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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

PART - A (PHYSICS)

The displacement of a particle executing simple harmonic motion is given by y = Ao + A sin ot + B cos
ot. Then the amplitude of its oscillation is given by

(1)A+B 2 A, +VA*+B*>  (3) VA? +B? (4) JAZ +(A+B)?
TR IMMAd I R fHedl H07T FT fIRUT y = Ao + A sin ot + B cos ot §RT Fwd fear . g1 79 9
ST BT ATATH BT —

(1)A+B 2 A, +VA*+B*  (3) VA? +B? 4) JAZ +(A+B)?
3

In which of the following devices, the eddy current effect is not used?

(1) electric heater (2) induction furnace

(3) magnetic braking in train (4) electromagnet

T i gfaal § 9 fEd YR gRT g9E &1 STAN @1 A Sare

(1) faggd grex (2) 9=OT e

(3) %7 H gD IB (4) g g=a

1)

Average velocity of a particle executing SHM in one complete vibration is :

U qul QI § RS 3Mad T PR (B BT BT AT 99 BT ©
Aw’
2

Ao
(1) zero A (2) 7 3) Aw (4)
1)

The speed of a swimmer in still water is 20 m/s. The speed of river water is 10 m /s and due east. If he
is standing on the south bank and wishes to cross the river along the shortest path the angle at which
he should make his stroke w.r.t. north is given by :-

(1) 45° west (2) 30° west (3) Q° (4) 60° west

Rer o7t # fardll ORT%6 &) a1l 20 m/s B | 1 & TA &) a1 10 m /s € 3R 98 S1% gd & 3R 98 &l
2| I 98 SRl fFR R weT 2 &R T4 B Agad uY & SRy UR FRAT AEdl § O SR B Arve
IV O PIUT R I 4 A1y a8 8-

(1) 45° uf¥gH (2) 30° gf¥gH (3) 0° (4) 60° f¥TH

2
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5.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

In the circuits shown below, the readings of the voltmeters and the ammeters will be:

100 iy 10Q ig
MWW > AN >
10Q2
TN\ A A
@ ® ®
| | |t
1! [
10v 10v
Circuit 1 Circuit 2

(1) Vz>Viandii>iz (2)Vz>Viandiz=i2 @B)Vi=Vzandii>iz (@)Vi=Vzandii=iz
e <wiy g uRueyy # dieeHiex] 8k THIC] & Urgaid sl

10Q iy 10Q ig
N > AN >
10Q
@ @) ®
] 1 |
1! |
10V 10V
afRuer | gfRuer 2

Q) Ve>Viddliz>iz  (2)Ve>Vid&AT ir=i2 @)Vi=Ved@A i1>i2 (4)Vi=V2TAT i1 =2
(4)

A copper rod of 88 cm and an aluminium rod of unknown length have their increase in length
independent of increase in temperature. The length of aluminium rod is (ocu = 1.7 x 10-° K1 and aal =
2.2x 105K

88 cm ! PIUR B TS AT 3T Xz DI (Al TIAFRA B B8 B dwg d ghg a9 gig ® R
el 2 | TG B B8 B FH9E © (ocu = 1.7 x 105 K-2and aa = 2.2 x 1075 K-Y)

(1) 68 cm (2) 6.8 cm (3) 113.9cm (4) 88 cm

1)

The unit of thermal conductivity is :

ST ATl BT ATAD =

(1) W mtK? (2) Im K (3) Im1K1 (4) W m K1
1)

For a p-type semiconductor, which of the following statements is true?

(1) Electrons are the majority carriers and pentavalent atoms are the dopants.
(2) Electrons are the majority carriers and trivalent atoms are the dopants.
(3) Holes are the majority carriers and trivalent atoms are the dopants.

(4) Holes are the majority carriers and pentavalent atoms are the dopants.
fo) p-UPR @ efarard & forg f=faRad & & i woF e €7

(1) SOFC IEEF Al8d & AT YAHATSD YRAIY] AIGH (STU<) ©

(2) SOTAC IEHED AlED & A HHTATTH IRAY] AGH (STU<) ©

(3) faaR SgdwId aEd § TAT AHEASH WA AGH (SI=<) T |

(4) AR 9g9@Id a8dh & qAT UgQAIaTd URAY] A6 (S1U<) T |

3
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Ans.

Sol.

10.

Ans.

Sol.

11.

AnNs.

Sol.

A cylindrical conductor of radius R is carrying constant current. The plot of the magnitude of the
magnetic field, B with the distance, d from the centre of the conductor, is correctly represented by the
figure :

e R& &0 da9eR arde ¥ S5 Fd g1 yaTfed 81 I8 2 | gRe &F, B & URAv J1 ards
D= 9, dD dE TE b1 g e Efaled 7 9 59 oRw gw1 fen w27

B B
_
(1) R d @) R d
B B

(4)

Body A of mass 4 m moving with speed u collides with another body B of mass 2 m at rest the collision
is head on and elastic in nature. After the collision the fraction of energy lost by colliding body A is :

A U AN 4 m S F DIg Uvs AfRM § Rod 2 m sa@™ & &0 fUvs B 9 e |rm |19
TIRY UHI HI HUE AN 8 | O B UTAN] e HI1 aldd fUvs A &1 &fyd it &1 919 &

5 1 8 4
1) — 2) — 3) — 4) —
()9 ()9 ()9 ()9
®3)

The correct Boolean operation represented by the circuit diagram drawn is :

IRE & YRYY gRI oiud H8 Il v @

+6V
Ir

0
A1
|3LED v)
0 =R
B 1
(1) NOR T (2 AND (3) OR (4) NAND

(4)
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12.

Ans.

Sol.

13.

Ans.

Sol.
14.

Ans.

Sol.

15.

Ans.

16.

Ans.

