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INSTRUCTIONS

All questions are of objective type having four answer options for each.

Category-1: Carries 1 mark cach and only one option is comrect. In case of incomect answer or any
combination of more than one answes, Y4 mark will be deduocted.

Category-2: Carries 2 marks cach and only one option is correct. In case of incomect answer or any
combination of more than one answes, ¥ mark will be deducted.

Category-3: (a) One or more option(s) isfare comrect; (b) Marking afl comect option(s) only will yield
2 {two) marks; (¢) For any combination of answers containing one or more incorrect options, the said
answer will be weated as wrong, yielding a zero mark even if one or more of the chosen option{s) is/
are correct; (d) Por partially correct answers, ie., when all right options are not marked and also no
incomest oplions are marked, marks awarded =2 % (0o of correct options marked} + total no of the correct
optiop(s); (e} Not atempting the question will fetch zero mark.
Cuestioms must be answersd on OMR sheet by darkening the appropsiate babble marked A, B, C or I,
Use only Black/Blue ink ball point pen to mark the answer by filling up of the respective bubbles
coempletely.

Do not put any mark other than where required in specified places on the OMR Sheet.

Write question bookler number and your Roll Number carcfully in the specified locations of the
OMR Sheet. Also fill appropriate bubbles.

Write your name (in block letter), name of the examination center and put your signature
(as it appeared in the Admdl Card) in appropriate boxes in the OMR Sheet.

The OMRE Sheet is liahle 10 become [evalid if there is any mistake in filling the comect bubbles for
Question Booklet pumben®oll Mumber or if there is any discrepancy in the name fsignabure of the
candidate, name of the examination center. The OMR Sheet may also become invalid due to folding
of puiting stray marks on it or any damage made to it The consequence of such invalidation due to
incorrect marking or careless handling by the candidate will be the sole responsibility of the candidate.
Candidates are pot allowed to carry any writlen of printed material, ealenlator, shide rale, pen, log-tahle,
wristwatch, graph, any communication device like mobile phones, bluetooth device etc. inside the
examination hall. Any candidate found with such probibited ftems will be reported against and his/
ber candidature will be summarily cancelled.

Rough work must be done in the Question Booklet itself. Additional blank pages are given in the Question
Booklet for rough wok.

Hand over the OMRE Sheet o the invigilator before leaving the Examinstion Hall.

This Booklet contains questions in both English and Bengali, Mecessary care and precantion were taken
while framing the Bengali version. However, if any discrepancy(ics) isfare found between the two
versions, the information provided in the English version will stand and will be treated a5 final,

Full Marks : 100

Candidates are allowed to fake the Question Bookler afier examination is over,

Signature of the Candidate :

(as in Admit Card)
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PHYSICS
Category -1 (. 1 to 30)
(Carry 1 mark each. Only one option is correct. Negative mark: -14)

1. For a domestic AC supply of 220 V at 50 cycles per sec, the potential difference between the
terminals of a iwo-pin electric outlet in a room is given by
220 V &7, S0 7R fE G0 TR W <5, Haamiee ownE O Ve il wenmoa
i i o e widm o
(A) V(1) = 22043 Cos(100m) (B) V() = 220 Sin(501) el

(C) V1) =220 Cos(100t) (D) Vi) = 220 42 Cos(501) g

2. Aforce F =ai+bj+ck isacting on a body of mass m. The body was initially at rest at the origin.
The co-ordinates of the body after time “r* will be

% m ETE T B Faai+hj+ck «Frm o o1 =) o gefis voam <ot i
T wafis e, = ' o w9y v ue

a z 2 2
bt
(ay ot b o ) 4 b o
Zm 2m Im 2m m 2m
2 2 2 ] s 2
art b f at® b
{E} S | _pr_ m} T -'-:E!_
i m Im Zm m
[m] i [m]
[]

3. Consider a particle of mass 1 gm and charge 1.0 Coulomb is at rest, Now the particle is subjected
to an electric field E(r)=E; sinotin the x-direction, where £y =2 Newton/Coulomb and
e = 1000 rad/sec. The maximum speed attained by the particle is

1.0FTE ST D Tl 11 ST | gm R we 900w Tue o e age
E(t)=Ey sinwr , @A Ey =2 Newton/Coulomb 3% o = 1000 rad/sec | 25201 His ofk ma

{A) 2 mfsec (B} 4 mfsec
{C) 6 misec (D) & mfsec
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4. The number of undecayed nuclei N in a sample of radioactive material as a function of Gme (f) is
shown in the figure. Which of the following graphs correctly show the relationship between N and
the activity ‘A"?
el el =i e S e (V) e () Few s e ere wie S o
7l s wfEmeE A (V) o oA (A)-aw e ey o

N i
(=] s [m]
IEI E
I
&
N N
(A) (B) k
= A A
n| N
(C) {0}
ok A

5. Ruma reached the metro station and found that the escalator was not working, She  [@]sR[E]
wilked up the stationary escalator with velocity v, in time #,. On other day if she
remaing stationary on the escalator moving with velocity v, then escalator takes her [=]!
up in time £, The time taken by her (o walk up with velocity v, on the moving escalator
will be
T PRGN G CTOE et e T (umrioete) e 9 1 | OF PR e o
vy ST OB v, RCE Bei coThe | AT SR, 41 v, ST vere PR i v e i o
T e 9 1, TR | T 5T PGS v, o b ol e yae wit e o

L -
(&) b= (B) e

L Yo § i
© hth ® 2(n -1)

fﬂ*ﬁﬁ#!*ﬂﬂﬂ'ﬂI"l"ﬁI‘ﬂ‘ﬂl‘_ﬂI‘iilﬂﬂﬂlllﬂlllﬂliiﬂﬂ#!
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6. A single slit diffraction pattern is obtained using a beam of red light. If red light is
replaced by blue light then
(A} the diffraction pattern will disappear,
(B) fringes will become narrower and crowded together.
(C) fringes will become broader and will be further apart.
(D)) there is no change in the diffraction pattern.

