
Group -A
(Answer any 5 questions. Each question carries 5 marks / ({ FFF cF 2m<

bsr R"{cs qKt asrF zEt a {T68il)

1. A proton, when accelerated through a potential difference of Z volts, has a de Broglie

wavelength associated with it. If anq.particle is to have the same wavelength, what will be

the potential difference through which it should be accelerated?

goffi catFq, v ctlrs Fi'g< Wcvrn E-RSIG q'"tlr{ E(.'T, sl{ qrcsr gsF de Broglie

s<.qtn6 F sllr-ot ,qsl u<qta(f T@ alpha - s'rl {fr csl-c.lt gsf Rs< 3t-c\rrn

E.RS 
'TGIu 

EcnilT EIGF, \5G[ gl R-\r-{ efc\9ri .!K Tr;[ R"F{ s< |

2. An object is placed 60 cm away from a convex mirror. The size of the image is 1/, rd of the

size of the object. Determine the radius of curvature of the mirror.

4s-F B-gq wTFrrst I1r\-c{ qEFIr (stGF 60 cm {it-cs' goffi Tg <r<I qnq, | (g{
qfrfrrt-{ uTOC , T€K qrg'Gr r/3 scl qcFT 

, Bg.q qlv+K RJFu <nqr{Rtr o-< t

3. Two horizontal discs rotate freely about a vertical axis passing through their centres. The

moments of inertia of the discs relative to this axis are equal to \ and 12 and the angular

velocities are or1 and o2 respectively. When the upper disc fell on the lower one, both discs

began rotating as a single disc, after some time. Find the work performed by the frictional

forces in this process.

EF q-{gfr-s ET+G unnr rs-s' frm emrRu Usq qs ftrFGr T{rqr eE ws
qrcars. ET$G etr< q .g\9l aFFF'11 ,!<i 12 g EIrq-{ cdfarc \r{c{fl {{t3F-c:tr <,rr 0

o2 | {{;[ g'tcfiI ET-<F-G ffi Rr5 Rrg {ntr, +|T-T"orRo q*1-{ wq FFg q{T nGI

.qscqnfl u6 votr Rqrr< TflE sncs I Tft.I{ qKr T-5fl(f( +rRrrq F"fs s-d r

4. In a p-n junction, a potential barrier of 250 meV exists across the junction. A hole with a

kinetic energy of 300 meV approaches the junction. Find the kinetic energy of the hole when

it crosses the junction, if the hole approached the junction (a) from the p-side and (b) from the

n-side.

.q+-F utqR-g{ p-n rir{Tr|{[-aT 250 mev R\9< qrfr{ \nlTq | 300 mev 1ffi< "{sffi
6{t"r p-n qsgqrrr{c-*t frro qem< ET I Tictrrr|{4 qGEq s.<lst T:f{ cqqffi(

flffi Rft +ro, {fr cqr{ffi - (a) p ,!< Fs cEGp €<i (b) n €K fr-q 6q-6-q'Eeqq

ETI
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5. The ratio of intensities of two light waves (producing interference patterns) is 9:1. Hence find

the ratio of intensities of bright and dark fringes, produced by the same light waves.

nffi qrcoro wq r<rl <rFsFI-{ ?s-ft s-rd, srch;l qt?ItFTr.I w{ts 9:1 | ur<FT ,4

qr(dil?F Etstr lE qe{r E-q-a g wilor-{ "rF{ fl|{caI{ w{'frs fr {r<?

6. A pair of electric charges of equal magnitude q with

opposite signs are separated by a distance l, as shown

in the figure beside. Find the approximate magnitude

and direction of the electric field set up by the two

charges at a point P (0,r) on the y-axis, which is located

at a distance r )) I from the axis.