When an object is shot from the bottom of a long smooth inclined plane kept at an angle 60° with
horizontal, it can travel a distance x1 along the plane. But when the inclination is decreased to 30° and
the same object is shot with the same velocity, it can travel xz distance. Then x1 : x2 will be :

Tq &S | 60° BT R W RN TN e omHd da @ den 9 Rl fve w wife e wirar @,
IE I B IR x1 T T AHAT B | U= 99 FHME B FeTHY 30° HR AT F1ar 7 den s fivs W
HAT I TC AT ST &, T T8 X2 GO I AHAT © | T X1 © X2 BIT:

1 1:243 2 1:42 @) v2:1 @ 1:4/3

(4)

The work done to raise a mass m from the surface of the earth to a height h, which is equal to the
radius of the earth, is :

fodl S = m &1 godl & U= ¥ 18 h 1 gedfl ) 350 & RER 8, 96 W Sor H fhar T s
2

(1) gng (2) mgR (3) 2 mgR 4) %ng
(4)

The total energy of an electron in an atom in an orbit is — 3.4 eV. Its kinetic and potential energies are,
respectively :

B wen # 5l WA & SoIaE[ B HA Holl —3.4 eV & | sHDHI TS MR Refow FA w2
(1)3.4eV,3.4eV (2) -3.4 eV, -3.4eV (3)-3.4eV,-6.8eV (4)3.4eV,-6.8eV

(4)

In which of the following processes, heat is neither absorbed nor released by a system?

(1) isochoric (2) isothermal (3) adiabatic (4) isobaric

frfafed # @ 59 o ufvan #, 5w Frem g=1 7 @ S $1 @ Bl g iR 9 & I fagad
BT &7

(1) IMSHATPIRG (FHATIAD) (2) FHATIg

(3) tfeasfes (wgr™) (4) FHETE

3

A hallow metal sphere of radius R is uniformly charged. The electric field due to the sphere at a
distance r from the centre:

(1) decreases as rincreases forr<Randr>R

(2) increases as rincreases forr<Randr >R

(3) zero as r increases for r < R, decreases as r increases forr > R

(4) zero as rincreases for r < R, increases as r increases for r > R

roar R & 6l @ieel u1g & el BT UhaaT SMARE fbar &1 51 &= 4 g r W Ml & BRI fIgd
&r:

(1) 59 r¥edr & @ r<R3Rr>R & forg gedr 71

()59 rdeal 8 A r<R3Rr>R & fog ggar 2|

(3)TE rdgal & A r<R & oIy YT 81 OAT & 91 r>R & oIy &€ 7 B |

(4)SE rdedl 8 A1 r<R & foIY T 81 &l & T r>R & oY 9 Wl & |

3)
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17.

Ans.

18.

Ans.

19.

Ans.

20.

AnNs.

21.

Ans.

22.

Pick the wrong answer in the context with rainbow.

(1) Rainbow is combined effect of dispersion, refraction and reflection of sunlight.

(2) When the light rays undergo two internal reflections in a water drop, a secondary rainbow is formed.
(3) The order of colours is reversed in the secondary rainbow.

(4) An observer can see a rainbow when his front is towards the sun.

ST B AW H TAd IR GAY |

(1) =gy A & UBRI & (&9l uaci 3R URTac bl GG G914 & |

(2) 59 fodt S @1 g3 H yBr @l fARol Q1 91 SfaRe WRIadd HRl 8, O dig fgdae swedy 9l
gl

(3) fgiae =gy # 9uif &1 %9 Shfad 81 ST 2 |

(4) PIE UeTdh TRUIY 09 S IHdl § o9 §F SHd A Bl © |

(4)

A small hole of area of cross-section 2 mm?2 present near the bottom of a fully filled open tank of height
2 m. Taking g = 10 m/s?, the rate of flow of water through the open hole would be nearly

2m AR & YUl WU H T A W [HA ol S A Tell & Fve 2 mm? ITUR FIE §ABA B DIg BT
fog SuRerd 81 g =10 m/s? oid §Y ol o8 A Ualed Sfd &1 &% 81

(1) 6.4 x 10 m3/s (2) 12.6 x 10 m3/s (3) 8.9 x 10 m3/s (4) 2.23 x 10 m3/s

2

Which of the following acts as a circuit protection device?

(1) fuse (2) conductor (3) inductor (4) switch
fr=IfeRad # | B Usp, IRUY GRef I & w9 § B HAT 87

(1) =L (2) =TT (3) I (4) Ra=
1)

Two point charges A and B, having charges +Q and —Q respectively, are placed at certain distance
apart and force acting between them is F. If 25% charge of A is transferred to B, then force between the
charges becomes:

a1 g e A 3R B 59 R 99 +Q 3R —Q AT &, U Sk ¥ §B g1 R Red & IR g9 4/
T dTel g F 2| IfS A &1 25% AdY B HI ARG &R faam Sy, a1 el & g 9o 81 SIgm:

4F 9F 16F
1) 3 (2) F (3) 16 (4) o
3)
Which colour of the light has the longest wavelength?
(1) violet (2) red (3) blue (4) green
forferRad & | yerer & fba aul & aeed ded o=l Bl 27
(1) S (2) o (3) e (4) &
(2)

The radius of circle, the period of revolution, initial position and sense of revolution are indicated in the
figure.

y

y-projection of the radius vector of rotating particle P is:

(1) y(t) = 3 cos [%t) , where yin m (2) y(t) = -3 cos2xt, where y in m

(3) y(t) =4 sin (%t) , Wwhere yinm (4) y(t) = 3 cos (%) , Wwhere yin m
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Ans.

23.

Ans.

24,

Ans.

25.

Ans.

Sol.

26.