il w e o wiada e when o W wnl W e O e e EIRNE]
e T i =Ry T = v :

(A) Hoda el Bure wm e CLlLs -+ F
(B) Wi o = e o T Febad e

(C) HrEmafm (i (I0s T ' S T AE |

(D) =i s ! AfAada W |

. ¥ .
7. A quantity X is givea by sﬂﬂz . where &, is the permittivity of free space, L is the length, AVis
a potential difference and At is a time interval, The dimension of X is same as that of

ol A X e T w a[.r,ﬁ wE | I &, TR G AR Sfbuere, Lo Onf,

Af
AV 5 Toreg o, Ar T A0 TR | T S X FiE
{A) Resistance (B) Charge
et wiEE (=]
{C) Voltage (D) Current
faeg Efgesan

EESO O OCRRONREORR DU OO RO R AR ORI E DR DGO DR RO

[=] g [=]
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8. One end of a steel wire is fixed o the eeiling of an elevator moving up with an seceleration 2m/st
and a load of 10 lghangaﬁ'ﬂmmuu{hunnd.[ﬂltm section of the wire is 2 cm?, then the
longitudinal strain in the wire will be (g = 10 mfs? and Y = 2.0 x 10" Nfm?)

il (RTEHIEE U = P e T W IR A W 208 10 kg S (RTS8 | BT
mmzmwmaﬁaﬁmhﬁmﬂmmﬁmmmmmwm
Frgfen wH A (g = 10 m/s? Y = 2.0 % 10" N/m?)

T
Imfsec

ol

{A) 4x 10" (B) 3x10°*
(C) 8x 107" (D) 2% 10°*

EAdimichmnn&ﬁﬂdemﬂhlﬁmamﬂsmﬂEuﬂmwinFim&ﬂumﬂmpﬂmhh

current (T}-valtage (V) characteristic is
MWWMmmﬁnaﬁmﬂmﬁwﬂmm

? st (D-Fre (V) orefalt W
Diode 4l
v

14 L]
(=] g =]
(A) - (B) * y -

L
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10. For an ideal gas, a cyclic process ABCA as shown in P-T diagram, when presented in P-V plot, it
would be

wi st < Wrad 5 ABCA 508 orfon P-T il P-V v Sorgie w901 ot 2

Pn )
= A
[=] g [3]
A B A
(A) (B) \\]l
v C.v
.ILF . F
B L
C,V L
11. Which logic gate is represented by the following combinations of logic gates? of-0|

s 2 B wiem ol lm wm o T ol i T

Ao l_"):-c =

(A) NAND {B) AND
(C) NOR (D) OR

AR R Y T L e s e T Ty
B[]
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12, The resistance a:% where V =(25+0.4) Voltand 1 =(200+3) Ampere. The percentage error
in‘R'is |
Gt n=$ A V = (25£0.4) COP @ 1=(200:+3) wfwimra | ‘R’ *own 7

(A) 1.5% (B) 1.6%
(C) 3.1% (D) 0.1%

the bus at a stoppage. Now when the bus moves with twice of its initial speed, its kinetic
energy is found to be twice of its initial value. What is the de-Broglie wavelength of
the bus now?

il y s Ge o fo-asf wawied 3. el R % co P il o o | i I
mﬁﬁmmmmmﬁﬂmmuﬁwﬁﬂ wefirs wrAe fied =) Il
fo-gofft T aee TE 1

(A) A (B) 2A
A A
© 3 ® 3

13, The de-Broglie wavelength of a moving bus with speed v is ). Some passcngers left EI.%EI
[=];

14, Manufucturers supply a zener diode with zener voltage V=56V and maximum power dissipation
1
P,rm=a'w.'['hiszcm:liﬂd¢isuud in the following circuit. Calculate the mininum value of the
r:sistmm&,inmnnirmitmlhatﬂwmdjndnvﬁﬂmmmwhenlhcinput voltage is
VH.:]u ‘k’.
mwﬁmwﬁhmmmﬁﬂﬂnﬁvaﬂmmw
1
{maximum power dissipation) an=1w | B (o wiEels Sigeadane (e o) e
) Sl CBROR Ve = 10V 20, SR e (R,) TS FIACE T

(=] oy

(O (ETE et e A e &
Rs G“m [=;
| R =0

+
» Jil +
(A) 9856 02 (B) 1705202
(C) 30621 0 (D) 41237 Q

!l-i--*ﬂﬁﬂlilﬂﬂ&llﬂﬂ'iﬂiil?illﬂIﬂ'ﬂﬂ'illil‘iﬂ!ﬂ'lﬂ*‘ii

(=]
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15, Twocharges + g and — g arc placed at points A and B respectively which are at a distance 2L apart.
Cis the mid point of A and B. The workdone in moving a charge + (? along the semicircle CSD (W)
and along the line CBD (W) are
+q 38 — g HE A 2L wEry T Al B A 6 B (T AT | A ¢ BaE v ) s w4 0
weqERTE CSD %14 ¢ ¥4 A9% CBD *7Y W (s oiE T30 e 2UErE (W) &3 (W)

(W) R (W) W = g
[=] el [=]
+q - L
A c B I Db
u i :
8 w—1L L—
bmey L bmey L dneg L'dmey L
= =" | q@
© omey Ll 12ney L ®) I."r'I

16. Figure shows the graph of angle of deviation & versus angle of incidence i for a light ray striking
a prism. The prism angle is
Tl cefl fovercnr il (G)-wteie G (i) oo ot e | T e cotror ei—

