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r . ( Instructions ) \

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

2. Category-| (Physics) : Comprises of Q.1 to Q.30 carrying one 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-lll (Physics) : Comprises of Q.36 to Q.40 carrying two marks each, for which ope or' more
than one options may be correct.

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

Category-ll (Chemistry) : Comprises of Q.71 to Q.75 carrying two marks each, for which one
option is correct.

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

3. For questions in Category-l 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-lll questions will not carry any negative mark. Against the number of correct options
indicated, a maximum of two marks will be awarded on pro rata basis. However, marking of any
wrong option will lead to award of zero mark against the question 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 slectronic means. Hence, invalidation of Answer Sheet due to
folding or putting stray marks on it or any damage to the Answer Sheet 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-l 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 dope 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 far rough work. Please check all
pages and report, if there is any discrepancy.

\14. Hand over the OMR to the Invigilator before {eaving the Examination Hall. J
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PHYSICS

e l o Q30

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

A5 sirra 93Tt Saa AP ae A1t AEA 1, BOT SR S 1/4 TWE FIO! A
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) 15.00V

0.1m TRRFE 93fE we ﬂféﬁf&’ro.nwmmzsmﬁmﬁwm@mmm
ST o1 IART ST | 7SO 5X A8 Nes WAL SfCwIera 961 30

(A) 0.10V (8) 0.15V (C) 150V {D) 15.00V

A ray of light is incident at an angle i on a glass slab of refractive index . The angle between
reflected #nd refracted light is 90°. Then the relationship between jand j1is

(A) i = tan”? ('l) (B)tani=pu (Cysini =u (D) cosi = p

QﬁWIWQﬁ'WW@%WWLW'Mp [
Afsgfire afy was dfevifie afee wids (P11 90° A i 8 u 4 YO P 5[

(A) i = tan™? G) (B)tani = p (C) sini = p (D)cosi=p

Two particles A and B are moving as shown in the figure. Their total angular momentum about the
point Oiis :

(A) 9.8 kg m’/s (B) Zero (C)52.7 kgm’/s (D) 37.9 kg m?/s
G5kg  2.2mfs
36m/s
3
(4] 31kg

ﬁmﬂraqaesmzﬁf@wwﬁmmmoﬁﬂgwwmmmﬁ@

CLICRETC] i
(A)9.8kgm’/s (8) "I (€)52.7 kg m'/s. (D) 37.9 kg m’/s
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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.
(B} acceleration of the particle of mass m; is proportional ta m;.
(C} acceleration of the particle of mass my is proportional to m,.

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

o0 TG, AT ©F m, @ m,, @Y NG AR=HF TR IR S AT ot P s
O | B e

(A) ST TACIF T A q

(8) m; R IEFNB GIT m, 97 AT ARSS 379
(C) my ST IESNB I my 47 Stgoifiss za
(D) my ST TN G2t my 97 IWIF 15T 37

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} as°C (B) 54°C () 52°C (D) 48°C

FSfB %%, S s 387 &7 TAI@EW m, m B 3m G7° SITha SIoMTAT T 40°C, 50°C
8 60C | 78 fATUt S T ST SeeT, S STt 3@

(A) 45°C (B} 54°C ‘ (C) 52°C (D) 48°C

A satellite has kinetic energy X, potential energy ¥ and total energy E. Which of the following
statements is true?

(A K =-V/2 (B) K = V/2 (CQE =K/2 (D) E = —K/2
3G Sotarem iy &, foife v aae @it fF £ Siog @1 SRS Afdw?
(A K =-V/2 (B} K = V/2 {C)E =K/2 (D) E = -K/2
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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 will be

(A)Scm {B) 10cm (C} 15cm +{D)20cm

20 em =81 GG Lo Ao SFE BN SE (GRIAT 36T 932 BIte ST 10 cm S| 5w
T[RRI GG IR ST ABIET SA7 AT ZCET FETT HH SETd SHol 7@ -

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

A train is moving with a uniform speed of 33 m/sand 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 hears is

(A) 1220 Hz (B) 1099 Hz {C) 1110 Hz (D) 4200 Hz

3G GF 33 m/s SIS BEMR 932 @3 (I GFEH A ETES TG0 T ®E WeIR|
@AG 1000 Hz IR ST IISICET AT @ WS S29IE % 7@ of 30 (IS
e stforast 333m/s ) ;

(A) 1220 Hz (B) 1099 Hz : (€) 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"%eVs, velocity of light=3x10"m/s,
jonization energy of hydrogen=13.6eV)

(A) Electron will be knocked out of the atom

(B) Electron will go to any excited state of the atom

(C) Electron will go only to first excited state of the atom
(D) Electron will keep orbiting in the ground state of atom

300 nm sl ot Swers 1 K IR AF G0 JROGIS AR AR
seopfeta ciifie et Ffifis serTrsfm T @I oS (A77F HIT = 4x107%eVs,
ST SRSt = 3x10°m/s, TRCGITSH -7 Wi e = 13.6eV)

(A) XTETRGTG RGNS oY (A 7370 3@

() XEraiA 4Anft T6e @ @I SIS FOF T
(€) RrereiAfs fadi oo o0F A

(D) XTERGATD o s FTF I
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10. - Anobject 4s located 4 m from the first of two thin converging lenses of focal lengths 2 m and | m

