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1.

" 'Answ'er'any eight questions from the-follo'wing as directed: ' 1x8=8

ﬁmw@ wmmwm

(a) . We hear.a crackle when we take off our synthetic cloths or sweater .

part1cu1arly in dry season. It happens because of
 (Fill in the blanks)

",mﬁowﬁﬁﬁwoﬁwwmnmcwﬁmﬁé-

ozm:rm WWW@W!@G (FRI S 2

S (wa%?eaw}

®) The mathematical express1on given below is known as .

' pnnc1p1e
oo Tl NS ARt eﬁﬁ%gﬁwm1 .
! - (wmeqaw)

) () Two resistors of equal values are connected in parallel Which of the - :

following options.is correct. if the two, ends of the combmatmn are
connected across: the termxnals of a batterv 7

() 11 = 12 (currcnts flowmg through the resistors)
_- (11) V = V (potentlal d1fferences across each l‘es1stor5) .
Z_ (m) Both of the above are correct _: s o

@@TWW@WWW@WW@W mesqﬁm%t
..@ﬁﬁe@mwtﬂrﬂ\gcwm (BT T @WW%W? |

o i = 12 (RN YOI mre?fﬁ vaifEe Wﬁ)
N V_ =V, (@W@W@W iﬁ@ﬁ '7')
'. (m) \‘3‘?@3 W T -

| 33TPHYS o _- - [2] |

( F:ll in the blank) o

. 1'_\_."

( d) The force actlng in between two parallel wires of length 10m carrylng

. current of 1A through each of thern and placed 1m apart in vacuum

C Cwillbe
| w1 e. —_— T (lelm theblank)

| _'W ‘SITW m . aﬁfﬂa— Qr«n 10m ﬁ‘tan E@Ff Vfﬁ?ﬂﬁmﬁ 1Atas'

1

f_'fﬁﬁgmﬁ@m"hﬁmoemr—ﬁmwwﬁ .

(sza’??é??an) o

-The most 1mportant prechctmn to- emerge from Maxwell s equat:tons S

ﬂ(I) eddy current .

i) electromagnetlc waves .

: '(m) dlqplacement current g (Choose the correct Optton) s

WW

I-(zt) %QWW& _ o Coel o
i) g o (ee @etzﬁrarfeeﬁmy)' o

A plane m1rror 1re5 on x-y pl .
: y pane If the 1nc1d t : SR
- then the reflected ray. and the normal w1ll hee?)nray_l? O_IT‘ y 2 plan:t[: AR

) D) —y and j—z plane

- __"_-(u) y—z and z—x plane

(tii) z~x and x- y plane e ( Choose the correct opfzon) :

- ﬂam ﬂﬂ ol WTC?ﬁGt x- yW\:‘) w; @m“v aﬁﬂ zﬁ jZ W w o _
SRS m\wm\s qﬁn I W Qmag _

B R0, x-y T y-z TGS
_f:".__'_.,_;(n) y—zwr%s zxw Lo . _ o
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(g)

n (m) total internal refraction

'(11) total internal reflection

erage 1s an opt1cal phenomenon related to R o __'1

' _.-( ) scatterrng

Wﬁaﬁawwﬁﬂﬂﬁmwi

) ﬁ@mﬂr‘aﬁw

@ qﬁurmaqa%wmamrae@
“v@m ﬂﬁ@ﬁﬂﬁﬁaﬁwwﬁ@m‘aﬁﬁ

If A and Ay be the wavelength of de Broghe waves for a proton and .
~an alpha particle then which of the following is correct? 1
L A, S A, woﬁa*@amoﬁmam%m—aﬁmw-

- rze—vt'@%@ir@r@ @Wﬁ'ﬁ % fﬁ?
L0 eA
o (11) 2, > Ay

".'_(m) ﬂt </t .

_ g
The term ag =0
:. wme

o (1_") 1mpact parameter

. () ‘Bohr radrus
R (m) act1V1ty

_ mne

@) RS i

;;.?*m)zmromm
(m) ﬂi ’l l

(Choose the correct optton) o

-xaaeaaraaaaao}-'

o Choose the correct optton)';f | _
'(aaaaaraeoawm;;

| G’)._ -

| (m) dePletmn regron

| The space-charge region on both sides of a p-n j'..uncti(_)n iS'knorvn as

() cut-off region - 1

(i) active region -

(Choose the correct optzon).__ .

'_aﬁpnwmmwwwwww&m @waﬂ

. (u) ﬂﬁwaﬁa
? (m) xmarfé@waaa

a?n?w waﬁf

(oa@razowf%‘@ﬁoo) o

I EC, ESI and EGe be the energy gaps between CB and VB Of R
___.C (dramond) Si and Ge then whrch of the. followmg is correct ? |
- ﬂﬁ EC, ESI wnas EGQ CEel C(%at) s:vsn@ Ged CB VBrmthﬁr,

TR R (0 e @ﬂﬂtﬁ'@l@ﬁ‘i‘% “::ﬁr

(1) Ec > ES1 >Eg,

s _ﬁ(ﬁ)_ . _E_c. x Eg < Eq,

- 2 : Answer any ten queshons from the followmg as dlrected

() Bg > By =Eq -

_ (Choose the correct optzon)_’ S

(om @rﬁzﬁ‘r ?775 @ﬁoaf) '-

( ) What is the SI umt Of electr1c freld ? Wr1te an alternate unit- ()f - S
oitifany. e 4= 2'"

o ;*-SI%T'F@ tz@rﬁs cFa W%? aﬁw ﬁsm «ﬂwmt—c@;

OR/W‘?HT

. (11) Calculate the force between two small Charged spheres havrng

e -charges of +1>< 10'7C and -Ix 10 7C placed 30 it apart inair. o



)

C g S 300}11@‘5@ e, +1><1o-7c<m -1><1o~7c naaﬁﬁa .

. _":@WWCWWW@TWﬂWW1

.. protons. |

Name the two forces w1th their nature actmg between two
Vox 4= -

| Eﬁﬁmwﬁmwmwmﬁﬁ 3@% F aﬁ)%‘ant

| -'(ii)

o (B). At the surface of a charged conductor, electrostat1c f1e1d -

o (C) ‘The. mterror of a conductor can have excess charge in thel

OR/W

Fmd out the 1ncorrect opt1ons from the followmg

- st § be normal to the surface at every pornt

'statrc s1tuatron _

@ s i) o w‘mr aﬁﬁ'@ e Qm%ra A

_.:(A) WWWWW@W@W*‘W'
m WW@WWWWW owEE

mWi*f

"rﬁﬂm
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.

