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f ( Instructions ) \

1. This question paper contains cnly objective questions divided into two parts {viz. Physics and
Chemistry), each having three categories.

2. Category-l {Physics) : Comprises of Q.1 to Q.30 carrying cne mark each, for which only one
option is correct.

Category-Il (Physics) : Comprises of Q.31 to Q.35 carrying two marks each, for which one option is
correct.

Category-1l (Physics) : Comprises of Q.36 to Q.40 carrying two marks each, for which one or more
than one options may be correct. _

Category-l {Chemistry) : Comprises of Q.41 to Q.70 carrying one mark each, for which only one
option is correct,

Category-1l {Chemistry) : Comprises of Q.71 to Q.75 carrying two marks each, for which cne
option is correct.

Category-lIl (Chemistry) : Comprises of Q.76 to Q.80 carrying two marks each, for which one cr
more than one options may be correct,

3. For questions in Category-1 or Category-ll, incorrect answers will carry NEGATIVE marks. For
Category-l, 1/4 mark will be deducted for each wrong answer. For Category-il,
1/2 mark will be deducted for each wrong answer.

4. Category-Ill questions will not carry any negative mark. Against the number of correct options
indicated, a maximum cf two marks will be awarded on pro rata basis. However, marking of any
wrong option will lead to award of zero mark against the guestion irrespective of the number of
correct options indicated.

5. Questions must be answered on OMR sheet by darkening the appropriate bubble (marked A, B, C, D)
against the question number on the respective left hand columns.

6. The OMRs will be processed by electronic means. Hence, invalidation of Answer Sheet due to
folding or putting stray marks on it or any damage to the Answer Sheat as well as
incomplete/incorrect filling of the Answer Sheet will be the sole responsibility of the candidate.

7. Answers without any response will be awarded zero mark. For Category-i or Category-ll, more
than one response will be treated as incorrect answer and negative marks will be awarded for

the same.

8. Write your roll number, name and question booklet number only at the specified locations of the
OMR.

9. Use only Black/Blue Ball Point Pen to mark the answers by complete filling up of the respective
bubbles.

10. Mobile phones, Calculators, Slide Rules, Log Tables and Electronic Watches with facilities of
Calculator, Charts, Graph sheets or any other form of Tables are NOT allowed in the
examination hall. Possession of such devices during the examinations shall lead to cancellation of
the paper besides seizing of the same.

11. Mark the answers only in the space provided. Please do not make any stray mark on the OMR.

12. Rough work must be done on the question paper itself. Additional blank pages are given at the
end of the question paper for rough work. '

13. This question paper contains 32 printed pages including pages for rough work. Please check all
pages and report, if there is any discrepancy. ' ’

Qi. Hand over the OMR to the Invigilator before leaving the Examination Hall. j
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Space for Rough Work
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PHYSICS

Category | (Q2 to Q30

Each question has one correct option and carries 1 mark, for each wrong answer
1/4 mark will be deducted.

SR5TE v AT Sweg IfYT Wae ATel 799 1, BT SSAT S 1/4 FHE FIOT T

A hoilow sphere of external radius R and thickness 7 (<« R) is made of a metal of density p. The
sphere will float in water if

R R R R
(A)tS; {B)KSE {C)tSEE (D)CEE

QS 79It HieT CoTeTd IRALSNY R G498 @Y 1 (< R) 1 4ipia 9799 p | (SMefD Set
ST A S5 S TS0 2T

(A}tS% {B)tS% {C)tS% (D)r2%

A metal wire of circular cross-section has a resistance Ry. The wire is now stretched without
breaking so that its length is doubled and the density is assumed to remain the same. If the
resistance of the wire now becomes R, then R, : Ry is

(A} 1:1 (B) 1:2 (C)a:1 (D) 1:4

T qarEa aETeRs KR 4iod O @ R, | 7 7S BTG (G sfire 391 7 A0S
Srafoa ol Fge zeT1 wACga @WEe g =0 A1 AfEfes @ af R, WS

Rz: R1 1-21_‘3-

(A) i1 (B} 1:2 {C)4:1 (D} 1:4

Assume that each diode shown in the figure has a forward bias resistance of 5001 and an infinite
reverse bias resistance. The current through the resistance 15002 is

() 0.66 A (BYO.OS A (C) Zero (D) C.04 A

500

___DI_-J’V\NV\——
k1 1000
hmv L1504

fora oo TETNes SIS RTd ST ARRT Q1Y 500 T2 fHoidls IR e w1 1500
e Wy T ohee 04z 2@

(A) 0.66 A {B) 0.05 A (C) I (D) 0.04 A
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Particle A moves along X-axis with a uniform velacity of magnitude 10 m/s. Particle B moves with
uniform velocity 20 m/s along a direction making an angle of 60° with the positive direction of
X-axis as shown in the figure, The relative velocity of B with respect to that of A is

(A} 10 m/s along X-axis
(B) 103 m/s along Y-axis {perpendicular to X-axis}
{C) 10v5 m/s aleng the bisection of the velocities of A and B
{D) 30 m/s along negative X-axis
6\\‘:

Y
-

B
&P
X
A l0m/s

QFT IFFU A X-IF A 10 m/s STULICST BTN | IZFT B 20 m/s STHEETST X-S0HA
Ao 60° @1Tet Beria (fora @rd) | A-T STIOCE 8 F9119 (391 =@

(A) 10 m/s, X-37%F 941499

(8) 10V3 m/s, Y-O9% T9114 (X - IICH (&% SHIGIQ )
(C) 10V5 m/s, A @ B FF (ALSIR ST GF I9RA

(D} 30 m/s, X-SICFT A o 39139

When light is refracted from a surface, which of its following physical parameters does not
change?

{A) velocity (B) amplitude (€) frequency {D} wavelength

9SG e 3 @ wsh e dfeifre e s R o af aefriss
APLA? |

(A) ST (510 (B} AT wara &4
{C) T TOILHT F=F (D) AR F AT Casend’

A soiid maintained at t,° C is kept in an evacuated chamber at temperature t,°C (t; » t,).
The rate of heat absorbed by the body is proportional to

(A) £,% — ¢, (B) (£,% + 273) — (t,% + 273)
(C) tz _tl . ) (D} tzz_tlz

t,° C SMomay e @[ Fod WIS t,°C {t; > t;) OIFEIAN (@19 IRPTFS ST Ird] 20T sifs
Qe Ty 330 @ <ffara Sref ea $ae o1 Frfafys wfg smganfes @

(AY £, — 6,4 {B) (&% +273) — (£,* +273)
(Che, — & {D) t,” ~ t;°
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Two particles of mass m, and m,, approach each other due to their mutual gravitational attraction

only. Then

(A) accelerations of both the particles are equal.
(8) acceleration of the particle of mass m is proportional to m;.
(C) acceleration of the particle of mass m; is proportional to m,.

(D} acceleration of the particle of mass m; is inversely proportional to m.