ARG H gd o1 B, aRewAv &1 nadard, R™E Refd ofik aReaur o e $fa & =i 2

y

HolF &d B9 P & row |few &1 y-vaor @

(1) y(t) = 3 cos (%t) ,T8fym ¥ B (2) y(t) = -3 cos2nt, T8 y m #
(3)y(t):4sin(%t),aﬁymﬁ% (4)y(t):3cos[%j,uﬁymﬁ%
1)

o-particle consists of:

(1) 2 protons only (2) 2 protons and 2 neutrons only
(3) 2 electrons, 2 protons and 2 neutrons (4) 2 electrons and 4 protons only
o-HYT H B

(1) DI 2 W (2) B9 2 UIeH iR 2 FEH

(3) 2 gelagid, 2 UIei iR 2 =g (4) DI 2 SAFSA AR 4 YIS

2

A solid cylinder of mass 2 kg and radius 4 cm rotating about its axis at the rate of 3 rpm. The torque
required to stop after 2x revolutions is:

4 cm 31 3R 2 kg SIAM BT BIS 19 d9 (UH 31T B gRA: 3 rpm @B R F GO R @ B | 2«
IRFA B & UL $H AP b oY MaqS: g ML B

(1) 2 x 105 Nm (2) 2 x 106 Nm (3) 2 x 103 Nm (4) 12 x 104 Nm

2

In a double slit experiment, when light of wavelength 400 nm was used, the angular width of the first
minima formed on a screen placed 1 m away, was found to be 0.2°. What will be the angular width of
the first minima, if the entire experimental apparatus is immersed in water? (Lwater = 4/3)

fell fg 3 WAt 4, S99 400 nm TRIREd & UHIRT B1 SUAN fHar &1, @ 1m0 R Red 9 W a9
Ugel TS @1 B @rers 0.2° Url) TR | IfE A IUBRY Bl W9 H gl A, A1 ugel S $
P AR fHai BN? (o = 4/3)

(1) 0.1° (2) 0.266° (3) 0.15° (4) 0.05°

(3)

For double slit experiment

Angular width for first minima = % oc A

0 _h_
")

u

o]
o=2 =02 _g150

At a point A on the earth’s surface of angle of dip, 6 = +25°. At a point B on the earth’s surface the
angle of dip, § = —25°. We can interpret that:

(1) A and B are both located in the southern hemisphere.

(2) A and B are both located in the northern hemisphere.

(3) Alis located in the southern hemisphere and B is located in the northern hemisphere.

(4) A'is located in the northern hemisphere and B is located in the southern hemisphere.

Pre-Medical Division Campus:

CG Tower -2, [A-51 (A)], IPIA, Behind City Mall, Jhalawar Road, Kota (Raj.)-05 | Contact: 08505099972, 08505099973

To know more: sms RESO at 56677 | contact@resonance.ac.in | www.resonance.ac.in | Toll Free: 1800 258 5555
PAGE # 6



Ans.

Sol.

27.

Ans.

Sol.

28.

Ans.

Sol.

gl & g & B fisg A R AR 101 § = +25°| g & ol o=y fasg B R A7 @Iv1 § = —25°| 8"
T AR R A & b

(1) A 3R B g1 gférof wremed # Rera 2|

(2) AR BEHT & S8 e § Rera 2 |

(3) A cferoft e # Rerd & dom B SR e # Rerd 1

(4) AT TMreme #§ Rerg 8 qen B sféroft e § Rerg g1

3)

-+ At point A, angle of dip is positive and earth's magnet north pole is in southern hemisphere so angle

of dip is positive in southern hemisphere
A is located in southern hemisphere
B is located in northern hemisphere

A force F = 20 + 10y acts on a particle in y-direction where F is in Newton and y in meter. Work done by
this force to move the particle fromy=0toy=1miis:

frefl &1 W y-feen 7 P A F =20 + 10y ST IR @1 8, T&f F g # a2y Aex § 21 59 &0 &l y
=0qy=1mdd T &=E § fFa T s &

(1) 20 J (2) 30 J ()53 (4) 253

(4)

Work done by variable force = IF.dy

y=1 1
Work done = IF.dy = I(20+10y)dy
y=0 0

1
= [20y+£y2} =20+ 20 —953
27 |, 2

When a block of mass M is suspended by a long wire of length L, the length of the wire becomes (L +
£). The elastic potential energy stored in the extended wire is:

S9 FIE M @ B e DI L adw=Ts @ Bl aR ¥ afad fan Smar g, 91 aR @1 aw=1s (L o+ 4) 8
Sl B | faeaiRa ar # wafa g Refast ot ® -

) %MgL (2) Mgt (3) Mgl @) %Mgz
)

Strain =

Mg

, stress = —
A

|~

Energy = — x stress x strain x volume

Mg

— X

ﬁxAxL
A L

1
Nk N~ NP
X

<
«Q
~
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29.

Ans.

Sol.

30.

Ans.

Sol.

31.

Ans.

A parallel plate capacitor of capacitance 20 pF is being charged by a voltage source whose potential is
changing at the rate of 3 V/s. The conduction current through the connecting wires, and the
displacement current through the plates of the capacitor, would be, respectively:
(1) zero, zero (2) zero, 60 pA (3) 60 YA, 60 HA (4) 60 pA, zero
20 pF giRal & &l aaTR ufcesd JaRa &1 &l U9 dleedr Sd gR1 AR fhan o1 <=1 & e
fawa 3 v/s @1 = ¥ uRafid 81 &1 8| WI® dRi ¥ Jaisd aidd gR1, AR ufeesisi i ok arell
faRem= g1 e Bt
(1) I, (2) T, 60 PA (3) 60 WA, 60 pA (4) 60 pA, 3=
©)
Q=Ccv

d_Q =i=C d_V

dt dt

=20 pF x Y
S

=60 pA
For circuit to be completed displacement current should be equal to conduction current.

A mass m is attached to a thin wire and whirled in a vertical circle. The wire is most likely to break
when:

(1) inclined at a angle of 60° from vertical (2) the mass is at the highest point

(2) the wire is horizontal (4) the mass is at the lowest point

fodl gqel IR A G SFFIE m B AT SHeler g9 A g § gART 1 @1 § | 39 aR B ced DI
Hfo® FHIE q9 & o9 ¢

(1) TR SR | 60° D FHT TR & | (2) e Seadd fasg R BN
(2) AR &fIeT =81 (4) s=FE raH a5 o 8|
(4)

In vertical circular motion, tension in wire will be maximum at lower most point, so the wire is most likely

to break at lower most point.

Six similar bulbs are connected as shown in the figure with a DC source of emf E, and zero internal
resistance.