Name the electrrcal devrce wh1ch IS srmﬂar to one use of .

L potentrometer What does the followmg expressron mean ?’ o
o ]+1 2 L

P (I) ¢l

attsa%ﬂﬁtm att ammwmwaﬁawm

P

| 1+1‘=2. -

(A) Insrde a conductor, _ Iectrostatrc field can never be zero.

State Kn‘chhoff 5 laws in current electr1c1ty R | - 2 o

@0

9B WEW‘HWH&@@TN%WRWRE':

Estabhsh the expressmn for current e:ther I, -or I, which are o

flowmg through the resistors R, and R, respectlvely and . o

‘connected in parallel to a cell of e. mf E and total currentis [
(1 e I +I2 ). o ‘ 2

5 __-:rmﬁaaﬁi—ﬁ@emfmr!aﬁ@ﬁ@er(mﬁenr)m
'___c—ceraraeamaﬁaaeaw S |

. (zi_z‘)

" (e)(z)

Calculate the value of ,uo / 4:: and wrrte 1ts 1.1n1t

| Match the foIlowmg and rewrlte

o

orz/wznr

Vox4g=2

'_j L ('I')" --—qusmé‘
: mv/qB
,uo Idl ><r '
_ 4:#: .

- (d)~ q[E(r )+v xB(r )]

11/2+1/2—2

-_:;:,0/4,7 aﬁﬁawawwmaw%{%ﬁl

) (iz‘)

oa/ae/ar |

A current of 0 404 is. f]owrng throucrh a corI of radlus 8 (}cm

L .and havrng 100 turns Fmd the. magnetrc freid at its, centre 2

100, wws 0cm?mataa a%t T\sﬁamtaﬁto 40A1%@a aatroi R

o ml a\ﬁ‘ﬁtaa s (T4, cwa ﬁﬁfﬂ =0

- Derrve the express1on for motroual emf as 5._ Blv Where .the" | :
- .j_-.-symbols have thelr usuaI meanlng T SR M




ﬁ?ﬂ‘& wwwﬂtﬁ g—BzuaW@ﬁcﬁrWtww .

- '_WWWWWW1 -
‘OR/@M?T |

__--(i_i) A current of 40A is ﬂowmg in a coﬂ If the current suddenly

. @ |

.The household lme voltage of 220V is an .
e peak voltage of 311V (Fill'in the blank) Estabhsh an expresmon relating .
. -'-'-_..__._the terms PV, and R. -~ . o e 1+1=2_ -
meﬁmﬁ—ws 2201/”&5(;5 S
o e W FA 311V (ﬁﬁﬁ@ﬂ P, v WRWW&T’}T e

falls to 0:0A in 0-1s an average emf of 200V:is Induced Calculate S
‘the coefficient of self induction of thecoil. . 20

“ﬂm@ﬁ_40Aﬁ'@Qm@@f€Wlﬂ3ﬁ@Qﬂﬁ01sW—§hq S
S 00A T A A, PEATGI® 2001/1%@&516@@@%%6311 o
| '.'-.@%mesﬁoﬁwl _- s |

. \W@%W1

S (ii) Draw a. ray dlagram to make someone understand how a vutual SR
' ~and many times magmfled tmage of an ob]ect is formed ina
compound mlcroscope L 2

\:-"_kﬂ%f czTn?ﬁ% fﬂi—’ﬁvf— WW@W Qr%aﬁ"m— aﬁ%ﬁﬁ?ﬁ@{ n

W&Iﬁ a5t 125cm%sr,—1?a vﬂﬁm wﬁ e “csc'ii o vﬁ% Qm L
--Aﬂ%]' @%%a WT‘-"H— ﬁﬁ ‘IITE?F’%‘?{?? WJZ]T a@r 94 ci mﬁ?ﬂ e[’al -

OR / W&W

E ﬂﬁr = Cﬂ:@f ?{eﬂata 6t aﬁf‘nﬁmwﬁm

arrms

value witha

(1) A tank 115 f1lled w1th water to a helcrht of 12 -5 em, The apparent o
s depth of needle lying at the bottom of’ the tank is measured. by,
o a rmcroscope to be 9 4 . What is the refractwe mdex of water ?.

W

A plane wavefront is travelling from lighter fnedium 7 to denser medium
2 through the interface of mediums 1 and 2 with velocities v; and v, and
you know well that sini/sinr=v, / v,, where i and rare the ahgles
of incidence and refraction. If - n, and n, be the refrac'ave indices of the

o medlums then derwe Snell’s law o 2

PR ?\mﬂ ‘ﬂ‘{?l]‘fl 1@@‘&1@ 2 aﬂ"mﬁﬁmﬁﬁ vlvm@ vy @'C‘)T(ﬁ

| Wﬁ?ﬁ X7 WS (SIS ST @l @ sini/sinr= v /1)2 o

S r e Sl WWW‘T@MIWnlW ngwsnfw

_(i) ' The Lyman series is in the

1 e 23 e T T G P R

region. - 1+1=2
(lel in the bfanks) )

+@%T ksl _' (ﬁjﬁ"ﬁiﬁf)
- OR / @94t - '

Brackett serles ale in the

mﬁﬁamma

' i (fi) Explam in brlef the type of energy states of an electron abohe

EO . : 2

E= O_ZEFWT_\WW tﬂT‘:‘TﬁEww-ﬂ *ﬁ“@\w«s aﬁﬁﬂmwﬁmﬁam o .:

- Gc) '. _(1')_ _-'.Ca'leulate .the"énergy'equivalként of.l kg o'f”e s'tibzs.'tance' o B 20

e ) .(i_i). Dlscuss conductor and msulator in terms of energy gap : 2 - e

‘ "1kgwmmvm%wﬁfwoﬁmﬂwaﬁﬂ

OR/?J'NH)F

..._%w%%wmﬁﬁa@wwﬁﬁm@ﬁmwm

__.":.__:...l'eCtlfICI‘ showmg input and output Waveform 1=
@B pen BT TG R B O el S @B ﬁ f?r RS
A Fﬁit_ Eﬂﬁ]? WW@E‘% Wm’ —m“?f Tﬁﬁﬁfﬁi
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+reg1on but Paschen and