15° 60°
(A) 30° (B) 45°
(C) 607 (D) 75°

A L AR A R AR AR R E R SRR R R R AR ERERRERERELRESRLE LRSS
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17. An:l.-mh‘mhiIhrdmgmammjmnpsfmmﬂmmndBuhrmhittuth:gmmﬂsmmdme
d.iifer:nmhcmwnﬂmmrgi:aufthemnmismﬂiuﬂmumﬁurmafaphmn,ﬂﬁsphmm
strikes amaterial. If the work function of the material is 42 eV, then the stopping potential is (Energy

of electron in n-th orbit =— %IEEF }

e e MWMMWWWM‘EW%*H@
wﬁmﬂﬁﬁvwﬂwﬁaﬁqﬁmmmmﬁmmﬁwmm

it Frsr=a (stopping mmwm{wmmm% -———l:]j-el"}
(A) 2V (B) 4V [=] i [=]

)6V (D) BV
{ G2
18. A simple pendulum is taken at a place where its distance from the earth’s surface is equal to the radius

ufﬂmwﬂq-ﬂﬂmlmﬂmﬁmcpmiudufmaﬂmdﬂﬁﬁmﬁﬂuku;thnfﬁmmingisdﬂm
{'Ta.'kﬁg#:tzmﬂ-'lﬁtlhn!urﬁlﬂeﬁthtm.}

qﬁﬁﬁmﬁqﬁﬁummmmﬁmmﬁmmwmﬁmmmmw
e El O T TR O 4 & [T S @ e AT g ==° ms]

(A) 45 (B) 65
(C) 88 (D) 2=

19. The minimum wavelength of Lyman series lines is P, then the maximum wavelength of these lines

15
Gt et et w4y R P, wor AETS Tl 7R

4P
(A) £ (B) 2P
(C) ;5 (D) =
20. A radioactive nucleus decays as follows: Bl Rl=l
X2 xR Xy S X3 -0 X, EI%;

If the mass number and atomic number of *X," are 172 and 69 respectively, then the atomic numbes
and mass number of ‘X" are

af couliy ek e Rl
POy IS LS ALY &
R X, TR @ A A TR 172 € 69 T, TRA KR R T @
wEA A
(A) 72, 180 (B) 69,170
(C) 68, 172 (D) 70, 172

’ﬁiiﬂ‘ﬂ'lil—llﬂﬂﬂlﬂliﬂll_ﬂlilﬂ'ﬂlﬂlﬁlﬂﬂﬁﬂ'ilﬂﬁﬁﬂﬂﬁ

[=l=



Your Personal Exams Guide
poams 1) e

21. A particle of charge ‘g’ and mass ‘m’ moves in a circular orbit of radivs *r° with angular speed ‘o',
The ratio of the magnitude of its magnetic moment to that of its angular momentum depends on
T g TR T oo’ GRITRRE (T e | R W g T BT ' | QE w0
T | T T 6 R SR WeeTe e am—

(A) w0 and (938) g ; (B) w, g and (47%) m
(C) g and (9=58) m (D} o and (S9%) m

[EGE
=

22. Six vectors 4,b,7,d,# and f have the magnitudes and directions indicated in the figure. Which
of the following statements 15 true?

fora a,b,8,d,& exz [ <& wnf codram v e Fe Fiot st wion Freffie om Ref e

> TR
a . ¢
b
d F
{_—
&
(A) b+e=T B) b+e=F
(C) d4&=F D) d+g=f

[=] g5 =]
23, The variation of displacement with time of a simple harmonic motion (SHM) for a v

particle of mass m is represented by ¥ =2sin [%4'#] cm. The maximum acceleration

of the particle iz
2 oriEeiE T (SHM), m =7 R aafl 3 o - s s/l = r=25h[-'§+¢)cm|
T Heds v 3w

x 2 T 2
(A) 3 cmisec (B Enm!&u

F] z

(©) 5 emisec? @) & cmsec?

2m 2

AR R R RS ENEEEEEE S R R S R E R R R R Y R R R R IR RS ST
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24, 'nmmmimurmuynramnaqﬂuaﬁmlmdﬂmmnﬂmummmmp=pnz~.

where x is the distance from one end of the rod. The position of its centre of mass from one end

(x=0)15

<l Fira e woes T L <, SEUREHT ORI ol W00 oI R (x = 0) CX0F xR

2
o p=pu:—= o T, S (x = 0) (U SRR T TR —

=L @_,‘Emmm:ﬁ-nmlam=u =] =l [=]
O { eI CBEEE) o
x=0 [=] =1
2L L
(A) 3 (B} a
L 3L
o3 o) =

25, Three different liguids are filled in a U-tube as shown in figure. Their densities are p,. p, and py
respectively. From the figure we may conclude that
T gl el U Rl o oo oo et i = o | S o e W p ), p, SR, |
B wem T el iy

EHE
E =

(A) p;=4(p,-py) (B) py=4p —py)
(© py=2p,~py) ©) p,=213F2

SRMCDEFE XV DT ODGTE RN D DBV GRA OGOV RN TONROEEDTOREE
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26. The velocity-time graph for a body of mass 10kg is shown in the figure. Work donc on the body

in the first two seconds of maotion is
10kg &% i W3 797 ferasomn Efal Sine Balbs v duw & ciers o B
e wifrr e A
w{ms)
50 mis=h,
™
“
~
3 i
4 (=] i [=]
(0.0} H}}k(u] (=] &=
i0s
(A) 93007 (B) 12000 J
(Cy —4500] (D) —12000 1