% IEH, AR BT my 3 m,, @ M@ AF=oifae 72w e T QT AR T 1S
0% | BT A

(A) C@rEd FAEIT TIF A R

(B} m, @A T8FNTT FIY m, 97 T #AoT 2T
(C) m,©(ad TBIFHT G m, 97 ST 3T
(D) m, ©@T FEFIHT AT m, 97 IBI AT 2@

Three bodies of the same material and having masses m, m and 3m are at temperatures 40°C,
50°C and 60°C respectively. If the bodies are brought in thermal contact, the final temperature will

be

(A) 45°C (B) 54°C (C) 52°C (D) 48°C

foaTE Qa3 Somi Sifoo 98T ©F TAFW m, m 3 3m 43I JITW SiHTal YT 40°C, 50°C
360°C | 98 ToiE SN LTSt WAt &, ey Sromrar

(A) 45°C (B) 54°C (C}ys52°C (D) 48°C

A satellite has kinetic energy K, potential energy ¥ and total energy E. Which of the following

statements is true?

(AVK =—V/2 (B)K = V/2 (C)E = K/2 (D) E = —K/2

QTG Setr s &, el 1z b ofs E 2w Sioed @I $9dfs T

(A) K = —V/2 (BYK = V/2 (C)E = K/2 (D)E = —K/2
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10.

11.

12.

The r.m.s. speed of oxygen is v at a particular temperature. If the temperature is doubled and

oxygen molecules dissociate into oxygen atoms, the r.m.s. speed becomes

(A) v {B)V2v () 2v {D} 4v

QofE R Siomar SIfe™ SIE rms. @51 v | STar fage et @3 Sies wqe e
(B AT R ST ram.s (397 R(E

(A) v (B) V2v (C) 2v (D) 4v
Two particles, A and B, having equal charges, after being accelerated through the same potential

difference enter a region of uniform magnetic field and the particles describe circular paths of

radii R, and X respectively. The ratio of the masses of Aand B is

{A) \/R{/R; (B} Ri/Ry (C) (Ry/Ry)? (D) (Ry/Ry)?

A 3 B gf5 T ST 8o OFE Ted ATeR e 9aIES 2e19ae 9Bt gaw (1S o

ST AT | (ST THLT BlaT AP R, & R, TPILT ISR 4 APy 30T, A 3 B -9F

ST WS TR

(A) R, /R (B} R1/R; (C) (R1/R2)? (D} (R2/R1)?

A large number of particles are placed around the origin, each at a distance R from the origin.

The distance of the center of mass of the system from the origin is

(A) =R (BJ< R {(C)>R () =R

BT (et IWHAE @uly e for s R gag a0ar 2671 T (A 3g9 e

WAlPrHd Tdg

(A) R -€9 A9 3 (B) R - SN I R-9T (AT T TA
(C} R-&7 (Y& TT T (D) R -9F 3T 91 R-9F (AF I T
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13.

14,

15.

I

Block B lying on a table weighs W. The coefficient of static friction between the biock and the
table is (1. Assume that the cord between B and the knot is horizontal. The maximum weight of the
hlock A for which the system will ke stationary is

(A} @ (B) uW tan 8 (C) uWV1 + tan?f (D} W sin 8

W ©IEd 3Tt 7o B WG G Som =) B @ gofta v e W gNE pl o
ey ( fora afife ) Jreta B e 8 Sl Jrorft srgghie | owe ot iy 3ees XA
A 310 T @ BT 200 ANE

(a) e (B) uW tan @ (C} W1 +tanZg  {D)uWsing
- 7

The inputs to the digital circuit are shown below. The output Y is

(A) A+B+C (8) (A + B)C (QA+B+C (DYA+B+C

T D
Sotaa fora aBis FeReEe ST 3990 Sfer CranaT oTTR | 93 IEAE SSHAG ¥ T

(A} A+B+C BY(A+BC (QVA+B+C DYA+B+C

Two particles A and B having different masses are projected from a tower with same speed.
A is projected vertically upward and B vertically downward. On reaching the ground

{A} velocity of A is greater than that of 8.

(B) velocity of B is greater than that of A.

(C) both A and B attain the same velocity.

(D) the particle with the larger mass attains higher velocity.

9Bfh @T ST (AT STl ST 70 W A 9IL B @ 493 oI sifsre T G
AT ST @ AN (HrGT 76T | @il =opf Sata sy

(A) A -9 @51 > B -9F (97
(B) B-4F @51 > A-9F &5t
(C) A-97 @5t = B-9F &5
(D} @M wad T35 @or (T =T |
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16.

17.

18.

An object is located 4 m from the first of two thin converging lenses of focal lengths 2 m and 1 m
respectively. The lenses are separated by 3 m. The final image formed by the second lens is
located from the source at a distance of

(A} 8.0m (8) 7.5m : (€)6.0m (D) 6.5m

source, n
FEe— .
[3: BT gy~ [l =gy
L 4m 3m

=3 oS ST (T (i HAg U@ 2 m €2 1| m UL O 3 m BT SMZ | AW
@TTA (AT 4 m AT 936 98 Sg 1 faolw @51 95 2450 ey Afsfrl $e7 (e @
FATG VI BT 7T | |

(A) 8.0m (B)7.5m (C)6.0m (D) 6.5m

A simple pendulum of length L swings in a vertical plane. The tension of the string when it makes
an angle &with the vertical and the bob of mass m moves with a speed v is (g is the gravitational
acceleration)

(A) mv? /L {B)mg ces 8 + mv?/L
{C) mg cos 8 —mv?/L (D} mg cos 8

SER B N Q6 9 (weii@a ndt L1 afR B SEgiag ATy Gienad (@
T § 7 992 m olad HIEhT @ 79 v 3%, B[ JroE O 3l (Shosds ga g)

{Aymv?/L (B) mg ces 8 +mv?/L

(C} mg cos§ —mv?/L (D) mgcos8

The length of a metal wire is L, when the tension is 7; and L, when the tension is 7, The
unstretched length of the wire is

Li+L, Toli=TiL, Tpby+TyLy
(A) == (B} yL1ls (C) o {D} T

QTG Biag onls 7,51 AP L, Gae 7, B AFCE L | (@9 OF a1 4196 GEio Ol @

(A) 2t (8) VL1, () T2k~ Tuka (D) Fela*Talz

2 =Ty Tp+Ty
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19.

20.

21.