Usmg a p n ]unctlon dlode draw a C1rcu1t d1agram of a ha]f wave S




(m) What do you mean by thermal equ111br1um ? How does the situation - .
is mathematmally expressed in terms. of electron and hole

concentratlons and mtrmsm carrler concentratlon ? o 1+1=2

_lne‘ﬂaww%?mﬁ@wma?wmmﬁww”

' -.ﬁwwmwﬁmwwn? )

L@

" moment 4% 10-%m is. ahgned at 30° with the direction of a

| . uniform electric field of magrutude 5x10% NC“l ‘Calculate the
o magmtude of the torque L k 1+2v-3 '

- WW%”XIO gcm @E%W@ﬁ?mo“ NCUER
ﬂw I AT (R GUTATHTS 300 @Maﬁm| T%c‘s:s:c%w o

o GWWWWWW’WWI

- where the symbols have thelr usual meamng D 3_' |

OR/W%T

Show that the energv stored in a charged capac1tor 1s E /2 CV2

'“fk@ﬁ@@mewww%Mﬁ j@W%MWW

OO |
R B T L

m—sﬁrci W mf w asﬁt@u
__What 15 a WhE&tStOHe brldge? Estabhsh the mathemahcal form SR

?-_aﬁs’a = faw ama ar—am ensnas ot s

@

OR/W%?‘

B -re51stance ? Mention the values in, each case Fmd the ratio- of

. maxlmum to mrmmum values of resrstance

. 33TPHYS'

"3i1bfﬂdoihﬂ;s“d?'d

What is an electric dlpole ? An electrlc dlpole w1th d1p01e'

You have been gwen n res1st0rs each of Value R How Wlll you.-' o
' combmc them to get (i) maximum-arid (n) m1n1mum effectrvc-'__ '

1/2><4+1 3 - L

©

- (u)

- component

.a)”

" comiE R A 0B @Twﬁmm| (x)wm(zz)sﬁaw"

mamﬁammmwvmwnwm%@w SN

ﬁﬁﬁtlwmmﬁ“ @Tas@?_{vn@ﬁcfﬂwﬂ

Wnte a few lmes on any fwo of ;magnetlc dechnatlon, magneuc :
inclination (.. magnetrc d1p) horlzontal component and vertical

_ 1%h+1%=3
i pife, RS @, wﬁm @enmr wss Tery @vﬁ@t—a ﬁmm |

'. mem@fiﬂﬁwml

Two long and parallel strarght conductors Aand Bare carrymg -
‘currents of 8-0A and 5‘0A in the same direction. A and Blare

separated by a distance of 4-Ocm. Calculate the force on a 10 cm' S

portlonolereA R T P R

L@

o AWBWWWWSOAWSOAmaﬁW’. o

"'.'i.'Bﬁ_MEAWBWWWWW 4.0cmi A

_'aﬁs@@m 10cmmsanwmsmﬁwﬁwaq—ﬁswﬂf

oo

~.can be clearly demonstrated IR . LB

Descnbe :my orie’ experlment where generatlon of 1nduced emf -

ﬁgamw@@q mﬁ%mwﬁ@maﬁ

N _-'WWW| '

OR/WW

Explam an j one: advantage of usmg eddy current in (a) magnetlc .

- braking in trams (b) electromagnetlc damplng, and (c), 1nducnon o

__._furnace R A .3

- (a) @Wnﬁ—wmm (bJﬁﬁJQ WW W(C)w_'f" .

| %WWWWl
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- (e):_.. .

() A long solen01d havmg 15 turns per cmi has a small loop of area .

L2 sq.cm placed inside the solenoid normal to its axis. If the

' change of Current in the solenmd is 2 OA 1n 0- 1s, fmd the
1nduced emfm the Ioop R ol o 3

(f)

- o A ﬂﬁaﬁm f%r«’n | ﬁfr‘mﬁa e ﬁm 1 CARER Vrrcvﬁce |

_ Draw a neat dlagram of AC generator and indicate there () the
: coﬂ (b) the shp rmgs, (c) the axle, and (d) the carbon brasses.

R -
@ WW%&WW@TWWWaﬂﬁrw@@mﬂ_"f[
' _'zwuﬂ . W%&Wﬁwrﬁ%fﬁi‘ﬂ@ﬂﬁﬁﬂ_@) ﬂ?"ﬁﬁ

L (b) fﬁoi 1’%\, (c) W W(d)meW1
| OR/W’M |

'a?cmxsw W%ﬂﬂ@ﬁlaﬂﬁaﬁ—z sq.cm mwwaa |
g ";..0 13\9 W v{ﬁa'—nr . OA "93'1, .@T@a T\‘éﬁ‘iﬁfﬁ ‘f%t-ﬁ— %T ms o
"-I.@ﬁm—@ﬁeﬁ@emmﬁcﬁW| o

Wr1te the m1rr0r equatlon Deflne magnrﬁcatlon and fmd ’che_
- expressmn for magruflcatlon m. from the Tirror equatlon

| ﬂf‘ﬂ@%ﬁv@ 9@?1’%?[ ma Wﬁﬁ'ﬁ ﬁ‘ﬁl aen

.Fﬂﬁi 49T 2EET T 33 % 104 Fiz | an—c%m et 82x1014Hz”

The threshold frequency for a certaln metal is 3 3 X 1{}14 Hz. If a hgh’c
<o of frequency 8.2 x T0Hz is incident on that part1cular metal, calculate-. R
":-'__the cutoff voitage for photoelectrlc umssmn T N

| i cvnﬁanw%ﬁ T.?Wﬁmﬁf ‘@Wﬁeﬁﬂawaﬁ"ﬁﬁw

ﬁﬁnﬂia ﬁww

:riéiat-"'

) --Mentlon one dlfference between an AC generator and a motor

141413 3f'

. (h)i"_.'

@

The radius of the innermost electron orbit of a hydrogen atom

i85 3><10 11 m. Calculate the radii of n= =2 and n=3 orb1ts

B G1ven, ( / )(h/Q’T) (4?"750/e ) B N o 2"'1“3

i ?aliﬁ’tw AT bR foee ?zf.mw af‘ﬂ?cﬁﬁ e

5.3x10" llm'i‘lﬁ n=2 % n= sw@amarﬁmﬂiﬁ?

