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( C Instructions ) \

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

2. Category-1 (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 one 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 each, for which one or
more than one options may be correct.

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

4, Category-lil questions will net carry_any negative marks 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 toaward 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 apprapriate 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 Sheet as well as
incomplete/incorrect filling of the Answer Sheet will be the sole responsibility of the candidate.

7. Answers without any respense will be awarded zero mark. For Category-l or Category-ll, mare
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 aliowed 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 for rough work. Please check all
pages and report, if there is any discrepancy.

Q‘L Hand over the OMR to the Invigilator pefore leaving the Examination Hall. /
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PHYSICS

Category 1 (Q1 to Q30

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

aﬁﬁmaﬁﬁama« of19fs TER 1, BT SGLAA T 1/4 W FI6T AW

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 (€) 1.50V {D) 15.00V

0.1m TRSIRTE W3fE we SRS 0.17 I THES CFTA 15 m/s @Te BoT0E | WSfha Ay TS
ST o1 IAIRE SITE | TS0 73 AT WeHs S Showbler 36 2

(A) 0.10V (8) 0.5V (C} 1.50V {D) 15.00V

A ray of light is incident at an angle i on a glass slab of refractive index . The angle between
reflected and refracted light is 90°.Then the relationship betweeniand uis

(A) i = tan™? (i) (B)tanij= p (€) sini = (Dycosi=p
aﬁmiwaﬁ'mW@ﬂmﬁﬁﬁmlm'mu |
sifssire afy @as dfouias afa Tgs (1T 90°20 i3 p B [£ e = 1

(A} i = tan™? (l) (B)tani =p (€) sini = p (D) cosi = p
u .
Two particles 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

5fb 3831 A 32 B Tra aftfe o5 SHEET bemH | 0 R HITATF IEPATA (15 TR

AR TR
{A)9.8kgm’/s (B} IS (C) 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 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;.

G G, AT ©F my S my, (PIET WA A~ 1HT NS ILeE S5 QIF 4@ o 4ifrs
0% | O 30T

(A) SO TICIT WA AW 51

(B) mlmammﬁawqmlaamﬁrﬁwm
(C) m, ORI FEFNTT TAT m, 9 STIgoNfSs 3@
(D) m, SR TEFNGT T7 my 97 IWI#ASF 39

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} asc (B) 54°C (C) 52°C (D) 48°C

foaft vy GAMITA 5150 38T ©F TIFE m, m S 3m 932 SIthE SIoNtat UG 40°C, 50C
8 60°C | 38 Foafles S Fewitst T %eeT, SR SromTar 3@

(A) 45°C (B} 54°C ‘ (C) 52°C (D) 48°C

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

(A) K = —V/2 (B)K = V/2 (QOE=K/2 (D) E = —K/2
3G Sotarea sifseifs K, Risiie vu3e @i ifF £3er Tsa @ Sedft Afdw?
(A K = -V/2 (B)K = V/2 [QE=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) 5 cm {B) 10 cm (C)15¢cm (D) 20cm

20 cm &t GIT LT A6 SHY GIT SUA (ORI T W3 BIte ST 10 cm S&eT| 5wt
TG 9T BT AT ANDISTEa S AT et AETR TS Seed SHol 3@ -

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

A train i_s 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) 1200 Hz

OB G 33 m/s VR BeTIR €L GF3 (@0 YIS A E@ES IS e Wi PR
(@At 1000 Hz T=+i1CEa 1Pt ST AAEFT @ TS FIF 1% TTE S 37 (I
Iz sttt 333 m/s ) '

(A} 1220 Hz (B) 10991z . (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=4x10eVs, 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 SRHCTLR 93 wmETe P &7 SRENT I @0 DICQISH AT I
ool oifis e Fafafs FeRAIERTE T @H{D Ao (2F HIF = 4x107evs,
ST SIRSTast = 3x10°m/s, TRTYICSH - & ST e = 13.6eV)

(A) JEIEATG FICGITSH S (T e[S T

(B) RETAGATE 3mfs ARSI (T I SIS FCF A
(€) TG Fad Srprnfins 0w AE

(D) RCETREGATG e SIS F0F LI
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10. * An.object is.located 4 m from the first of two thm convergmg Ienses of focal Iengths 2mand I m

11.