H

A straight conductor 0.1m long moves in a uniform magnetic field 0.1T. The velocity of the
conductor is 15 m/s and is directed perpendicular to the field. The e.m.f. induced between the

two ends of the conductor is
{A) 0.10V (B} 0.15V (C) 1.50V (D) 1500V

0.1m TR W wey AR 0.17 STAY (B (HTA 15 m/s (05T bR | Wb (nels 1Bl d
(AT 7 IIRT 0T | wsiba 7Y A1esd wods S Showiers 397 20d

(A) 0.10V (8) 0.15V (€) 150V (D) 15.00V

A ray of light is incident at an angle i on a glass stab of refractive index y. The angle between

reflected and refracted light is 90°.Then the relationship between i and p is
(A} i = tan~! (i) (Bjtani =pu {C)sini=pu {D}cosi = u

o SrErEaRT i @ GG FNET Tedd o wneifes x| wrsa ARoTEE o |
sifisrfTo afT uFe Afsw s AT WYY (FIT 90° BT 7/ @ p & WOy 794 3

(A} { = tan™?! (ﬁ) (Bjtani = u (Cysini=q (D)cosi = p

Two particies A and B are moving as shown in the figure. Their total angular momentum about the

point O is
{A) 9.8 kg m’/s {B) Zero (C) 52.7 kg m*/s (D) 37.9 kg m?/s
AS.Skg 2.2m/s
o 3 em/fs
L
3
o€ 23m 3 1kg

vf3 qaFal A 9ae B fira afefe S5 SEl semiT) 0 IR ACNTE IFSIACET oIS T@fer
oAt 3@ |
(A) 9.8 kg m*/s (B) T3 (C} 52.7 kg m*/s (D} 37.9 kg m?/s
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22.

23

24,

25.

The work function of metals is in the range of 2 eV to 5 eV. Find which of the following wavelength
of light cannot be used for photoelectric effect. (Consider, Plank constant=4x10""eVs, velocity of
light=3x10%m/s )

{A) 510 nm (8} 650 nm {C) 400 nm {D)} 570 nm

(T 4TET AT DR WCPFT 2 eV - 5 eV AT TET ATE | ANG 3T (Fi, S0 eiT
WA A S oliteie Bhee faat w@ A1 7 (ATE $]IF = 4x10PeVs, SIETT
sRewasl = 3x10°m/s)

(A) 510 nm {B) 650 nm (C) 400 nm (D) 570 nm

A thin plastic sheet of refractive index 1.6 is used to cover one of the slits of a double slit
arrangement. The central point on the screen is now occupied by what would have been the
7" bright fringe before the plastic was used. If the wavelength of light is 600 nm, what is the
thickness {in um) of the plastic?

(A) 7 (8) 4 (C}8 (D) 6

1.6 ofswarg e T fh “iee 4155 1 fig wals fa-rwraifes g sl @ufes viet
GeTT 35T €T TeeT SP0E AiTe TREEa Sl Wb AW e et ot @4a T @aeH
Sifita 739 | Qi ST ©a% s 600 nm T B ATRDF ATod @4 (um @) T

(A} 7 (B) 4 (€)8 (D) &

The length of an open organ pipe is twice the fength of another closed organ pipe. The
fundamental frequency of the open pipe is 100 Hz. The frequency of the third harmonic of the
closed pipe is

(A) 100 Hz (B) 200 Hz (C) 300 Hz (D) 150 H2

53 Y¥ CAIeTt 935 Aeera ils I G5 GFYA el Aeerd eeliF Faer| gRqd c4tett 4
YT TAT I7ANF 100 Hz TET, QI (et ACeT GOIa G F29ITF X

(A) 100 Hz (B) 200 Hz (C} 300 Hz (D) 150 Hz

A S pF capacitor is connected in series with a 10 pF capacitor. When a 300 Volt potential
cifference is applied across this combination, the total energy stored in the capacitors is

{A}15) {B}1.5) (C)0.15) - {D}0.10)

5 WF @ 10 pF g =E G5 NIaet® cI8Y SATeT (oY SR AE 300v fed dten
It Tt age WifES 419S qibd @) Aes The 23

(A)15) {B)1.5) (C)0.15! (D) 0.101
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26. ' The line AA is on a charged infinite conducting plane which is perpendicular to the plane of the

27.

H

paper. The plane has a surface density of charge ¢ and B is a ball of mass m with a like charge of
magnitude g. B is connected by a string from a point on the line AA’. The tangent of the angle {#)

formed between the line AA” and the string is:

qa qo qa qa
{ )ZEgmg { ) 4mEgTNg ( ) 2megmg (D) €gmyg

TS SEs SRS SHEs Wafl st sfoolts ARERl o™ &7 AA 9F
WIOT@@I&O@MQWWWGI AA @W@Wﬁ“ﬁmm@m
Qqe QT3 SITEA g S wIar o @@l neT B QTG O T Y& MNZ) AA @Al
3 WWG@@L@ @ (9) tan A

(A) —— (B) — (€) == (D)

qo
2epmg 4AnMEgMYg Zregmg somg

The current Fin the circuit shown is

(A)1.33A ' {B) Zero (C) 2.00 A (D) 1.00A

. +
i) 20
20
N +
[ .
wifEs geAloe ofee 4918 1 =9
(A)1.33A (B) T (C)2.00 A (D) 1.00 A
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28.

29.

30.

A 20 cm long capillary tube is dipped vertically in water and the liquid rises upto 10 cm. If the
entire system is kept in a freely falling platform, the length of water column in the tube wiil be

(A) 5 cm (B) 10 ¢m (C) 15 cm {D) 20 cm

20 cm =T QB0 WFH Fo1 THF SN S GRNAT T 4932 IS S 10 cm SoT | 59
TRFEIT QFH IR o e NS ST It ZeT AT Ny Sweid Sowl 3@

(A} 5 cm (B) 10 em {C) 15 cm (D} 20 cm

A train is moving with a uniferm speed of 33 m/s and an observer is approaching the train with the
same speed. If the train blows a whistle of frequency 1000 Hz and the velocity of sound is 333
m/s, then the apparent frequency of the sound that the observer hearsis

(A} 1220 Hz (B} 1099 Hz {C} 1110 Hz (D) 1200 Hz

OQFG GF 33 m/s IR B0 Q32 9FF (@05 GFSH RIS Foafs s e W
@A 1000 Hz F=5i1Ea F1FT TSUCT "RA@FT @ JATS FoOET 7% 7 ©f 367 (T
qrmg STRSTast 333 m/s ) '

{A) 1220 Hz (B} 1089 Hz (C} 1110 Hz (D) 1200 Hz

A photon of wavelength 300 nm interacts with a stationary hydrogen atom in ground state. During
the interaction, whole energy of the photon is transferred to the electron of the atom. State
which possibility is correct. {Consider, Plank constant=4x10 15EVS, velocity of IIght=3xlOgmfs,
ionization energy of hydrogen=13.6eV)

{A) Etectron will be knocked out of the atom
(B) Electron will go to any excited state of the atom
{(C) Electron wiil go only to first excited state of the atom

(D} Electron will keep orbiting in the ground state of atom

300 nm BEHOWHTE GG HEE FAT FT STET AR 9F 0 ARCGICSH AGW G-I
seefdfeite ciifte ata Mefafes seratafm mon @ e (9% $35 = ax10evs,
CIF S1ords! = 3x10%m/s, TRLGILSH -7 SFa <IfF = 13.6eV)

(A) 2CEBLAT 2RCGISH 819 @ (1250 2@
(B) ZTEASRAL AN Foid @f @ Sqmifs $0% ans

s

(C) 3TeagAm Fasy SIFeNis a0 91|

e

(D) (GG AW STt 0w gA
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31.