11

12,

respectively. Thé ‘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 (B) 7.5 m (€)6.0m (D) 6.5 m

%5 AT ST (IO GRRY FAY IANEW 2 m 938 | m @IS BT 3 m AR SR AL
TSR (AT 4 m ACY G5 3§ K | ﬁ@ac&mwgﬁuﬁwﬁ%ﬁvﬁwgwm
WATY A B 72T

(4)8.0m (8)7.5m (C)6.0m (D)65 m

@

A simple pendulum of length L swings in a vertical plane. The tension of the string when it makes

-an angle Hwith the vertical and the bob of mass m moves with a speed v is (g is the gravitational

.acceleration). |
(A) mv?3/L : (B) mg cos & + mv?/L
(C) mg cos 8 — mv?/1, (D) mg cos @

&I BeeT eI <l FE oeied oolt L1 A e SRR SMeATs el RIS
R 6 =0 Wz mowEE Pelts @R T v ¥, oW el b 3w (sfeefe gad g)

(A) mv2/L (B) ing cos 8 +mu?/L
{Cymg cos8 — mv? /L (D) mg cos®

The length of a metal wire is L; when the ‘tension is T; and Il;when the tension is T3 The
unstretched fength of the wire is

= 2k L
(w232 (8) YLz (A (pp=atics

«3ft Bita tads T, B N30T L, 932 T, DI AT L, | QI BIF AT ATt Safba ol T3

Li4+ly Tal =Tl Taly 4Ty Ly
() 2 (®) yIilz (2ah () Tl

PCl 6/32 =




13.

14.

15.
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Particle A moves alang X-axis with a uniform velocity 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 Ais

(A) 10 m/s along X-axis _

(8) 10v3 m/s along Y-axis (perpendicular to X-axis)

{C) 10V m/s along the bisection of the velocities of A and B
(D) 30 m/s along negative X-axis

5
@“
B
0

..\10.-&"

QG I A X-STF JA1AT 10 m//s THTILST HoTIT | FEF°IT B 20 m/s FACICS X-SH0HT
5 60° caTeet veme (fora (i) | A-T STTACE B A9 (351 2

(A} 10 m/s, X-S% FAAR ,

(8) 10v3 m/s, .Y-FF FATRH (X - O 0% GEFSIE)
() 10V5 m/s, A @ B I TLst Mifad&F 13

(D) 30 m/s, X-SICHd W fe <913

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

(A) velocity (8) amplitude (C) frequency (D) wavelength

Qﬁwﬁwﬁwﬁ@mmﬁsmﬁqﬁ%m@@mmﬁaﬁﬁ
A7

(A) SITTeTH (35T () WNCETRSAER Bt
(C) STHAFOACHT F=ATF - (D) SIAFSATR SIS

A solid maintained at t;° C is kept in an evacuated chamber at temperature {;°C (& > t)
The rate of heat absorbed by the body is proportional to

(A) 6 — ty* (8) (t,* + 273) — (t,* +273)
(Ctz—ty  DRE-t?
t,;° ¢ Sl Fe @ I IJE £°C (t2 > t) ST (P IRPIRS FCF 141 70 245
s AT T G AR Bl eI TaE of e fifks At Sefes 3
(A) t5* — t,* (B) (tz* +273) — (t,* +273)
©tz -t (D) t2% — &4
pc1 7/32
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16. The line AA’ is on a charged infinite conducting plane which is perpendicular to the plane of the

17.

paper. The plane has a surface density of charge o and B is a ball of mass m with a like charge of

* magnitude ¢. B is connected by @ string from 2 point on the line AA’. The tangent of the angle (6)
~ formed between the line AA” and the stringjis: -

(A) == (8) —— (©

2egmg “4mEgmy 3“"0“‘8

L
(o) &mg

A

!;\
FTSE Ao SINEIRE WS <3l ST ol AREEl e OuF Ay @l
TR | SRS Ol St Semifes 97 o | AN @HIE (7 Y (30 m o3 R

«qe aﬁquWﬂxﬁ—mﬁCﬁmBqﬁmeml AN QAT
3 Jolfod wiHs e F @I () tan T

ga
3‘0"“8 (8) megmg © Mfaﬂ‘lﬂ tD} €omg

()

‘The current 7 in the circuit shown is

{A)133A (B) Zero (C) 2.00A (D) 1.00A

w0
=" f
[ L
HiFe TBEINHre ofee 445 1 T3@
(A) 133A (8) *7 {C)2.00A (D) 1.00A
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18.

19.

20.

1
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Block B lying on a table weighs W. The coefficient of static friction between the block and the

‘table is u. Assume that the cord between B and the knot is horizontal. The maximum weight of the

block A for which the system will be stationary is

(a) X222 (B) uW tan @ (©uWyi+itan?8 (D) uW sing
u

W SR 9ofb 7% B 93t GRem Som oz GRer @ 7 ar fro o4 4o u) @

S (b emffe) sjeom B Qe 8 el ot eehis | e ol fr 3t 3=
A ZFT53 T @ ©1F 306 AT

(A) W%“ﬂ {B) uW tan 6 (C) uW+1 ¥ tan’0 (DY uW sin B

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

(A) A+B+C (B) (4 + B)C ©A+B+C D)VA+B+C

s
_— !>: =
Sm ot (s fofSihier a1 795 @fer orair st | % I8 SIBHYS v 3@

Y

(A) A+B+(C (8) (4 + B)C QA+B+C @ A+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 B.