" ﬁ?ﬁm Tn _—'_( Q/m)(h/%r) (47:80/6 ) Coe

| (n )

B

OR/WW

What do you mean, by rad1oacjc1ve decay ? Mentlon the types of

_ _-_rad1oact1ve decay. - . 11/2+11/2_,3_
WWWﬁW?W@WWWWl :

* Draw a neat c1rcu1t d1agram to show: a Zener diode actlng asa.

" -DC voltage. regulator ‘What should be the approximate voltage

rating of the’ dlode used in relatlon to the requlred output - .
Voltage" _ L : S 2418

e m’e &1%‘1?2 DC W’@T ﬁemﬁa TEE’T(.?{ ?131‘5[ aﬁt ﬁ ﬂﬁT-}.

- :.""..f\:a?ﬁi‘ T Cﬂ?ﬂ%ﬁ—

. h‘fﬁ)_

OR/ W@’HT

Wr1te a few hnes on any one e of the followmg w1th purpose of

1. L1ght emlttlng dmdes ' S S

: "__"_(2) Photovoltalc dev1ces _' e

. vﬁm emmaeawr @e‘nﬁwwuwmwﬁ.

o (1) Yol (LED)

| "-'_..:_(2) Wﬁeﬁﬁ @TP‘TG‘T o

STPHYS -
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NCEC

- K aﬁmwiﬁm%{w W(F)wf%wai@ (PR3 -
SR T B | I ATSYE A A1 BT 4 2R e
'-W1WWWT%MQA% earoicfmweqﬁr—ﬁ

What do you understand by capac1tance of a capac1tor ? Wnte =

- the relation between farad(F) and plcofarad (pF). Obtain -an
:_ '_expressmn for capacity of a parallel plate air capacitor. Do you -
- think that dielectric. has 1mportant effects on capacity of a
~condenser ? Co SO

@Fﬁm? .

OR/WaT el

Ry, Rz and R3 are three re31stors Parallel combmatlon of Ry and

'R, is connected to Ry in series. If V be the potentlal difference -
‘between the end points of the mixed combination, then show

' »that the total current ﬂowmg in: the cu‘cmt s~ 5
| | = V(R + Rs) e _ . :
a&+a&+&&.‘ucd d ':

' :._'of a c1rcu1ar current Ioop Also fmd the magne’ac f1e1d at the 3 .
i ' 4+1 5 h

: _' centre of the 1oop

4 TPHYS =

._-_"Rl, Rz meﬁa’%ﬁm @wa%ﬂa quegﬁw@wm;_; -
- STIGRIE FEBTS FLCA} T2 N S 2 Al Ry < e (RTmen@

- _'ﬂ\TﬁW!ﬂﬁﬁﬁ'ﬁﬁHW@WWﬁ?ﬂ% o
v @,.mmmmﬁﬁ@mﬁ‘aﬁﬁmfa o

- V(R +R’3)
: R RQ + R1R3 + R2R3

o Denve the expressmn for magnetlc fleld at a, pomt on the axis.

@%WWW%‘&IW!

_ [14] R

1+1h+34Ye=5

- (n)

 OR/ @R |
Derwe the foIIowmg expressmn for refractive mdex of the
"material of the prism, where the symbols have their. usual '

' _' meanmg

sm[(A+D )/2]

sin|A/2 | |
The refractive mdex of glass in the form of a prlsm is unknown |
For an incident ray of light the angle of minimum deviation is

Na1 =

~ found to be 40°. Calculate the refractive index of the material of =~
| 342=5

the prism if the angle of prism 1s measured to be 60"

fore siffe 'ﬁVrT% fovricsd OFTe Al eemIIIcS! ﬁﬁ =, ‘zf\-a_-
wﬂ\mwwﬂw ?ﬁﬁt@ |

sin[(A+ D, )/2]

' sm[A/Z] -
nﬂ%T @WWFW&E@W@M«@ weee\smmweﬂ%@aﬁm.

g =

AR west Rpife @ g ool Ttz 40° | e 6Tﬁ3— emol%f ?IFFRT

. ﬁwwzﬁzf@w cwmoc’m

10

: Dlscuss the phenomena of dlffrac’uon produced by a emgle sht' '

by drawmg a neat diagram.. 1+4—5

.' ';'_'ewwmwﬁ%ewwﬂﬁ?ﬁm@w ﬁ%ﬂ%ﬂm |

. WWi

"'-.(1'1‘_)_

BBTPHYS

OR / W?ﬁ?‘

erte the mass—energy equlvalent relauon Who d1scovered the

relation ? Calculate the mass equivalent of 9x10%] energy. Does . .-

the 1elatlon have any expe11menta1 proof7 1+1+2+1 5

'.—T@ueq ANGETTOIR ‘F{‘SW B Waﬁcﬁi cem wﬁma ?ﬁ\%f?ﬁf o ..
_9><10“] “ifes WSF_G'H ? ‘Sicm‘i W! m-en(,m I<MI ‘7@1'&1@1% ?.!‘F:TOT' R

sy






L WhyZnols colbur_le'ss_af'-fodiﬁ-f.-fémp'éfaﬁuié .-5a§r'1-‘d turns "y:e.llbw_ on heatihg v
o ___wrmcff@m—r@ ZnO w@ﬁm ﬁr@"@@ﬁ“ﬂ“aﬁm ﬁm w@m er?

“ 2 How much percentage of” space s empty in a hexagonal closed packed
SRR sohd ? - o - e

f”@ﬁ*ﬁmﬁ%mﬁﬁﬁ%v |

R

3, : " Wr1te the name. of | the catalyst used durmg synthe51s of Clg from H Cl by
R Deaco:n s-fprocess 3-? BPANERRE S x - R




o For the f1rst order reac"""’ n A _ :
o _.-'_-of B after 100 rmnutes Calculate the half hfe -peri

The f@llqwmg llm.ltmg molar conduchwty are glven as— ER N







: --_:_QWW




(SRf), Bakelite (=
Iythene (ﬂﬁ“‘ﬁm) :

“of 'bi'qdéé??débl o




g %ﬁﬁﬁg&mh B @W'CW _nSO AgN_@BW CaSOﬁ Ezr—aﬁ%r

R -'_:“:{w) erte the chemlcal formula of the Xenon compound w}uch has .
N pyramldal" structure T . _