12,

réspectwelv 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 (B)7.5m (€C}6.0m (D)B.Sm

i} sifoeT ST TR PPN 73 TUIFW 2 m 932 | m 3L SFt 3 m AU TG AT
(OIS (AT 4 m A Q0 I SNE | ﬁa%}zrm FoT #Ee oy Afsfwflt v @
HATY I ©f 2

(AY8.0m (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 bab of mass m moves wnth ] speed vis (g is the gravitational

-acceleration). :
(A mvi/L : » o1 (BYmg cos@+mv?/L
(C) mg cos8 —mv?/L (D)Ymg cos®

TFY O GIETT GFTG THe (IeTa (a5 L1 Tfr e SREIGR TS (el (IR
e 0 W GRR m o PIEflr @ER I v =, ) e biF 31 (Sfses gad g)

(A mv2/L | (B) ing cos 8 +mv?/L
(C) mg cos 8 — mv2/L (D) mg cos 8

The length of a.metal wire is L, when the tensnon is T; and Ly when the tension is T;. The
unstretched fength of the wire'is ‘

(A) L1+Lz {B} m (c) Tgf ]'—TLLJ (D) TzLI-t-rIf.:

Ty4Ty

f witag 0y T, B AFT L, 992 T, 51 ST L, | @IF BIF A1 Y1teT Siafba el I

I.A:l Iq .[.3 {B)m (c) Tli=TLz ( )T;L + Tyl

=T Tatly
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13.

14.

15.

LAl

Particle A moves along X-axis with a uniform velocity of magnitude 10 m/s, Particte 8 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) 10v3 m/s along Y-axis {perpendicular to X-axis)

{C) 10v/5 m/s along the bisection of the velocities of Aand B
(D) 30 m/s along negative X-axis

.-»965

B
0P
A l0mfk %

QFFC IBU A X-STF JG1IT 10 m/fs FTNIICST GeTIA| FESAT B 20 my/s FMCITT X-SCHT
% 60° T 5w (fbra cad) | A-F SICAITE B FUA (I8 T

(A) 10 m/s, X-TPF FAIIE _

(8) 10V3 m/s, Y-S JARE (X - TTH 0% SEASIA)
(C) 10V5 m/s, A @ B T WIS Iy sF WA

(D) 30 m/s, X-SICHA NS fire 77179 '

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

(A) velocity (B) amplitude . {C)frequency (D) wavelength

sfe SiETe 17 @ a3l o dfetie T Fufe @R cle T Sfkafes
YFET

(A) ST @5t . (B) SNCETITBALER B
(C) STAITOIE TAE - (D) SETIFSATR SATCK S

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

(A) t,* — £, * (B) (t,* + 273) — (t,* + 273)
Qt:—ty (D) £2% =ty

t° C ST &S @F Mo W ,°C (> t) ST (IR RIS S0 AT 20T s
G T T T AR B9 Cae Fatd o Fafrfis aifia Aigefes 39

(A) t* — t,* (B) (t* + 273) — (t,* +273)
(C) tz = tl (D) tzz - tiz
pPC1 7/32



16,

17.

The line AA’ is on a charged infinite conducting plane which is perpendicular to the plane of the
bé,per. The plane has a surface density of charge o and B is a ball of mass m with a like charge of

" magnitude q.B is connected by a string from a point on the line AA’. The tangent of th‘g angle (&)
~* formed between the line AA’ and the string is: -

qg qo qg q0
( )ZEomg lB) -4TEQMY (c) 2ftegmg ( )eomg
A
Ly

T S Swei TRk 93 P SfvoRe ARER TWerw $97 Aa' a3
TR | S GoIRoGrET SN SEMfes 7% 0 | AN @R (P Ry A m o3 Rf1E
QTR T, AR ¢ S B Wi G oI Baﬁmﬁmmml AA' QAT
8 JoIftd T4 WY& @I (8) tan 7@

qo qc qo
(B,' AEil. (C) 2neomag (D, €omy

(A)

2€omg

The current { in the circuit shown is

(A) 133 A (8) Zero (C) 2.00 A (D) 1.00A

paa]
= )
[ o
TfFe TSAE ofes g3tz 7 31
{(A)1.33A (B) 7% (C)2.00A (D) 1.00A
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18,

19.