27. The minimum force required to start pushing a body up a rough (having co-efficient of friction )
inclined planeis | while the minimum force needed to prevent it from sliding is K, . If the inclined
plane makes an angle 0 with the horizontal such that tand) = 2y, then the ratio F/F; is
a3l wwe 731E <=l T Ui e oI F, 39 S0 9SO | W 98 0 T Soe
TR G ST F, T S s | 5 e A 9 WE o u 5 O e w e
A O GO 0 A0, BE K, 4R F 1SS (F/F ) WA (tan = 2y #7)

(A) 4 (B) 1
(C) 2 (D) 3
28. What are the charges stored in the 1 pF and 2 pF capacitors in the circuit as shown in figure once
the current (I) become steady?
sl (1)-3 Toeragn fong owe 28R0e 1uF  2uF ¥ sefrs wfawiem =W o= 3y
“n Il IP’F
lkn ;I:;:l 1R}
—rrry Y AR B
ST Y S | S
4k 2uF
L
gy
(A) B puC and (<€92) 4 pC (B) 4 uC and (4%8) & uC
(C) 3 pC and (&%) 6 pC (D) 6 pC and (€3%) 3 pC

A LR S ER s RS R ARl SRRRRRRRRRESERERS S,

[=
5 5]
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29, Amhnﬁnmunm{ﬂ—:}gﬂphnfahndyiEMhm&Hgm.cmupnmmgvdudtyaﬁu

{v— 1) graph is
=l T T (a — ) Gl B oreE T | R @ (v - o) T
ﬂ'l“
[} 1 [
E T
¥ o 'l..i., E E
(A) ®) . / =
y I : 3 I
..l.l'. -”-.n.
) (D) \
¥ I

v

Ty

30. A ball falls from a height k upon a fixed horizontal floor. The co-efficient of restitution for the
collision between the ball and the floor is ‘e’. The total distance covered by the ball before coming

to rest is [neglect the air resistance]
e e T (T e e (AT B S | (RTINS 0 e’ T, T
=t et <y uil g i ST [AEICTE A W S0

1—e* 146 Ofi0]

N o ﬁ%
1= 1+ 26

© 1+ 2 @ 1=2 :

-l-i*illl-iﬂIBlH‘ﬂl‘l’lﬂI"ﬂ'ﬂ'l‘ﬁIilﬂiﬂ‘ﬂﬂlliﬂﬁlﬂiiﬁﬁﬁ#ll

=
0
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Category -2 (Q. 31 to 35)
(Carry 2 marks each. Only one option is correct. Negative mark: -14)

31. 10" photons of wavelength 660 nm are emitted per second from a lamp. The wattage of the lamp
is (Planck's constant = 6.6 % 107 Js)
ozl JfE =f6 FEers 660 nm wAEbdm 100 B wle fde am) ofeflle evidw ==
(EITeR & = 6.6 x 107 Js)
(A) 30W (B) 60W

(C) 100W (D) 500 W [=la =]

[=]

32, Temperature of a body 0 is slightly more than the temperature of the surrounding @ Its rate of
cooling (R} versus temperature of the body (0) is plotted. Its shape would be

e g tean () 01 T S wiemm (0,) S HmEy | B 1l wemaE (0)-2 e

w5 (R)-a% orba
b R A R
(A) (B)
= 0 —=0 [=] 3.2 (=]
J R AR [5]
(C) (D)
2= [} =

SR DT TOXRERZ DO CRBDORORDDEREDOONODODDOES DD DO

EI%EE
[=] i
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33, A piece of granite floats at the interface of mereury and water contained in a beaker as in figure.
If the densities of granite, water and mmurymp,p.andpzmapmﬁwly,dunﬁn of the volume
of granite in water to the volume of granite in mercury is
foray et TRmTTE 201 o1 @ TR WO < T el e TR IR, G ST
BUIEH p, P, ara, p,, T, SR W G W R e a PR B R IR W
HATE B

==
[

il

EER T L ey Ly i
Lk ldeiooddrieled
IH.'.THJJWEMFF:MJJM"-"JFM- sEsad REEEE

Py —P i
(A) P=py (B) Pp+P
PP PL
{C) 5 ) Py

M, mappamntgmfﬁnimﬂnfﬂpaminnufauquid,whenhﬂudmamppﬂwmlisﬂmdwh:u
heated in silver vessel is 8. If A is linear coefficient of expansion of copper, then linear coefficient

of expansion of silver is
s wrare ol e S G W WIS 2 e O <R G W i 5w
ey s weE TR A T, IS e U SR ade gE

C-5-34 C+34-8
(&) = B~
3 3
8434-C C+8+34
© 334=C 0y =5 EigE
35. The equation of a stationary wave along a stretched string is given by ]
y:im‘n%mﬁdﬂﬂt, '

l-Im‘.;and}-an:incmandrinmnd.ﬂmmpmﬁmhﬂnpmumndjmtmduis
= opfs wE T aof e varm i

F.ﬁﬁiﬂ?mﬂ#ﬂﬂ

CRATA 198,y R i 9 131 T (TS | ST ot iy B sipioftfl ot R S
A

(A) l.icm (B} 3cm

(C) 6em (D} l4cm

it*ﬂﬂi#*l'*ﬂﬂlﬁﬂ-ﬂ-‘lﬂl-ﬁ‘ﬂlﬂl&‘illl‘ﬂIﬂ'ﬂ!ii'ﬂ‘ﬂﬂ!i

ool
[=1
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C =3(Q.36to 4
(Carry 2 marks each. Only mﬂﬁ"ﬁm EE-ﬁnus mmmrrut. No negative marks.)