(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.

93fb @I BAF AT T ©rag 50 W A €92 B @ 933 A Afsre Tmw B
YT G414 S Ao (RIS 3671 Gk == agia g

(A} A-97 @51 > B-9F @5t
(B) B-9a (351 > A-97 @5t
(C) A-«97 @ = B-9d @
(D) @ ©raa 7wfta w@st @t 3@
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21. A hollow sphere of external radius R and thickness ¢ (« R) is made of a metal of density p. The

S

"EL

sphere will float in water if
R R R f R
< - C s o —
(ﬂu]r:._‘r [B]r_3p |{C]l:_2‘u ) {D]taap

DG F1AT 46T GIeTea IRIPIE R 938 @Y ¢ (< R) | #15f5d TG p | et e
GPWA T S5 dTarS TS 7o

_R R R R

(e Bt=s— — >—
(Ae<2 B E=2 @es5 (0)e 2
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, : R, is

(A) 1:1 (B) 1:2 (€) a:1 o) 1:4

GSfh JETHIT rFeoen PR 4187 Sies @ R, | A1 s oRfte G oifas o3 51 IS
otafby ¢y fagd o) eRE @iwer “fRST = A i e ot R, W oW
R;: Ry 3@ i

{A)11 (B) 1:2 (C) 4:1 (D) 1:4

Assume that each diode shown in the figure has a forward bias resistance of 50€2 and an infinite
reverse bias resistance. The current through the resistance 1500 is

(A) 0.66 A (B) 0.05 A {C) Zero (D)0.04 A

5001

_‘_‘ fu\r 1500

forar ewfife TSNS TG e e T @Y 500 @3 e agwT @y =) 1500
@t Ty firw Sfes o[ 9

(A) 0.66 A (B} 0.05 A (© T (D) 0.04 A

PC1 10/32
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25.

26,

27.
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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 (B) 650 nm {C) 400 nm (D) 570 nm

I 4ToT T T FCHFT 2 eV - 5 eV Tl J45 A& | NG G4 @I oa%5d
s @i S SN wiee fewr @ AT 7 (oWE $3F = 4x107%evs, FEN
sifstast = 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?

(A7 (8)4 {€)8 (D)6

1.6 fomams RFE aal sneet afes s fiw 935 H-rraiin F@gis @it @M%y v
Tl T T I PIPTS A aiEs ST W A A fat GifG @3 AR cE
SIRETa 3T | T ST a7 orels 600 nm 38 BT AFLF ANSH @4 (um @) T

(A7 (B) 4 (9F: (D) &

The length of an open organ pipe is twice the length 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 Mz (C) 300 Hz (D) 150 Hz

% T CAter T AT s S QR G N AT S Pt TR U G
EP{RE T=ATE 100 Hz TCT, WYY CYTETT ALeT YOI SFIRE T 2

(A) 100 Hz (B) 200 Hz ‘ (C) 300 Hz {D) 150 Hz

A 5 WF capacitor is connected in series with a 10 WF capacitor. When a 300 Volt potential
‘difference is applied across this combination, the total energy stored in the capacitors is

(A)15) " (B)15) (c)0.15J ’ {D)0.10)

5 uF 310 uF UIRSRG O T M1 CTAY AT AT SR AT 300V fireq often
ST Tl o1 s 4163 qi07 (b 17es e = :

(A) 15 (B) 151 (C}0.15 ) (D) 0.10) .
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28. 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 (8) V2v (C)2v (D) 4v

fG A Sromrar SfEces SI9a rm.s. @1 v 1 SrewTar R e @32 Sfse S9s
(LG #1121 BT r.m.s (@5 303

(A) v (8) V2v (C} 2v (D) 4v
29. 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 R respectively. The ratio of the masses of A and B is

(A} /Ry/R; (B) Ry/R; (€) (R1/R;)* (D) (R2/Ry)?

A 3 B TfG NI ST FeaI1 93 e 4ren atar waifie o1 932 aFfE A Gws cvea
AT 39 | (B UFCL ST INFW R, 3 Ry TRIHT JIBIA 1 ARPY F07, A 3 B -7
SEA SIS &

(A} -\/leﬂz (B) R, /R, (€) (Ry/R)? (D) (Rz/R,)?

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

The distance of the center of mass of the system from the origin is
(A) =R (B)<R (Cl>R (D)=R

SF 6T FWEME FERY A [T e R garg a0 2071 @rufiy (e aget iy

CAFCEL TAY
{A) R -9a FWH 3@ (B) R -9% AN I R-9F (A (WG TE
(C) R -99 (AT TG 3@ (D) R -97 3T I R-9F (A TG 3@

i
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32.