32.

H

Category 1 {Q31 to Q35)

Each question has one ‘correct option and carries 2 marks, for each wrong answer
1/2 mark will be deducted.

ARsfl arTa ol oz e QgL ool 79 2, B SGLEd S 1/2 789 JI0T AN |
) AT-BT?
The pressure p, volume ¥ and temperature T for a certain gas are related by p = —->—, where 4

and B are constants. The work done by the gas when the temperature changes from 7, to 7 while
the pressure remains constant, is given by

(A) A(T, = Ty) + B(T2? - T;%) (8) AT _ B(T,2-T3?%)
VoV, Va—Vy
(C) A(T, —Ty) - B(T,> — Tv?%) (0) AR)
Va—Vy
1 SIS AR 5171 p, SIAGT VG SIAIAT T @ 9 e p = A0 ardiee 4

G B 9% | B9 7 13k suiia ST 7, TAE T, TR 306 Fo o 2T

{AYA(T, — Tl) + B(Tzz - le) (8) A(-Ty) B(1;*-11%)
VoV V—Vy
2 2 _m 2
(CYA(T, —T) = B(T* - T1 ) (D) A(:;:":: )

A cylinder of height 4 is filled with water and is kept on a block ¢f height k2. The level of water in
the cylinder is kept constant. Four holes numbered 1, 2, 3 and 4 are at the side of the cylinder and
at heights 0, /4, i/2 and 34/4 respectively. When all four holes are opened together, the hole
from which water will reach farthest distance on the plane PQ s the hole no.

(A) 1 (B) 2 () 3 (D) 4
I
A
7y P Q

h ETeTE QB0 SweTeel TR (EReTd A2 THold QG FIHT ST ITAT 25793 (B8 T SeTd
Sofamrea WaglT 5% IAE L] F41 37| (GI08T ST 5IRI5 =% 1, 2, 3 8 4 (B1Usd oevent
RITE TATTT 0, W4, hi2 3 304 Sooet Si1eg | fzwesfer aasrs Yoot et @ fea 3w e
PQ T 4 TP 1L BI7?

(A)1 (B)2 (C)3 (D)4
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33.

34.

35.

Two cells A and 8 of e.m.f. 2V and 1.5V respectively, are connected as shown in figure through an
external resistance 10Q. The internal resistance of each cell is 5. The potential difference
E,and Eg across the terminals of the cells & and B respectively are

(A)Ey = 2.0V, E5 = 1.5V (B) E4 = 2.125V, By = 1.375V
(C) B4 = 1.875V, E5 = 1.625V (D} E4 = 1.875V, Ep = 1.375V
Al 2V, 52
100
i BI 1.5V
50

A G B 7T ©fo) (@ias BRewmierd I67 TG 2V 3 1.5V 932 4ff (@I Sl (Y 50
| Y gt GG 100 @ra vy g forag Ay wafh ISFITe STl oal 267 A 932 8
@FET {32 A1 (o dren INTFW £, 3 Ep I

(A} E, = 2.0V, Ep = 1.5V (B) E, = 2.125V, E5 = 1.375V
{C)E, = 1.875V, E5 = 1.625V (D) E, = 1.875V, E5 = 1.375V

A charge q is placed at one corner of a cube. The electric flux through any of the three faces
adjacent to the charge is zero. The flux through any one of the other three faces is

(A) q/3€o (8) q/6¢€g (C) q/12¢ (D) q/24¢€9

g aphos sl faf e @F e 9o A @R s ot =T | LA oIS
foAfl wrerz ofse FEE 7@ =71 =95 f54f0 S @ @ WSihes ofee FIEd II9 3@

(A) q/3€q (B) q/6¢€o (C) q/12¢ (D) q/24¢€,

in the circuit shown below, the switch is kept in position ‘a’ for a long time and is then thrown to
position ‘b’. The amplitude of the resulting oscillating current is given by

(n) EJL/C (B)E/R {C} infinity {DYEC/L
R
__J\MMN\—E|
I '—.%m
o

fora awife a5 Y360 A 97 %9 'a' @ A TF I | SfFAE @6 b @ g 4l
=6 | OF AN @ WRRGS e 43ea 18 3@ o1 @™

(A)EJL/C (B)E/R (C) ST (D) E/C/L
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Category Il (Q36 to Q40

Each question has one or more correct option(s}, choosing which will fetch maximum 2 marks on

pro rata basis. However, choice of any wrong option(s) will fetch zero mark for the question.

sifisTt 2R 9% a1 AT 337 I1F, @5 1 Wl AR FICET TFATSS 20 NI 419 771

36.

37.

H

3 2; 47 @IDa o7 Saa AIRCeT AT={y 77T 303 Y|

Find the right condition{s) for Fraunhoffer diffraction due to a-single slit.

(A) Source is at infinite distance and the incident beam has converged at the slit.
(B} Source is near to the slit and the incident beam is parallel.
(C} Source is at infinity and the incident beam is parallel.

(D) Source is near to the slit and the incident beam has converged at the slit.

A% @UITRE THE TR FITSE ST AT 1S (1) 2

(A} Bt T ATy w9t Seifss afryer artfires wots ffers =)

(B) S5 @fag A58t «3s Soifow s SEar |

(€) BT SAT 7ATY W2 S IEIom) s o STt |

() e crunfirem sty WTe Wifow wfsme aaitfgas s fifers 2|

Two charges +g and —g are placed at a distance ‘g’ in a uniform electric field. The dipole moment
of the combination is 2ga(cos 8 { + sin 8 J), where & is the angle between the direction of the
field and the line joining the two charges. Which of the following statementis) is/are carrect?

{A) The torque exerted by the field on the dipole vanishes.
{B) The net force on the dipole vanishes.

(C) The torque is independent of the choice of coordinates.
(D) The net force is independent of ‘@’

tq @ —g STHINYE g0 I IS5 AT Rpfod (Fa ‘o’ TR0T AT X | S qiha ST
@A @PIEF CF@g A 0 FRT HIR | AIH wfG atat sifde faces a@mws 2qalcosf i+
sind j) | FfEfie @M (@A) I (5ff) ivs?

(A} Cpshod o 7T Fatrdd ST AT T amEd W T
(B) tagsios oF@ aldl fati@d BT SF I AT |

(C) ST T FIAICES NI G Frsamier 7l

(D) STNCPT S G T '@ -9F g [ASFier 73
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38.

39.

40.

Consider two particles of different masses. In which of the following situations the heavier bf the
two particles will have smaller de Broglie wavelength?

{A} Both have a free fall through the same height.
(B} Both move with the same kinetic energy.

(C) Both move with the same linear momentum.
(D) Both move with the same speed.

76 for o agFar (onr 39| ffaivs (@R) @ ¥ QY Sd WA oFa 6
gsifey Bas Trefs I 307?