Gra cllq ch<Iffi qrvcq, 4 T:frr;[ g Rq-as Gr€-{ €s' cqtgt qI{F[ / T-{q
wrqr 4 qrqn sfraq{rwr$-{€"rm p (0,r) RTsoBs ctrg<qr{TlRorn
g qGT?r fr"f{ sr-<t, c{EIFI r>> I I

7. A long, straight, hollow cylindrical wire with an inner radius R and an outer radius 2R carries

a trniform current density. Draw a graph to represent the qualitative behaviour of the

magnitude of the magnetic freld as a function of the distance from the centre of the wire.

n fura< {nqr{ g 2R <rEK{ {flfl(({ goF q{t, crrg]T, +i"ft, Tqrs-T{ En<, Trl-q

uBs qrq(s[o-r< tsrftt c-srr csfcoT-<lTK "rfun-<ffrstEqo cwrc3lltrqsl

"rffimq.Iascq<tGE-ffior r

A planet of mass M moves along an elliptic path around the Sun of mass Mg so that its

maximum and minimum distances from the Sun are equal to rt and 12 respectively. Find the

angular momentum of the planet relative to the centre of the Sun.

M \rGGtr,gs.F eR Mo \rGGITrftEEInIrq.qsF€"r{-gr€K RRt SI;NTIGIT{Cq cq

Z{ cqro qr{rw g l-ffi{ E'<E ET {<trFrII r, €(i rz | ffi c+rr< qrcTr$

aEffi( rdfto v ac<ar R€ or-<r r

f{'o} ($"-}

tltl

TH
IS

 IS
 J

UST
 A

 S
AM

PL
E 

Q
UES

TI
O

N P
APE

R F
O

R J
BNST

S 
SE

NIO
R T

ALE
NT 

SE
ARCH. J

BNST
S 

KO
LK

ATA
 D

O
ES

 N
O

T 
PE

RM
IT

 A
NY 

UNAUTH
O

RIS
ED

 C
O

PY
IN

G
, P

RIN
TI

NG
, P

UBLI
SH

IN
G

 O
R S

EL
LI

NG
 O

F 
TH

IS
 D

O
CUM

EN
T



Group -B
(Answer any 5 questions. Each question carries 5 marks / c{ 6sF aF zteF

Usr fttce qmt aNr$F zEt a drrGmt)

9. The graphite is converted into diamond aL250C. The densities of graphite and diamond are

2.5g/cc and 3.57glcc respectively, which does not depend on pressure. The change in Gibbs

free energy with pressure is -2900Jlmol. What will be the equilibrium pressure for this

conversion?

2s0c sr+Fr=Ir-ftr qTsFB t*tlrr- tr"rgRs qgl ateIEF .q<r ftfK qrE {EIE rr 2.2s

gm/cc .4?Ii 3.5r gmtcc{I EIT9FI €T{ fidnq-q {Ttrl ET'{ Tq fi-<q {@-qC< Tffi
-29 0 0 I I molqcdT.,4E KRI-g'.fi gT{t \e liMITt EIR FF Er<tr?

tsl

10. (a) Why petrol is a liquid at room temperature but butane is a gas?

(b) The reaction of the ester ethyl methanoate and sodium hydroxide in water is performed with
NaOH in great excess ([NaOH]o : 0.23 mol dm-3;. The reaction has a half-life that is
independent of the initial concentration of ester present. 73.2% of the ester remains

unchanged after 74 min and 12 s. Find out the second-order rate constant of rcaction, k2?

(a) qr{FIGr srflril-€.K c+rGrq sf,4 frg RU(E{ flrEr cs^T?

(b) sTfiE E-{r.T €SFr tsnldFqTmrRD,q<r cqrreTN qENrsrtcs-{RGRlrqfA-s
erRrrq NaoH <r<-q< s-<r ErI ([NaoH]6 : 0.23 mot dm 3) | RffiK q(ftc+orq
qSK-T{ qffiq aIEnK EnK F-6Tq-{ qF I RGr \ep{ r 4 frFE 1 2 (qGF-s "t-{
I 3.2% gtrr q'rffi sfl?Frq RFa K ft-61 err< q?I-.g{iF' ( rc, ) R"F{ s-{ r

[2+31

11. Name one technique which could determine the exact mass of the atomic nucleus. What is

mass defect of an atomic nucleus? How it is related to the stability of a nucleus?