ﬁaﬁ@ Ww ‘cw o @a aﬁnﬂﬁas ws@ ﬁ-m

> .' ( ) Lead trate 1s heated at 673K." : '-.
| (zz) XeP6 reacts w1th'K
h Xez—*énq KFa tﬂr it

(m) Chlorme gas is passed through
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. 1 | Name the enﬁyme wh1ch help m unwmd of the DNA hellx

3 What is, cellular totlpo’cancy 2 -

ﬁa ?ﬂﬁaﬁr ﬁw:r ?Fﬂ?s?ﬁ W ﬁam EE??F %"”'
. 9‘ .. wrlte the apphcatlons Of mYChorrhlza PR [

LI

7. :How DNA isolated in purified from a bacterial cell 2.

o Lﬂﬁ WWDNA | :qu;p | .

o Or/

What is recombmant DNA ? L1c;t the toolq of genetm engmeermg,f Sl

o ﬁwﬁm% DNA f%? %ﬁﬂﬂ W v Tz W Eﬁﬁzﬁ Tﬁzﬂ ; -

CL 8 erte bneﬂy about apphcatmn of elcctrophore51s

L Wnte br1ef auount 011 ethlcal 1ssues ohn b1otec}m010gy




- 10

S Explam brleﬂy (ﬂny tw 0)_ ) L I_ 2+2=4

. ';.() Cry protem

@13 a’ﬁa

(Il) Tlansgene51s B

a"*ﬂ@ﬁ—@a

| (111) Bmu:eactor

(any three) S

Wnte the sc1ent1f1c name w1th the1r utlhty of the followmg plants : ':_
' B (%/2+1/2)XS 3

.--_:WWWWW\WWW (ﬁm

el

'12

- Wnte an account of bmtechnologmal appI1cat10n in agnculture E 3 : S

Wnte the charactenstlcs of populatlon IR o . ~2

What are the ma]or steps of gene Clemng ? erte br 1efly on each steps of _

= Tﬁ‘ﬁ "<T5||"§ﬁ! @?ﬁ ﬁ'@m a”cm'ff m at% a‘ﬁi ﬁzm

- F 14

What 15 coacervate ? HOW do fossﬂs eVIdence Orgamc evolutmn 7

1+3 4 __

_ @ﬂ« ﬂﬁwﬁa@aﬁn R

Write brief account on organic evolution. . - - .~ 4



Wr1te an account on the development of dlcotyledonouq embryo Wlthl' CE
- _labelled dlagram S AR S5

eeaﬁwﬁ ﬁﬁfﬁaﬁ eem—qafaw it ﬁw

Write anaccounton fiie_ljsﬁﬁcfurebf.'af typical levu_le with labelled diagrem;_ o

ﬁmw zrcﬁiﬁﬂ‘ii |

R ew femmmcmmwwﬁem

BRCE

_ff:'__(;i_)_:: |

, Part-—II (Zoology) DR T

.__-_..__':__Fﬂl in the blanks (a.ny two) | .' __ - 1x2=2 o
"-'_énﬁﬁqaefw (ﬁmzﬁ‘f) R

Ovulahon is 1nduced by R ___ﬁ“ N LI L

%WWWWT Gﬁ'iﬂ?ﬂ o

DN A fmger prmtmg is f1rst dlscovered by

.The Nobel Prlze in Physmlogy or Medlcme m 2022 1S awarded m; . )

el fs\oqq W ﬁé‘ﬁﬁtﬂr 3 eﬁsw ﬁwm cmm '&’ﬁ‘r ' A : @ ﬁm B

AIDS 15 caused'b SR

™

'*ﬂ"’ﬁﬁT 'ﬁ" iﬁ\a ?J?JI

What is transgemc ammal ? e

. BTBIOL(BOT-ZOO) - . 7Y e




o ..(b)_ '.'What is menopause ?
o w W 1%?
| (c) What is: DNA fmger prmtlng 2 o
_ﬁ@miﬂ %""‘“ﬁ@ﬁ\ﬁw 3
_ (d) I\/Ientlon one cause of sound pollutlon _'" 3 '

L : ,W a@qq cﬂﬁ‘r ?ﬁﬁcf @tm WI

ST (ﬂ) What is. sex hnkecl mher1tance ? lee one examPIe o

A (b) '__-..Wr 1te the SClentlﬁc name of Muga sﬂk worm Menﬂon one host plant -

- ‘élsﬁ fwﬁ Zawﬁas a ﬁw W "Fﬁ aﬁer W @ﬁ@a am _‘@max wn o

o (C) What 15 CuT ? Wr1te lts use .. f I T

R (d) What is world hentage Slte ? Mentlon one world hentage 31te Of

' Assam

3T_BIOL (T 200) : [8]

: (a) -'Morula and blas‘cula co T
it rnios i

o © Inco.mplet.e”d.ormnence andco-dommance
- (d) - Actwe Imm¥m1ty anci Passwelmmunlty
_ (6) Traﬁscrlptmﬁ end Tfanslaﬁe;_ | B B O P

_ Draw a labelled dlagr ) m' of the matured human sperm

: -_( ) Defme drug erte one Psychetropluc drug

mﬂe’aﬂwﬁm a?ﬁf Eﬁﬁﬁ%@ﬁmﬁ‘ff'

. Write the "diffef?.flééé between Camy two) o po=t

B ﬂwwﬁsaﬁw




. R . S 9, .Descrlbe the chromosomal theory of»mhentance.----_ - RO

rephcalton of DNA _ o o . '_3__ T S

o ‘GWW I %m @Tf”f 1% éT‘{ “ a % ﬂ%f%r i ‘-‘3 \9 = fr“ﬂ ‘ﬂﬁ‘%ﬁé@ M | 5

o Descrlbe the Hardy-Wemberg prmc1p1e
R ?ﬁ% %‘i’:m% Lﬂ B aqu Eﬁﬂ |

L <6 :'_What do you mean by blodlver51ty hotspot'? erte the ‘hame of S
| SR _._b10d1ve1~51ty hotspot of Indla ._ G R = 1+2—3' o

