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INSTRLCTIONS

All guestions are of objective type having four angwer options for each.

Catepory-1: Carry 1 mark eagh wnd only ong option is correet, In case of incorrect answer o

any combination of morve thas one snswer, % mark will be deducted,

3.  Categery-ll; Carry 2 morks ench and only one option is correct. In case of mcorrcch ARSWeS OF
any combitation of mars than one answer, ¥ mark will be deducted, _

4. Category-IIl Carry 2 marks each and one or more eption(s) isfepe correct. IF all earrect
angwers are not marked and no Ineorcct answer 5 marked, (her scors = 2 % number of
correcl answers marked - setual number of eorrect angivers. 11 any wiong option is marked or
iF any combination ineloding o wiong aption is marked, the anaswer will be considered wrong,
bt there is no nepwtive marking for the same and rero mick will be awarded.

5. (uestions must be answered on OME sheet by darkening the approprinte bubble marked A,
B, €, or I}, Cuastion boaklet sevies coda (A, B, C, or DY must be properly marked on the
OME. | | '

| G Use only BlackiBioe ball point pon o mack the answer by complete filling vp of the
pespective bubbles. |

7. Write question booklet number and your doll number carefully in the specilied jocations of
the OME, Alsofill approprinte bubbles, :

%, Wiite your e (in block letter), name of the examination center and put your Tull signature

'H in approprisie boxes in ihe OME. |

9. The OME is Hable to bocome invalid if there 15 any mestake in Gilling thi cormect bubbles fos
question hooklet nimber/roll number or il there is any discrepancy in the name/ signiture of
the candidate, name of the examination center, The OMR may also become inmvalid due to
folding oc putting stroy marks on il of any damage te it The consequanco of such

I imvalidation doe to correst marking or careless handiing by the candidate will be solo

responsibility of candidade. .

10, Candidites ure not allowed to carry amy written or printed material, calowlastor, pen, log-nable,
wristwalch, any communication deviee like mabile phones ete, inside e et nation hﬂl“
Any candidate found with such items will bo reporied against and hafier candidature will
be sommarkly cainscelled, e

11, Rough work must be done on the question paper isell Additionnl blank prges sre green m
the question paper (oe rongl work.

12, Hand over the OMR lo M invigiltor before kegving the Examination Hall.

13, ‘Thiz paper contains quostions in both English and Bengall, Meceasary eane n'nl_l [:II‘H-HEI[iLm
wizre tnken while framing the Bangali version. Howeyer, of any discrepancy(ae) 15 Jare I'ﬂbul]ﬂ
hetween [he two versions, the information provided in the English version will stond and will

L be treated as fmal. '
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PHYSICS
| Category-1 (Q1 to 30)
(Carry | mark esch, Only one option is correet. Negutive marks - 4}

1. Tllm-e Elﬂﬂiﬂlt!i, ench nit'trmss '’ grams situated at the vertices of an equilateral AADC of
side '’ cm (as shown in the fipure). The moment of inertia of the system about a line AX
perpendicular to AB and in the plane of ABC in g-om® units will be
‘m" gramz BTAE 50 B4 ‘a® o AEHEE oo T g A ADC-ow Rt s

e () | ABC WEH AD aF HREF AX G 6T ORDR s whE (g-em? )

EIE
T 4 - ¥
A) 2 ma (1) Enm i Ly 4;,13 (D) Emﬂ

2. A body of mass m is thrown vertically upward with speed /3 v, where v_ 18 the escape
velocity of o by ﬁ'mn earth surfbce, The final velotily of the body is
m SR oS FEE B TG T o3 v, T 0T &R ) T v we < wlie
afears | =gl il v ara |

Ay o gr(B) 2w, (€ 3 v D) V2 v,

d A particle is subjected to two simple harmonie molions in the same direction having

ual amplitodes and equal frequency. 11 e nlitt e
ﬁé‘.‘iﬁ:mﬂduﬁj 1'Ilﬂii§:1 the ;:ﬂ?asc lclfffazrga 1:‘-.;%51 hﬁl;gﬁpkﬁﬁ:éﬁﬂﬁﬁéﬂi;m Apiics
Gl el ok ey yE s e e o e e e o Bee
IERICAR | & Sl agclia gk G b seme peelee e s oo e
UY BIETF Y e e paelEn ey v oids s

(A) 83 ®) 5-F (©) Bon my s=%-

4. A body of mass m is thrown with velocity u from the origin of 8 co-ordinate axes al an
angle B with the horizon, The magnitude of the angular momentum of the saricle about
the origin at time t when it is at the maximam height of the trajectory 15 proportional to
(A) o (By

& v (1) independent of u

el Fehremes J[ERS Tarr Wi e A 0 G TR m SO aSh E 1)
| { WY SE0 W HAbE Tswi wry, W i gE B e =SS s B
T TRl

(A) (B) |

() (TN u-dT @ Fla=ef =i

O e W O T - b N | omm R Sese— Ty L i [ EERLE STA S e

A 4
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5. 27 drops of mercury eoalesce 1o form a bigger drop, What is the relative herease in
surface energy 7

27 T wirars g7 e 2 «of au gew el 'R | T W el ey 3N

FEh 7
! i . e _
(A 3 (%) 3 (L) - (2 &

6. Cerain amount of an ideal pag is taken from its initial stade 1 to Gnal state 4 through the
pathg 1 — 2 —» 3 —» 4 as shown in figure. AB, CD, EF are all isothermsgdi v, e the most
probable speed of the molecules, then
S TR e wed s S T | TR | 2 - 3 x4 Y0 SR w4
Fpm WA T | AR, CD, BF s 08w e e 5 | e adqefia s e
eU R LA L RTCH