33
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Category Il (Q31 to Q35)

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

#fofs #re @ Goa e QAL A1 T4 2, BT SSEA T 1/2 4T 101 AT

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

(A) EJL/C (BYE/R (C) Infinity (D) E\[C/L

fora awfifs aET A5 A WY 4CF 'a' 7 V0w T AT 28 | SR CIfG b’ 0 TF A
| 49 N @ TATSS Bhoe A TR 20 w1 f@ra

() EJL/C (8) E/R (c) S (D) E{JC/L

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 fiux through any one of the other three faces is

(A) q/3¢€q {B) q/6¢9 (C) g/12¢9 (D) q/24¢q

q pfes sy RFE @I TET QT A @ TGS A4 | SIS FRiast
Rt ek BhRue FITHA T 75| S5 R6A1L SLeTd @ @ 9300s Bfee FIEa 74 2@

(A) q/3€q {B) g/6¢ (C) q/12¢9 (D) q/24¢,

Two celis 4 and B 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 5Q. The potential difference
E, and Egacross the terminals of the cells Aand B respectively are

(A} Ey = 2.0V, Eg =1.5V (B) E4 = 2.125V,Eg = 1375V

(C) E, = 1.875V, Eg = 1.625V (D) E, = 1.875V, Eg = 1.375V

v, s
[ :I_W' ;‘m
50
Aeaiﬁﬁﬁg‘awﬁaaﬁgwwumzva 1.5v @32 §f6 (PIEIE STSWAIT @ 50

| e gfow 93 100 @ vy Fr fSrad I G3ih IGAIS AL I P A GIR 6
(@ITEE ¥ 2T Red A0en TAIEFW £y 8 By I

(A)Ex=20V,Eg =15V (B) E, = 2.125V, Ep = 1.375V
(C) E, = 1875V, Eg = 1.625V (D) E, = 1.875V, Ep = 1.375V
pC1 13/32
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35.
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A cylinder of height 4 is filled with water and is kept on a block of height 4/2. The level of water in
the cylinder is kept constant. IFour holes numbered 1, 2, 3 and 4 are at the side of the cylinder and
at heights 0, h/4, h/2 and 3h/4 respectively. When all four holes are opened together, the hole
from which water will reach farthest distance on the plane PQ is the hole no.

(A) 1 (8) 2 (€3 (D)4

-
EP —

e
S

<

4]

h Eota D STy oWt (orewE A2 ST @FD AT ST AU T AL (BITS T TCAT
Sotfirotera SRETA 18 a1 97T FA 2571 (G108 S0 B & 1, 2, 3 6 4 (BI08A BTt
QT I 0, A4, 2 3 304 SO S| feasfa g Y@ fe iR fag Q@ o
PQ STET AT T TA ATR7 -

(A)1 (B) 2 (€)3 (D) 4

: AT-BT? -
The pressure p, volume V" and temperature I 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 T; while
the pressure remains constant; is given by

(&) ATy — Ty) + B(Ty% = T1y%) (8) A-1y) _ B(,’-Ty")
Vo=V Va—V;
(€ A(T; = ) = B(T;* ~ Ty) (0) A7)
ATEL

TR AT AL B p, SIEST ¥ 48 SPIAT 7 47 W i p = AT craed 4
3 B a3 | BIof fa wrd Ahifba ST 7, TA T, $40S A g0 I 7@

(A) A(T; - T1) + B(Ty? - T1?) Ar-1) _ B(r7-1%)

(8} V-¥ [T

(C) A(T, = Ty) = B(T:* - T,?) (D) & 3-T)

Va1
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Category |ll 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.

oifsfE arIa WF ar i Soa e, @t | kT Iy A Iganfes I MATS AT T

36.

37.

38.

11

74 2; R 9ifba weoT Gga et Si1els 74W A I

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. will be induced in the loop if

(A) it is translated-parallel ta itseif.

(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.

3B JERE AR IR @1 T GHICFE QTTSIE T4l 29T 4105 Grpestad fe
F9TR BER TSR A | fRTRE @H (@) @ 3961w 991 SR ofonEe
I ST TI? .

(A) TN Frsm AATCE ST T ®

(B) $ SR o1 frrsw (1T 9D TP o 10T 40 (TR 0

() PORNTBee Biv FATS@ % (T GRTCSLAT 0o TG ) AR RT3

(D) FANGa SFfed s sat =i

A circular disc rolls on a horizontal 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 (C)2v {D} Zero

G3fl IO BIofs @H Spie ot A Prae afeer IR €33 srafer @uly v
STt affiar 9| Sieter Afwe it @ g @ el (@) @it 289
7

(A)v (B)-» ©2v (D) T

Cansider two particles of different masses. In which of the following situations the heavier of 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.

oft for B g (aat 21 s (@) @ owta @1 B I/ owva o
Foifer S TRefs I A7 ,

(A) FET 1D @] Te! (AT ARSI oo 20t

(B) I {fba SRSTRF A1 e

(c) I8 ¥fa (afiss AT AT e

(D) F¥ gf5a s ST e
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39. Two charges +q and —¢ are placed at a distance ‘e’ in a uniform electric field. The dipole moment
of the combination is 2qa(cos8 i + sin @ |), where @ is the angle between the direction of the
field and the line joining the twa charges. Which of the following statement(s) is/are correct?