4T{ ,go.F eTC< {nl c"I?t qr +irail"rRo RBtrilq-{ qFO v< fr{<q S-<r'c=
errGr | fl?r-u.rRo frUtrTrr{ ':l{-68 ftr sF fiGFTKT{ qrRcT{ flrE ft src<
q-a1ftuz

lr+2+21

12. Accidentally, one of your mementos made with oyster shell is fallen into a beaker full of
vinegar. You observed that a colourless gas (A) is liberating. At 200-210 0C and under

the100-200 atmosphere pressure said gas (A), reacts with another gas (B) having pungent

smell forming a fertilizer (C). Identifi A, B and C and write the chemical equations.

qtr{rFTT, RTo frrr ffi go.ffi TGG-€ Grqm< \r{r ftorm ercv ctt"Tt 6h<T

c:tat, g.oF <"fr{ flIrrT (A) R:fu qrwr 200-T0oc ut+trIIEIrI 100-200 <tT{eAE
urcor Effifqs flrfrr (A), 6-gaqF qrc-doF flrrr:itr(B) qrr?I FiGFr sr{ €s'F qK
(c) Gqn-{ s'GI I A, B €<i c .Filg s< g<i orcq< flfl{Rs'xfro<"I cd{ |

ll+2+21

10
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At the time of starting a car, the (Pb-Acid)-battery delivers roughly 50 amperes of current.

Dnrrng the 5 seconds that it might take to start the car, in total how many grams of Pb and

PbOz shall be consumed in the battery?

If the car runs solely on the battery, how many grams of Pb and PbOz would be consumed

per mile if the battery of 50 amps, propell it at 5mph?

€o.E tS< tGq ET{o-{K q:cr (pb -acid)-4rBrEi cnffi s0 qfiR'{RI o,rLTS

*t-.Krq?F'GIl

(a) flrefr Er{s<tu qfr s crycos qrx 4rcfl \r-r< clE xr-cr mrB reo .qnl pb .q<i

Pbo2 <flEIEiF {6IE E-tI?

(b) qfr tm .Gfr c+-<aT <IrfiRrsE EIaTIFII q-{, sG[ s0 qtrfuK sK-<-S rfifideor-A
<nB-ft qKr 5mph GKfl cvco qrq rlt4 qG cqB * fl-:t p6 g<i pbo2 {{E'qGf?

13+21

14. Calculate the ratio of separation between successive (100), (l 10) and (1 I 1) lattice planes in
a cubic cell.

.asffi q+srsm gss colcrl (100), (lt0) €<i (1ll) stat-it lr$ Fic@q w{Ts
R"f* o-<r Isl

(a)

(b)

15. You are given following three nickel complexes:

N(CN)olt, [NiCL]2-, N(CO)ol

Can you compare their relative magnetic behavior?

ffiRs srFd dlefr< qnorf-s Eq-s qof{ grqt s< I

fNi (cN4l'z-, [Niclo]'-, tNr(co)ol

16. (a) Dwing electrolysis of aqueous solution of CdCl2, assume you use either

mercury as cathode. Do you expect any difference in the cathode reactions

t5l

platinum or

in these two

cases? Justiff your answer.

(b) What is the magnetic nature of Fe2(CO)e? Justify your answer.

(a) gTfu cdcl2 E-<IrGI?t oES R-cilElof {GI {Ig S-tT[slrg trflT< 9R Pt qq<I Hg ?il<-q?tr

s<rqt.-qe qE mre olTrEfs RF*K Tc{t FF csTtr{I "n?f<tt 
qGiqFs q'Kr

cslIII?rugcKqnrsTGqrs I

(b) Fez(co)q cfrtF< p-ro{ff{ erf,tr Fb<"r qr< gG. 5R <II{IT s-< |

Kl+2) + (1+1)l
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Group -C
(Answer any 5 questions. Each question carries 5 marks / ct 6sF cF zte*l

bET R{tcs q6fl ?IFFFF zFt a +rmsr)

17 . Let S be a square ofunit area. Consider any quadrilateral whose vertices lie on each side of^S.

If a,b,c and d denote the length of the sides of the quadrilateral, prove that

21a2+b2+c2+d2<4.