(A} TEF 415 QR SwooT (T MRS Fiow e
(B) IBT 767 sthortle A eeT

(C) T Fi6R (TS SALST I ZC

(D) IFFAT 7fog Tho S TeT

A circular gdisc rolls on a horizonta! floor without slipping and the centre of the disc moves with a.
uniform velocity v. Which of the following values the velocity at a point on the rim of the disc can
have?

(A) v (B} -v c2v {D) Zero

93ft JTBE R @ Syl oot At P Afsw Tor 9ge Frefod @ulg v
SYaest aficr TR biefed qiREd A @ g @ fawfafis (@) @HiD 2sw
7

(A) v (B)-v (Q2v (D)7

A conducting loop in the form of a circle is placed in a uniform magnetic field with its plane
perpendicular to the direction of the field. An e.m.f. wili be induced in the loop if

{A} it is translated parallel to itself.

(B} it is rotated about one of its diameters.

{C) it is rotated about its own axis which is parallel to the field.
{D}) the loop is deformed from the original shape.

3G gaeE AR TN @ AV GHICFE QTSI AT 207 A0S ERFCFad e
FUFd Bletd AFelE A | Afafis @R (@A) tFa $6ie 9t Wi Shpwes
e BeAT 207

(A) TS FCS@ SRR AATAT 20T

(8) POATE o S @ QT BOTE % BT 4T GEIAT 20T

(C) PN o7 Frew % (A1 GRFCSTAT S0 M@dleT) IT[I TIEIE! 6T
(D) T wrFied RS F91 20
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41.

42.

43.

44.

H

CHEMISTRY

Category | {Q41 to 70)

Each question has one correct option and carries 1 mark, for each wrong answer
1/4 mark will be deducted.

SAfisfE orTE Wolt SaT AbT «Fe o1y A¥d 1, BT SOEA S 1/4 A58 SI0T A

For the reaction A + 2B = C, the reaction rate is doubled if the concentration of A is doubled. The
rate is increased by four times when concentrations of both A and B are increased by four times.
The order of the reaction is

(A)3 (B}o- a1 (D)2

A + 2B > C Rfmfta sfsws 58 o gfm 5w 797 A -7 M09 52 BT e F97 X7 932
frfraifa sfewst b7 B9 ga *TTTUT A Q92 B SOEA Apy BRST o s F41 =71
fafemita smids @uf 2o -

(A)3 (B}O (€)1 (D} 2

At a certain temperature, the vaiue of the slope of the plot of osmotic pressure (m) against
concentration {C in mol ™) of a certain polymer solution is 291R. The temperature at which
osmotic pressure is measured is (R is gas constant)

(A)271°C (B} 18°C (C) 564 K (D} 18K

Q3 S sreman et Afme e sferdty se(n) I ey (¢ in mol L)
Eratte 9T WA 291R! T BT Sromiay ey T3aba Sherdi st wisll TR
SERISIGENE R

{ay271°C (B)18°C (C) 564 K (D} 18 K

The rms velocity of CO gas molecules at 27 %C is approximately 1000 m/s. For N, molecules at
600 K the rms velocity is approximately

{A} 2000 m/s . {B) 1414 m/s {C) 1000 m/s (D} 1500 m/s

27 °C SIEIGI CO ST S rms (91 &1 1000 m/s | 600 K O N, 5T5PT AL rms
@519 WIF 39 AT

(A) 2000 m/s (B) 1414 m/s {C) 1000 m/s (D) 1500 m/s

A gas can be liquefied at temperature T and pressure P provided

(A) T=Tcand P < P, {B) T<T¢ and P>P¢ {(C) T>Tc and P>P¢ (D) T>Tcand P <P¢
GG ST SIMTET T Qa8 B9 P (5 TAC e o7 A A

(A} T=T Q4 P <P, {B) T<T QqR P>P¢ {C} T>T Q42 P>P¢ (D} T>T Q9S P <P¢
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45,

46,

47.

48.

Sulphuryl chloride (SO,Cl;) reacts with white phosphorus {P,) to give

{A) PCls, SO, (B) OPCl5, SOCI, (C) PCls, SO, S5Cl; (D} OPCls, S0, S,Cl;

STTerp fael @E1EG (50,C);) W3R STV ToReaTerd (Py) ffeg Sesm smf wfer o7
(A} PCls, SO, {B) OPCl;, SOCI; {C) PCls, SO, S:C1, (D} OPCl;, SO;, S,Cl;

The number of lone pair of electrons on the central atoms of H,0, SnCl,, PCl; and XeF,
respectively, are

(A)2,1,1,3 {B)2,2,1,3 {C}3,1,1,2 (D}2,1,2,3

H,0, SnCl,, PCly T2 XeF, (TSI &I AN Sord T80 SreILT RICHT 2T 57
T

(A)2,1,1,3 (B)2,2,1,3 {C}3,1,1,2 {Dy2,1,2,3

Consider the following salts: NaCl, HgCl,, Hg,Cl;, CuCl;, CuCl and AgCl. Identify the correct set of
insoluble salts in water.

{A) Hg;Cly, CuCl, AgCl (B) HgCly, CuCt, AgCl
{C} Hg,Cl,, Cucl,, AgCl {D) Hg,Cl;, CuCl, NaCl

NaCl, HgCl,, Hg,Cly, CuCl,, CuCl Qa2 AgCl #13H5 ford Trds Swet s7=sff WHafy sraaafer 5o

(A) Hg;Cly, CuCl, AgCl (B) HgCl,, CuCl, AgCl
(C) Hg,Cly, CuCl,, AgCl (D) Hg,Cl,, CuCl, Nacl

In the following compound, the number of “sp’ hybridized carbon is

CH;=C=CH-CH-C= CH

I
CN

{A}2 . (B)3 {C)4 {D}5

ea Asifors o TFES ('sp hybridized ) T T 367

CH;=C=CH-CH-C= CH

|
CN

(A} 2 - (B) 3 {C)4 {D}5
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49.

50.

51.

52.