20.

Lk}

_Block.B lying on a table weighs W. The coefficient of static friction between the block and the
table is y. 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) W28 (B) uW tan & (C) uW1 + tan2@ (D) uW sin @
I

W st 9ofb 7% B 9afl GReew Som oz GRer @ F3ta woe frs ¥4 o i 7o

SR (fra amifs) oo B e B wmf ot ergfic | e Tl fer Aiers
A 503 TR @ ©fF 306 A

(R) 222 (B) ¥ tan 6 (C)uWVT+tan?d (D) 4W sin®

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

(A) A+B+C (B)L.(4+B)C (CLA+B+C (DYA+B+C

h—% &
Gt ot Wl RSfethier 58 e 25 @fer e enew | @3 76T s8teS v 3@

(A) A+B+C (B) (A + B)C QA+B+C D) A+F+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.

TG B®I B (T ST SET 4G @ A 992 B @ W3 AR afsre TEw o
TP TNE G 6 (RIGT 3671 gt ~orf Saia Ay

(A) A-97 @51 > B -4 (57
(B) B-97 (@5 > A-47 @5t
(C) A-97 @t = B-99 @9
(D) 7Tt A I8fo7 @ot @Fr @)
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21

22.

23

A hollow sphere of external radius R and thickness (& R) is made of a metal of density p. The
sphere will float in water if

R R R ‘ _R
< - Blt <€ — < — o> —
(A)t.._p (B) <% (C)t_zp i (D)t-Bp

PG T HIST (SMerea RPN R 998 @ ¢ (K R) | 45787 999 p | oHeralt o
G BT SHY ATAGAT 1S 761

. R R R R
< - <— < — > —
Wess (B) < @t D)=

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 Ry then R, : Ryis

(A) 111 {B) 1:2 {C)4:1 (D) 1:4

W JEIelT dgezn [(FTE 4167 oI @ R, | 1 fars orfbte Gr #onfie =1t =1 IS
orfbe ey fagT =071 9gd @AEA ARRST = A afEiSe @ aft R, = s
Rz:le \

(A) 1:1 (8) 1:2 (C) 4:1 (D) 1:4

Assume that each diode shown in the figure has a forward bias resistance of S0Q2 and an infinite
reverse bias resistance. The current through the resistance 1502 is

(A) 066 A (B) 0.05 A (C) Zero (D) 0.04 A

fora o I5ATe SIS Yfer =g I @ 500 w32 R7fie I @ s 1500
e wys ey Shoe 29 3@

{A) 0.66 A (B} 0.05 A (€) T (D) 0.04 A

1
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24,

25,

26.

27.

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 4TS ARITAT TR FCHFF 2 eV - 5 eV NN T S| A5 (SAT (@I ©a3ncEsa
SIETs AR S SiETe ofoe fear 3@ AT 7 (9% #9T = 4x107%evs, I
sifotast = 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 (B) 4 €8 (D) 6

1.6 afomars RFE aafs sreat abts e fua 3 F-wafks T9EE 93ft @y o
(Gl T | G T o <o IRTER St @G AW Hrew foeT eife Q3 AR FEE
SIfEIg Al | A ST GIF s 600 nm T O A1FTS Aod (@4 (um Q) T

(A)7 (8) 4 (€) 8 (D)6

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 harmanic of the
closed pipe is

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

115'\1*4 calfeTt QTS G RS O B GPLY CANET AieTa (e fager | FRLY CUe e
YeP{(AT FAITE 100 Hz T, 9FYY CUTETT ALET T ST FATE 2J

(A) 100 Hz (B) 200 Hz ‘ (€) 300 Hz (D) 150 Hz

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

(A)15) " (B)151 (C)0.15) ) {D)0.10J

5 uF 310 WF YIRag ST H1G 4Iae(E CI STAIE (904 SIS HRS=TT 300V faeq dmen
S Tl 3T ke 4s 157 @b s 1y 2@ |

(A) 151 (B) 1.5 J (C}0.15) (D)0.10J .
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28.