The ratio of power consumption by the bulbs when (i) all are glowing and (ii) in the situation when two
from section A and one from section B are glowing, will be:

ING H T JFAR ©: THAAH dcd Y MRS UfR1g R faga aed 901 E o ol i a1 & a
J AT B |

9 Jedl §RT SUYad WM &1 U oid (i) F9 ded S © AR (i) 98 IRRAfT orH 31 A 9/ |
dqm U B 9T A QwEE €, B

A B

[0 fom
(00 | [o0
(00 | [0

12:1 (1)4:9 (3)9:4 4)1:2

3)
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32.

Ans.

33.

Ans.

Sol.

34.

Ans.

Sol.

35.

Ans.

Sol.

36.

Ans.

Sol.

In total internal reflection when the angle of incidence is equal to the critical angle for the pair of
medium in contact, what will be angle of refraction?

(2) 90° (2) 180° (3) Qe (4) equal to angle of incidence
gol idR® W # S TS & AEgH & A & oY MUdH HIoT Hifdd BT & aRE” Bl g,
I BT fhan 8Im?

(1) 90° (2) 180° (3) 0° (4) 3MYTH BT & §RIER

1)

Two similar thin equi-convex lenses, of focal f each, are kept coaxially in contact with each such that
the focal length of the combination F1. When length the space between the two lens filled with glycerin
(which has the same refractive index (u = 1.5) as that of glass) then the equivalent focal length is Fa.
The ratio F1 : F2 will be

BIHA G fH I FAM Tdel IR od U §OR & T9d H GA1E 59 TPR W Y B fF FAoE P
BIHE G F15| 99 39 aM1 & 99 & N 9 o (e suad+ie &g & fuadis (u = 1.5) &
TRIR ) MR & ORA B, A JoI BIHd G F2 8 | U Fi @ Fo 81T

(1)3:4 22:1 3)1:2 4)2:3

3

lonized hydrogen atoms and a-particle with same momenta enters perpendicular to constant magnetic
field, B. The ratio of their radii of the paths rn : ro will be :

IR BIgEIO URATY AT o-FH0 F9H F1 4 Bl faa g &89, B o=¥ad 799 &4 & 390
a2l & IR BT ST 1y ;1o B

11,4 2)2:1 3)1:2 44 :1

)

In an experiment, the percentage of error occur in the in the measurement of physical quantities A, B, C
and D are 1% , 2 % 3% and 4% respectively. Then the maximum percentage of error in the

2Rp1/2
measurement X, where X = W , will be
feddl war & wifcs IRMT A, B, C T D @1 A9 H 819 drell FfE BT Airerear $ag: 1% , 2 % 3% 3R
2Rp1/2
4% | 79 X B A, R X = 2D 3 ¥ aiftreaw wfed 3 e
Cl/3D3
(1) 10 % ) (%j% (3) 16% (4) — 10%

3)

A block of mass 10 kg in contact against the inner wall of a hollow cylindrical drum of radius 1m. The
coefficient of friction between the block and the inner wall of the cylinder is 0.1. The minimum angular
velocity needed for the cylinder to keep the block stationary when the cylinder is vertical and rotating
about its axis, will be (g = 10 m/s?)

10 kg S&MM &1 B8 [edl 1m o & 50 @ge JaaR 39 o Na) AR & 996 J 7| Wia
dAR R [ed & 4 gy Ui 0.1 B | 99 o9 HEAER © IR MU & B YR gUIF HR <&l 7, dl
e d1 ReR 3@ & forg smawass =19 SIoia a9, 811 : (g = 10 m/s?)

(1) 10 prad/s (2) v10 rad/s 3) ;—0 rad/s (4) 10 rad/s
T
(4)
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37.

Ans.

Sol.

38.

Ans.

Sol.

39.

Ans.

Sol.

40.

Ans.

Sol.

41.

Ans.

Sol.

42.

Ans.

Sol.

A 800 turn coil of effective area 0.05 m? is kept perpendicular to a magnetic field 5x10-° T. When the
plane of the coil is rotated by 90° around any of its coplanar axis in 0.1 s, the emf induced in the coil will
be :

T &A% 0.05 m2 B 800 BRI B B HUSell 5x10-° T & fbefl guHT &7 & wad 7! 8| 919
Fusell @ I PI, 0.1 s H 3 [HA Tacig 3T & IRl AR, 90° W YOG fbar SIram 8, @1 59 Husell
H uRa faga aes 9o 8-

(1) 0.02V )2V (3)0.2V (4) 2x103V

1)

Two particles A and B are moving in uniform circular motion in concentric circles of radii ra and rs with

speed va and vs respectively. There time period of rotation is same. The ratio of angular speed of A to
that of B will be :

ra 3R re Foamell & Fa=il gal TR &1 BT A 3R B HAM: va 3R ve I A THIAH g T IR B © |
9 goiF &7 MadaTd FHH 21 AR B &1 BIofi 1all &1 orura 8rm —

@W1:1 (2)ra:rs (3)va:ve @ re:ra

1

A soap bubble, having radius of 1 mm, is blown from a detergent solution having a surface tension of
2.5 x 102N/m. The pressure inside the bubble equals at a point zo below the free surface of water in a
container. Taking g = 10 m/s2, density of water = 103 kg/m?, the value of zo is :

g 9@ 2.5 x 102N/m & {5l feeoi=—aes & 1mm B35 &1 @18 99A &1 agel FaAr T & |
T gAGA B R $T I B o3 § W T B gad g B A9 B g 20 W I@ B wWR B g =
10 m/s2TAT ST BT T = 103 kg/m3 ofd 8, zo BT A &—

(1) 0.5cm (2) 100 cm (3) 10 cm (4)1cm

4)

A body weighs 200N on the surface of the earth. How much will it weigh half way down to the centre of
the earth ?

fordl five &1 gl & U WR YR 200N & | G2l & &% @ 3R M G R 91 9R e g ?