53,

i

The dispersed phase and dispersion medium of fog respectively are
(A) solid, liguid (B} liquid, liquid (C} liquid; gas (D) gas, liquid

FarTia fago Wit @ 8 T 36 NS

(A) T, Baet (B) BT, WA (C) BeeT, ST (D) ST, Bde

The decreasing order of basic character of K;0, BaQ, Ca0 and MgO is

{A) K;0 > Ba0 > Ca0 > Mg0 {B) K;0 > Ca0 > Ba( > MgQ0
{C} MgO > BaO > Ca0 > K,0 (D) Mg0 > Ca0 > Ba0 > K0

K,0, BaO, Ca0 {d¢ MgO -3 $IA Biacad ZPIA &9 2T

(A) K,0 > BaQ > Ca0 > Mg0 (8} K;0 > Ca0 > BaD > MgO
(C} MgO > BaO » Ca0 > K;0 (D} MgO > Ca0 > Ba0 > K,0

In aqueous alkaline solution, two electron reduction of HO; gives

(A) HO™ (8) H,0 (© 0, (D) 0;

ST WIET TR HO; -aT G2 3004 S BeT

(A) HO™ (_B) H;0 {C) O, _ (D} O;

Cold ferrous sulphate sotution on absorption of NO develops brown colour due to the formation of

(A} paramagnetic [Fe{H,0)s(NO)]S0, (B) diamagnetic [Fe(H;0)s{N3)]5Os
(C) paramagnetic [Fe(H,0)s{NO3}]{504), (D) diamagnetic [Fe{H;0)4{S04}]NO;

Sroet ceap| e 7t ARG SwEiEs(No) Sferimtd @ Il Ity 5t Seom =,

o 26
(A) AATHIET [Fe(H;0)s{NO}]ISO; (B) SIARIFESIA [Fe(H,0)5(N3)1SO,
(C) ATHETIR [Fe(H,0)s{NO3))(S04). (D) SIAATRFIIT [Fe(H,0)4{S0.)INO;

Amongst Be, B, Mg and Al the second ionization potential is maximum for
{AlB (B} Be (C) Mg (D) Al
Be, B, Mg 4d2 Al -7 WT¥5 FaS T Sty *Retrar SR @ 201 (@{0d o 7

{(A) B (B) Be (C) Mg {D) Al
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54.

55,

56.

In a mixture, two enantiomers are found to be present in 85% and 15% respectively. The
enantiomeric excess (e, e) is

(A) 85% (B) 15% {C) 70% (D) 60%

9fG fimeer 9f5 sfefke swame auraor 85% WL 15% SoifEs Y afsfa so=adr
ULt (enantiomeric excess (e, e) ) 24

(A) 85% (B) 15% (C) 70% (D) 60%

1,4-dimethylbenzene on heating with anhydrous AICl; and HCl produces

(A) 1,2-dimethylbenzene (B) 1,3-dimethylbenzene
(C) 1,2,3-trimethyibenzene {D) Ethylbenzene

1,4-53MYET @fEATE 9T AICL 9T HCl ATEl $8d FICE Coid =T

(A} 1,2- TR @fge (B) 1,3- Bafa3er @fas
{C) 1,2,3- T3A=I3eT afga (D) 31%= @i

CHO

OH
—_—

CHO

The product of the above reaction is (Unique set of options is provided for both English and
Bengali versions)

Sorae fafaafice Riearsreft 207 (FrLe 8 2E@sia o RIS SuEy 9aibarg BifasT
3T Y )

CH,OH | CHO™
(A) (B}
COOH COOH
CH,OH i}
2 CH,0
(C} {D}
CO0" coo"
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57.

58.

1

CH,
HBr (1 equiv.)

e

/CHz

HC

The major product of the above reaction is {Unique set of options is provided for both English
and Bengali versions)

Soar fafraiitee 135 RfFarsrst 2o (Frean @ (st &% i Sewa waiina
Sifefa! e JMR)

CH, HaC
(A) CHs () == Br
H,C
Br
H,;C H.C
/k\/CHZ )\/\
C D
( ) RyC 5 ( ) G~ Br
Cl
NH5
—_—
EtOH
Br

The product of the above reaction is {Unique set of options is provided for both Engiish and
Bengali versions)

i )

SoRa ot Rferrsis 527 (91251 @ 22w@SIT o MBI Sews WFionrg siferst
CRETT JIITY )

NH, cl NH, NH,
(A) (8] (c) O\/J D) @\)
NH; Br OEt
NH,
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59.

60.

61.

62.

The reaction of methyltrichloroacetate {C1;CCO,Me ) with sodium methoxide (NaOMe) generates

(A) Carbocation (B) Carbene (C) Carbanion (D) Carbon radical

frazer DiamEt SHBIEE (ChecoMe) -ag Tm efeAm fweniRe (NaOMe) -«
fafzag Teom 3T

(A) FILFOEA (B)FfT (C) T (D) BT G

Best reagent for nuclear iodination of aromatic compounds is

(A) KI/CH3COCH; (B) 1/CH3CN (C) KI/CHsCOOH (D} 1;/HNO;
TGS GRS ST SR Tg oy ST $Hy® [ias =

(A) KI/CH;COCH; {B) 1,/CH,CN (C) KI/CH;COOH (D) t,/HNO;

In the Lassaigne’s test for the detection of nitrogen in an organic compound, the appearance of
blue coloured compound is due to

(A) ferric ferricyanide (B} ferrous ferricyanide
(C) ferric ferrocyanide (D} ferrous ferrocyanide

T teE G FTA A9PSia (Lassaigne's test) WHH TRGTETAT Soafkfs fefer @
Aergel @sr SestT = GG T

(A) @lT iR (B) TR CFITINRIZG
(€) (FTaT TENINHIEG (D} TETT (FEPTRINIZG

In the following reaction

+

ether H,O
RMgBr + HC(OEt)y —— ™ —® P

The product P’ is

(A) RCHO {B) R;CHOE {C} RaCH (D} RCH{OEL),

Tiea fferite Rfenss v 3

ether HyO"
RMgBr + HC(OEt); — > — > P

(A} RCHO (B} R,CHOEL (C) RsCH (D) RCH(OEL),
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63.

64.

65.

Match the flame colours of the alkaline earth metal salts in the Bunsen burner.

{a} Calgium {p) brick red

{b} Strontium {q) apple green

{c) Barium {r) crimson
(A) a-p, b-r, ¢c-q (B} a-r, b-p, ¢-q (C)a-q, b-r, cp (D) a-p, b-q, ¢-r
rat 13w Frag quefa sier FIA RedT 4 T AW [T 757

(a) FsteTiRIN (p) 8% =Tt

(b) GBI I {q) SATTET &

(¢} @faM (r) DO AfeT
(A} a-p, br, c-q (B) a-r, b-p, c-q (C) a-q, b-r, c-p (D) a-p, b-g, c-r

Extraction of gold (Au) involves the formation of complex ions X" and “Y".

Roasting : Zn
Gold ore ~———> HO + X' — ¥ + Au
CN', H,0, O,

‘X' and 'Y are respectively

(A} Au(CN); and Zn{CNY (8) Au(CN);” and Zn(CN);-
(C) Au(CN); and Zn{CN);” (D) Au(CN), and Zn(CN};

7ef (Au) AT FErTE 70 o TSt X' @I Y B9 2 |

o R Zn :
7 FHAF ~———> HO +X ———> ¥+ Au
CN", H,0, 0,

K 9FLY' 2 I(NE

(A) Au(CN); «3e Zn(CN}- (8) Au(CN);” w2 Zn(CN)}
(C) Au{CNJ); 932 Zn{CN)~ (D) Au(CN); 932 Zn(CNJ;

The atomic number of cerium (Ce) is 58. The correct electronic configuration of ce>ionis

(A} [Xe)af* ~{B) [Kr)af" (C} [Xe)af™ (D) [Kri4d®

I (Ce) CRTETE “Nautefas AU 567 581 Ce™ SRS 75T JReTBE (95157 27

(A} [Xe)af!  {B) [Krjaft (C) [Xelaf" (D) [Kr]ad®
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66.