(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 8¢ IANAYE 96 I8 G a7 @pfes owa o warg A 511 S gfva et
@Y WTIOT CHET AEF 6 @I SRI W 76 7141 1P Farvw = 2qa(cos6 i +
sin j) | FFafeifie @ (@R) 3@ (f1) wfser '

(A) tapstos ova T Parnen $o oS IteTd @M 91 |
(B) Lo o wtar Favara S99 oy 791 7y |

(C) TTET T FIHIER NATHAAR 597 e aier )

(D) PR TAT IIG IT 'a'-97 Soig Fsale 7

40. 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 parallet.

(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. .

9T @UE T TR IS S AT 416 (5[f7T) @

(A) &&1 ST ATy 932 Seifes afrssr @i s fifee 5@

(8) G ez Fratadt qag STetfs AR SRt |

(C) S A g €ae Ifisw afses ST |

(D) &1 cartiTas FITx €32 rifisw afswe @aifas v fifere 2@
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42.

43,

45.
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CHEMISTRY

1(Q41

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

Aol st it ST B GRE AT A 1, GO SRR T 1/4 7R IO AR

Suppose the mass of a single Ag atom is ‘m’. Ag metal crystallizes in fec [attice with unit cell of
fength ‘a’. The density of Ag metal in terms of ‘a’ and ‘m'is

4m 2m m m
(A) - {8) 5 () = (D) Py

47 S0 Ag  AIUIYA GSH 'm'| Ag roft foc abeT @i 27| afit anifGaifba unit cell a7
ol "2’ 50 ©TF Ag UTipfhd TY 'm' @ 'a' AT SFPT FACT 9T T

4m 2m m m
A) — B) — C) — D) —
(W — (®) = (© = Ul

For the reaction 2 SO; (g) + O, (8) =2S0;(g) at 300K, the value 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 o)1

2 50, (g) + O, (g) = 250s(g) AT 300K SWIAR AG® 7 NTH -690.9R | @ Sivigtaly 9%
fafern1iBa Ay $20d 71 303 (R STP7 #3%) :

(A) 10 atm™  (8)10atm (C) 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® 4{B) 10° cm’ (C) 10cm® (D) 10° cm?

e 8 ST 0,01 (N) Nacl @7 See 53 genns st 8 wrafis AfRIRoR
SATS 267

(A)10°em’ - (8) 10’ em® (c) 10cm® (D) 10° cm’

The units of surface tension and viscosity of liquids are respectively

(A kgm™s?, Nm™ (B kgs?, kgm s (C)Nm™, kgm™s? (D) kgs™, kgm?s™
AT DU 3 FAEOR Q3 5T T WIFW

(Aykgm s, Nm™ (B)kgs?, kgm's™ (QONm™, kgm™s™ (D) kg s, kg ms™
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 (8) 5:1 (C) 1:5 (D) 1:10

pH 5.74 93 90 AW TIT R PG 0.1 (N) CH;CO0H 932 0.1 (N) CH;COONa -(F ST
@ SIS CTIITS XE Of 27 (87 = CH;COOH “d pKa 474) :

{a} 10:1 (B} 5:1 (C)1:5 (D) 1:10
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Match the ﬂame colours of the alkaline earth metal saits in the Bunsen burner

(a) Calcium (p) brick red i

(b} Strontium {q) apple green -

(c) Barium (r) erimson
() 2-p, b, c-q Barbpcqg  (Cagbrcp (D) a-p, b-q, c-r
ferar siber fram acta o =i wfeer o 4 ARTHT SIS ey 7

{a) Tt PIREF T _ :

(b) = am () ST g

() cafemry Dizanedeic
{A) a-p, b-r, c-q (B) a-r, b-p, cq [él a-g, b-r, cp (D) a-p, bq, c-r

Extraction of gold (Au} involves the formation of cdrﬁplex_ions %" and Y’

muﬂmg Zn
Goldore-———)  HO + X ———— Y3 Au
CN, H,0,0, - i .
X" and *Y’ are respectively
(A) Au(CN); and Zn(CNZ™ (B) Au(CN); and Zn(CNE
(€) Au(CN); and 2n(CN)- (D) Au(CNJ; and Zn{CN);
T {Au}@ﬁ!’miﬁ@fﬁﬁ ﬁrsr X' @33 'y SR 57|
SR'E i) Zn
T PRE ———> WO+ X —— ¥+ A
CN', H0, 0, e

¢ XYY 3 IYHFW

(A) Au(CN; @3 Zn(Cnf; (8) Au(CN);™ @32 Zn(CN
(€) Au(CN); waz Zn{cNj - (D) Au(cN); @32 zn(cN);

The atomic.number of cerium (Ce) is 58. The corract electronic configuration of Ce™ ion is

(A) [Xelaf (B) [Krjaf* (C) [Xe)ar™ (D) [Krjad®
GRS (Ce) GG 1AM T 227 581 Ce™ ST 1% Reoretr Ryt zor ,
(A) [Xe}af (B} [Krlaf" (C) xejat™ (D) {Kr}ad*