.: ‘ L 'W@m e ?ﬁlﬁ ﬁﬁ {W W m@ @m WW @i*m nm o

- Or/war B

" | %ﬂm ﬂaﬁa‘s ﬁw tﬂﬁ' «q:r aﬂ a W W! -

n 70 What is gene rmgration 2 Wnte about the genetlc drlft

R fw emw ﬁw cemﬁas WWH ﬁw 1%1"4“' o

(R Dbth Mﬂpmmtpd dbuuhngm SR I

. :EDeSCI'Ibe the process of energy ﬂow m dlffere" t b Phlc leVelm the S B

_ ‘ 'f-.""ecosystem

. A
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) MATI—IEMATICS |

. Full Marks : 100

- "Pas:s.Malfks. ; 30
Tinie- T.lire"v.a' hours

The fzgures in the margin mdzcafe full marks
_ ' for ﬂze queshons o

Q No 1. (1 1) carrwsI mrzrk em,h 1x10 = 10 |

Q Nos 2- 13 cmu4 marks each - e - 4><_12-_=. '_ 48

Q. Nos ‘14-20 rarﬂ/ 6 nmrks eacl’ . o I 6><7 = 42 0

o Conta’



. Answer the followmg queqtlons S B .. S Ix10=10

_ (i)" “State true or'false :
un e ﬁren

' On any f1r11te set X' an one- one functmn f X—)X
necessarily onto. '

| ﬁmmﬁﬁﬁ@“xawcﬂmnﬂtﬁtw £ XX W@Wr

(i) 1If _(‘_ifﬁf'r) costx = y,_-then _the value_ of yl i.s (C\'JC@..' y< A= ?ﬂ)

(@) O<ys.n
{b) ._ 0O< y-<' 7

(ii0) Fin-'iri the'iolanks s

'The number of all poss1ble matnces of” order 2%2- w1th each_ _

-.'_entryOOrlls

) W O a‘r 1 Z’ﬂ “ié?ra?ﬁa 9@1 2x2 tn\sﬂ Wﬂ‘?ﬁ ouaw'm FM’UT *if'{ -

{w) .What do you mean by crltleal pomt of a funetlon ?

B &T}‘T T @uw ﬁﬁ ‘ggwccw & 1@19

) 'lee an example of a functlon wh1ch 1s contmuous on ]R but o

: not dlfferentlable therem

’_ &ﬁwwqﬁmﬁﬁlﬁeﬂﬁﬁ@ﬂ,%mw wwﬁ‘h«w

| SSTMATH o 2T

o ?j; F)=4x 2 such that F()=0, then find f(x).

i L (= ax —f TS £(1)=0 B, (OTT £ (x) Thiear|

- (vii) erte the order and degree (1f ex1st) of the d1fferer1t1al equatwn.

Ly foonl
dx? N T dx

axt -‘-“5‘53;' e s T A G B

(vm) If da 1s a. non -ZET10 veetor of magmtude ‘@’ and ;b is a non-. 5 S

._ | zero scalar then 2/;a 1s unit vector 1f R L _—
o d tﬂﬁ“‘ﬁl‘jﬂ] ﬁawmw W A af%w;»r; cwim C‘(@Lﬂﬁ?-’
Q/Ia aﬁf@wﬁamﬂﬁ. O -

(zx) Fmd the Cartesmn equatlon of the plane
F(ivi- k)23= |
o where r be the posmon vector of: any arb1traly pomt .
(: +j- k) 2 W@Wﬁmﬁﬁeﬁzm 7 Za:caﬁtzﬁm
nﬂﬁwﬁﬂ@%c—@m o |

(x) Deﬁne Bernoulh trlals

atfrc‘wts@mﬁ\wﬁw

SSTMATH [ B q81 L cond, o



‘Show that- f '['—l .l']'—)» R’l'givén by Flx)=

the inverse of the functlon I [ 1,1 ]_> Rangef - 2'+2=4'_ N

fi.-[__1-, 1] ;g wma gl nﬂm i Sig f(x)~_| @edl

T nqtaiﬁ?uf: [ L, l]aRangef(fﬁﬁﬁm)Wﬂﬁﬁﬁﬁ‘ﬁW%ﬁeﬁl_' .

OR/WW

Let L be the set of all 11r1es in xy plane and R he the relatlon in
L defined as R= {(11, L)/} is parallel to [, }. Show that R is an

| 'equwalence relatmn Fmd the set of all lines related to the - line
y=3x+1. S : S o o 3+1=4 .

| 'Wﬁxy ﬂ‘ﬂ\‘)‘ﬂ_\e'«’iﬁﬁ%@i WW@F‘@TLIC‘?{G@TWL@H\WW

R={(l,1,)/L, 1, %{Wﬁ} <1 EETS! TR Y= 3x+1@‘eria NS

- ?1— Wﬁﬁ @an? vf\s]“—cﬁ W@mr - |

Prove that 2 f'aﬂ'_'_l. x I=.. an.._l.' . 2x2
- _ N

Cof sfn[z_sm [_ln e S

- ‘E‘NT‘TW Cif' )'c-'e'__.[— ] ] ?IT@ 2 tan x sin 11 P
: - . _ +)C

FW.‘ sm(éfszfi (—;D %Wﬁ‘ﬁ?ml -

'_ OR/warar

Show'_fhat (C"T"*;JXBQT @) . . o o ' 4 .

o 1[12] .‘_'l-(ﬂ_r) L '(-63‘ .
o8N | —i+cos |+ tan | — =7 . :
s s T e T

et e

" is one-one. Find

for . x e [-1,1]. Also find the value
o "-.(i).- ' 309-_(10936) ;o x> 1

| Ifyx : ﬂnd

" Using properties of determinants, show that - 4

~a’> ab ac| .
~ba -b° be [= 4a”b*c?
ea C_b-' —c? S ;

O_R./ wafar

| For any square matrix. A w1th real entrles prove that A+A’
 symmetric and A A' 1s skew symmetnc matrlx (where A’ is the
'transpose ofA) S : R S 2+2=4

;aﬂﬁ@mmcsﬂﬁﬁﬁﬁ@ﬁaﬁﬁmAaﬁ— A+A' ﬁ:ﬁtm

A~ A ﬁwwﬁ— (m-a A”E’ECQAE‘?[W@“WW)I S

Find 2 o 2o

dx

dx Eﬁ@_ i~:E._

1,x.} 0<x<l '

14 %2
‘OR/ &%
dy e .