36. Let the binding energy per nucleon of nucleus is denoted by *Ej,. " and radius of the nucleus is
denoted by *r'. If mass number of nuclei A and B are 64 and 125 respectively, then

o RSy ve =fF £, o2 FESmmm aendte - o B v w, v A o g BBwmE
Y SR AR 64 T 125, Pl el wog el e ® A

(A) ry<ry (B) ry>ry oo

(C) Epap > Epag (D) Epy < Epg ]

37. A wave disturbance in 2 medium is described by J'I:x.i]=l}.01c.us[51}:r +§] cos(10ax) where

x, y are in meters and r 18 in second. Which statement(s) isfare cormect?
(A) A node occurs at x = (F15 m.

{B) An antinode occurs at x = (-3 m.

(C) The speed of the wave 15 4 mfsec.

(D) The wavelength of the wave is 0-2 m.

e R TRt AT TS T T R E e }'[.r,!}=ﬂ.ﬂ2ma[ﬁﬂm +§] cos(107x)

T x, -7 9 O O 0% ST OIS | Aea aralE w0g ol el aliee
(A) SETHT T ANE P U x = 015 m

(B) warer «alh wifeeie ol 9l x = 03 m|

(C) wwms A 4 misec| =
(D) e semerd 02 m|

[=] 32 (=1

AR E-R-E-2 2 - E-R-E R E-E-E N FR-EE NN R RN H R RN YW WA
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38, Ifthe dimensionsof length are expressed as G C7A7, where G, Cand h ase the universal gravitational
constant, speed of light and Planck's consiant respectively, then
< P T G C T 2 B, T G, C b W et W 0, S R

EE (T S 0N AR, W
1 1 1 1
W 2233 ® x=3273
13 i
(C) ¥y=5.2%3 D) ¥y=—7253 S E

o

39, Let V, Vs Vi dmm“mmagmi:ﬂmmmspﬂﬂdmnﬁtmbaﬂtmﬁdnfﬁm
molecules each of mass m in an ideal monoatomic gas at shsolute temperature T Kelvin, Which
statement(s) isfare comect?

{A) No molecules can have speed greater than Jav,.

V,
(B} Mo molecules can have speed less than %ﬁ
() FF{F{VW

L =

(D) Average kinetic encrgy of a molecule is %ml’;‘.
e s SRS SO V, Vi V, 51 TG0 STGR, T st s snaia-cavt 1 6%
S e T a3 s - AR we = m e, e B e e e e

gt

(A) e e ofbee v, cios AR EE A S
F "

(B) coTAl =g STt %Emﬁmﬂmm op

() Fpﬁﬁfﬂ"m

3
(D), w7 e T mV,)" |

ﬂlinni’ltﬂ'i-&ﬂllﬂ-&lﬁﬂIﬂllﬁﬂilﬂﬂ'l‘iﬁ'ﬂll‘ﬂililﬂii#

(5] b =1
[=:;
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40, Twnsphem&',andslﬁfmamm,andn:irﬁpuﬁ\'elynnllidﬂriﬂzcmhnmcr.lﬁﬁaﬂysjisﬂm:t
and 5, is moving with velocity v along x-axis. After collision 5, has a velocity :T in a direction
perpendicular to the original direction. The sphere 5, moves after collision

(A) with a velocity of magnitude Eluﬁ.

2
]
(B) with a velocity in the direction H=tan"j[—i] to the x-axis,
3
‘I {C) with a velocity whose direction makes an angle 8 with the x-axis such that E%
] [=]

e

(D) with a velocity of magnitude —-w/5 |

2m,

m, A, SR R O WA 5, o §, A g | e 5, oo i e
S, cerelb oo ey ST Tow elE w8, ol i sfer e TmE
%ﬁﬁmﬁﬂrﬁﬂﬂmﬁaﬂms‘mm

5
MJﬂhilmﬁﬁhwﬁml
H'Il 2

(B) x-S0 Hoies sfferas E=lﬂﬂ_l["%] (e = |

I (C) x-=0 ANeTS sFms =tan™’ %] e E=mn“t-%J e W |
5]
| D) 5 s siferas o =
2“1 ]

b A A A S St A R L R L  E T T T T b T T e
%ﬁgé
ay.
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CHEMISTRY

Category -1 (Q. 41 to 70)
(Carry 1 mark each. Only one option is correct. Negative mark: -%)

41. Equal volume of two solutions A and B of a strong acid having pH = 6-0 and
pH = 4-0 respectively are mixed together to form a new solution. The pH of the new

solution will be in the range
{A) between 5 and & (B) between 6 and 7 Ok=A0]
(C) between 4 and 5 (D) between 3 and 4 %

et wafl Erg wfioes w6 @ A 99t B 90 pH 19T 60 992 440, FoEme i g o=l
FE A S T | e 3eeE pH-an Fw e

(A) 5 &% 687 T (B) 6 <78 797 T
(C) 4 &7 5-99 70 (D) 3 O3 497 90

42, P and Q combines to form two compounds PO, and PQs. If 1 g PQ, is dissolved in 51 g benzene
the depression of freezing point becomes 0-8°C. On the other hand if 1 g PQ, is dissolved in 51 g
of benzene, the depression of freczing point becomes 04625°C. The atomic mass of P and ) are
(K, of benzene = 51 K kg mol™)

OF=A0]

P @ Q e wE 1t Gl PQ, 8 PQ, 1 3 | 7 1 g PQ, (3 51 g (IR Eigs =
ST TR A w0 0-8°C 15, 1 g PQy-0% 51 g A efige s e Bmwn ElSheT:
AR T (-625°C | P = Q-3 AR w (il Ky = 541 K kg mel™)

(A) 35,55 (B) 45, 45
(C) 55,45 (D) 55,35

EENDTDSENDOLEORR SRR 0D DR D D OO DD
L]

Oi{0
e
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43, Identify the major product (G) in the following reaction
s R R B #i= Fimmere walbe (G) wie =