(A) W, at i=v a4 >y, al 2w al 1 (B) v atd>v all=val 2>V, il 4

)y v, uﬁlh-un::ui;‘t-‘ljul-"l'-*?”ull D) v,al=vy ot 3= vy, at }vpﬂtd

7. If a string, suspended [rom the ceiling 1s given a downward force F, its length becomes
Ly, It lengih is Ly, it the dowhnward force is T, What ig 1% actusl longth 2
e g G T e Fga® ¢, e o brea e el = L, F, 99 R B
W L L, | e Sl s Al e T

: . 'I"'I L - hd
ay i #) L, . Blathly
) |.E i ILL
A q
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B One mole of 8 distomic ideal oms undergoes 8 process shown in PV diagram. The lotal
heat given to the gas (Tn 2 = 0.7) iy
T T - e e pv o seiie s s Wrn Py it g )
P 01 et 1=t ¥ars =t @ (| 2 - 0.7), ol =%

B
A
T
. Isothesmal
| b ;““'“ ‘Tl’;‘
] : I
i 1 ‘Iill
Vo 2V,
(A} 25P,¥, (B) 3.9 PV (C) 19 L (L) L&DV

#. Two charges, each equal 10 ~q are Kept ab (o, U3 and {a, ) A charge if 15 placed at the
origin. I g is given & small displacement along ¥ direction, the force scting on g is
proporlional o ,

W g R S B o, 0) @9 (s, 0) TS g | YIS g WME g S |
q SN y WP R ISR IR0, o WG g9 e 99 Frse reEha FAgArS] w5
| J

(A Y (B} -y (& - ) ==
¥ ¥

I Consider a thermodynamie process where internal encrgy U = APZY (A = COATant),

I the process s performed adiabatically, then !
(AY APV -+ 1) = constant (B} (AP + 17V = constamt
o v : LV
(C) (AP + 1V = constant (13 —— = conslant
{AF+])

NG =g, TR St ffien el e T U = AP2V (A = &79) | o o goh
wEE i oy

(3 AR =i B) (AP + 12V =@
' | | v
£y (AP 1)V2 =213 I _
St - S —
E J =l
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A peutral conducting solid gphere of radius I has 1wo spherical cavitics of radius a nad b
as shown in the figure. Cenire 1o cenire distance between two cavities is ¢ g, and g,

charges are placed at the cenires of cavitics respectively. The forceé Beiween g and q, is

| - . R
() e, gl : (3) E;_E:qﬂqh[ﬁT* th
(C) zemo (D) insufficient data

R &y qals Fral o el o T a9 b e uit oy e s
(o =mi¥ie) | qibase Tovg aids il g o | S ce e R g @ g,
I EI0E | g, 8 g, -8 ) RS A W

L1 U0 ' LN
[FA) s, o (B 4'.It$.':ﬂq'qh[‘un "'EI;J
(C) >0 (D) EF

Congider two copeonirie conducting sphere of radil R oand 2R respectavely. The mmner

_ ! | . IR ,
sphere is given a charge + (J, The other sphere 15 prounced, The potentinl @ v - e 15

R @@ 3R el Wit waaEre o Tiee ane | Frac (AT + ) I

(R T | AT A e I e | ¢~ 3—?- wary fea e
_ 1O - . iy 1 20 8
() *il'iill;:._-. Gl (3 U (L) dme, IR (I
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13, % =

Two infinite line-charpes parallel to each other gre moeving with a constant veloeily v in
the same direction as shown in the figure. The separation between two line-charges is d,
The magnetic attraetion balances the electric repulsion when, [o speed of light in Gee
space |

U IR L D T o Y St N ——— Wl
el | afire e B e AW d | (1w e w9 wlie Rado e ofere
TR TR, [ = ™A1 =R W )

[A) v o2 (B) v=;§5 ()] v=¢ {]’.’J} 1.”-%

14, The electric potential for an electic field dirseted pittalle]l to Xeaxiz 15 shown in the
ngure. Choose the correct plot of electric field strength, '
X-%% e v siberwg efpseres «fiecq o vt i | eRerse
AT E el e v |

{A)
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A straighd wire 2 placed in a mageetic field that warice with distanee ¢ from origin as

B = H-[;, [E .. ]I: , Binds of wire are al {a, 0) and (25, (1) and it enrmes o sureent LT [oree

il

on wire is F= I&,L%"—] 1, then value of k is

T TUCT ¢ TG WA B - By [2 .I]fmiﬁﬂ qafiy prve tern o=l T mTE
a J

g | CRBE T S (a, 0) @ (Ja, 0) TR SR e wibE w T | oTEE whes
AAfE rRE | RIS T ul wrlEn Bew e W ouE Fe rﬂﬂ[ }-Jlﬁ"'_"ﬂkﬂ‘ﬂﬂ-
LTE N

(A) 1 (B) 5 €} —1 it _é.

In  closed circult there i only & coul ef inductance L antiresistange, | 00 Qe coil is
gitusted in & uniform magoetic Geld. AW on a swdden, ‘ﬁm magnetic {TmePmked with the
circuit changes by 5 Webal What amounl ol eharge will flowein the circult as a result ?

(A) 300 C

(B) 005G |

() 20CH -

.{D} Value ol I. 1:@!1. hﬁkrmmm 'l"m] the charpe lown

uﬁE?ﬁ‘ AORY [Tl T iR e 0N A T | e TR < 100 0
[ Lﬁaﬁ: Eljiﬁr ER1S A P e sl e | CE gmﬁlﬁﬁ ey el 1P T (1ux)
mﬂﬁmﬁ‘wﬂﬂ: o T AR W] AT e el e e a1

{AY 500 C

@) 0.05C

(C)y 0

(IF) A - i O s el b v =@ e |

An electron revolves sround Lhe nuclens in g cireular path witk anpulin momentam LA
uniform magnctic feld B is applicd perpendiculars to the plane of ite orbit, 1f the electron
experiences i werue T, then