?Iﬁ?‘ry —xy =, .y E‘%ﬂ'@ﬂﬂ ]

o ._3_3T._MATH_ e [5] - s T . ’_.cgﬁtd,_'



_Evaluate (any two)

Ry 5 (R )

o I

J x+xlogx
1-~cos2x dx

' {u) : -{ 1+ cos2x

. Integrate : (any one}

i-'-:.ww %T%maf (f?:mm cﬂfi“f)

_. o g
v {5

For the dlfferentlal equatlon xy%

) curve passmg through the pomt (1, —1)

| | (x+2)(y+2)wwwﬁw%a‘i@(l —1)%@%&@71311%; |

_'-Fmd a partmular solumon of the dlfferenual equatlon

"dy

. :.ﬁ_a+y.cetx 4.x”eos.ecx (x # O)
. where y (% J=0.

 3TMATH -

OR /WW

2+2=4

1x4=4

(x + 2) (y + 2) find the solutlon |
4

.-.(i.i)'

dy

ﬂ\s

NS

y(/g}=

shotv that ( Cﬁ‘%{@"ﬁf 01) F(x)F(y) F(x+y)

Prove that ( ﬁﬂT‘f W &3} )

'_'OR/'W' .

x2 62
18x 186

'If '

x2
18x

?lﬁci

: firlti

- Answer (1) and {u) OR (a) and (b) o
T () O i) @w-(a}m(b). S

1

co . eos_x-. 4'éirtr36: IO-.: y
If (%) F(x)':' sinx cosx .0

3 .

..-_If.(r)dx If(x)dx+ If(Qa x)dx

1 thenﬁndx
_‘18 6'5&,.(.—@ xa'srm%%f\ew

-:'I'f .3&.;’ a(cest_ .-{i_-.-"tsfnt_), y:a(smt—tcost) L

+ycotx 4xcosecx (x;tO) W ﬁaﬁw ﬁt‘m A %%eaf

_.___2+2=4_:

ﬂﬁ x a(cost+tsmt) y a(sznt tcost) @, g‘y %‘%‘T\‘?'@Tl

o 33TMATH R



10.
a=31-4j- 4k h=20 .ﬁ'-'-k and C—I—S_,f 5k respectwely form
the vertzces of a l“lght angled trlangle _ o o Ixd=4

Show that the ﬁoints A, B and [e Wi.f...h. position vectors

A, BWCWWW‘@C: 3i- 4; 4k, b= 21—J+k<5ﬂaa'__
G=i- 3j~ Sklmﬂeamﬁﬁf—ﬁi‘ﬁaﬁwﬁmxgam@w o

3+1 4.

i) '. Fmd a un1t vector perpend1cular to eaeh of the vectors: G+ b

._'and a-b, Where a= 81+2;+2k and b_;+2j Qk

c_l+b W&
-e%@:q»@ja 3 +21+2k Wb_mzj 2k

| (u) Evaluate the product

qaw@r%%w |
(Sa Sb) (2a+7b)

OR/W?RVT

':.-:Show that the pomts A(l _2,-8), B(S 0, 2) and c(11 57)

".-'are Coﬂmear and fmd the ratlo 1r1 Wh1ch B d1v1des AC.. . - 4

..'_'-cv‘rg[\sﬁTCZIA(l 9, 8) 'B(5:0, z)wc(lls'?}ﬁmﬁﬁmmfm

-vﬁn@ BW AC'@?%‘\‘?@’TI— —mw%%{ean

_-A bag con31sts of 10 balls each marked Wlth one of the dlglts from L
. Oto9. 1f4 balls are drawn successwely with replacement from the .
 bag, what is the probablhty that one ball is - marked w1th the

dlgltl I . e
&1 GRS O avﬁw gﬁﬁ\w %F%\e 10@2@%1 uﬂﬁafw a%m_.
Ww®4mwwmwmmﬁ|mmmﬁ?mm

c—‘iﬂﬁmweﬁr‘mmaﬁaﬂw Fﬁ--

13.

14.

1S,

F‘md all. pomts of dlscontmmty of f Where f i8 defmed by
xl+4, if xz-4 o | |
fx)= = 2x, '_ if -—4<x<4 S | e .
| 6x+2 if x>4 - _

f‘-ﬁ R R ﬁﬂi%%eat RS fzpcwtu Pioue 7&@% W‘C‘i
o (lxl+ 4 A oxs-4

Cfx)={-2x, wff -~d4<x<d

o '_'6x+j2l I xz4

Using elemen'_ta'ry-'e'per;atiozﬁ., find: the inv.eree of the matrix A

S 01 2] . ) _ R
- where A={1 2 3{. -~ . . . .6
(e e e wR AT o e Sed e A=| 1 28
" _OR/W?!.%T'
Soive the followmg system of lmear equatlons usmg matrix -
+ method : SR 6 -
W‘ﬂ %ﬁ“ﬁﬁﬁaﬁq ﬁcﬁﬁ% Wmﬁeﬁw T

2x+3y+32 5
_ x_2y+2'='—.4__'.
; 33(‘— )7 o 22 . = 3

] | 2+4 6

i) The radlus of a (:1rC1e is 1ncreasmg at the rate O 5 cm/s What' |
s the rate of mc‘reabe of 1ts mrcumference? - SRR
"-'__'«ﬂﬁﬂ?m?fi# cezcasm 0 5cm WW|WW§WWWQ._M} |

SSTMATH S [9! Co Contd



.-'(ii) _'

Fmd the 1nterval in wh1ch the fU_l‘lCthl’l y is strlctly mcreasmg

and decreasmg where y xge oo T -

y WWWWngﬂwwﬁﬁw; |

OR/W?T

_ : - _ | '”3+3?6
Find the pc’jiﬁ'ts on the curve x°+ Y- 2;1c'¥3 ='O'- ét which _the

: tangents are parallel to' the X- ax1s

__.__...%%\ml

o

Fmd all the pomts of local max1ma and local m1n1ma of the

. functlon f gwen by

16,

B
_'W‘T ?F%T C?I

Evaluate .

f(x) 2x% 6x +6x+5 (1f exist)

aﬁ%wwﬁﬁ%ﬁm(ﬂmwi

'ftf3+3=6

'f’rove 'thatﬁ- .
’7

_' £ Szn_ xdx ‘%

mrvam o]

a2y -_zx 3=0 Wﬁrﬁﬂrmﬁfxww Oﬁﬁ?ﬁ ST

" f(x) 25 6% +6x+5€WﬁWfWWWWWW:;.'

| ORI./.W

Find - the area of the regxon bounded by the curves y x +2
_yxanndeI'_'.'_ S 6

y= 242 T y x, Xx= Omx Sﬁarﬁwt@a‘quwcﬂﬁ‘ﬁmn”

7. - R o | ' o 1_ : 2+4 6t
I(a) Form a differential equation representmg the gwen famﬂy of

‘curves y=¢ (acosx-i-bsmx) by ellmlnatlng arbltrary ;
“constants a and b..

eingae ARTE Y = ex(acosx+bsmx)wtqf@%mwa@mbww S

ﬁﬁwﬁaﬁmﬂéﬂWI

(b) Find 'the general solution of the 'differential.-' equation -
xlogx gy#—er = Iogx
dx

xlog x a—%w =—_log x i T*F:ﬁ@‘iﬁﬁ STiiRe I S|

OR / W%’??

