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Ans.

Sol.
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Sol.

Ans.

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

TR AT T PR fH BT BT fARTIT y = Ao + A sin ot + B cos ot gRT frefid fear w1 21 99 s9a
ST BT JAMATH BT —

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

y = Ao + Asin ot + B cos wt

T
Hence 2 SHM's are super imposed with phase difference of E

Amplitude = \/AZ +B? + 2AB cos Ad

A¢:g:\/A2+BZ

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

I & T gl 7 ¥ fREd YR gR1 uNE &1 ST S8 e Sir?

(1) fagga Bex (2) URTT 9eeT @R) % H g 9% (4) Agd 9=

(1)

Electric heater

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

T ol S § IR A T FRA B BT P13 99 B B

A’
2

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

(1)

As displacement in are complete vibration is zero, Therefore average velocity is zero

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) Qe (4) 60° west

Rer o7t # frdll OR1%6 & a1t 20 m/s B | 1 & TTA &) a1 10 m /s § 3R 98 S1% gd @ 3R 98 I&T
2| Al g8 SOl fPIR R el 8 3R &1 P Agad 4 & AR UR A1 A8l & o SR B Arue
I R BT R I A AT 98 2:-

(1) 45° uf¥=zH (2) 30° U= (3) 0° (4) 60° Ul

)



Sol.

Ans.

Sol.

20 sin® |

S

For shortest path, velocity along river flow is zero.

10 1

20sin6=10 = SiNB=—=

20 2

06 = 30° West

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

100 iy 10Q is
A% > AMA >
10Q
N A A
@ ® ®
I L I L
1! [
10v 10V
Circuit 1 Circuit 2

(1) Vz>Viandii>iz (2)Vz>Viandii=1i2

(3 Vi=Vzandir1>i2

I gy g gy # dieeHieR] 3R THIeT & Uredid s

100 iy 10Q ig
A% > AMA >
10Q
o A A
@ ® ®
I [l I [l
1! 1!
10V 10V
aRyer 1 gfRaer 2

Q) Ve>Vidam in>i2 (2)Ve>VidAT in=i2

(4)
Resistance for ideal voltmeter = o«
Resistance for ideal ammeter = 0

For Ist circuit
1 1

1

_+_
R, R, R,
_1

€q

1 1
- = + —
R 10 o

(B V1=V AT i1 > i2

(4)Vi=Vzandi1 =iz

@ Vi=VodAT i1 =12



Ans.

Sol.

1 1

- =4
Req 10
Req:].OQ
_V_10_
'R 10
Vi=10V

In 11" circuit

0

V=10V

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 (acu = 1.7 x 105 K- and
oal = 2.2 x 10°° K1)

88 cm @1 PR B B AT 3T Tz DI [l TGAMTT P B 3 a=RE 4§ g a9 Ihg R HR

T8 B | U @1 B B TR B (ocw = 1.7 x 105 K-2and oa = 2.2 x 105 K1)

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

ley = ou(1+ ag AT) ()

Oy =0 A+a,AT) (ii)

Equation (2) — equation (1)
1 1
U= Lley =La +LN0pNAT =Ly + £ cyoc /AT)
O — flcu =Ly — Loy +(Cp0y = Loy )AT
When increases in length is not depend on temperature.

acu fcu = aal LAl
1.7 x10°5x 88 =2.2 x 1075 x /p

fa=68cm



7. The unit of thermal conductivity is :
S ATADHAT BT AT B

(1) W m1K? (2) Jm K (3) IJm1K1 (4)W m K-
Ans. (1)
Sol. H= (k)A(Tz — Tl)
l
l 1
(k) = (H)H—
A [Tz - T1]
kewl
m Kk
K =wm=tk-1
8. 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.

o) p-yPR @ efarerd @ forg fF=feiRad § & P ®oH W &7
(1) SOTFC TEES AlEd © AT YA URATY] AIGH (STU<T) ©

(2) SCTTL TEED ATED © N HHHATSId IRATY AGH (SU<T) &
(3) AR sgves aEs 2 dul IEEaIee WA A5 (SINT) B |
(4) faaR qga@Id AqEH & AT TAHASS YA AGH (SIUT) & |

Ans. (3)

Sol. P type semiconductor holes are majority for creating holes al, ga, B in trivalent imporitcs are added

9. 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 :

rear R & &0 da\eR aree ¥ S5 Fd g1 yaTied 81 I8 2 | gRoi &F, B & URA a1 ards
D A, dD 9w B 9 e fEfalaa § 9 59 oRw gr fea g7

1) 2)

3) (4)




Ans.

Sol.

10.

Ans.

Sol.

(4)

From ampere circuital law

><Tcr2

fBdr=pd =r1=
T

R2

X m’z

B2nr = p,
T

R2

_ Hol
2nR?