67.

65,

69.

70.

Suppose the mass of a single Ag atom is ‘m’. Ag metal crystallizes in fcc lattice with unit cell of
length ‘a’. The density of Ag metal in terms of ‘a” and ‘'m’ is

() 22 (8) 22 © = ()
£ 4] [#

4q’

47 FE Ag SETIE GO 'm' | Ag UG fec FGET @enife =1 1fic sTifBoifTa unit cell -9
e 'a' 7W ©lF Ag ¥Tpfhd 999 'm' G 2’ RIEl AT FAE S I

4m 2m m
- (B) —- = (D) ——

(A}
a a a da

For the reaction 2 SO, (g} + O, (g) =250s{g) at 300K, the vaiue of AG® is —690.9R. The equilibrium
constant value for the reaction at that temperature is (R is gas constant)

(A) 10 atm™ (B) 10 atm (C) 10 (D)1

250, (g} + 0 (g) = 250s(g) TafmmiBa 300k TIoMIa™ AG® UT NIF —690.9R | & TIFIART «F
fafzrmfBa sy #sareg 919 29 (R 56 33

(A} 10 atm™ {B) 10 atm () 10 (D)1

At a particular temperature the ratio of equivalent conductance to specific conductance of a
0.01 (N) NaCl solution is

(A) 10° cm® (8) 10° em® (C) 10 cm’ (D) 10° cm’

QT T GIranT 0.01 (N) NaCl Od ST Tarid penE Afaaiizet @ sefss sifaafzsm
SIS 76T

(A) 10° cm? {B) 10° cm’ {C}10 cm? (D} 10° cm’
The units of surface tension and viscosity of liquids are respectively

(A kgm s, Nm™ (B) kg 572, kg m~'s™ (CONm™, kgm™'s™ (D) kgs™, kg m™s™

THCEA PO 3 TrHId 9 710 26T TAEH
(AYkgm™s, Nm™ (Bykgs?, kgm s (OONm™ kgm™s™ (D) kg s, kgm’s!

The ratio of volumes of CH;COOH 0.1 {N) to CH;COONa 0.1 (N} required to prepare a buffer
solution of pH 5.74 is (given : pKa of CH;COOH is 4.74)

(A) 10:1 (B) 5:1 (C) 1:5 (D) 1:10

oH 5.74 T FID AT I (BT FATS 0.1 {N) CH;COOH €2 0.1 (N) CH,COONa -(3F HITSLH
@ HHAITS (TS 579 B 267 (978 © CH,CO0H 49 pKa 4.74)

{A) 10:1 (B) 5:1 {C}1:5 (D} 1:10
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71.

72.

73,

d

Category Il (71 to Q75)

Each question has one correct option and carries 2 marks, for each wrong answer
1/2 mark will be deducted.

#f5f5 2rT7 Walh Saa sifde WIS AT9 7T 2, BoT SGRI S 1/2 AFF IO AN |

For the reaction X,Y,(l) > 2 XY,{g) at 300 K the values of AU and AS are 2 kCal and 20 Cal K™t
respectively. The value of AG for the reaction is '

{A}—3400 Cal (B) 3400 Cal {C)—2800 Cal {D) 2000 Cal

300 K SEHTET XYl) > 2 xv,(g) RfFafta av @2 As @7 W17 TAIFW 2 kCal W32 20 Cal K|
43 fFmfta ac wa 79 3

(A} —-3400 Cal (B) 340G Cal (C}—2800 Cal {D) 2000 Cal

At temperature of 298 K the emf of the following electrochemical cell
Ag(s)|Ag" (0.1 M) || Zn*(0.1M) |Zn(s).
will be {given E%=-1.562 V}

(A}-1.532 V kB) ~1.503 Vv (C) 1.532V (D}y-3.06V

e ©ofee IENAiE @EH7 298 K SN emf GF T4 X
Ag{s)|Ag' (0.1 M) || Zn®*(0.1M) |Zn(s)
(A7F = —1.562V ) '

{A)-1.532V (B)-1.503V (C)1.532v (DY-3.06V

Addition of sodium thiosulphate solution to a solution of silver nitrate gives X' as white
precipitate, insoluble in water but sofuble in excess thiosulphate sclution to give ‘Y’ On boiling in

water, ‘Y’ gives ‘Z'. ‘X', 'Y" and "2’ respectively, are

(A) Ag:S,03, Nag[Ag({S;03),), Ag,S {B) Ag,50,, Na[Ag(5;03);], Ag,S:
(C) Ag,S5:0s, Nas[Ag{S,0:)5], AgS {D} Ag,50;, Nas[Ag(S$,0;}).), Ag:0

SreroTa FRG0OT SN JE ENTSTM IEPIEETT SN 519 TF $403T el S
A SESTHHA( X ) e W of Sfofie WESTETRRDT Tl J9ce BT T Y See
TV (F S @O 27 ST | X, Y, 7 AT T

(A) Ag;S;0s, Na3[Ag(S:0s):], Ag:S (B) Ag,S04, Na[Ag(5:03),], Ag2S:
{C) Ag,S,03, Nas[Ag(5,0s)s], Ags (D) Ag;S0Os, Nas[Ag{S,0s),1, Ag,0
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74.

75.

Roasted copper pyrite on smelting with sand produces

(A) FeSiO; as fusible slag and Cu,S as mattee’

(B) CaSiO; as infusible slag and Cu,0 as mattee’
{C) Ca3(PQ4); as fusible slag and Cu,S as mattee’
(D) Fes{PO.); as infusible slag and Cu,S as mattee’

GiSfe Y ARIARLE e SofFfors fAsifce T Seom 3w

(A) FeSiO; TN STRCST SITTAIT ATZTeT Qe Cu,S TN WITR

(B) CaSi0; ING JRUST SR 77 45T UFL Cu,0 NS Wi
(C) Cas(PO,), TN AZCST SITAT YTHTS Ve Cu,S AN WG
(D) Fes(PO,); ATIF FRLST SITAIT 7 YIFWET L Cu,S FHF TG

The total number of aromatic species generated in the following reactions is

THF
+ . + sodi o THE
(i} DCI SbCly —m (it) @ cdium meta

Br_ _H H,N

{iii) (iv} HNO,

-+ H20 —_—

{A) zero (B)2 3 (D)4

Tewa fafiear afine Seom smanfbe P aromatic species ) UF @G FLLT =T

- : THF
fi Z>—C| T oseol — (0 @ OIS
Br  H HN

{iii) +  HO (iv) HNO,

{A) ¥]3 (B} 2 {C)3 (D)4
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Category IN (76 to 80'

Each question has one or more correct option'(s), choosing which will fetch maximum 2 marks on

pro rata basis. However, choice of any wrong option(s) will fetch zero mark for the question.