(A) TIL (8) s nnti-parallel w L

€y T.L=G0 (I2)  Angle betwoen Tand Lis45°

qal Swge FREFumn eelice T e L riee e oy awiee g |
Eretlicre o rdT SEY Sfswr G T S e B S e T ) Areisive G
IR T 64 ofyes o0 OE=,

(ay T|L 3y T L s
) T.L=0 (D) T & T - sl 18 55 45"
$ . Bie
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When an AC sowrce of emf E with frequency o = |00 Hy is connected scross a clruil,
the phase difference between B aod curront | in the cireadl is observed o be % as shown in
the figure. If the cireuit consist of only RC or RL in series, then
@ = 100 Hz F=% 7 b @ 5, W addve Y&v FaFA SV o L @ HIE
-1 S W = T (T s | ek o (e Wim Re A RL T AR
W S

o
(A) R=1Kk{L,C=5npF (B) B SIMED L- 10N
(C} R=1k L=1H () R =PkeE@= 10 uF

_I_ | uf_z:
Er l T‘

A'battery of emfl E and inmternal revistunce v is conmected with sn externsl regiziance R as
JShown o the figure. The Dattery will got os o constant valtage source if

{A) r<=R

(B) 3> R

Y =R

(O It will never aet as a constant vollape soune,
s B, B ofbesiae 99 o ¢ WA e sl aibife s ot 9 e R g
T B0 | GG fE reEie T R e s i
(A} r<<R

(B} r>»>>R

(L) =R

(L) - o8 e reebe Sen @i = =9 = |

— e — ——— e — s b 3l I e T -

9 oy " P,
s
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In Young's double slit experimoent with g monochromatic light, maximum intensity 15 4
limes the minimum itengily in the interference pattan, What s the o of the
intensities of the two interfedng waves 7

a5l e wical Ao By a9 B-TEw oS S wanE | R D O e e
Aries B TR Syt 4 o v 56 wmefEe wapre SR WEHE 5 !

(A} 19 (By 173 Cr e Dy 12

The human eyve has an approximate angulor resolution of B = 5.8 « 107 rad and typical
photo printer prints & minimum of 300 dpi (dots per inch, 1 inch = 254 cmy. At whal
minimal distance d should s printed page be held so that one docs wol see the indiyvidual
dots 7

W B e Fpehe was) 0Bl 02 58 = 100 gy aaliTeRRe S0 s
A 300 dpi-0s TS A (dpi T AfE S rgm e @ | incl = 254 o)
Wi TEli TG T o Wew SeE IS 0 W R ST e

(A} 2032 em (B) 2950cm  (C) 1S9 em (D) 6,85 cm

IF the kinelic energies @f an electron, an alpha partiele and & proton Baving sam
die- Broglie Wﬂ'w.:lmgﬂl ArQE,, &y dnd £, Sped ively, then

Sl el SRRt T Bela, aalh wee e oS b e U
WRIEFTE ey 9 &, ¥, SEH

PA) e b 8y (B) & =8y =Ee, C) g=ey<g (DY &y=&s =85

In a Young's double slit experiment, the intensity of light s a point oo the screen Where

« the path difference between the interfesing waves is A, (A being the wavelength of light .

used) @5 1 The intensity ol a point where the path difference | !-:% will be [#ssume Lwo
waves hiave same amplitude)

I . X
{A) zemo (By 1 () E (T2} 2
Furaag fi-fEE @@ i Sevm il R Slge | i BRIE SRR <
=T (3 = S STAE FEReed) | T R e dide ;' TS s S 0 (9

w3, b warsra R ) |

| . |
(A) =T (o) 1 (L) > (L) 7y
I = = = B i i._- S
1] : ‘;
:
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id. A Fener f];iﬂdﬂ Pmmg break down voltage Wz = 6V is used in a voltage repulator cireuit
showm in the Ggure. The mintonng current requined to pass through the Zener to act as
il W?Tﬁﬂﬂ regulator is 1) mA and maximum allowed current through Zener i3 40 mA. The
maEximnum value of R, for Zener to act as a valtage repulator is |

e Brm 6v _E-%w-ﬁi et «elb vy STss Teiebs By TN R
SR | TWANGCY TR Frer @ et g e rerias we T ﬂm
TR HANEAE T 10 mA A9 T T T s 40 ma HEE SIS S o |
LR tenrier s o =ram s R, -5 A6 W %1

(A} 10061 (B) 400 0 (0 0.4 03 (D) 950 £

. 25, oThe expression A(A +B) £(B + AAJA + B) simplifies 1
AATB) + (D+ AAYEA + B) -0 s e ara

(A} A+ R (B} Al (C) A+B D) A+H

40, Suppose i a hypothetical world the angular momentum is quantized 10 be even integral
- n. . .
| wiltiples af e Ihe lorpest possible wavelength emited by hydrogen atoms in visible

runge in a world according 1o Bohe's model will be,
(Congider he = 1242 Mev-iim)

WA 99 T FEErs @iEe s e -Ih?ﬂm s b e eltew oy ra- o
Y SPI CPILA CETEC TR (e Py s v Sty a, (o s he
« 1242 Mev-fim) |
(A) 153 nm (B) 409 om (C) 121 om

Aw - - =l = T — %= T —— = 7 —
E s
— s —

A 11
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27.  Given : The percentage error in the measurements of A, B, Cand D nre vespectively, 4%,

. A'R3
2%, 3% and 1% The relative ermorin A= o &
CDh?
I
et AR
ALB, C 6 D - AT e T TRt 4%, 2%, 3% @ 1% TE L= —— -
CDl
EiiFE w204
127 |27
R B @i t,
. 7
{C) -!%-T"fﬂ (13} %—%