PC1 18/32
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T

B2
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The reaction of methyltrichloroacetate (C1,CCO3Me ) with sodium methoxide (NaOMe) generates

(A) Carbocation (B) Carbene [C}Car'han{on. (D) Carbon radical "
- Rtk DREE SBREE (CLCCOMe) * -9F R mﬂtm frawiss (NaDMe) U
- faferam Sem =y -

(&) TR (8) =R CgeEm (o) IR wifEE

Best reagent for nuclea.r iodination of aromatic compounds is

{A) ku;c‘uscocu,‘ (BI/CHCN  ~  (C)KI/CHCOOH (D)I/HNOs
it s ﬁtﬁw SR s e Se Rews o

(A) KIfCH,COCH; . (B) 1/CH;CN (€) KI/CH;COOH (D} lafHINO;

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

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

4B tom ANor AR A1isd (Lassaignﬂs test) maﬁ@mﬂ@ﬁﬁﬁ%m
R dtst-Seoiw I 16 =21 .

(A) &l frmmEs (B) GFARY mﬁﬁmam
(€) T EFEPTIALS (D) GFarT
In the following reaction
-‘ em +
RMgBr +" HC{OEf) = 539__, P

The product P’ is

-~

(A} RCHO (B} R,CHOEt (C) RsCH (D) RCH{OELt),
frez it Rivaee P
.

Ha0

ether
RMgBr + HC[OEt) ——>= — > P

(A) RCHO (B) R:CHOEt {C) RiCH - -{D) RCH{OEL);
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69.

70.

R = ~ Admission Aglasem

For the reaction A + 2B -'€, the reaction rate is doubled if the conce ntration 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

w3 : (8)0 o1 T (D)2

A+ 2B cﬁﬁmﬁ?aﬁerﬁmqﬁsmmjn -iﬂTW‘fiG‘T?[ﬁWHtﬁ"
Rfewfia sfowet oia @7 I T A menm:immmmqmmm
RafrmfBa e @wf o1 31l _ ,

(A)3 (B)0 €1 (D)2

i1

At a certain temperature, the value of the slope of the plot of osmotic pressure (n) against
concentration (C in mol L) of a certain polymer.solution.is 291R. The temperature at wh1ch
osmotic pressure is measured is (R is gas constant)

(a)2711% (B)18°C . {q 564 K (D)18K

azft e srNar 9ot #fFmm mFer sifendn se(n) T MEF (C in mol 1Y)

it dave T 20181 @ BRE srman sftwn safts afsmI s m*’n T

SR TT( R S H3IF)

(Ay271%¢ (B) 18°C (C) 564 K (D) 18K

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 (8) 1414 m/s (C) 1000 m/s (D) 1500 m/s

27 °C  GIWI@T CO ST SYH rms (@51 A 1000 m/s | 600 K SIANTART N, ST S rms
@S I 3R A1

{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<Tc and P>P; {C) T>Tcand P>P. (D) T>Tcand P <P,

QTG ST SIMial T 42 Bi% P (5 ©ateT “Afd=e @t i afi

(A) =T 9IS P<P, (B) T<T. Q3R P>P, (C)T>Tedqe P>Pe . . (D) T W< P <P

PC1 24/32 : -




55.

56.

P

Admission Aglasem

In a mixture, two enantiomers are found to be present In 85% and 1596 respectively. The
enantiomeric excess (e, e} is

(A) 85% % Q% (D) 60%

aﬁﬁmqqﬁﬁ%ﬁsmmwmssu @qe 15% @ﬁﬁ*mﬂfﬂaﬂmﬁa
147 (enantiomeric excess (e, e) ) T

(A} 85% (B) 15% (€) 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-trimethylbenzene (D) Ethylbenzene
1,4-GREIRE RFEAE ST AlCl €2 HCIFal Sed e (ofd 28
(A) 1,2- TR QT (B) 1,3- TIERRIET QoA
(€) 1,2,3- Grafr3Eer afem (D) XR%er @A
GHO

@i -
CHO

The product of the above reaction is (Unique.set of options is pravlded for both Enulish and
Bengali versions)

Yora Rfrafte Rienest = (arm»s%rz@ammd‘mmr@mmﬁm
GHT ITE) : , )
CH,0H

CHO™
o L . (X
COCH : COOH
CH,OH ! CHO™
coo” 00"
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59.

60.

61

Sulphuryl chloride (SO,Cl,) reacts with white phosphorus (Ps) to give

(A) PCls, SO, (8) OPCl,, SOCI, .(€) PCls, 504, S;Cl, {D) OPCl3, SO;, $:C1;
HICTFRET @RS (S0,Cl;) |32 AT Tt (P,) Riferara Sest smry afé 5=

(A) PCls, SO, (B) OPCly, SOCI, (C) PCl5, SO, S,Cl, {D) OPCly, SO, S:CI;

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

(A)2,1,1,3 (8)2,2,1,3 © 931,12 021,23

H:0, SnCly, PCly 932 XeF, GIISK (R #RNIGE Sof Fisomr Sceali (oited 124t 361
TTFH :

{A)2,1,1,3 ()2,2,1,3 {€) 3,1, 3,2 (D)y2,1,2,3

"“Consider the following salts: NaCl, HgCl,, HeCl, CuCl,, CuCl'and AgCl. identffy the correct set of

insoluble salts in water.