S
Bry
EE
'.
e ISR
) ! 8) )
I Br
Hr
Br
(C) N/G/ (D) q@
I 1
44. The namber of terminal and bridging hydrogens in B,H, are respectively
B,H,-a il w2 2f3memeaa sean o aveg
(A) 4 and («%8) 2 (B) 2 and (&%) 4 &
{C) 2 and (@) 2 (D) 4 and (92) 4 %

45, Ifthree clements A, B, Cerystalise in a cubic selid lattice with B atoms at the cubic centres, C atoms
ﬂﬂmmnfuﬂg&mﬂhﬂmﬂmﬂmﬂmu&mmﬂdmmmpﬂmdh

R A, B, C T e o=l =i onfoe comifre o B wewn® s G, C wEwai ones
T TR A T e e, B dliba s ue

(A) ABJC (B} ABC
(C) ABC, (D} ABC

liliﬁﬂ‘##iﬂ'l‘ﬂ‘II‘ﬂI'Iﬁ‘ﬂ‘Iﬂlllﬁ‘ﬁﬁblli&ll‘#iﬁﬁdt##
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46. An LPG (Liguified Petroleum Gas) cylinder weighs 150 kg when empty. When full, it weighs
30-0 kg and shows a pressure of 3-0 atm. In the course of usage at 27 °C, the mass of the full cylinder
is reduced to 24-2 kg, The volume of the used gas in cubic metre at the normal usage condition (1
atm and 27 °C) is (assume LPG to be normal butane and it behaves ideally)

e LPG (wadiigre oot sur) Fifereiem w150 kg 1€FE wegm o fba oo 30-0kg o
& 3 atm Biet 2t w1 27 °C Tare T ofE Pty awn 300 B 24-2 kg | TR TR
Wik (1 atm €% 27 °C) TAHE MITE WESH (54 BHIE) HA (908 e LPG I T RG0S M

s, offfy e ST 5 =A)
(A) 246 (B) 246 m’ (5 E
(©) 0246 m® (D) 246 m® Ok

47. The molar conductances of Ba{OH),, BaCl, and NH,CI at infinite dilution are 523-28, 280-0 and
1298 S cm? mol™! respectively. The molar conductance of NH,OH at infinite dilution will be

Ba{OH), BaCl, @ NHLC) BT =i #gem ciens «fHafie 523-28, 2800 @ 1298 S cm® mol™ 5,
NH,OH st S sqen o #faie g

{A) 12572 8 cm® mol™ (B) 251-44 § cm® mol™
(C) 50288 § cm’® mol™ (D) 754-32 5 cm® mol™!

48. Amange the following compounds in order of their increasing acid strength
Frea dArsrafics o wfe «fee Tefrrie e
COOH COOH

HO,C(CHCO0H B | COLH(CH;,COH
COOH COOH E55E
1 I i v =
(A T=<ll =1V (B W<lll<Il<I
(C) T2V <ll<II (D) O=l<I=TV

49. Adiabatic free expansion of ideal gas must be

e ST PR I AN 5E
(A) Isobaric (F6IHTE) (B} Isochoric (FAwmEH)
(C) Tsothermal (FTAM) (D) Isocntropic (=EEHAGHS)

HEHDECH* SR OO DRREGRT ORGSR RN H DR RO DO DR END DD EEN
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50. Which of the following hydrogen bonds is likely to be the weakest?

o R R T S W T e
(A) C-H~0 B)N-H~0
(C) O-H~0 (D) O-H=-F

51. Which of the following compounds is most reactive in Sxl reaction?
=isA cstefes wog Gl Syl Rt weom o =G

(A :>‘Elr (B) 3—& % :
(©) ?: (D) {

52. Which m’:,e among the following compounds will most readily be dehydrated under acidic
condition?

ﬁwﬁﬁm%wmmmﬂmmwﬂm?

0
W) \)J\/\/GH (B) Vﬁ\h/
OH

0

0 OH

G \ \)I\)\

HO
53. Increasing order of the nucleophilic substitution of following compounds is -]-E =

s cletelem FeRmiife dfgems Semmp =

(A) I<I<Il<TV (B) I<I<ll<IV

() H<lll<l<IV (D) IV<Ili<i<l

iiﬁﬁﬂbl—iiﬂ'ﬂﬂl*lilﬁﬂlll"ﬁllﬂﬂllﬂ'ﬂ'llﬁt*ﬂﬂll*i

EJ%EI
OFF

e



Your Personal Exams Guide
Eoi PC-2025 (24)

4. What is the four-electron reduced form of 047

(A) Superoxide (B) Peroxide
{C) Oxide (D) Ozone
0, SH BrE-ESreg e e He
(A) T T (B) wHrreEe
(C) =wiEw (D) TR
55. The common stable oxidation states of En and Gd are respectively (=] doe =]
Eu @3t Gd-&7 w218 wrieews 14w L "
(A) +3 and (098) + 3 (B) + 3 and (97%) + 2
(C) +2 and (99) + 3 (D) +2and (492) + 2

56. Increasing order of solubility of AgCl in (i) HyO, (i) 1M NaCl (aq.), (iii) 1M CaCl,(ag.) and
(iv) 1M NaNO, (aq.) solution
frafefie conafe AgCluz maw e Aene
() HO, () 1M NaCl-92 &5 B9, (i) 1M CaCl,-% w978 524 %% (iv) 1M NaNO,~«=

WY
(A) CaCl, < NaNO, < NaCl < H.0 (B) CaCly> HyO > NaCl > NaNO,
(C) CaCly> NaCl> H,0 > NaNO, (D) CaCly<NaCl < H;0< NaNQ,

57. Which of the following hydrocarbons reacts easily with MeMgBr to give methane?
i TRTEEEaelEE o @l MeMeBr-a Hid s R e R Bevly e

(A) A (B) O
{Cil@ () O [=] IJ

58. Kjeldahl's method cannot be used for the estimation of nitrogen in which compound?
W (DTS (TG safers SiRmenT e Fd m wa A

3 .I‘J,-rm-li
(A) (B) CH,
COOH
.-r"'"HH:
(C) CalHls - N=N—CgHy D) cHycH
KCCH:JH

LA S A R A K R RN R R R-R-E- R KRR N R R RN TR
[=] i (=)

I

(=
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59. Which of the following oxides is paramagnetic?