24, The Enopy (8) of @ black hole can be written as 8§ = PkpA, whene ky 13 the Boltzmann

constaftaind A is the area of the black hole. Then ) has dimension of

(A) L7 (81 MLT

(Cy L= (I3}  dimensionless

arol el (219 TAFA) G (S) TF S = kA TN S0 90 A (R ky,

% TAIPEOTR O 9 A T AR TR TR | O 3-8 U

(AY L4 (B) ML

(cy L2 (D) Wi
5 - 12 - e wigw -
2 &

LOLLEGE.
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39, The kinetic enerypy (Egh of a partiche moving alonp X-axis varies with ity posidon (X) as
ahown in the figure. The force acting on the particle at X = 10 m iy

X e T e e 0 - i AR (1 ) e B e
ROAOE! T4 X~ |0 oy, W4T b o fismsiter == ara

e — ——

(B =5 N

A,
A particle is moving in an elliptieal orbit as shown in figure, If B, Land 7 denote the
livear tomentom, angolar mementum and position vector of the particle (Trom fopus O}
respectively at o point A, then the direction of @ = § = Lis along,
[A) -tve x axis (BY —veraxis
[(C) vey axis (1) —vevaxis
gl ey ol o e (B o ulk A Frgte b, Do T tde
o, (I R wae ailee wRyE reEE (T O B e e ore, e
G = p x L 9% i o=
(A) 4G xS TR (B)  WEIGF x WO e
(C) - AEFEE y S (T3} i y wewe g

- ety Moo

A i3 Y 3P,

it o

LOLLEGE.
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Category - I {(). 31 to 35)
(Carry 2 marks each. Ouly one option is correct. Negative mearks - ¥)

One mole of an ideal monoatemic s expands along the polytrope PV = constant from

V, to V', at o constant pressure Py, The lemperatre during the process is soeh thit mols

specilic heal C < ¥i§-. The total heat absorbed duving the process can be expressed as

o5 T ST TR S PV = R, TR T eI e W R S
v, TUCE V., 0, TR B M A0 (P,) | 0SSR A SR i Y i

i R ol 5;: |G SEHEAT w5 TY S TR T o 1w e

ST R W o

1 1
® Ryl

I F

i
D}y PV, |—L- 1]
I:: } | 1{”12 F

hree concentric metallic shells A, B and C of radii &, b and ¢ (a < b < ¢) have surface

charge densities -+, o snd o respectively. The polential of shell I 13
2. b e (a<h <) TP FSAT sarefas wss (N5 A, B, C (REW =9 | A, B, C

Tl Py S S U YRR e, o, Ho | B (IR RS 5

(A) (a+h+c)o
gl
o el 5
() \\" I1--I L-]E
L - 'E:I:I

LOLLEGE.
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33, A hortzontl semi-eircular wire of radius r i connected o & battery fheough two similar
springs X and Y o an electric cell, which sends current T through it A wvertigally
downward uniform magnetic ficld 1 is applied on the wire, as shown in the figuare, W hat
is the force acting on each spring
BRI (YN I ET, i IR « IPId efTEeT i o X @ Y gk
W e e alh Wiy carEe Yo vies e Towe | et W) fera | e
TR TN 0% WA, B VGRG0 Tm ve rem Severa Fige R e i e |
4 e il Ferrm v e aa e e g

2
2

(A) 2meRr (B) =mBl (C) Bl (D) 2BIr

M. Find the equivalent capacitance between A and B of the following arrangement |
B =l it A o -9 SHHY G Sy W

clE ¢
A—r| H‘| | s
(A) C (B 3C () E_;' (1) jzi

35. A goll ball of mass 50 g placed on 4 tee, 15 struck by a golf-club, The speed of the goll
ball 0 it leaves the tee is 100 mdy, the thne of contact on the ball is 0,02 5. If the forea
decredses to zern linearly with time, then the foree the beginning of the contnel is
B (tec) 1 Boiw Wl 50 gon W 9B srerr T, tevwie WA WS w9 T | B
S TN AR VR O 100 s o e ] 300,025 | 1R we s
MR 0 TN B0 00 e W, W ves Hae I NE
(A) 100N (13 200 M
(C) - 250N () S00N

= EE AP R . e Rk m— = —WE E L

LOLLEGE.
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Catepory — TTH (0 36 to 40)

(Carry 2 marks ench. One or more oplions sre correet. No negative marks)

X—>

Two wires A and B of zame length are made of same material, Load (F) vs. u-lmgmimi{xj
graph lor these teo wites 15 shown in the figure, Then wﬁiuh of the fallowing slmammﬁa;

isfare trie 7

(A) The mevmlhnuml uf A 1s greater than that of D,

(BY  Young's modulus of A is greater than Young's modulus of B,
(T} The cross-seetional arca of B is greater than that of A

(DY Younp's modulus of both A and B are same.

| A8 P il wra Tl e e e o wl Bewe e ol oo e e e (F) |

D9el7 () A TR TR TTEE | ST e TR S A Bidee e ww
(A) A SHHF AT UTETAN TWOFH O WOITTE HameTa TR TEE [aE Cimll
(B) A SiEd S0 ol 13 Sl Se oo r 1A |

(C) B s 2 a0 TRarpe A IR S a0 DI T T |

(D) v G B o 75 |

TOEE, O — T E———— | —— N S e T

LOLLEGE.
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A hemigphere of rndivg R iy placed in 0 wniform electric field B so that its axts is paraliel

to the field, Which of the following siniement{s) is / are true 7
(A} Fhix through the corved swiface of hemisphers is =R2E,
(B} Flux through the circulnr surface of hemigphere iz nR2E.