(1) 100 N (2) 150 N (3) 200 N (4) 250 N

1)

An electron is accelerated through a potential difference of 10,000V. Its de Broglie wavelength is,
(nearly) : (me = 9x10-31 kQ)

fod) goaragl= &1 10,000V & fawarR gRT @Ra fan @1 81 g9a § grel aiieed 8 (@) ¢ (me =
9x10-31 kg)

(1) 12.2 nm (2) 12.2 x 108 m (3)12.2 x 102 m (4)12.2 x 10 m

3

Two parallel infinite line charges with linear charge densities +A C/m and —A C/m are separate at a
distance of 2R in free space. What is electric field mid-way between the two charges?

q AR A< RSP A 57 g ™ w9 +1 C/m T—A C/m 8, Jad 3faaiRl H 2R g W
Y Y B | 39 QA RaF aawi & G, we 5 fawa &7 a7

() A N/C (2) zero 3) 2 N/C (4) L
(4)

N/C

2nggR negR negR
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43.

Ans.
Sol.

44,

Ans.

45,

Ans.

increase in temperature of a gas filled in a container would lead to :

(1) decrease in intermolecular distance (2) increase in its mass

(3) increase in its kinetic energy (4) decrease in its pressure
e o § 9 9 @ au F gfg B9 | a1 B ?

(1) RIS 3 H HHI (2) 39% sEE ¥ gfg

(3) 3Fa@! TSl Horl H Ihg (4) 39 TE H FHI

3)

A particle moving with velocity V is acted by the three forces shown by the vector triangle PQR. The
velocity of the particle will :

R le Q

(1) change according to the smallest force QR
(2) increase

(3) decrease

(4) remain constant

I Byst PQR # 2T iR 997 V 9 T foefl o071 R 9 9o SR BR @ B | 39 B BT 9T

P
R le Q
(1) YT 961 QR B SR uRaffd B
(2) g
(3) T
(4) fraa <=

(4)

A disc of radius 2 m and mass 100 kg rolls on horizontal floor. Its centre of mass has speed of 20 cm/s.
How much work is needed to stop it ?

A 100 kg R 3501 2m & 1S Fadl {5 afds e W™ Jeddl ¥ 39 A8 B @ °re 20
cm/s 81 34 Idh & oIy fhas &1t @ smavaear gnft ?

1)1J 2)3J (3) 30 kJ )2

)
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46.

Ans.

Sol.

47.

Ans.

Sol.

48.

Ans.

Sol.

49.

Ans.

Sol.

PART - B (CHEMISTRY)

For the cell reaction :
2Fed®*(aq) + 2I-(aq) —— 2Fe?*(aq) + I2(aq)
E®, =0.24 V at 298 K. The rstandard Gibbs energy ( A,G®) of the cell reaction is :

cell
[Given that Faraday constant F = 96400 C mol-1]
Ja Afafshan & fog —

2Fed®*(aq) + 2I-(aq) —— 2Fe?*(aq) + I2(aq)
298 KW E® =0.24V?| I 3rfwfhar & a9 frsst wott (A,G°) &Rt —

cell

[fear T B, %S ReRi® F = 96400 C mol]
(1) 23.16 kJ mol-*

(2) —-46.32 kJ mol-*

(3) —23.16 kJ mol?

(4) 46.32 kJ mol-*

(2)

The compound that is most difficult to protonate is :

g8 A el wieifNd &)1 9aife &fes §, 8 —

o o
W = Sk YN
o o
&) HQ,C/ Sy @ HSC/ \CHa
@

The manganate and permanganate ions are tetrahedral, due to:

(1) The n—bonding involves overlap of d-orbitals of oxygen with d-orbitals of manganese.
(2) The n—bonding involves overlap of d-orbitals of oxygen with p-orbitals of manganese.
(3) There is no —bonding.

(4) The n—bonding involves overlap of p-orbitals of oxygen with p-orbitals of manganese.

1)

FHe T WRATHET M T HRY & IhAdIT 8, 98 & —

(1) n—=TEg=E H IS & d-FeTdh D A1 MRS & d-Befd b1 ifyaa= grdm 2 |
(2) n—3TTs=d H HHIN B d-$eh b A1 RIS B p-hefd B i i 8 |
(3) n—3MaT el B |

(4) n—3TTe=eq H HIEIN B p-HeTh b A1 RIS B p-Hefd B faeard= Bl 8 |

The correct order of the basic strength of methyl substituted amines in aqueous solution is :
STefir faerae & Jfdrer uforenfig viel & eTRIg yaetar &1 W& $9 81 —

(1) CHsNH2 > (CH2)2NH > (CHa)zN

(2) (CHz)2NH > CH3NH> > (CHz)3N

(3) (CHs)3sN > CH3sNH2 > (CHz)2NH

(4) (CHs)aN > (CHs)2 NH > CH3sNH:2

2
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50.

Ans.

Sol.

51.

Ans.

Sol.

52.

Ans.

Sol.

53.

AnNs.

An alkene "A" on reaction with Os and Zn gives propanone and ethanol in equimolar Addition of HCI to
alkene "A" gives "B" as the product. The structure of product "B" is:
TEh Tedbid "A", O3 AT Zn-H0 & A1 IfAfhan axe R FHHIeR SIguTd § YU do UoFd <al 2|
e "A", HCl & fid™ WR "B" g IAIE & ®U H Il § | SIg "B" & GRET © —

CHs

| C|ZH3
() ™C- ?H - C|H (2) Cl—CH2— CHz — CH
Cl  CHs LHS
CHs
©) ICHZC' (4)  HsC—CHz2— c|: — CHs
HsC — CHz — CH — CHs Cl

(4)

For the second period elements the correct increasing order of first ionization enthalpy is :
fgdira onad® & d@l & fold Yo oI TS &1 ¥&l deal $HH B8N —

(1) Li<Be<B<C<O<N<F<Ne

(2)Li<Be<B<C<N<O<F<Ne

(3)Li<B<Be<C<O<N<F<Ne

4 Li<B<Be<C<N<O<F<Ne

3

A gas at 350 K and 15 bar has molar volume 20 percent smaller than that for an ideal gas under the
same conditions. The correct option above the gas and its compressibility factor (Z) is :

(1) Z < 1 and repulsive forces are dominant.

(2) Z > 1 and attractive forces are dominant.

(3) Z > 1 and repulsive forces are dominant.

(4) Z < 1 and attractive forces are dominant.