[{FI s-GtT, s €s'F.qs.<tF€ss' 6$JFFaT RtrrE <tF[sE I €v[.4sfr Egfu Tre

Tr{qdFi-Tefr s <:frmrqil qtr<r< soKq<Rrc-t qfrugffi<<rqsfr<ffi
a,b,c9 a qKITfuqT,g'f{aTfl:lIcISGlI6rtr, 2 < a2 +b2+c2 +d2 <41

tsl

18. Determine the lengths of the diagonals of a parallelogram whose adjacent sides are d. : 2fi. *

i and,B - fr - 2i where fr and frare unit vectors enclosing an angle of 600.

tc{ qrurgFiro{ qRRs nqE-T d. = zfr+ i s i = fr- zfi cv+? nF qKr Ttrs q{

cqF<o.fqm<ffiF"ftor<r, c{<tF[ fr s i €T{Effi €s-s @{qTrq<wr<q
GFI6TEAT 600 I]

13+21

If z = x * iy with x,y € Qand lzl = l,thenprove that lzzn - 1l e Q forall n € N.

ffi, =x*i! E-T, C{{IF[ x,y eQ g lzl =1,81-{[c[ fl:ilqSffl C{T.FFI neN

t5l

If the probability of choosing an integer k out of 2m integers is inversely proportional

to k4 (7<k <2m), then show that the probability of choosing an odd number is greater

1

than -.
2

[2m {i{]zF "1"far<rn c{rs €sfr 1"far<rn k (6{?fitrl 1. < k < zm) fr{F{ ?F-fl?l

TSil?FII k4 4T TCq',<rs W{fl(g qT<F[F[, C4<Ig Cq 4$ffi W{t{ q3<-Ir fr{E{ S-<K

TsrFFrr 1**mtrrt
t5l

21. If a and p are roots of the equation axz + bx * c = O,then find

faxz + bx * c= g qft6-g6'14 EF +q q g p {ol, lim,;

19.

20.

.g< nFt

tsl

t-cos(cxz*bxta)
2(1. - ax)2

R'frorort

19
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Let ABC be an equilateral triangle, where.A =(xr,yt),B: (xz,yz)andC = (xs,ys).
Giventhat x? + (yt-I)z = x3.+ Uz-I)2 = x3 + (ys-1-)2.Provethat

(x1r x2 t *r)' t (yt + yz + h)z = 3.

[:l1;{ :o'GII, IBC ,4SF TIl-{Iq @gT, C{<T(;[ A= (xt,yr),B = (x2,y2) I C -
(xz,yz) | Qng qfQ ri + (h-I)2 =x3*(yr-1)'=x3 + (1l' -1)2lgi1-56fl' S6fcf

sGil t{
(x1* x2 t *r)'+ 0r * yz + h)2 = 3 ll

t5l

z). Solve the following LPP by graphical method:

Maximizez=xt!
s4bject to 4x -f y > 40

xtY>72
2x*3y>90

x,y 20
f Rrn-{ m?r-o cqrqruFif ef mqtrF ce{Gca< Trq'rlt lil{r{H sril -

z = x r y --{K E-iDl T|q fr"f-{ sTil,
ftru< <rq(arft( qlrefr{F,

4xt1t>40
x*Y > 12

2x*3y>90
x,y > ol

Let a function f :10,2r] -r IR. be defined as f (x) = 2 sinx. Sketch the graphs of

and y - V@)1.

NI?FGII, f tl0,2rd- m qfof+-OF 4KT "f niE]s Gt f (x) = 2sinx

y = lf (x)l €:fi y = V@)l qC+rSa-ErT|-{ Cq{GEqSTS'GIT|I

24.

tsl

v = lf(x)l

qTl srqcFT

12+31
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25.

Group -D
(Answer any 5 questions. Each question carries 5 marks / n r+R cF
ztn-{ EET fr{[g q6{l d[sI{F zFt a {?6iGn)

Match the relation between followins terms

a. Phylum- Nematoda i. Fin-rays

b. Class- Aves ii. Mouthwithoutjaw

c. Super-class- Agnatha iii. Pseudocoelom

d. Phylum- Porifera iv. Non motile

e. Class-Osteichthyes v. Pneumatic bones

26.