() Total flux enclosed is 2o,

(1) Work dane lngioving @ peint gharge g frem A e B via the path ACB. depends upon
R. | |

ctlle W SIS Sty EaTe Sye SfbeTEa B TW OGN ST A T U0 s w0

b ST O TR | e o O/ BRela e s

(A} SO e Ty e Rl mire viisem ar2E |

(B} ST gl B we ey Pl i vifEem e |
() e e o P e iR e

(B2) il e I g TF A T B 198 ACB 19 TERm R ticer swsicha s R

17 9o el |

b7 o L

LOLLEGE.
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gl chrcc)

J 3 j
g ]
@ ®

A5 shown in ﬁgur:, i reclangular loop of length 'a” and widith ' and made of 4
conducting material of unilomm cross-section i kepl oo horizontal plane where a
unitorm magnetic ficld of intensity B 18 acting vorlicully downward, mme per unit
lengib of the loop is & (¥, B the loop is pulled with nidurm veloeily "»'-'.'.i::':l hiorizonia)
direction, which of the Ivllowing statement isfare e ?

_Bbv

) Carrent in the loop [ = ——
A 284 2a)

(B Cument will be i clockwise diteetion, looking#6m the top.
(C} ¥p—Vg=¥g — ¥, where V is the potential.

(D) There cannot be any mduction in part SR

O A T S, ST surami el afid) SRAT ‘ot Ty e b e faiae
WSIHRG TH  S wm we rri p Se g T Sy oty fa
WE | T o g DA G 0 | B e SRS W ' e O o
S FE (W B 2 Tiwa R sy g

Bev

(A) 0T W A ) = o
A(2b+ 2a)

(B) G OO e saEa e e i e
(L) Vp—Vg= Vg~V LA v 775 Rea

(D) SR ST A S % |

fama W JAEE e ——— — o e— —— ———— w  “l
'l N —
| -

A | I8

LOLLEGE.
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39, A sample of hydrogen atom in its pround state is radisted with photons of 10,2 eV
encrgics. The radiation from the sample iz absorbed by cxcited ionized He', Then which

uf the following setement/s isfare true 7

(4) He' electron moves fromn=21wn=4, J j

e — .
=
-

{B) Inthe He™ emission spectrn, there will be 6 fines.

(C)  Smallest wavelenpth of [le" spectrum is obtained when trnsition @ken place from

n=40n= 3,

(I He' electron moves fromn=2wn=3,

ceT wrn T s e BTgioe g 10.2 oV s Ciee vl FiEGe o o7 g &
FETEIHA e e e RfSa Brafire wits He' @ IS o9 | T
s e Bl 4 Slimsle ey g

(A) He" TEHE n =2 T o=4 & 49 0T |
(1) He' v flEad 9+ es 6 B ol i

() He® -odm il qpaas) Saniars el e E BEEET o - 4 T = 3 0E

S A= |

() He' BF@ER 0= 2 9% n =3 - T4 T |

LOLLEGE.
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40, A particle is moving in %=y plane secording 10 ¥ =b cos mii 4+ b sin wi j. Where @ is

constanl. Which of the following starement( <) isfare troe 7

E
(A {—_L& d constant where B s the iotal energy of the particle,
LI

(13)  The trajectory of the particle in x-y plane is a circle.

(C) Ina, - i, plane, uwajectory of the particle is an ellipse (8, #, denotes the

components of aceeleration)
- A E-l‘l
(3] a=wm™v

A = xey WE T = Bcowati + b sin ] Aid| S FraeiEler, THH w B A9 |

GO T ] ORI 341 Caniey ety SRl wif ¢
() 2 M TN | s el e e
i

(B x-y O F0 ST T

(C) &, —a, SC FEITT TREAT GFEEE (a, S a, TF GHI Sriety)

1 fa=wm"v

A 10 oy

LOLLEGE.
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CHEMISTRY
Category=1 (Q 4] ig 76)
(Carry 1 mnrk eueh, Only one aption is eorrect. Negative marks — %)

41, Tow many monobriminsted product(s) (ncluding stereoisomers) would form in the free
racdical bromination of n-butape

n-lEhEE TEEEEE R 1AM s Aabs reloeew s st T
(Bfnserdramms ) Susig o=
(A) 2 (B 1 (C) 3 (o 4

41, What s the correct order of noidity of salicylic acid, 4hydroxybenzowe veid, and 2 g
dibyydroxy benemie acil 7
(A) 2, b-dihydroxybenzoic acid = salicylic acid > 4-hydroxybenzoic agid -
{B) 2, d-dibydroxybenanic neid > 4-hydroxybenzole acid aedlieylic agid

| {C)  salieylic aeid > Z, G-dihydroxybenzoie acid > 4-hvdioxybenzoic naid
' {13) =malieyiic acid = 4-hydrosybensoe peids 2, G-dihvdrodvbenzoic scid

ke s, atyiraefi als e 2, (SHTEsRTEiET wibse
_ R A [ﬁrﬁ RS

| (A) 2, 6-STEERERICACWRS Al ﬂmﬁ‘wtﬁa s > 4-gEEiHeTaTS ik
B 2,6 ~a1m§ﬁummﬁm wiiBie = | -2 ERraelis wnbe > wiEmERR i
(C)  FET Tﬂ-ﬁ"mﬁ%‘* 2, G-I B RATARRS WS > 4-mEEAe S
() 5 F SRR > d-urEE AT A s > 2, 6-siiziBnfEng R e

3. The ennl form in which ethyle-3-oxobulsnoate exists 15

T JWe B BT -J-Eﬁ}nﬁﬁfﬁ:ﬂ*;_, [[Ie) PR e 7 R o T A =

| 3
£ I
atuimenC o o ‘ _ __#__,IL"H_% '_‘#,_H
(A) HiL & CHy COC,H, By Wom =
OO,
iyl . o1
\ |
e e ] o 9. et /g
(L) g : :"”i],"; (D) HyC" '“q"f"f O H
H F
A 21 P,T0

LOLLEGE.
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44, The correct order of relative sinbility of the given conformers of n-butane is

n-HEE T frﬁﬁ-ﬁﬂwmﬁwiﬂ}miﬁﬁmﬁﬁ?ﬁwﬁﬁﬂ
CH;
H By Il mh
fJg i
Cily
| 11
(A I>1=10 M) M>M>] (Cy 111> 11 (I I=Mm=>n