350 K @27 15 9R WX U I &1 AR AdH, w2l Ial 7 3nmeel 39 & naad 9 20 ufowa &4 g1 39
AT 3HSI WAl N (2) & =g H el f[dbed & —

(1) Z < 1 T2 Uit 9o T & |

(2) Z > 1 TN IMHYDH g1 TIE 2 |

(3) Z > 1 T Uit 91 T & |

(4) Z < 1 qA1 IMHYH 91 U B |

4)

0
cell

For a cell involving one electron E

[Give that @ =0.059 VatT =298 K]

Uh el @ fIy R ue gelgs= wfafrd 8, 298 K )R EY, = 0.59 V R | W afdfhar & forg @
Reri® 8-

=0.59 V at 298 K, the equilibrium constant for the cell reaction is :

[fear T 8 T =298 KW, @ =0.059 V]
(1) 1.0 x 10%°
(2) 1.0 x 102
(3) 1.0 x 105

(4) 1.0 x 100
(4)
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54, Which will make basic buffer?
(1) 100 mL of 0.1 M HCI + 100 mL of 0.1 M NaOH
(2) 50 mL of 0.1 M NaOH + 25 mL of 0.1 M CH3COOH
(3) 200 mL of 0.1 M CH3sCOOH + 100 mL of 0.1 M NaOH
(4) 100 mL of 0.1 M HCI + 200 mL of 0.1 M NH4OH
frar e gBR g9?

(1) 0.1 M HCI &1 100 mL + 0.1 M NaOH &1 100 mL

(2) 0.2 M NaOH @1 50 mL + 0.1 M CH3COOH &1 25 mL
(3) 0.1 M CH3COOH @1 100 mL + 0.1 M NaOH @1 100 mL
(4) 0.1 M HCI @1 100 mL + 0.1 M NH4OH &1 200 mL

Ans. (4)
Sol.

55. Which is the correct thermal stability order for H2E (E=0O, S, Se, Te and Po) ?
H:E (E=0, S, Se, Te 1 Po) & forv amiiy zenfie &1 |& %49 87
(1) H2Se < H2Te < Hz2Po < H20 < H2S
(2) H2S < H20 < H2Se < H2Te < Hz2Po
(3) H20 < H2S < H2Se < H2Te < Hz2Po
(4) H2Po < H2Te < H2Se < H2S < H20

Ans. (4)
Sol.
56. For an ideal solution, the correct option is :

(1) Amix G = 0 at constant T and P
(2) Amix S = 0 at constant T and P
(3) Amix V # 0 at constant T and P
(4) Amix H=0 at constant T and P
T eyl e & ford, 9 fAdey & —
(1) Amx G =0 ReR T TP W
(2) Amix S =0 ReR T @211 P &R
(3) Amix V = O ReR T @2 P ®®
(4) Amx H=0 ReR T 2T P &
Ans. (4)
Sol.

57. The biodegradable polymer is :
(1) Buna-S
(2) nylon-6, 6
(3) nylon 2-nylon 6
(4) nylon-6
SafrieReig 9gadd & —
(1) FT-S
(2) ATIATH-6, 6
(3) TG 2-T e 6
(4) IA-6

Ans. (3)

Sol.

58. Enzymes that utilize ATP in phosphate transfer require an alkaline erath metal (M) as the cofactor M is :
g TwoIsd ol UYL (ATP) &1 ST BRBE & MRV H BT & S99 G8hREG & ©U § P &R
ST P AMILIHAT B 8, (M) & —
(1) Sr
(2) Be
(3) Mg
(4) Ca

Ans. (3)

Sol.
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59.

Ans.

Sol.
60.

Ans.

Sol.

61.

Ans.

Sol.
62.

Ans.

Sol.
63.

AnNs.

Sol.
64.

Ans.

Sol.
65.

Ans.

Sol.

If the rate constant for a first order reaction is k, the time (t) required for the completion of 99% of the
reaction is given by :

gorq Hife rfafsan & forg afe av fadie k 81 a1 sIfAfhan & 99% &1 g1 &_ & oIy Jmawasds §9d (1)
9D gRI1 faar S —

(1) t=2.303 /k

(2)t=0.693/k

(3) t=6.909 /k

(4)t=4.606/k

(4)

Which of the following diatomic molecular species has only = bonds according to Molecular orbital
Theory

I FHEd g @ JJAR 7191 3§ 9 59 fgwraiias anfdas wfiels § a17 e 1 87

(1) Bez (2) O2 (3) N2 4) C

(4)

pH of a saturated solution of Ca(OH)2 is 9. The solubility product (Ksp) of Ca(OH):z is
Ca(OH):® T& Hqw fadedd &1 pH 98| Ca(OH): &1 faeiad JoHHd (Ksp) B

(1) 05. x 10-°© (2) 0.5 x 10-15 (3) 0.25 x 10-1° (4) 0.125 x10-15
2

The mixture that forms maximum boiling azeotrope is :

(1) Heptane + Octane (2) Water + Nitric acid

(3) Ethanol + Water (4) Acetone + Carbon disulphide
I8 fAsor SN SeaaA d@uie dten Rerdarel 94T 8 81

(1) TR + ifaeH (2) 9T + ARICH A

(3) THTA + STl (4) THSH + BT SZATHSS
2

4d, 5p, 5f and 6p orbitals are arranged in the order of decreasing energy. The correct option is :

4d, 5p, 5f TAT 6p HeTd T Holl d HH § JIRAT fI T & | W fabey 8

(1) 5f > 6p > 4d > 5p (2) 5f > 6p > 5p > 4d
(3) 6p > 5f > 5p > 4d (4) 6p > 5f > 4d > 5p
2

Which of the following is an amphoteric hydroxide

1 % & P Sl ERSIaaEs § -

(1) Be(OH)2 (2) Sr(OH)2 (3) Ca(OH)2 (4) Mg(OH)2
)

Which of the following is incorrect statement ?
71 % 9§ DI A 3T § ?

(1) SnF4 is ionic in nature

(2) PbF4is covalent in nature

(3) SiCls is easily hydrolysed

(4) GeXs (X =F, Cl, Br, I) is more stable than GeXz .