27.

frryFRoefr{rfl -{-"rRo{-"r6wNr-fr qfqrg

u. pffql-FiTrcTrgr 1 f4fiq-6fff

ii. cFEtrr(dBrw{ofiqF-

c. Tell?GFFI- 9I'|;IITET fi1.lq$6ufq5qN

d. FrtqrII-nFt(FSr iv. E4{tFl

v. fG{tl6o c<rq

[1x5:5]

'Multiple alleles act not at individual level but only at population level'-justif,z the

statement with the example of inheritance of ABO blood group in human.

'qffifiyq qfim <tG or{t{ srq rpGI ;rt ls{Itl€- gFl'rTi?III vGt (population

level) ?Fl$ 6-6-E'-qfi[t{K ABo Frg eFroK €q-dtfta'K-<{ Enrq-<.I Tq R-{f\9ft
q{qfur sFffi5131 I

What is the causative agent of Monkeypox and how can it be transmitted to human? 
t5]

ffiorqa qt'+.psq srq€ fr .g<r €-srK sffi Tr$T{ Er{r qierFv RF RrGr?

l2+3--sl

28
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28 A taxonomist has found three related species of an insect with three different variations of

wing pattern. He has coded the variations as 0, 1 and 2 to establish taxonomic relationship

among the insect species. What is the basis of taxonomy that he is following? Enumerate two

sources ofvariation in a population.

,6-91{ ETKS1-4RS eig;ry{ ffi Gq g;wK Ts-Ffl=t TK{ 't-g_'cq.{ ffi erqrfK

ff1-6 ,irq c'rcwe-{t GR flg'rqK ffi AsTrG-{ rcqt CqftR{flq EIorc{]I sT{t

tr<CaeRcre sosfi qirss crrl;l 0,1 g<i 2 El3lI RftE orfle{l GR

c$TR.ffiq< corqffiws{'Is<rq{ z .qt orcq cryfi-{ffiGK nffi€S;{UF{
S-GII I

l2+3:51

What is "Happy Hypoxia"? How can it be readily detected?

"qfia1q{6ogffi" ft'r frsnl[-{ gbrqqfglr{€ts-fl c{re ofIGI?

3+2:5

Supposeyouhavebeenaskedtocarryloutanexperimentwherein,youhavebeen
given a test tube containing a\ enzyme that binds to a substrate and that enzyme has a

fluorophore attached to the substrate binding site. While doing such study you have added

a urea solution in the test tube. How will you follow the effect of urea addition and what

would be your possible observation?

{<I {r?F CSnITCS'g+-ffi "f-At.r S<cgi <"il qrT(q C{il;[, Cgir:IK-S .qoffi 6S FE<

64sTr E(TCq, Rlrs €s.F -fi-q-lE{ qKq €<i {r gsffi TK(ETE< qrcst qK6 ETI

cqE g{silt6it ,qp-ffi gg;R-flIFI-{ (fluorophore) <ITrq q1 q1-qr{E <rEGr q1n1fi{

wcsr qiTG, qnqt .qE {trFl-( tlc<E II s-fl?I q:lrl {fl {ro gfr 6S ffiBm 'qs.F
tBR{r E-<T c{Ifl srrarl 9F fi-sTr< EURrr qitqfq'c*l slsK ws{T s-{r<
g4i C\9.FIFI TCtl?It'r{t-+m'r ft Er<Ir

[2+3:s]

Congenital deafness in humans is inherited as a recessive condition. In the following

pedigree, two deaf individuals, each presumably homozygous for a recessive mutation, have

married and produced four children with normal hearing. Propose an explanation.

Trsr{ {r{r sT-{fls <fq-<-or €gKIfqsK-TtE flIS qrl E'n< <lfr <l'ntrrn, 1R

ffi <r-e, glwsi TtKs.qs-gll6{ nrGrU"rcm slqr qqg[fful qKI firglrq.{
+qt Rc.s +<rq .q<r {rerR-o eKqqG Tq EKF TsrFl-{ sT{ firffiq r .qF{ <nry
ngl

I
\

29

30.

31
{
1

tal
L-)
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Group -E
(Answer any one question. Each question carries 25 marks / 6lI fSF ) F
deF Ee-{ ft'{(g qcsr dcgr$F zEt r.c TrrGKr)

33. (a) Find the expression for the acceleration of a simple harmonic oscillator, hence find the

maximum acceleration.