TSt ArTe W 3t goie Saa e, @t | wafr s s seise 2@ TEID dis 787

76.

77.

78.

3 2 ; Ry 9308 Bef Taa IR ety 797 30 5

The increase in rate constant of a chemical reaction with increasing temperature is(are) due to
the fact{s) that

(A) the number of collisions amaong the reactant molecules increases with increasing temperature.

(B) the activation energy of the reaction decreases with increasing temperature,

(C) the concentration of the reactant molecules increases with increasing temperature.

(D) the number of reactant moelecules acquiring the activation energy increases with increasing
temperature,

wrotat 3fag & vl arifs fiearm i e 917 s sread s (@fer) ae

(A) oremrar Ihma ey fAfaws IS Ty sieats st i g

(B) sromtar faa sy [KfFmifta stiersad =i 307 o3

() wremtat §iwg s Rfere afée apg gfa om

(D) SromTaT Fhma o sfEgdad e «41e ffeas wqafas seat gin o

Optical isomerism is exhibited by {ox = oxalate anion; en = ethylenediamine)

(A) cis-[CrCly{ox),)> (B) [Co{en)s}**

(C) trans-[CrCiy(ox},] {D} [Co{ox)(en),]"

T G ST SRSt S B, B 567 (ox = SIICED SNARA | en =
CRIGEIERIRCE

(A) cis-{CrCly{ox),)* {B) [Co{en)s]**
(C) trans-[CrCiylox),] > {D} [Co{ox)(en),]’

lonization potential values of noble gases decrease down the group with increase in atomic size.
Xenon forms binary flucrides by the direct reaction of elements. Identify the correct statement(s}
from below.

(A) Only the heavier noble gases form such compounds.

(B) It happens because the noble gases have higher ionization energies.

(C) It happens because the compounds are formed with electronegative ligands.
(D) Octet of electrons provide the stable arrangements.

sttamtafie SN Jima F T A% ST SIrmead f9ee son gy AR Taeife
fafirare 79 (Xenon) FavTler @it SeoF T | 116 B33 / ovgffer 7=

(A) cFaTNTa wia T TheT g st [l e o |

(B) fT%a CfersyfeTa T Sra 1pact *Ifea ST Rl 27 |
(c) SrotaTalueyift fastrrsa s ATsl S15t3a Sy Q&9 27 |
(D) RETPHEAT BT ZA1T Ty GITst 3T iy =
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79.

80.

CHs

O,N

Identify the correct method for the synthesis of the compound shown above from the following
alternatives {Unique set of options is provided for both English and Bengali versions)

BoITa (RUTCAT SN S ena w T s sifda orwfs ot v (J1ee 8 RewSile
Y I S/ET QFONIG SIfeTd! (RSAT HMTR)

|/\\\ CH,CH,CH,CH,Cl HNO,
(A) A, . A0,
~
|/\ CH,CH,CH,COCl  Zn/Hg _ HNO,
{B) L AlCl, HCl/heat H,SO,
l/\ CH3CH,CH,COCI  HNO,  Zn/Hg
() LA AlCI, H,50, HClheat
o) |/\ CH,CH,CH,COCI KMnO,  HNO,_
L~ AICI, OH™ H,50,

Within the list shown beiow, the correct pair of structures of alanine in pH ranges 2-4 and 9-11 is

. H,N* — CH{CH, }CO,H l. H,N—CH(CH, Jco;

Il H,N* — CH{CH, )cO; IV. H,N - CH(CH, )CO,H

(A1, 1) ()1, 1l (C) i, 1 (D) I, 1V
s (e SIFAPIE TS 2-4 ©F2 9-11 pH ANATE ST AFS 5157 (BT 26T
I. H,N' —CH(CH, )CO H Il. K,N - CH(CH, )cO;

IHl. H,N* — CH{CH, )CO; IV. H,N - CH(CH, }CO,H

(A) 1,11 (B) 1, Iil (cyn, oy, v

END OF QUESTION PAPER
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2. #renfBre 7R ©iest (Physics @ Chemistry) 67 a4FTad( Category ) 24 SR |

AT | (Physics) : st 1 (ATH o 30 ATST T 1 7w SR W92 €F i Wia 9Fh

AFT 1 (Physics) : o 31 e o 35 afelh oy 2 mE Wy 9ae Q@ aafee Tia
95 3@ Saq Adw

o1 Il (Physics) = &7 36 (XTT o7 40 ATSTH ATT 2 997 Wity @3 @i 473fera asiiis

ST | (Chemistry) : 2% 41 r& o7 70 ofSH o0y 1 779 oty w92 W¥ gvgfes wa
AFG g T&d ASF

SFT [ (Chemistry) 1 27 71 e 2= 75 ofs o407 2 779 wim w3e @3 oyl wa
QF6 Fg Sad AFE

&1 HI (Chemistry) : 21 76 (AT 21T 80 AT 7T 2 7@ (g ¥Ie W2 4937 9

3. S | 9Te AP [ -To B SEET T 779 F01 AT | 4R | -97 Afs g SaEd o
1/4 F9g I TT Q9L oA || - 97 oR5fT BF TEEa &5 1/2 7497 IW T |

4, 9 -TO B SSET S T9F PG A AT | 0T TTPNRA S S AfoF 2 A S
2 999 oAl 33| fag @W o477 g Sad Faeer wrevglfer TR I (YT AT &R, 3%
ST ST 98 X <A |

5. OMR *ita afsfs ATra =88 THENCT A, B, C, D 6%
e 27| :

6. =f5S OMR Sowe@ I <15 Fai ! I Heaia ©fS Ta7 70 I BUS FLATASHIT 78]
craat = WA GG e [ s S @Y 5 o[ Seadta 91fee w1t 2@ O &
wpatE “frEriE v PFE |

7. @F 40 Saa A1 e @F AT 9F 939 men @1 o4FE | Al -6 (@ g0 QIS
Bad wET Bad 0T 9 Tq Q38 frmgerE AReEdE awa 07 A

8. H[YNIT OMR *itas e #7 Fisw @fs T2uw(roll number), T @42 TIad
2T question booklet number) ferazd |

9. Tuq ot Ta@ BYHE FET/A 79 @G sow e Bre ovarw sFdeny At

FAE|

10, (TARE GFIA, SIEPLEToA, TIRGFeT, eoibyE, Somre 2eahie afe, @ufba, are af
@ 4AT BT AT FOF ST AT AT S GG SRS @ 9qR AITHIE 33
AdrEt Fifoa st WF |

11. Sad FUEB IIFE fox S @S 7 J71

12, oPTHTaT (T TRE IS TFT S5 10T SHYST (3T TR | BAT (1 DI U] BICS TR
P AT

13. W% srToraftre o 32 15 “itet SI08 | #Io1g YU (3 sE@ite SR {6 71 g (|

14, JA3TFETF WG 5T OMR 1 w173, stfanfars g 7|
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