(A) Hg,Cl, CuCl, AgCl (B) HgCT,, Cucl, AgCl
{C) Hg,Chy, CuCly, AgCl (D} HgCl;, Cucl, Nacl

NaCl, HgCly, Hg;Cl, CuCl, CuCl 9312 AgCl &3] Jray wizet s7ofof Suadfa erasfer 5o

{A) Hg,Cl,, CuCl, AgCl (B) HgCly, €utl, Agcl
(C) Hg,Cl,, CuCl;, AgCl (D} HgaCly, CuCl, NacCl

In the following compound, the number of ‘sp’ hybri&lzed carbon is

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

I
CN

(m2 (8)3 (C)4 (D)5
Moz Afies 3 78faw ('sp' hybridized ) LT Ty 2o

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

I
CN

(A)2 (8)3 ©a (D)5
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64.

65.

66.
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The dispersed ph? se and dispersion medium of fog respectively are

{A) solid, liquid (B) quuid,.liquid (C) liquid, gas (D) gas, liquid
FAMNA fage Wit 3 8iq 1YW 267 I

(A} T, S (B) &=, BAE (C) B=eT, SR (D) ST, BRET
The decreasing order of basic character of K;0, BaO, Ca0 and MgO is

(A) K0 > BaO > Ca0 > MgO (B) ;0 > Ca0 > BaO > MgO
(C) Mg0 > BaO > Ca0 > K,0 (D) MgO > Cad > BaO > K,0

K,0, Ba0, Ca0 948 MgO -7 FIAW 5fatad P Y 07

(A) K;0 > BaO > Ca0 > MgO (B) K;0 > Ca0 > 8a0 > MgO
(C) MgO > BaD > Ca0 > K;,0 {D) Mg0 > Ca0 > BaO > K,0
®

In aqueous alkafine solution, two electron reduction of HO, gives

(A HO™ (B) H.0 (©)0; . Do;

SER WITNT FICT HO; -7 G5 ZETagA (e BeAE 3
(A) HO™ (B) H,0 (€) 0, (D) 07
Cold ferrous sulphate solution on absorption of NO develops brown colour due to the formation of

{A) paramagnetic [Fe(H,0):(NO}ISO, (B) diamagnetic [Fe(H,0)s(N3}]50,
{C) paramagnetic [Fe{H,0)s(NOs)](S0s)2 (D) diamagnetic [Fe(H;0)s(SO4}INO;

froer ARt AARs Fa Aahe SERG(NO) SfGTTRT (@ I aof Ff $eom =,
ot z21 :

(A) #RIFESRT [Fe(H,0)5(NO)]SO, (B) SATIREDI [Fe(H,0)s(Ns)ISO4
(C) ARIBHST [Fe(H,0)5(NO3))(504); (D) SIATRESIT [Fe(H;0)4(SOL)INO;

Amongst Be, B, Mg and Al the second lonization potential is maximum for
(A)B (B) Be (C) Mg DA
Be, B, Mg 932 Al - 93 7785 Fada s TRewrar sasw @M 2@ @IfoT o 7

(A)B (B) Be Mg (D) Al

PCL 23/32




CHs

/\/ HBr (1 equiv.)
g s T

The major product of the above reaction is{umquesetol’opﬁnnsis mvidedfnrboth English
andBengaliversions}

Gmﬁmwmm(memeaemwwmqm
et crear siry) - -

CH, HiC
(A) s {8) J\\/\ar

HiC
&
CH, -
H. Br Hy
o
NHg
- ——
EtOH

Br

The product of the above reaction is [Unique sat of opﬂons is pm\Med for both English and.
Bengali versiong})

Sy it Mﬁm{me&m@zmmmmm
CRGAT 1Y) '

NH, Cl NH, . NH,
O+« 0~
NH, Br OEt
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Category 11 (Q71 to Q75)

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

ST e <l B ST G2 of19fs TR 2, GO ST TFAY 1/2 7T ST AA |

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

. THE
() Z>_°' t sy (m@ <+ Sodium metal -

Br. _H

HaN
(i) + HO (iv) (\ j/ HNO,

(A} zero (B} 2 {C)3 (D)4
freva fafira @ftres eom TEIGE <137 (aromatic species) @7 (10 L4 2

THF
(i D—m Toscy — i) @ oniean g T

Br. _H HoN
{A) Y (B) 2 (€3 (D)4

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(PO,); as fusible slag and Cu,S as mattee”
(D) Fe3(PO); as infusible slag and Cu,S as mattee’

Gfets F97 AR aift Safkfsrs fsifors wae Sem =

(A) FeSi0; FTST SILST SN ITHNET 9L Cu,S AT TG

(B) CaSiO; I TS ST 7 4IGHET €32 Cu 0 AN WG
(C) Ca(PO.), 1T TSt ST URGNET €L Cu,S TINF W
(D) Fe(PO), 1N STZCST SIET 77 YFgHeT Q8 Cu S AITF I
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73.

