 .

(3)

Reduce the equation
yx+yr-s}-xp-yq-2z=0
to canonical form.
Or
Derive the one-dimensional wave
equation. '

Fill in the blank :

The PDE in case of vibrating’ string
p‘roblem is formulated from the law
of

Write one- dnnensmnal heat equatlon

Solve
2u 28u du

using the method of . separation - of

‘variables.

Or
82y 2 8
at2 o ax2

that y = p,ycos pt where po is constant
when x ={and y =0 when x=0."

such '

Give an example of a linear system of
ordinary differential equation with
variable coefficient. '

© {Turn Over)



14)

(b) Transform the . linear - differential
3 2
equatlon d"x +2ﬂ —ix~ -2x=e%
ae gt a0
system  of first' order ' differential
equation. . _ 2

into

(@ Prove ‘that* x=2e’,y=-3¢*is the
solution of %--— 5x+2y, jy—3x+4y .2

(d). Describe . the method of successive
approxunauon I T 4

Or

F‘md ﬁrst two apprommauons of the_
function that approximate the exact

solution of the_ equa.tlon % =x+y y0) =1.

fe} - Find. the general solutlon of the system

—x+2,—-—3x+2 -6
i y it y N :

Or

' Usmg operator method ﬁnd the general
.. solution of . .

i’C~-+—-*l-’r--'-2'x'--:4_1,}:e“",—+——y=e
dt dt . - dt dt

P23—2500/55 3 SEM TDC MTMH {CBCS) C 7
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BOTANY
( Core )

Paper : C-b
( Anatomy of Angioéperms )
Full Marks : 53
Pass Marks : 21

Time : 3 hours
The figures in the margin indicate full marks
for the quéstions ' '
1. Fill in the blanks of the following : 1x3=3

{a) Companion cells are always -associate.d'
with the . :

{b) Velamen tissue is found in the roots of

{c}) Elongated tube-like dead cells with
tapering end are k_n_c_:wn. as '

P23/116 - ( Turn Over )



(2)

2. Choose the correct answer from the
following : o 1%2=2
fa} Histogen theory was proposed
by Hanstein '/ Schmidt / Robert
Hooke / Esau. '

fp} In a dicot -stem, cork cambium
originates from epidermis / pericycle /
cortex / vascular bundles.

3. Explain any four of the following : 3x4=12
{a) Importance of plant anatomy in

systematics _
(b} Pits and plasmodesmata
{¢} Hydathodes
{d) Tunica-Corpus theory
{e) .Bncallateral vascular bundles
{7 Epicuticular waxes

4, Differentiate between any‘ thrée of the
following : =+ - SR 4x3=12
{a) Shoot apex and Root apex

(b)) Fibrous and Sclereids”
{c) Open vascular bundle and Ciosed
© - vascular bundle : :
{d) Heartwood and Sadebd R
P23f116 { Continued }

5.

(3)

What is stomatal apparatus? Explain the
structure and functions of cells of stomatal
apparatus. Give labelled diagrams.  2+8+2=12

Or

With  suitable diagranis, discuss the "
anatomical structure of dicot stem. - 4+8=12

With  suitable sketches, discuss the
anatomica! adaptations of hydrophytes. 4+8=12

Or

Write explanatory notes on any two of the
foliowing : 6x2=12

{o)  Adcrustation and. Incrustation
(b} Lenticels
fc}  Glandular and Non-glandular trichomes

* A K
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2022
{ Nov/Dec )

BOTANY
{ Core )
Paper 1. C-6
{ Economic Botany )
Full Marks : 53
Pass Marks : 21

Time : 3 hours
The figures in the margin indicate full marks
for the questions
1. Fill in the blanks of the following : 1x5=5
(@) The fibre obtained from the husk of
coconut is called
fb} - The scientific name of soya bean- is

{c) Teak belongs to the family _ N

{d) ‘The source of quinine iéﬁ.

{e) The full form of ICAR is .
p23/117 - L { Turn Over )



(2)

2. Write short notes on any four of the

following : - . _ 3x4=12

fa) Heartwood

(b} Domestication of crops
fc} Textile fibres

(d) Beverages

fe} Indian IKS

3. Write the scientific names along with their
family of the followmg plants and give short
account on their economic importance of

useful parts (any three) : 4x3=12
fa) Pepper ' ' '
- (b Jute
" {¢J Mustard
fd) Teak
{e) Chickpea

‘4. Write an account on cultivation along with
processing and economic utilization of tea.

S5+5+2=12

S.  Write the scientific names of the following
~ and give short account on their economic

importance : 4x3=12

{a) Sugarcarie
(b) Aloe Vera.
{ct Pine

P23/117 - | ( Continued )

(3)

Or
Write explanatory notes on the following :
6x2=12
{a) Vavilov’s centres of origin

(b) Legumes are important to man and
ecogystems

* Aok
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2022
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BOTANY
( Core )
Paper : C—7 |
{ Genetics )

" Full Marks : 53
Pass Marks : 21

Time : 3 'hol..lrs_'
The figures in the margin indicate full marks
Jor the guestions

- {a) Choose the correct a.nswer of the
fo].lowmg o . 1%3=3

{i) The F2 ratio in duphcate epmtasm
is 15:1/3:1/9:7/9:3:4. o

(i) Heterochromatin is the darkly

~ stained part of cytoplasm/grana/
nucleus/chromatin.

(iii} The phenotypic dthybnd, rat:io is
o 1:1:1:1/9i3:3:1/9:7/9:3:4,.

P23/258 . {(Tum Over)



(2)

" {b} Fill in the blanks : 1x2=2

fi) Point mutation involves changes in
base pair.
(ii} _ is the key to speciation of
populations.

2. Write short notes on any three of the
following : S 4x3=12
fa) Pleiotropy
{b) Deletion
{c) ‘Turner Syndrome
{d) - Genetic Drift

3. What is sex—hnked inheritance? Why is it
also known -as criss-cross pattern of
inheritance? Describe it with suitable
-example. = - . - 2+2+8=12

' Wnte shb'i'”t nbtes onthe followi.ﬁg © 6+6=12
(a) Polygemc Inhentance
(b) Roie of naturai selectlon in speclatmn
P23/258 { Continued }

. Write the difference between the following :

P23—2400/258

(3)

3x4=12

{a) Euploidy and Aneuploidy

(b} Incomplete dominance and -
Codominance

{c Pericentric Inversion and Paracentric

Inversion
(d} Mendelian Inheritance and
Extrachromosomal Inheritance

Or

What is crossing over? Describe the different -
types of crossing over. Write the significance:
of crossing over. _ L 248+42=12

. What do you mean by mutation? Write the

characteristic features of mutstion. How does
the base analogue cause mutations? How are .
base analog mutations repaired? 2+2+4+4=12

Or 5
What do you mean by Hardy-Weinberg law?
What are the = assumptions of

Hardy-Weinberg equilibrium? Write the
application of Hardy-Weinberg law.  2+4+6=12

* & &
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