. Show that the dlfferentlal equatlon 2 y eA’ dx + [y 2xeé} dy 0 '

s homogeneoue and find 1tS partlcular solutlon when y(O) 1.

"--cwﬂwmzyeﬁdﬂ(y zxeé‘]dy Oawwmwmﬁsm

Eﬂﬁ' ﬁm W‘JH %%mzn caﬁm y(O) L.

Crwam L oy ot



18 Fmd the vector. equatlon of the plane passmg through the'_.

: _mterseetlon of the planes

(2i+2j-—3k)
(21+5]+3k)

"‘11

7
g .

"'H

and through the pomt (2 1 3) o o S ._ 6

-(2 1, 3) ﬁ?@w Cﬂﬁﬁ?ﬁ@ﬂ@r (21+2_} 3k)=.-:’-

(21+5J+3k) 9 Wwaﬁaﬁw NWW omznwm .

: - § E 4+2 6
o fi) Fmd the veetor and Carte51an equatlons of the line that passes

through the pomts (3 -2, wo) and (3 2 6)

| '_'(3 o 5)@1@(3 2 6) ﬁﬁﬂmﬁiwﬁawmﬁﬂ{

: ﬂﬁﬁaﬁq %\%mr:

) Show that the lines X=9:¥%2_2 gng X ¥_Z gpe

"‘.. '-perperldieu_lar_' to each other. -

o X - 5 y+ z X y
- \’ET C?I =— % — ==
m 7 =5 SRR 1 2

.z
3

CeTMATH (2]

10,

BTMATH . 181 o ot

Solve graphically ‘the .followin'g linear 'programming. prohlem; 6
teifis Fatas oo T e FOTIR N Sl 8 |

Maximize and minimize -
 Ze-x+0y
subject to the constraints
x >2
X+yzd.
 x+2yz6
oy I

. Z-*—x+2y awmmw%ﬁeo m—:

_x22_
Cx+y>5
x+2yz6

- yz0

OR/WW

A manufacturer makes mo types of toys A and B Three machlne° _
are needed for this purpose and the time (in mmutes) requlred for o

each toy of the’ maehmes is gwen below

- Machines

A Types of Toys F—— —= —
7 o m |

A |12 s |6 |

B . . -6'_ .-0-_':: __9_ -

: Eaeh machme is avaﬂable for a maxirnum of 6 hours per day If the .
. “ profit on each toy of type A is-Rs. 7-50 and that on ‘each toy of type. .
' _Bis Rs. 5, show that 15 toys of type A and 30 toys of type B should- '_ R
be manufaetured in a day- to get max1mum proﬁt _' e 6



'QWWAWB@%MWWWIWW%WW o S o OR/weq
---'-"mewwmwwamﬁwm(ﬁ%ﬁmW) | - S T
ﬁm—w—* - S R N R o Co242=4
o - e T R ' " Ina glrls hostel, ’70% of the students read Hindi newspaper,
C;m;—,\[ o I S 30%.read Enghsh ‘newspaper and..20% read both Hindi and

W‘H E’Fﬂﬁ . — - English newspapers. A student is selected at random.

— _ - e _ e '7. (@) Find the probablhty that she reads ne1ther H1nd1 nor -
SA pl2 18 oy o oo e Enghsh newspapers. o REP -
B 1.6 | O | 9 G -' - _. ' B (b} 1If she reads Hindi newspaper find. the probabﬂlty that- o

o | she reads English newspaper.
__--..Zwﬁ@w@rssﬁwt‘mmmmﬁewwmﬁAﬁmmm e -

S 7-50 51 @i% B k3 oS! swers eswwaﬂ‘t“w,mﬁwmwww_ o R ﬂﬁﬁwmm%mﬁ SO%NWWQO%Q%__

3 .aﬁ%atatﬁﬁamﬁw 15@%3%@30%WWWW| o | - W\MM aroR e %lmmﬁﬁww

| _20'. A doctor is to. VlSlt apa’uent From the past experlence 1t is. known' - _'"s;’a o | |

o that the probablhtles that he w111 come by. train, bus, S(‘OOtCI‘ or by - R B (a) W@ﬁ@%ﬁ@ﬂﬁrﬁﬂ%@m%ﬂiw @mﬁﬂﬁw

L other means of transport are respectlvely — =y T and = The ' ' o

_10 E TR S w Hﬁ%ﬁeﬁﬁﬁwm m?@@ﬁmﬂe@—iﬁﬁ

L probabilities-that he will be'late'are Z 3 and E if he comes by I o : W'
: tram bus and scooter respectwely, but if he comes by other means: I S (ff) 'Deﬁne mdependent events w1th an example B 2

- of tra_nsport then -he will not’ be late. When he arrives, he is late. . o I
- . S o .aﬁwqatﬂrwwwtwﬁmm-
What is the probab1l1ty that he comes by bus 2 6' o e "

___:‘"ﬂwi b @@m q«sm @T%ﬁ?ﬁ ﬂ%ﬂeﬁaﬁawmﬂwmmwwﬁmw-’

. ‘znzr mn—\‘a @ﬁ W@HWWW W%nmmm uﬂ’-@l 10 5 0 T

i@?ﬂ aﬁﬂ‘rgﬁmﬂ?ﬁc—eam @@HW“‘@ — m i

o ..-Hiﬁ%maﬁw ﬂ!d‘?{lc‘i?ﬂﬂ 5T maﬂa‘w@| o€ o rvrra‘l—qm
ﬁlmmwwﬁ@ﬁmw -