(b) Show that, for a body executing SHM, the acceleration leads the velocity by

displacement by n.

A particle executes SHM with a time period of 2 s and amplitude 5 cm. Find the maximum

magnitude of velocity.

Find the dimension of the force constant of a spring, vibrating in SHM.

A block of mass 2 kg attached to a spring of force constant 50 N/m executes simple

harmonic motion. If the initial velocity is 3 m/s and the initial displacement is 0.8 m, what

is the amplitude of motion of the block?

At 16" C, two open ended organ pipes, when sounded together produces 51 beats in 3 s.

How many beats per second will be produced if the temperature rises to 51" C? (Neglect

the increase in length of the pipes due to rise of temperature.)

xaq cqrf,-nG r-ptri csI(;IT s'Tit cs'G', sK qr{w E-{.I €< Tr{ fr€ ?F< g<i

F<-T'T!TTTFNI-4I C<sI?F-{I

Cn{Tg C{, q;FI 6nrd_ flG T-rtrl C$IFII ?l-g{ C{FIE, sFI Elt.T tGr<m gffilII n/2

\rflIir.f €fATEI <TGF g T<-["FI v-4;[n[ n gir5l €f,|tT sirs I

xaq 6q,a-t[G F 4s.F s'cil{ qTTFFI-f, 2s € FiBEI 5cm Q(E[, GqiK qr{w

tGr<crr<lrqfr€o<r
q<-q c4l-f,-nfus s--'Fl3tE csItrIT Ri .!< Ta-grfiF €K nlal R.fg re< t

2 kg vGfit €o-F {g ,ao.F Rq gK gs'arg 1Rr-u< <EI-.g{iF' 50 N/m) ,{sF
q-€H xAq 6ql-a-nG T-'lri S<rql <-gF< flsIF-O rrfu<:r 3m/s 4(R q-lRrRo

T;tcI0.8 m {d, etTgF{Taa cnrq-rltrKfrsKsoz

(0 ,qs-F ETE c<fdr q'fu {cd gs({nl ryq 1ffi +-<ra, 16"c Er+Nl3irre, 3 cqGFrg

sl m {cIF--T lE q*r uter:nE,l EE qm s1"c qccT , eG c{c-sg g ssefr
{<-s-""T tuft qGI ? pr'fu-€-r STRE ffi {F Er"i+r o-< r )

[3+3+4+2+8+5]

7t1
- ano
z

(d)

(e)

(c)

(0

(a)

(b)

(c)

(d)

(e)

I
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34.(a)

(i) Malachite Green is an ore of copper. It has a general formula of CuCO:.Cu(OH)2. If we

consider all the copper metal of that ore are extractable, and if you start with 2Kg 445 g of

that ore, calculate the amount of the extracted metallic copper from the above-mentioned ore.

(iD What is the number of atoms present in the extracted amowf of metallic copper?

(iii) The metallic copper is oxidized in presence of air which damages the colour and luster of the

metal. What does it commonly known as? How to prevent the above oxidation process?

(iv) In the reaction:
Cu(NO:)z ---+ CUO + NO2 + 02

Mark the oxidant and reductant. Balance the above equation using the oxidation number

concept.

(b) A metal oxide (A), which is black in colour, on treatrnent with KOH in presence of air gives a

green compound (B). If some pieces of paper have been burnt and the fumes out of that, is

passed through the aqueous solution of (B), the solution turns purple (C). Identifr A, B, C

with balanced chemical equations and also write the product/s (D & E) of the following

equations:

AlcH2ct2
....r.rr1.€

(c)

(i)

(ii)

A solution of 0.lM Ztf* and0.1 M Pb2* is saturated with H2S (0.1M).

Fqp ebs) :2.5 x 10-27, K,n (ZnS): 1.1 x 10-21, K. (HrS) :2-5 x l0-20f

Estimate the range of hydrogen ion concentration which will give a precipitate of one of the

metal sulphides, leaving the other metal ion in solution'

Find out the percentage ofthe ion first precipitated when the other one starts precipitating.

trrqffieE fsq srIII?f .g|-sF qrsR-sl .4t qI{FI'I qirFs cucor.cu(oH),. {fr qr*ll
R6aF{1 +R cq €E qrsft-s EqrE q:rs s|'qr RsFW({rflI, €<i {fr gi qrsFirs{

2Kg 445flrrt frrg or$ fur5q \9;p <o<I q-{, \5G[ R$Tfi Cslrrt :Fs 'fEiTr+ 
qTr

RTSEI{TC{?

tiil ffi|g qwt sr{|.{ G"rtrs er<frilT;I qi{fi ?F-e?