29.

30.

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} ¥ (B) V2v (C)2v {D) 4v

<3fG e Sremrat SifEces W97 rm.s. @ v) oA fad et @33 ST S
(S8 I 20T OItd r.m.s (5T 3@

(A) v (B) V2v (C) 2y (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 B, and Ry respectively. The ratio of the masses of A and B is
(A} /R1/R> (B) Ry /R, (C) (R1/R;)? (D) (R2/Ry)?

A 3 B TG NI SR IFN 933 [ed 2Texn 2141, 941¥e 51 992 9Ffs 5w (5we ovra
AT T | (BIF T ST TP R, 3 R, DT JI11 AIY ARPY F0T, A 3 B -4
OldT IS 3

(A} /RL/R, (B) Ry/R; (C) (R/R,)? (D) (Rz/Ry)?

A large number of particles are placed around the 6rigin, each at a distance R from the origin.

The distance of the center of mass of the system from the origin is
(A) =R (8B)<R (C>R (D)=R

FF SYfeT WEFMS (@Fuiiy A oy fs R qa0g a0t w71 @ru ey @@ w93 sk

{A) R-49 S 3@ (B) R -4F ANIF I1-R-9F (I (WD T
(C) R-93. (T T [ (D) R -97 TIF I R-47 (I3 IT 3@
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31

32.

33.

Ll

Categorvy |l 1to Q35

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

AR5 e 9IT0 e Afde WL ATy 78S 2, T SSRA & 1/2 79 101 AN

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

(A) EJL/C (BIE/R (C) Infinity {D)E\[C/L
i€ —?ﬁm

o T
ELEL LR

fora awife aBA1a 360 A T 40 o' T CH & AT 371 BRAW G ' (6 TF A
=11 7 AR @ SRNGS Bhoe ST e 2w (@R

(A) EJJL/C (8) E/R (C) ST (D) E{C/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 isZero. The flux throughrany-one-of the-other three faces is

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

g tApTes s RKFE @I W@ Q0 TN I A0S FAT 2971 JHIER DSt
F@ﬂﬁ@fﬂi@?@qmmwlm%ﬁ@mmmqﬁ@@ﬁeﬂmmm'

(A) q/3¢€o {B) q/66_o (C) q/12¢ (D) q/24€,

Two celis A and 8 af 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 Ej across the terminals of the cells A and B respectively are

(A)E, = 2.0V,Eg = 1.5V (B) B4 = 2.125V,Eg = 1375V
(C) E, = 1875V, E = 1.625V (D) E, = 1875V, Eg = 1.375V

—4 '.W.SQ

A G B TfT SUR (PITHR SRESIEF JeT TP 2V 3 1.5V 438 g6 (FIEIR SSWAT @R 50
| Tt gfbre 93T 100 @rea 74y T forad T s TSNS TS AN FT1 A Q3% 8
(@IEE 7R 16T f{eq dTen TAEW £y S Ep AT

(A)E, = 2.0V,Eg =15V (B) E, = 2.125V, Ep = 1.375V

(C) E, = 1.875V,Ep = 1.625V  ~ (D) E4 = 1.875V, E = 1.375V
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34.

35.