45, CH(lig) » ?D:{g} > 6CO,(g) + 3H,0ig)
Beneene burng in oxypen according to the above ﬁcgum:imn._. What is ihe volume uf DAY EEn
(al $T1") needed for complete combustion of 39 g of liquid benzene P
(A 11.2 lire (B) 224 litre (C) 84 line (D) 168 Iitre
Wi Al Froes v s silcersy S-isfers was ok |

CHy; (D) ""Qﬂ { *IHT - HHJIW‘M + 3HL() (S#)

30 4 Gl tﬂfmwmﬁmmwaﬁm HIHrHTAY HGH, STP-TW BIF W &9 -
Wy 11266 (B) 22.4 ¥bmw (C)y &4 Fbm (D) (68 fFim

4. How much solid oxalic acid (Molecular weight 126) has o be weighed to prepare
|00 mL exactly 0.1 (M) oxalic peid solution in water

100 mL 0.1 (N} oxalic acid -7 W @ #@e sy e sl oxalic acid (966)
ST TR S0 P [oxalic acid <3 S S8 = 126]

(A) 1.26g (B) (L126 €y 0.63g (D) 0.063 g

47,  The major preduct of the following resction i

Frafife ffrafis Bae g il e
FC—CI = CHy + HBp
(A) Fil Cily CH;Br my FiC ——CH(Br) —CHy
(L) Fg. C—CHIT—Cl () F,OCH—CH CTET
At = - _P_.r - .
_*"__ _ 2
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49,

S4),

51.

PC-2022

[n Bohr model of atom, tadius of hydrogen atom m ground state 15 vy wnd radivs of He*
iom in ground staie is v, Which of the following 13 corvect ¥ :

*ARIYE W& I Rohr 0% ©F S|, o9 we Wiy 99 SRS fmaeE e o,

vt SRR ISR He S A o, | R T et Wi g

(A 124 () r—"=1 () fi:‘ (I T_Eﬁl

Which one of the following is the correct set of four quantum numbers (n, 1, m, 83 7
Shra TG sraft TrErEET T Ol A T Aot e e

e 3

(A) [3,{}., S : (B) [ﬁ.. 3.—2.—§J

() [3 =2 —-]-ﬁ | (LX) Ifdr'ﬁ,—- i-l,+£}
SR 1 \ 2

Avpgadm's lew 15 valid for

(A) all gases (B) el gas

(€)Y Von der Waoals pas | (¥} real gas

SiiCorsirga ¥ur biehes T oo |

(A) % T “ (B st

() ERSET STE I (I} 2KEE (real) S0

A metal (M) forms two oxides. The ratio MeO (by weight) in the two oxides are 25:4 and
25:6. The minimum value of atomic mass of M is

s g (M) AT el tefi wrw | sk ibne M0 T S (Su BOTA) 25:4
R 250 | Wl Aailee g (e )

(A) 50 (B) 100 (C)y 150 | 200

The de-Broglie wavelength (L) for electron (e), proten (p) and He*' ton (@) are in the
following order, Speed of ¢, p and a are the same

Bl (c), A (p) <R Hed" joo (o) @9 7 o eaalad Faflde = e ) e, p
T o HAGRS o |

(A) a>p>e By e>p>on () ce>a>p (1) a<p>e

| mL of water has 25 drops, Let M, be the Avegadio oumber. What is the number of
ilecules present in | drop of water 7 (Density of water = 1 giml.)
| Tﬁ. ¥ B 25 5 drop L Ty | 9 T H” T Awvogndno HENI ] | deop S aanle
ST S A 7 (B Y =~ | an s i )

0,02 18 _ 25 = (.04

(M) THa (B) EHII | () EN" L

rIT-| ﬂ!
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54,

55.

5,

57.

58,

ML-2022
Thwe number of unpaired electron o Mo ion is
M * S W {unpaired) SETGTAR Moy

(A) 2 (B) 13 (C) 5 (D) &

The average speed of b, an T, K i equal 1o that of Ly it 1K The mitio FyiTy18

VK S H, W 45 Afbeas 1K S O, S 5 ST 99 ) T, : T,
weiele &

(A) 16 (B) 16:1 () 1:4 ™ T

A sample of MaCO, is dissolved in dil. HCH moed the solution ds neutalized witl
urmmenia and bulfered wiih NH,CI ¢ NH,OH, Disodiin bydrogen phogghate reagent f

added o the resulting solution, A white precipitute is formed, Wha is the formuly of the
precipita ¥

MgCO, 9% S0 R Y 1O B IoS F00 SR Wi o = @51 | e B4
NFLCT RHOH 9% 15 ﬁmﬂﬁa"ﬂm SRS WALAE 1A S 5 | g T
BT Sy 0wy rwlie s oy

() g (PO, ), (H)  Mg(NH)HPO, (C) MgHPO, (D) Mg,P,0,

XeF,, NOy, HON, ClO,, €O,

Iedentily the nom-lincar modecule-puir from the above mentioned molecgles
BriArgT ol S et e i e
(A)  XaF,, CIO, (B) CO,, ML, (C}  HCN, NO, (D} Cly, NO,

The number of aloms in body centred and face centred eubic unit coll respectively wre

© (A) 2and4 (B) 4 and 3 () 1 and2 (D) 4 ond &

A

I T o e S T R e ———— | —— _— T = e e——— e & e

body centred 98 face centred WP <O T 1G0T TS
(A) 2<% 4 () 4 a9 3 (C) | =32 (D) 49ag

24
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59,

Ol

G

- L2822

The metal-pair that can produce nascont hydrogen o alkalioe medium is:

(31 -y I s il B e ol e i e

(A) Zn, Al (B} Fe, Ni (C) AL Mg (3} Mg, ~n
The correct bond order of B-F bond m BF, molectile s I
(F,, W TR B-F A9 (bond order) FEEe ﬁ
| .3 .

i o ' |3 — .
(A) | (13} 11 (Cy 2 (2 | - E
Sadium nitroprusside is -
rAGER AR Fa e
(A)  Nay[Fe(CN), NC»,] (B}  MNa,[Fe(CN}, NO|
() Naoy[Fe(CN); N (1) MNay|FefCN); MO, |
Choose the correct stniement for the [NCN), 2 complex ion (Alomic ao. of Ni = 28)

(A} The complex 15 square planar and paramagnetic,

(BY  The complex is etrubedim] and diamagnetic.