(iiD qluzr sl'ql <re-TcT{ C"fRGF sTrRs q-T {l {19< <€ ,g-{t ftf$rs' tGers sr{t
"{Dfto. 

qI{KcIsIGt FF <re qGfu Sfl q-T? frglr< E"rr*re'slK6I sfffil eftrrilq
?F<TTG'?T?

1iv; fr664fifffiFr{Fr?F<s
Cu(NO:)z--- CuO +NOz + Oz

(a)

(D
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.qt FiFil{ qFFF' s FfqKs-co GR.c- s<r qEt'I-R-qr<T T6Gro Gqra<
Tn-s{qtr{qrerRqrqs-<r

[3+2+3+2]

oi .gsfr sTrf,I <r€< q|s< qq|tqA) -rs <IgI('FI C"TRCF roH frcs RF-{r s<IrdT

.ssffi T{q cfrfl (a) Eq"rq E-{ t {fr frE olarq< Foro Sm u cero €s"n cqhr
(B) ..e{ srAE u?Irr EIFFTI s<I qr r-m u<TF mefr (q <cT tllt nfu <mwR-o
qfto<q rq A, B, c rFlr-g'?FK r ffiFts Fffim Es'r* cfr:refrg (l € E) qirFs
(FT{:

c/KoH

[2x5:10]
(c) 0.lM zn2*€{i 0.1 M pb2*.fi ,asfr u-{'I Hrs (0.1M) fr(Itr TT6 ?F-<T Edl

lKp (PbS) : 2.5 x 10-", Kn (ZnS) : 1. I x 10-2r, K (II,S) : 2.5 x 10-201

rii eErglrq{ qEF[ q{rF{ nn fr-o"f EI?F'FT .q<tF {re-< qrflqp=lis qq:fr'g Er< Fi5tr
q{' qT\'< qIT{F FTIT ?II?FGT?

(ii) q?F[ R-fu qlF{F qqcfrg qts \ss s-{rll u?t;l g?FI qlF{F{ qic?F-KI srRrr"f

R.fso<r

[2%+ 2%:51

35. Ler f (x) be apolynomial satisfying

f(x) =

and f(2) = 33.

(i) Find the polynomial representinC f @).

(ii) Find the maximum or minimum value of /(x), if exists.

(iii)Isthereanyintervalin IR.inwhichRolle'sTheoremcanbeappliedforf(x)? Justifr.

(iv) Ifthe tangent to the curve y = f(x) at x :1 touches the curve ax - y2 = 0, then find a.

(v) Evaluate fl E ax.
"L Jx3_xs+f(x)

,lrro r(|)-rutl
'l' rH I
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lTf;[zF-GII, /(x)

q-rrfroFq.zFct g./(2) = 33 {ltrlgTq[c[,

(i) /(x) <Qnqaffifrqtoratt tsl

(ii) /(x) aTiffiF<ET{<fq<-5lTrqfrtroKr, qfr €<qE,g ?IIGF l t4l

(iii) R-.q Fit CSH WIstK-ffi q€.q qTrq qt;t vITI /(x)-4< g"K 6<laT-,fi €"r"frqTffi

e[c{rR s-fl {rgz Ugr<-< q"ns TG qTe t t4]

(iv) x= t fiiTts y=f(x){.q.-tr(-orrf${fr o" -y2 =0 ?l3F-t?F*r"f STK,s.f{dTa-

.q<Tr{R"F{Srdil tsl

(v) rzEdx €-{rFlRtroratt 14)Jr Jx3_xs+f(x)

36. A.
A person in his mid-40s went to a doctor with a complaint that large amount of sugar was

found in his grine in a routine test. He was thinking that he has been suffering from a

particular disease- He was not aware if any one of his family members were at all ever

suffered from any such disease.