74.

75.

Addition of sodium thiosulphate solution to a solution of silver nitrate gives ‘X' as white
precipitate, insoluble in water but soluble in excess thiosulphate solution to give ‘Y. On boiling in
water, ‘Y’ gives 7. X', 'Y" and ‘Z' respectively, are :

(A) Ag;5,05, Nas[Ag(S,03);], Ag;S (B) Ag2S0,, Na[Ag(S:0,),), Ag;S;
(C) Ag:5,0;, Nas[Ag(S,0)], Ags (D) Ag,S03, Na;[Ag(S,0,}),], Ag,0

Preveta A St Fact TR TR S EaT I e ST SERS @

AT SYSTHA(X) Geor W O SR AMEIEET Sl Gart wligs @ v Seotn
A Y & ST CFIBIET 7 9 1 X, ¥, 7 T 501

(A} Ag;S5;03, Nas[Ag(S;0;),], Ag;S (B) Ag:50,, Na[AS'[SIzUa]z]. AB,S5;
{C) Ag,5,05, Nas[Ag(5,05)s], AgS (D) Ag:50;, Nas[Ag(5,0s),], Ag,0

At temperature of 298 K the emf of the following electrochemical éell
Ag(s}|Ag’ (0.1 M) | | Zn**(0.1M) | Zn{s)
will be (given E° = —1.562 V)

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

Aeoa Bige AT Tl 208 K BT emf 93 NI 3@
~ Agls)|Ag’ (0.1 M) || Zn*"(0.1M) | Zn(s)
(78 £y = -1.562V)

(A)-1.532v (8)-1.503 v (Cj1532v (D)-3.06 Vv

For the reaction X,Y,(I) 3 2 XY,(g) at 300 K the values of AU and AS are 2 kCal and 20 Cal K
respectively. The value of AG for the reaction is

(A) -3400 Cal (B) 3400 Cal " (C)-2800cal (D)2000cCal

300 K SMINTAT X,Y,(l) —~ 2 Xv,{g) Rfrmfoa au qae as G W IASFT 2 kCal 992 20-Cal K
9} RfFufie a6 3w 5g :

-

(A)-3400 Cal - (B) 3400 Cal (C)~2800 Cal (D) 2000 Cal
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Cat 1l {Q76 to

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

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

#fsfb avTa @3 31 wifts Sua e, At | el Iy Face Sngefes T s Avon 99a

76.

77

mn

T 2 ; A wafa wor Sow arge Ay AWE TR P

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

I HN' —CH(CH,)coH Ii. H,N—~CH(CH, )cO;
IIl. HyN* —CH(CH, )cO; _ IV H,N - CH{CH, JCO,H
IR (B) 1, 1l ©nm (D} 11, IV

b crear SIfeTIa WTdy 24 992 9-11 pH AN SIeT = 6% 167 (WiTEl 257

I. HyN* = CH(CH, )COsH II. H,N—CH(CH, )co;
Il H,N* —CH(CH, )cO; IV. H,N—CH(CH, Joo,H
AL (81, 1N (C) 1, 1 (D) 111, Iv
| = CHs
O,N g

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

A GrATAT FRETAER S Aitsa e e Qs e orafe FTeT 3 (I1eAT 8 ReEE
T S8y Saaa G outa Sifers (eIl SR

" TR CH,CH,CH,CH,CI  HND,
@ || [ # A, M50,
CH,CH,CH,COCI  Zn/Hg _ HNO,
(8) AlCl,  HCl/heat HSO,
CHiCH,CH,COCI  HNO,  Zn/Hg _
) AlCl, H,S0, HCl heat

CH,CH,CH,COCI_ KMnO, _HNO,
() AICl, . OH, Hgs0,
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79.

80.

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

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

(B) 't happens because the noble gases have higher ionization energies.

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

ﬁ’r‘zﬁmw(xenon)ﬁﬁamﬂ@eﬁamlmaﬁuwﬁﬁ

(A) et SIS fAfd ofter wzmor ot Sevtm 99|

(8) fAfsw cilerstfers S Srmafieaet 1w oy wamo 3 | S | ;
(C) SrorefEedlt frsmirea ses At st Sy Q@ T |

(D) RTTRRTAA WP X1 T3 Aot BfeT few |

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

(A) cis-[CrCl{ox),)* (B) [Colen)s]*
(C) trans-[CrCly{ox),) > (D) [Cofox)(en),]*

mmmmm$@,ﬁm(m=mw; en=
2RfeoReniT )

(A) cis-[CrCly{ox),]* {8) [Cofen)s]*
(C) trans-[CrCl(ox),] > (D) [Co(ox)(en),]*

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 amdng 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 molecules acquiring the activation energy increases with increasing
temperature. -

WWWﬁﬁmmmmmﬁmﬁﬂHW(ﬁﬁﬂﬁ

(A) Sromtat 3fag s Rforas qefe vy e S I

(B) Srerar feg 1 Rferaioa sfrmaadt s 7 oy

(C) Sremrar 3fs e R @i sty gfs s
(D}quﬁmmmqﬁm@mw@ﬁaquﬁm

END OF QUESTION PAPER
ATAA ANl
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