(C)  The complex i sepimare plinas and dinmignetie.

(I3 The complex s ietmhedral ond parsmagnetic.

[NI(CN, |2 W i (NG o SRR o = 28) et e #aw RS his

+410 _

(A)  wiheE E G -l (epeare planar ) GFEE m{pﬂrﬁmnmﬁin}l

By Wiew SAER seEER g e (diamagnetic) |

() e wEmD wsE-sTasiE aw SR

() =fbe syl BgyERR o G ) :

The boiling point of the water is higher tham Liguid HF, The reason i that
(A)  Hydvopgen bonds are stromger in water,

() Hydiopen bonds are stronger in LT,

() Hydropes bonds mre farper in number i HE,
(17} Hydrogen honds ave lsrger m oumber in wiater,
ST ™G AR S G SR T e

(A)  SiTE ST e i S |

(B)  HF -« QY aw sk =[G

(0 HF-0 STETEEE = Fh0 Lo e sl |
() TR R ECHICS o M) Gor e |

-— e
e T = TR SR w: i [0 B

23
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5,

fulh.

Wi,

ME-2022
To a solution of colowdess sodinm salt, a solution of Jead nitrate was added to have
white pregipitale which dissolves in wann water and reprecipitaies on cooling, Which of

the following acid radical is present in the sall ¢

T4y m‘l’%‘m FACA B0 B TEE TERDT BeE T e ol s e Lo oy
oW G N WO TS w0 w e ir‘é':ﬁ' A wreil EEm e s | Sy
WA s e e e g 7

(Ay CI (B 80/ (C) §* @) NO;

Chidation states of Cr in l'f_ﬂ_f_?fzﬂ-? anl [.'.lﬁj-_ are, mﬁpcl;.'ﬁv[;[:,l

{A) +6,+5 _ (B, 410

(C) 46, +6 (D} Nane of these / SR TGS 70

Which of the following is radioactive ¢

(A} Hydrogen (B) Deoteriom (Cy  Tritium (D} none
Wigra Tl Towiie T 1
(A) waggEE (B wREE () Gl (D) rEEDE

T'he correct order of acidity of the following hydia acids s
Meew e €y smenrs i e wFwe Wi e o e,
(A) HF>HC1 > HBr > HI " (B) HF = HCI < HBr < HI

(C) HF<HCI> HBr = HI (I HE > HCl < HBr > 11

- e c— — .
A s . —— . — W — n mom 3 RS S mm T mEmmm ® m o

21
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o cd
a8. CH, H,C - CHOCH,

(1) (2}
Hybridisation of the negative earbons in (1) and (2) arc |
(A) sp? and sp® (B} sp and sp® () -leh sprt (I7)  baoth sp i
(1) (2) F90F HPIEE FHEEE st o' y
(A) sp® and sp (B) splandsp?  (C) BemEsp? (D) BEYE sp?
&8, 1
| i s J: '
s e
| | AR
' | M 11
| The catrect relationship between malecules | and 11 is
(A) -~ Enamtiommes (B Homomer
(C)  Diastercomer (D} Constitutional isomer
oo w0 we g ll-tnﬁxm HiFw wouyil e .
(A) W (B) AR B
{C) smBReasia . (D) WAt SIETw

M. The sorrect order of relative stabilily For the given free radicals is :

s yfr geeelm sl gliios By ol 19

I i1 COOE]
a I'Pff . -.-“'ir : /
H;C—CH F1,C ﬂ"-{‘.‘l\[& H4( ——'{I\I\
| L 11 MNICH )5 i ™ EEI'J-HJE
(A) I=]> 1Ii {H} > (=) (C) M=1>1 (D) M>M>1

- = L —— — - =
- = - e e [ TR S B DR NI BT D I

A 7 g PT.0).

LOLLEGE.
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i

13,

-2z

Category-LI () 71 to 75)
(Carry 2 marks each. Only one option 15 corvect. Negative marks @ %)

The praduet of the following hyvdrogenation resetion i

Ty sy rwrre Rty Rirgsis weid o= -

I:lmlgl-u “'fi WE:‘E
+ Hly 2 I+ H >
(L igw ”‘“l‘mwm ;\"-a}‘__,f'! (i uqr‘ R T R R
(1 eqv.) (1 eqv.)
[A] ()

©) L%J r O i m

[y, ) (k33 ﬁ#"-"-j 11 eqw.)

Piek the eorrect Sl feInenl

(A)  Relative loweemg bl vapour pressure (5 Lnchspendent of T

(B)  Osmotispressure abways depends on e siture of solute,

(C) ¢ Blewation of boiling point i independent of noture of the solvent.

(13 Lowering of I'l‘i.':r:;{ing: poa il 14 propoerianal i tho molar concentration ol solute.

Haa Gl sl @

(A) SN FS SEmTRE S (relative lowering of vapor pressure) SIMEER (T) 843
e =3y

(B) SUEH e B wa] mieaa Ao Sem e

(C) upbare B5UA (elevation of boiling point) Hsfig Gerg el 4%

(D) s s wRE fgs U W i

Lel (€ by, 18 the emus gpeed of Hy at 150 K. AL whal lemperature, (he most probable
speed ol helitim [(C, ] will be half ol (€, ), 7

150 K. Vi K s Eﬁ‘r“l'ﬂ;"ﬁ[f”,l, 1T e R T most
probuble speed (IR 7@ ) (€, O, (C 4} 15 S A BT

(A) T5K (B) TI25K (C) 225K (L} S0K

e — e b e e e T e i e RIS TR Tay rikEsE s ¥ > = . oo s et e mem ow E ks e s B BEE R el sy Bl il s el i

. o
o 5

LOLLEGE.