A cylinder of height A is filled with water and is kept on a block of height #/2. 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, /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 (B) 2 (c)3 (D)4

> L
(=Y

N>

<
h]
]

h &1 9 SE T (GBI /2 SHOIR QFD AP ST TN T QIR (GG T T
GATOCeT SR 16 AU TRET PN 3| (BTUSH SITH 51D &7 1, 2, 3 3 4 (BI0ST ST
QI TATHW 0, W4, W2 3 3h/4 MMIW@%mmwﬁmwﬁﬁiﬁmw
PQ STET 4 TATE G GE7

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

. ; AT-BT?
The pressure p, volume ¥ and temperature T for a certain gas are related by p = — where A

and B are constants. The work done by the gas when the temperature changes from T to T while

the pressure remains constant; is given by

(A) A(T, — Ty) + B(T,* - T4 %) By ATETY) _ B(1,2-T,%)
' ' B = = VoV,

2= "1 4 1
(C) A(TZ - T1) - B(Tzz = le) (D) £T2 =T 2

Va—V;

I SN AWICET BI9l p, SWed ¥ «qe ofFiNial T «@F 745 794F p st

3 B %33 | b1 & wed Aeifa St 7, mrzmmq@m‘m

, T A4

(A) A(TZ - Tl) =F B(Tzz - le) (B) Al-Ty) = B{T;z-fl:)
(AT Va~V:
(€) AT, ~ Ty) - B(T;* —T1?) ) 0
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Category 111 (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.

A5G ATIe W at WEifis Sad Afde, @ft | s gy sate Sngefes I A% A9y WT

36.

37.

38.

i

73 2; 78 wF0a et Saq et Atels 79w 7@ 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 parallell'to the field.
. (D) the loop is deformed from the original shape.

438 JorE ARRIN TOAE @H AT GEFCHE GIFSIE I 3 A GRFTHad fe
o e eI I | s @ (FR) 5@ 99 9 JRE SFewEe
Je1 AT 27 .

(A) TSRO U FIBATCE AT J0ET

(B) FOAGIE B Frsw @ WfT 3P e BT 4Ta IEIeT e - |

() R ©IF FTem orF (IT (CRFCFAT 0 TSI ) IARF (RN 30T

(D) PTG sngfod AfedT ar =

A circular disc rolls on a horizofital-flaor without slipping and the centre of the disc moves with a
uniform velocity v. Which of the'following values/the'velocity ata paint on the rim of the disc can
have?

(A v (By-v (C)2v (D) Zero

aﬁmmﬁmwﬁwmfm%@mmemmﬁﬁv
ST GBI T | BeteT AwE A @ R @ Fafiis (@) @G e
HEA?

(A v (B)-v {C)2v (D) I%

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

{A).Bath 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 swa e et = e (@) @A o5 @1 TRA TR (¥ o
FtfeT wasr Twels I A7 ,

(A) TEFT T 93 STl (I IMITSI RS e

(B) 3T fHa So*Tia FHiT 206

(C) g2t {67 CafiT SaTast S 2T

(D) T FfoF TR S e
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39.

40,

Two charges +g and —g are placed at a distance ‘a’in a uniform electric field. The dipole moment
of the combination is 2ga(cos8 i + sin 8 ), where @ is the angle between the direction of the
field and the line joining the two 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 ‘«’.

+q G SINAYF G0 IWE 91 JAY @TPReT 5 ‘o FA0g AT 5T | S 5o sTeearst
@ @APRST P A 6 @A IR Wiﬁwm—mwzm(cosaw
sind ) | Fafefis @ (@) 3w (9fT) e

(A) @sfo cva maT faeeed 91 9T I SR I T |
(B) tapsfod @ a1t farners So 9w Fe1 177 |

(C) TINTPF T FIAIET FAIEAT ST Frsaiier /a1

(D) SMTET SAT (G T 'a'- 97 SoiF RSaler aay

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 siit.
(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. .

qF @Y TIE FAREE IS S5 AT 16 (5[ =3

(A) BT STIT 0y WL Seifes afrser arfie T fifeTs 2@
(B) Bt iz Tt e Sefos RS TR |

(C) BT S a0y WL SNeifew afrsyos s |

(D) &&3 @IfRcEg PR WL SrMfsw IRy @uifas ws fifirs 3@
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41.

42.