(1) SnFs @ Ugfa mafas 7|

(2) PbFs @ Uiy FEddeTs 2 |

(3) SiCls 3 & St Jgafed & S 2 |

(4) GeXa (X = F, Cl, Br, I) GeXz @1 g1 # wuraT ot 2 |
)
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66.

Ans.

Sol.

67.

Ans.

Sol.

68.

Ans.

Sol.

69.

Ans.

Sol.

Under isothermal condition, a gas at 300 K expands from 0.1 L to 0.25 L against a constant external
pressure of 2 bar. The work done by the gas is : [Given that 1 L bar = 100 J]
HAATA 3wl § 300 K R & 39 2 IR & o ReR 9189 I6 & fd%g 0.1 L 9 0.25 L & TR Pl

21T g1 e T e @ [ T 1 efer 9R = 100 J]
(1)30J (2) - 30J (3) 5 kJ (4) 253

(2)

The number of sigma (o) and pi(r) bonds in pent-2-en-4-yne is :

be-2-39-4-3M89 § R (o) TT UTE (n)3ma=el a1 Hean ®

(1) 13 ¢ bonds and no = bond (2) 10 6 bonds and 3 = bond
(3) 8 o bonds and 5 = bond (4) 11 o bonds and 2 & bond
(1) 13 o 3ME=T T BIg W w MGy 981 (2) 10 o 3= AT 3 1t 37TSe
(3) 8 o 3T TAT 5 71 3MTEE (4) 11 o 3TeY qAT 2 7 AT
2

Match the Xenon compounds Column-I with its structure in Column-Il and assign the correct code :
P H I T ARPT BT Bie-Il 7 < T8 I Ga1 A FAford ITY R |1 dre FuiRa Hifs

Column -1 Column-II

(a) XeF4 (1) pyramidal

(b) XeFs (ii) square planar

(c) XeOF4 (iii) distorted octahedral
(d) XeOs (iv) square pyramidal
Pt Al

(a) XeF4 0) o=

(b) XeFs (ii) A FHAA

(c) XeOF4 (iif) faga srewhamg
(d) XeOs (iv) CURENIES

@ (b (©
(1) (i) — (v) () (ii)
(2) (i (ii) (iii) (i)
3) (ii) (i) (v) ()
(4) (i) @iy @ (iv)
©)

In which can change in entropy is negative

(1) 2H(g) — Ha(g)

(2) Evaporation of water

(3) Expansion of a gas at constant temperature
(4) Sublimation of solid to gas

fra Rafa § T=rql # yRads Fomes B

(1) 2H(g) — Hz(9)
(2) ST BT ITTHROT

(3) ReR dMM R TH TN BT gAR
(4) 31 | N H Iedura
1)
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70.

Ans.
Sol.

71.

Ans.
Sol.

The most suitable reagent for the following conversion, is

HsC ,CHs
H” M

cis-2-butene

H3C-C=C—CHs

(1) Hg2*/H* H20

(2) Na/liquid NHs

(3) H2,Pd/C, quinoline

(4) Zn/HCl

=1 wuRe & foy 999 SIeT Suga SfERS ®

HsC CHs
H3C-C=C—CHs ——> H>=<H

Rr-2-=E=

(1) Hg?*/H*H20

(2) Na/ga ==
(3) Hz,Pd/C, I
(4) Zn/HCl

3)

The major product of the following reaction is

=1 arfaforan &1 &9 SaTe © -

COOH
Strong heating
COOH
NH:2
= |/
1)
NS
\NHz
COOH
~ |/
(2)
~
“\CONH
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72.

Ans.

Sol.
73.

Ans.

Sol.
74.

Ans.

Sol.
75.

Ans.

Sol.

Match the following :

(a) Pure nitrogen (i) Chlorine

(b) Haber process (i) Sulphuric acid

(c) Contact process (i) Ammonia

(d) deacon's process (iv) Sodium azide or Barium azide
Which of the following is the correct option ?

=1 &1 gAd DI

(a) fagg wTsgIoM (i) AT

(b) BSR UHH (ii) FerIR® e

(c) T¥uel uehH (iii) s

(d) Srvar fafy (iv) fS$Ta VTS srerar IRTH VoSS

o1 8 Q@ @19 91 fAdey a8 g 2

@ (b (9 (d)
L v (i) (i) (i)
2 0 (ii) (i) ()
@ () vy () (iii)
(4 Gy (v) (i) (i)
(1)

Which of the following series of transitions in the spectrum of hydrogen atom falls in visible region ?

(1) Brackett series
(2) Lyman series
(3) Balmer series
(4) Paschen series

BTESIOE URATY] & Wagd 4, 771 § § 19 @ Faor 2oof 927 &5 § gst 8 2

OECE L
(2) emaw Srof
O EILE L]
ORINEE: I
3)

Among the following, the narrow spectrum antibiotic is :
(1) Chloramphenicol

(2) Penicillin G

(3) Ampicillin

(4) Amoxycillin

e 8, R (@arl) Jaea Ueafes ® -
(1) FARTBITDIA

(2) vfafafes G

(3) wdifRfer

(4) AR

2

Which mixture of the solutions will lead to the formation of negatively charged colloidal [Agl]l- sol. ?

foa faems & s & o1 ARG drargS! [Agl)l- |fa &1 fAmtor 8rm 2

(1) 50 ml of 0.1 M AgNO3s + 50 mL of 0.1 M Kl
(2) 50 mL of 1 M AgNO3 + 50 mL of 1.5 M Kl
(3) 50 mL of 1 M AgNOs + 50 mL of 2 M K
(4) 50 mL of 2 M AgNOs + 50 mL of 1.5 M KI

(@)
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76. Among the following the reaction that produce through an electrophilic substitution is :

1 4 9 a8 fafhar S geraeaTel ufoRemus 9 wHIfed Bl 8, § —

(1) heat
CH20H + HC| —— > CH2CI +H20
oy CU2CI2
N2C| Cl + N2

AICIa
+Clp ————> Cl + HCl
@ LV light |

I Cl
Cl Cl
Ans. (3)
Sol.
77. The structure of intermediate A in the following reaction is :
=1 arffshan o Aegacdt A &1 G-a 8
CHs
/
OH
0]
H, ¥ Hsc)j\CHs
H20
CHs
|
CH2—O-O-H CH
-
e 0" Nchs
@ @
CHs
|
HsC—C—O—O—H O-0- CH

CH3

O

AnNs.
Sol.
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78.