PC-2022

M. The correct pair of electron affimily order is

LIGE VT RE L s g e e

(A) O0=8,F>Cl  (B) 0<§CI>F () §>0 F>cl () 8<O,Cl>F

T35, The product of the lollowang reaction is ¢

e ffivuibs Rivuens wwds o
<0 | Mg, 0 (v " 1. Mg, B, (dry)
= -_ = . - < : ..'fnd-_h
2 d-chlorobenzaldelyds L ARGy
3. ag NILC) 3, S A
(1 LIkl

(A)

() )

Cutegory-FII [Q 76 (o il

(Carey 2 marks cach. One or mpre uplions are carvect. No negntive marky)

l’?ﬁ‘ :}
Ly
I'he above conversion con be carried oui by,
(A)  En - Hg/Cone. HO {(B) i HLMNMNH, i NaOl in ctlylene plyeol, A
(C) i HSCH,CH,8H/H® i H/Ni (D) Bromine water
Bl wetrsal aba aly
(A) Zn- Hg/Cone. HCH (B) i H,NNH, i, NaOH, 3fafém giieer, Bum
(€) i HSCH,CH,SH/ H® & HoNi (D) wéity ryfie

EiE

: » e

LOLLEGE.
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C-2022
Which of the statements nre incorreel ¥
(A} pH of a zolution of salt of strong acid and weak base s less than 7.
(3} pH of a solution of a weak acid and weak base is basic if K, < K_,
(C)  pll of an aqueons solution of 107% (M) HCI is R
(1) Conjugate acid of NEL, ~ is NI,
Fics Tt Fagieela A5 Wy v
(A) SEEd @ 9 wired Qs Besay el Bare pH S0e 7 o IR T )
(B) I @ 8 3y s TR Bt el el wiili e u K, < K wE |
(C) B0 (M) HC) -5 el S pH SR
() NH,~ oI5 S 5=e g8 MH,

[riring the preparation of WH, in Tlaber's process, Lhve promnoten(s) used 16 e —

(A} PLO, (B) Ma
(C) Mix af AUy and K0 (D)  Fe and bn
TEAI FTETE SR Sals s o sFmie SFrvs T ey Tal ) erare oe -
(A) P, (B} Mo
(C) ALD, @ K.0 0 Bem (D) Fe 9% Mn
The eorrect stalement(s) about B, 1, is / are
(A) Al B atoms are sp° hybridized. (BY It is paramagnetic,
() It contains 3C - 4e bonding. (D) There are two types of H present,
B H, 3w Wipe palm qava (ofe) =ik
(A) ¥ B SieE ot seifire (B) <G FU=NT (paramagnetic)
() B S A0 - de 5 T (D) aibrs 58 ¥ H T9wH
Which of the fellowing would produce ensntioimeric products when reacted with methy]
maapnesim iodide 7
(A) Bemzaldebwde  (B)  Propiophenone (C)  Acetone (I3}  Acetaldehyde
ferferfere casterberar wicar Tasislby Tosimeler e snsica P s sy sy B T
drFPasTRiw RiEmers «9id red s v i
(A) RaAfuLEs (B) A
() =PI | () wiEass
kil

LOLLEGE.
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Subject : PHYSICS & CHEMISTRY

TlEE TEw sno

R
oo o EpT SRR ielE e v v Al s e T S e s |
| % Category-1 : @38 Bww wfs | 3l Sua T 1 wva =ice | = Gog B wea 7 136
e S B Y 19 61 A |

‘nau Category-I1 Mﬁﬁmﬁmaﬁmﬁmﬁﬁzwmrﬁmﬁmwarﬁw
R S T Y W 1t =i g

L Category-T11; ﬂmﬂﬂﬁwmm|mmﬂﬁﬁﬁﬂﬁmzmmlﬂmﬁw
Eﬂamwwmmwﬁwrﬂmmmﬁi um%ﬁﬁﬁrhﬂmm |
W AT o W 0 g i wiE A | ol G Ee S sy al s
mwmﬂwmmﬂﬁﬂ‘ﬂﬁ‘gﬂ M4 (U ST | P O T S i |
WA A, W ST S S |

¢ OMR A B, C, D blvs wor vl swi wie ee Fro o g sfgvican B 1
(A, B, G D) #6 Sics Blese a0 ara

& OMR & Swm Fre S w1 s o I e

| 9 JOMR =0 SR g e fatehs car wis g A |

i . | OMR o (AR @t opvicma = e e T W S ST T B e

| SRS TR e WS A |

5., OMR G fifE e e g AR TR Wi e ar o Ficsia S s f

A |

afy,  EEEUER PR [ G e g T e O e s e, sl @ g, S repsa o |
a1 T TR SR e S a9 ar ore i | OMR wEl e aie al wine I

SR W e feE eS| Al A8 s wE G SeTEE W
I G Gl S sia R e wim e W e |
5y, (MAEEWTH, SPAPUEEY, mhewe, ubae, geals, malba, de 9 el gh90te wiEE
A T WA A A S Gl e 5T am i oF T e e
3, PHMER TN WY SR S W] 19 O TR ST | ST TR s O e e
Fed 7 |

3, H T W W MR o wrey 8 wfiRelagn Figraice )

se, % epueinn Hra @ ey ey WIESE o (e Wi | qE] e o TR ey
AT A & WERG] ST T A | S g U [ sy e a w,
TSR E Txia Sy vraa A o FEE 90F [Arafie s ) J

' —_— = e

A
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