(D What according to you is the person suffering from?

(ii) What is the possible cause of such disease?

(iii) What physiological systems and associated organs do you think, may be affected with this

disease?

(iv) What preventive measures or treatment are required for the disease?

(v) It is obvious, that before he got diagnosed, a doctor should need to consults with some other

test reports. What kind of other tests may he be advised for carrying out?

(vi) Do you think there is any possibitity of this person suffering from other diseases or sudden

death due to this disease? ExPlain.

Please write your answers for each part with scientific justifications,

B.
(a) What is the optimum temperature for Enryme catalyses in human? How does pH

affect the activity of digestive enzymes? Elaborate your answer based on the

following:

(i) Effect of Enzyme Concentration

(iD Effect of Temperature, with a graphical representation of reaction rate with temperature

.qr{,4sffi<q+rqnFr{r

r(x) =;l'or' 
t?*i-'l

4L
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(b)

A.

(iii) Effect of pH
(iv) Effect of Inhibitors

State the approximate pH of the salivary secretion and inside stomach? Why is the pH
of saliva important? Why is there a need to maintain that pH level in stomach? Which
are the cells that produce that pH?

n{r 40-<qr<< <TFF .qs-W[ <IG .q<sF qtrrqrtf Rt{ .qsq{ \5rgl(-d;I sr(q

fffir*r* c{ srsr qr{K'T qEr< +ft+-m q:irc{ flE-{ nRr("r FR RIsil ctnql Gfr

sKErn-{ cq ffi .qs'ffi Rj"|-{ c<rcfl qlg;rg EcIrE{l ffi slr{F{ {I c{ sRI

"rR{[-d{ ffi qev6-a .q $l-r+{ 6slr;ll c<Kfl qrcFfg qa6q fiiql I

(i) cuNrslTcEi C4TOffifi {sIffIK C<Irflgtrcq<COffiq6-aS'GII ?

(ii) .4e ffitr{{ c<rc2?Iqsu<Ior<'Ifrr

(iiD csr;[ -n-ffi{ F|-[sT ,4<i qsFE wqeF ,gE cdrtf q|sFl-g Ehe= +fIGI Tc4 9F
nF[ s'f<I?

(iv) dt rflrr{sT{tft qf,c'K qfu-flqTdo.<K{<tGFisqqK a-cilq-{?

(v) €Dr -"fE c{, sr{ mrl Rtr o<r< qrcfl, €s-si{ silgrrco w$ ftR qAt.K Rr1Tc6(

qtrst ei{rT"F?F-{rs er< | w$ fr q-<ffi{ €$.t s-fl3lgl-il ws' o|-flTff 649il c{rc

1IGI?

(Vi) €R C<TC'K SETT'T 9R fr €R <'G< qqr C<I'Cfl CvIflK <T qTOR-O I9FT TSI;II

TS'I?FIT EI?F'TS RIGI <FT TC{ S'GII ? qI?IIT ?F<I.

ffio<n{tTqE qffiqlr"r<gFu ce-Flr{ Bg< cqtErc

B.
(a) nF[<tr4r{ gTsili\ q-{{ft-s< sr{sTR\9]-{ gi{t qr{-€T orerrtrr.f,T sst Fbrrn< pu,

nRryo.q-ft s{sxla €a s'ffs-qteirs etllRs 5'54r ffif{s FiqEeF-{ Gr{
GG or< cq{K G-g< ffio vn< cqr<t I

(i) ,ITqItTETCF el-\rK

(ii) \5rer5tr3trK TIr{ fltrffir qlKst c<?|rFE Tq sl"f:llEFl a\gril
(iii) pH.qK efvr<

(iv) 3f'l-n;[ST-ft{ Gnhibitors) fl rrd?l

(b) Tc<r< RcIE at'il ,-{<i (entr{ GEr<< ttroqftO qrgrRo pH zFs t-{? elail{ pH

csT ss9el6r? oltsEfiR pH CoMI gmn <T<l3I qGIrqT CS{? CSFI CSFIeTcI .qE

puGsor*+r<z

12+2+2+2+2+ 2+ (I+2+ (l %x\ +l +1+1+1):251

t
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