43,

44,

45,

CHEMISTRY

Category 1 (Q41 to 70

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

#4f5f8 vt aafb Soa AT 1Ie g1 77T 1,@@@'@3@1/4@#6@:4113:

Suphose 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

4m 2m m m
(A) — {8) — € — (D) —

a’ a’ a’ 4q’
17 9FI0 Ag  “RNISF oS 'm' | Ag 41Rfb fec TIEET @eritTe 2 | aftt anfEHtha unit cell -9
s 2 34 O Ag Hipfhd 99F ‘m' @ 'a' A SPPT FICT BT AT

am 2m m m
(A) — {B) - (c) = (D) yye)

For the reaction 2 SO; (g) + O; (g) =250;(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 (D)1

2 50, (g) + O; (g) = Z505(E) RifeFaTTBar 300K SIMIaRI-AGY, «F NI -690.9R| & SeTar €%
SRt STy #3039 N, 3 (R TP 93) ‘

(A) 10 atm™ - \{B)10atm (€).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® {B) 10° cm’ (C) 10 cm® {D) 10° cm?

ofE £ reTatT 0.01 (N) NaCl GF S TITHT FeTiis sifaaifxet 8 smafse sifiifer
A0 25

(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) kgs?, kgm s (C)Nm™, kgms™ (D) kg s, kgms™
AT PO @ ArGSH AFF 56 T TAFH

(A) kg m's™, N m* (B) kgs?, kgm's™ ()N m™, kg m™s™ (D) kg s, kgms™
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;COCH is 4.74)

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

pH 5.74 97 930 IFE &IT SN FA0S 0.1 (N) CH;COOH W2 0.1 (N) CH,COONa -( SIS
@ IS (PITS 3 ©F 267 (AWS : CHCOOH “F pKa 4.74) :

(A) 10:1 (B) 5:1 (€) 1:5 (D) 1:10
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46.

47,

48

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

(a) Calcium (p) brick red .

(b} Strontium (q) apple green -

(c) Barium (r} crimson
(8 a-p, ber, c-q (B)ar,bp,cq  (Cha-g ber,cp (D) a-p, b-q, c-r
ferar stavsr frar acta s il yiew o g TR G oy 77

(a) Fr=Tmm (PhEEF & _ :

(b) = am () ST g

(o) Gl [v) B0 s .
(A) a-p, b-r, c-q {B) a-r, b-p, ¢-q (é) a-q, br,c-p (D) a-p, b-g, c-r

Extraction of gold (Au} involves the formation of cdﬁiplex_ ions X’ and ‘Y’

Roastlng ' Zn '
Gold ore ————>  HO +X'———> Y +Au
CN, H;0,0, - '
X" and ‘Y’ are respectively

(A} Au(CN); and Zn(CN)"

(c) Au(cm)3 and Zn(CN)¢™ " Sa rka r(‘)'uﬁriu "
?#(Au}m—s:ﬁam:rgfﬁ | CERT 9[ﬂfi§rl |

PRt Zn
I HFE ——> - HO + X’ -———)’Y’+Au
CN", H;0, 0, o

X G 'Y 3T IYFW

(A) Au(CN), @32 Zn(CN);” (8) Au(CN); @2 Zn(CN);
(C) Au(CN); @z Zn{CN)- | . (D) Au(CN); @32 Zn(CN);

The-atomic.number of cerium {Ce} is 58. The correct electronic configuration of Ce® ion is

(A) [Xe]4_f‘ (B) [Kr]af* (C) [Xe)af™ (D) [Krjad®
CIRATIN (Ce) GRICET SIS STea 291 581 Ce™ STRITHR Ao Sreralsy Revsbr o
(A) [Xe)af* (B} [Kr]af! (C) [Xe}af* (D} [Kr)ad*

PC1 18/32



49.

50.

N 51%

52.

The reaction of methyltriq:hloi'oécetate (Cl,CCOMe ) with sodium methoxide (NaOMe ) generates

(A) Carbocation (B) Carbene (€) Car'banionl g (D) (farboh radical "’
© fafzer FEEEr tsmﬁrrb‘ﬁ (€1,cco,Me) - —csa o carrmm Frasits (NaOMe) SUE
- faforam Sesm=w - .