Faffie wsitvefa wog AT sty o

(A) Sﬂ: (B) NO,

(C) 80, (D) CO,

0. Themanrpmdm{F}indmfuﬂnuingmﬂuis
OCH,
[=]4fi (=]
NaNH
in liquid N, ¥ Ge
1
(A) p-Anisidine igidi
(B) m-Anisidine
(C) p-Anisidine (D) p-Chloro aniline
mﬂﬁﬁimﬁmﬁmmmm
OCH,
NaNH
in liquid NE,, > ¢
(A) pEnfafifen (B) m-=nfEfem
(C) p=rfifs (D) p-Grien =ik
61, In thnfuum'ingmm,ﬂmmajmpmdtmfﬂ}ia

era FefirmSee s e w0l (1) = (=4[]

=

Q i) MeMgBr/dry ether, 0 °C
C‘I\/\)L ii) Hy0® L
Me
£ U‘% 2 ”'\/\i
CH; Me

() " (D)
L]

LR 8
Iﬁ!l:’ll-ﬁﬂﬂ'lIIII“Eﬂ!l‘ml‘Eﬂlﬂ'ﬂﬂlllﬂllﬂﬁlﬂrﬂiiim

Gj:

- s
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62. The number of lone pair of electrons and the hybridization of Xenon (Xe) in XeOF,; are
XeOF, w908 Xenon (Xe)-a3 st SFmi-0ai0pa 7ol 0 0 4

(A) 1,sp® (B) 1, dsp®
(C) 3, dsp’ (D) 2,sp'd

63. The coagulating power of electrolytes having ions Na', AP and Ba™ for As,Sys0l 5]
increases in the order %
As,S, FIA W GRS T e Nat, AI™ R Bo™ Wi s E T PR v 3]

{A) AP*<Ba™<Na* (B) Na* < Ba®™ < AP*
{C) Ba™ < Na*< AI* (D} Al*< Na*< Ba™

4. Anoptically active alkene having molecular formula CgH,, gives acetone as one of the products on
ozonolysis. The structure of the alkene is

C,H, SR s ffs sy ool e st B e wRie o= R
e BT Beem o | WERDT S5 T

CH, H
Cl CH
(A) {h\ ='~‘£ ; (B) ) :C<
n:H;/C k. S o CH; CH—C,H;
Hy
C;H
N &8s CHClYy

i 8 oji0]
o S 8 © o= ?‘gﬁ
H E:I-IECHJ, c{: C\C}IEC:I-l3 [=]

65. How many clectrons are necded to reduce Ny to NH,7
Ny NH,-% Refas e =it Yremiee aumes ¢

(A) 3 (B) 4
{C) 5 ) 6

TR R R-EER-R-N-N N ROR-F-N N-E-F F-R-E- K F-S-ROE-R-R-E-E-X-R-E Rl R RRER R S

EIEEI
[=]
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66. For a chemical reaction, half-life period (?, ) is 10 minutes. How much reactant will be left after
2

20 minutes if one starts with 100 moles of reactant and the order of the reaction be (i) zero, (i) one
and (111 twa?

ot =l el PR e (1, ) 10 RIS 1 20 5 ot 97 Rz oios w2 1 100 mole
ﬁﬁmﬁmﬁﬁmﬁwwmﬂﬁmﬁmwmm(ﬁ}ﬁmm@

{A) 0,25, 3333 (B) 25, 0,33-33 (O} =0
(C) 33-33,25,0 (D) 25,3333, 0 o i

67. B+, He* X4 o0
In the above noclear reaction ‘X" will be
Toifiee MEdm R X =
(A) 'J'qu (B) -;H“
C) D) ,N%

68, How many oxygen atoms are present in 0-36 g of a drop of water at STP?
S SIS I B 0+36 g W o (OIS el Wit s aose

(A) 6023 x 102 (B) 1205 x 107
(C) 6023 = 10 (D} 1-205 x 102

69. The bond order of HeH* is B E
HeH* 47 953 o5
(A) 1 (B) 2 [
(C) 3 (D) 4

70. 360 cm’ of a hydrocarbon diffuses in 30 minutes, while under the same conditions 360 cm” of 80,
gas diffuses in one hour. The molecular formula of the hydrocarbon is

=l P 360 con” 71751 20 30 G 7 e, T4 w2l =0 sTEmIEEE SO, UM Wi
T | W0 A (7 | At s

(A) CH, (B) Cyll
(C) CH, (D) CaH,

!i#ﬁﬂﬂ'illﬂ'ﬂ'ﬂl‘l-&ﬂ‘ﬂllﬂlIlﬁlﬂﬂﬁillﬂiiﬁiﬁﬁﬁﬂ##ﬂ

(=15
[m] s

T a o ——
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Category -2 (Q. 71 to 75)
{Canfzmnrkﬂﬂ:hﬂnlruntnplhnumrmhﬁagaﬁwemrk: -14)

71. As per the following equation, 0-217 & of Hg() (molecular mass = 217 g mol ™) reacts with excess
iodide, On titration of the resulting solution, haw many mL of 0-01 M HCl is required 10 reach the
equivalence point?