Ans.

Sol.

79.

Ans.

Sol.

80.

Ans.

Sol.

81.

Ans.

Sol.

82.

Ans.

Sol.

83.

Ans.

Sol.

What is the correct electronic configuration of the central atom in Ks[Fe(CN)s] based on crystal field
theory

frecal &9 RIETT & YR W Ky[Fe(CN)g] § BT URHAIY] &1 Fel Solagid fa=ara aa1 8 2
@)e'ts (2) to, e (3) t3, € 4) e’t]
3)

Among the following, the one that is not a green house gas is

/1 4 9 a8 o W9 ' T A8 § B —

(1) sulphur dioxide (W STSATRITZ) (2) Nitrous oxide (TE¢H IATHATSS)
(3) methane (f12) (4) ozone (3TS1)
1)

Identify the incorrect statement related to PCls from the following
(1) PCIs molecule in non-reactive

(2) Three equatorial P—CI bonds make an angle of 120° with each other
(3) Two axial P—Cl bonds make an angle of 180° with each other
(4) Axial P—CI bonds are longer than equatorial P—CI bonds
/1 % & PCld 9=fd TTed %oH &1 uganig

(1) PCls 310] arfafsharsfiiar 2|

(2) 9 Feacdt P—Cl oTe Tdh gEX | 120° &1 HIvT I1d 2 |
(3) Q1 31l P—Cl 31T T SR | 180° HT HIV 1 & |

(4) e P—Cl 377wy wearacti P—Cl 3feweli & goi-l #§ o BId 2 |
1)

Which one is malachite from the following

71 % 9 P19 UP Addge ® ?

(1) CuCO3.Cu(OH)2 (2) CuFeS:2 (3) Cu(OH)2 (4) Fez0s4
1)

Which of the following species is not stable ?

/=1 A ¥ I RS el 6 ?

(1) [SiCle]* (2) [SiFe]> (3) [GeCle)?- (4) [Sn(OH)6]%
1)

A compound is formed by cation C and anion A. The anions form hexagonal close packed (hcp) lattice
and the cations occupy 75% of octahedral voids. The formula of the compound is :

TS AIRE g9 C T1 FomA A 3 T 8 | FomE vedivr gadgierd (hep) STad 991 & deil 89—
rchAd RfaTAl & 75% a% wRd 2 | A &1 93

(1) CsAs (2) C2As3 (3) C3A2 (4) C3A4

(4)
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84.

Ans.

Sol.

85.

Ans.

Sol.

86.

Ans.

Sol.

The correct structure of tribromootaoxide.
CTEATARITCRIIRIES B el G © :

Q 9o P
1 O=§r—|§r—l§r—0—
() O/ o- \O
Q @ P
O=Br-Br-Br=0
2 O// (u) \\O

—oo\é E B’O:o
@ g RN

The method used to remove temporary hardness of water is :

(1) Synthetic resins method
(2) Calgon's method

(3) Clark's method

(4) lon-exchange method

Sl Bl IR HORAT 8 & forg ugad A @ :
(1) GRere R fafd

(2) bt fafd

(3) T fafdy

(4) sma=—fafwa fafe

3)

The non-essential amino acid among the following is :

(1) Lysine

(2) valine

(3) Leucine

(4) Alanine

o1 ¥ eMTaT® THIAT aFd §
(1) ez

(2) ¥

(3) T

(4) e

(4)
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87. The number of moles of hydrogen molecules required to produce 20 moles of ammonia through
Haber's process is :

TR UHA §RT AT & 20 Al 99 & oY 3Maedd Bl AR & Al $HI &l sl

(1) 40
(2) 10
(3) 20
(4) 30
Ans. (4)
Sol.
88. Which of the following reactions are disproportionation reaction ?
(a) 2Cu* — Cu?+ + Cu°
(b) 3MNOZ™ 4H* — 2MnO; + MnO2z + 2H20
(c) 2KMnOs —2— KaMnO4 + MnOz + O2
(d) 2MnO; + 3Mn?* + 2H,0 — 5MnO2 + 4H*
Select the correct option from the following :
() (a) and (d) only (2) () and (b) only
(3) (a), (b) and (c) (4) (@), (c) and (d)
o arfuforaneti 9 @19 A1 srgETguUTA IAfHARI & ?
(a) 2Cu* — Cu?* + Cu°
(b) 3MNO%~ 4H* — 2MnO; + MnO2z + 2H20
(c) 2KMnOs —2— K2MnOas + MnO2 + Oz
(d) 2MnO;, + 3Mn?* + 2H20 — 5MnO2 + 4H*
=1 4 9 8 f[deed g
(1) ®aa (a) 721 (d) ) (2) Ba (a) T (b)
(3) (a), (b) 711 (c) (4) (a), (c) =11 (d)
Ans. (2)
Sol.
89. For the chemical reaction
N2(g) + 3H2(g) —— 2NH3(Qg)
the correct option is :
NNIRIEECISIED))
N2(g) + 3H2(g) —— 2NH3(Qg)
% fog Wl faded =
d/H d{NH d/H d|{NH
(1) 3 [ 2]:2 [ 3] (2)_} [ Z]Z_E [ 3]
dt dt 3 dt 2 dt
d|N d|NH d|N d{NH
(3)_ [ 2]:2 [ 3] (4)_ [ 2]:} [ 3]
dt dt d 2 dt
Ans. (4)
Sol.
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90. Conjugate base for Bronsted acids H20 and HF are :
(1) HsO* and HzF*, respectively
(2) OH- and HzF*, respectively
(3) H3O* and F-, respectively
(4) OH- and F-, respectively
TS URTS H20 T2 HF & forg 97l &iRa 2
(1) pHel: HaO* 21 HaF*
(2) HEr: OH- d2m HaF*
(3) AT HaO* G201 F-
(4) H2: OH- a1 F-

Ans. (4)
Sol.
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