(a) TR (8) FTRA g EET (D) IR R

Best reagent for nuclear iodination of aroma?i; compounds is

(AYCHCOCH;  BL/CHEN - () KI/CH,COOH © (DpiHNO;
Sl i cz“nm'ﬁm mmm Sogw e =

(A) KI/CH,COCH; . (B) 1,/CHCN (C)K/CH;COOH . (D) 1/HNO;

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

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

afG tom Gl el s (Lassafgnes test) HEwa ARG Safkfs fefar
Sreral ATsr-Seom T ID =67 .

(A) TS TIPS (B)Warﬁﬂmm
(c)@ﬁasmmmﬁ% (D) (FATT (FRIAAHRG

In the following reaction

- ether HsO'
RMgBr +.HC(0Ef)3 _— > p

The pﬁ:duct ‘Y is

Y

(A) RCHO (B} R;CHOEt (C) RsCH (D) RCH{OEL),
Hiow Rifenfire Rfrmsis P =1
ether HO'

RMgBr + HC{OEt)y ——*» — ™ P

{(A) RCHO (B) R;CHOE? {C)RsCH : +{D) RCH{OEL);
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67.

68.

69,

Eor the reaction A +2B ->'€, the reaction rate is doubled if the concentration of A is doubled. The

r_aie is increased by four times when concentrations of both A and B are increased by four times.
The order of the reaction is

w3 - (@)o o1 D)2

A+ 28 > ¢ Rifemita sifewast 43 @ {fa #7247 A 7 oY 5] B9 IFa FT 2T @3]

Rt SRt o1 @9 3 AMETI A 432 B TEEA S0Y BRST I Jra F1 =

(A)3 ‘ ()0 (€)1 . (D)2

A

At a certain temperature, the value of the slope of the plot of osmotic pressure (r} against
concentration (C in mol L) of a certain polymer.solution.is 291R. The temperature at which
asmotic pressure is measured is (R is gas.constant) i E
(A)271°% () 18°C ~ (c)s64K (D) 18K

i ﬁﬁe oA a6 -fEmE 53eE cﬂﬁ'ﬂﬁh Bivf(n) AT S (C in mol ‘L'l)

- afsafts sgaee T 20181 @ WHE sremram s(feme gavits wfemdg s 919 360
SR AH(RSTH &) K _

Ay271°%¢ - (8) 18°C . (€) 564K {D) 18K

The rms velocity of-CO gas molecules at 27 9 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 - SPNIANT CO SIS SR rms (@51 AT 1000 m/s | 600 K ST N, SITHT S rms
@ M 3@ 941

{A) 2000 m/s (8) 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,

WS SHPTE SINTAl T W32 Si% P (5 o4 Afiaw a1 Jitw afii

(A) T=T 93 P< P, (B) T<T 932 P>P, (C)T>T @RS P>Pe . . (D) T>To WL P <P,
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55.

56.

57.

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% e (#1] 70% (D) 60%

aasﬁ#ﬁumgﬁaf*ﬁsmmnmas% 932 15% @w&—mﬁ%ﬁsmﬁﬁﬂ
=NfFT (enantiomeric excess (e, e) ) T8

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

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

{A) 1,2-dimethylbenzene (8) 1,3-dimethylbenzene
{€) 1,2,3-trimethylbenzene (D) Ethylbenzene

1,4-GI3R1EE QfRATE AT AlCl; 9T2 HOLBIET ST T30 (G 58

(A) 1,2- TEfREE Qe (B) 1,3- GXfrAZer i
(€) 1,2,3- TafirIsa Qfs (D) Xx%er QfET

@ | 0’1— |
—_—
CHO

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

@mﬁmﬁrﬁﬁmm—fﬁﬁ (mamiaa@awm@mamﬁma—m
(R3HT TR .

CH,OH i
. X . X
COCH _ cooH
CH,OH o
. (X . I
coo” coo™
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