% wiiaae e 04217 g HegO (apfErEa=217g m—*}aﬁﬁumﬁmwﬁﬁmm |
iy FAHR SIS TS TS (T mlL 0-01 M HCI =i

HE“+{F+H1E3————FHEI41""HJH' %
{A) 50 mL (B) 200 mL =
(C) 10mL (D) 5mL

72. Consider the following gas phase dissociation, PCls(g) == PCL(g)* Cla(g) with equilibrium
constant Kp 8t a particular temperature and at pressure P. The :Icgm:nfdissmluﬂun{m for

PCLg(g)is
Fir e G BT (P) S e R RiFwE A Ke W9, PCLs ()%
e Wi WA
PCly(g) == PCly(g) + Cly{g)
13
of BE .5
@ «{xy) ® «{g55)
K L2 i':- 2
af =E_ U P
e [K,H’} )-8 [1{?+P]

0} -10

73. Anegg takes 40 minutes to boil at sea level where the boiling point of water is T, K, ¥
where as it takes 80 minutes to'boil of 8 mountain top where the boiling point of watcr
is T, K. The activation energy fnrd:cmaﬁnnlhattakuplnmdm'ingﬂ:ehuiﬂngnfqg

15

W.MMWT.K,mmmmmﬁﬁﬁmmmﬂﬁmwmm
U W A T, K, sl Frs ws wum o g0 fufis | fom P 2em0 T R

Fiirme #% (activation energy) ¥
g R T
(A) 06932 @) 069321
T TT;
T.T, T
0-693R —L—2- 0693R ——=—
(©) T ) T

Hliﬂﬂ--ﬂ#ilﬂ'ﬂﬂﬂl‘ﬂ'ﬁ'iﬁ-ﬂ'lﬂ'l‘!ﬂ-"-ﬂﬂ'ﬁ‘liﬂl‘lﬂiﬁﬂ‘ﬂﬂ'##*

[=]
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74. Compound given below will produce effervescence when mixed with aqueous sodium bicarbonate

75.

solution

e owa dlvsafem Ty @l onfiae aftsmbe vl Tam e am

T B =
O
(A) (B) CH,COCH, e
[
H 0N N3
NG,
H 5
|
CH,CH Cl i FOHT, A
;CH;CHy P [l.'l ﬂz - Q+
Anhy. AICl, (ii) dil. H,80,
The major product ‘P* and 'Q)" in the above reactions are (] 48 [w]
Boza i aym Ridmes 5 P o 'Q B
CH;
(A) and (€2t} CH,CH,CHO (B) and (£7%) %C‘
Hy

CH
; k
) &5 and (£32) >-'“:‘3 D) and (4%t} CH,CH,CHO
CHy

SENDTDToSENDODTOODRCOORNERRREDROORRER DSOS
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tegory -3 (Q. 76 to 80
{Carqlmarksmchﬂnf?xrmnreop?mmwlrﬂﬂnn&gaﬂwmrﬁs}

76. Whichpairufm;!amungthtfﬁllnwingmlﬂmmt:dhy precipitation method?
e SEA-EIEeRE We0 (PR 7T T o i i w9 oS AT

(A) Eu (D) and (53%) Dy (I (B) Gd(IT) and (£3%) Dy (1II)
(C) Eu(Il) and (43%) Yb(I) (D) Eu(Il) and (4=%) Gd({I)
(=150 =]
&
77. Identify ‘P* and ‘Q' in the following reaction
v TR P 4T Q-5 G T
[Cd (NH;);] (NO3); + KCN + H,0 —— P+ KNO; + NHOH
leS
Q
(A} P =K, [Cd(CN)]. Q=CdS
(B) P=CdS, Q=K; [Cd(CNL]
(C) P=Cd (NO,), Q=Cd50,
D) P =[Cd (OH)INOs);, Q= [Cd (NOs)] (NOs)y
EI. E
-

L
*iﬁiﬁﬁﬂ#iﬂﬂﬂlﬂﬂ'-ﬂilﬁlﬂillﬁiﬂﬂﬂlllﬁliiiiﬁﬂ'iﬂ
a

-

[=]
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T8. Which of the following statementiis) is/are correct about the given compound?
=ve (e vees Mose Rgfbefe sog oo/ comafi e

0 0
CaHg
{A) It exhibits tautomerism. [=] i =]
s Gerareiem dweds a | o
(B) It docs not react with metallic sodium. [=] %= r
off ytes fEETs T R == .|

{(C) It gives reddish-violet coloration with FeCl, solution.
«ff cofin @rzite 2 wmens-creR m By =@

(D) It gives precipitate with 2, 4-dinitropheny] hydrazine solution.
«fl 2,4-wiEinimiin wigim et wwees oo

79. X isan extensive property and x is an intensive property of a thermodynamic system. Which of the $
following statement(s) is (are) correct?

|
(A} xX is exicosive, (B} %isintenﬁim.
(Ch % 15 extensive, (¥ % is intensive.
i wissien Fetem oo X« v T a3 x o2l v R vl | Freffe togesfa oy
il foateale =i
i [=] i [=]
(A) xX G Hireiw (B) — == R
- O
() %‘HW () %‘Fﬂﬁ‘ﬂtﬁ#

SR 2D DO TR0 RSCOOERN DS ROROOFED DS ReE

(=
OL3

e o
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COOH COOH
]|
(A) HaN H (B) H wadi
Fi
H CHy B
CO0H
Q\T\ A 1 —— OH
.r". m] 5
{c} /GN:H n _'DH
CHyOH

&
iﬂ’lﬂﬁﬂ*ilﬂ&!‘II-ﬂlﬂﬂlﬁ‘liﬂiﬂﬂﬁil‘IIII#*EEB

=