Binsdie o 1

r

Boutside
fB.dr =y,

B2nr = pol

ol
2nr

Boc}
r

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 Ul TRHME 4 m SHH $T DIs Uvs AfRM 4 Rd 2 m s & & fivs B A w9 A9
TR UG & GHOE Bl & | HUE & UTam] Gog de dlad fUvs A &1 &fid $o1l &1 91 &

(1) > 2) 1 ®3) 8 4) 4
9 9 9 9

3)
Energy transfered to B initial energy of B = zero
Final velocity of

v [ Me=M s 2M,u,
MM, )P M, +M,

Mi=4Mui=u

M2=2Mu>=0

_2(4Mu _4
6M 3

2
EIVRV: 12M[4] u?

2
1Mluf Lamu?
2 2

VB

8
Fraction of energy lost = 5



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

IRT & IRUY gRT FHia |8 gl gared ©:
+6V
Ix

0
o
Al
LED (Y)
0 =R
B 1
(1) NOR (2) AND (3) OR (4) NAND
Ans. (4)
Sol.  When switch A — on LED light up
A | B | output
SO
11]0 1

when switch B is switch on A is off
then Led light up

A|B
0|1

output
0

when switch of A and B both on short circuit full current flous through switch led — switch off

A|B
1)1

output
0

12. 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 xi1 : x2 will be :

STg &St | 60° BIvT TR ¥ B o R e del @l dell @ e fvs wR e o oran g,
I8 dd & I x1 T T AHAT & | W] 99 FHE I Ferdx 30° HR 31 S & den s fivs W)

HAM 97 A 3E -1 ST 8, T9 I8 X2 I Il Fhall © | T9 X1 : X2 BT

1 1:243 2 1:+2 @) v2:1 @ 1:4/3
Ans. (4)
Viinal ~ 0
u
Viinal =~ 0

Sol.

VZinal = U? — 2 (g sin 0) x



2gsing,
u2
X2 = -
2gsing,
X, _ sinB, _ sin30 1

13. 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 9= m Bl godl & U= ¥ a8 h 1 gl ) i & RER 7, 96 HW So™ H Har 11 s

g
3 1
(1) Eng (2) mgR (3) 2 mgR 4) Eng
Ans. (4)
Sol. work done = ur— u;
-GmM -GmM
= —_
(R+h) R
Now h =R
_—GmM N GmM GmM
2R R 2R
Now g = R’
2
So W = mgR _ mgR
2R 2
14. The total energy of an electron in an atom in an orbit is — 3.4 eV. Its kinetic and potential energies are,
respectively : [XI] [Modern Physics]
e T # 5l WA & SIS B HA Holl —3.4 eV T | 3D TS MR Reyfrw FA wen: 2
(1) 3.4eV,3.4eV (2) -3.4eV,-3.4eV (3) -3.4eV,-6.8eV (4)3.4eV,-6.8eV
Ans. (4)

Sol. Total energy = — 3.4 eV
K.E.=—(T.E.)=3.4¢eV
PE. =2(TEE)=2x(—3.4eV)=-6.8eV



15.

Ans.

Sol.

16.

Ans.

Sol.

17.

Ans.

Sol.

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

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

frfaRea § @ 59 va ufswn &, f5a Fem grR1 9 @ S &1 @iy gar 2 iR 9 & S e
B 87

(1) ITSHIPING (FHATIA D) (2) FHaTd

(3) TREmfe® (HgT™) (4) FHETER

®3)

In adiabatic process AQ =0

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<R and r >R

(2) increases as rincreases forr<Randr >R

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

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

o R & fdl @rget a1g & el &1 THaar AR f6an &1 8| = 9 3 r R Ml & dRol faga
&

(1) 59 rdeal 8 @ r<R3Rr>R & fog gedr 2|

(2)SE regal 8 A r<R3Rr>R & oIy g1 B |

B)VE rdgal € @ r<R® oIy TR 8 O@1 & 91 r>R & folg &€ A7 B |

(4)SE raeal 8 A1 r<R® oY T 81 Wl & 9AT r>R & oY 98 Sl & |

3)

For hollow conducting sphere

Forr<R,E=0

Kq

Forr>R= E = — SO E decreases
r

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.

SR B AW H TAd IR GAY |

(1) sy G & gbrr & g, rgade iR wRraddd w1 HYad 99T # |

(2) 99 5l S B g8 H USRI B fB0 I 918 ATARS R Bl 7, Al Plg (gD Swuqy I
2|

(3) fgie g=agy # 9uif &1 %9 Sohfad & o 2|

(4) DS VeTdh TRUGY T I FHal & o9 GF IqDh A BNl B |

(4)

To see the rainbow the sun should be his backside




18.

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

Sol.

21.

Ans.

Sol.

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 $A8 & Yol ¥U A I 4 W 5 ot <F H Tell & A 2 mm?2 ST T dT%d & B B
fom SuRerd 81 g =10 m/s2 od gU ol 98 A yaifed Siad &1 &% 81 oI

(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

)

V =,/2gh =/2x10x2 =2x3.14 = 6.25m/sec

d(vol)
dt

=AV =(2x10°)x6.25=12.6x10"°

Which of the following acts as a circuit protection device?

(2) fuse (2) conductor (3) inductor (4) switch
fraforiaa 4 | @I=ar U, dRue gRem I & w9 H I PRaAT 87
(1) v (2) =TT (3) XD (4) Ra=

(1)

Fuse is used as a circuit protector

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:

3 fdg amaw A 3R B i W 83 +Q 3R —Q Y &, T TN A HB g4 KR Red g R g7a a9
T ATl 9 F & | afd A &1 25% 3Ma¥ B & RMTIRG $R a1 91Y, a1 maeh @ 919 9o 81 S

4F 9F 16F
) 3 (2)F 3 16 4) o5
®3)
Q-Q-2.0,--Q+3
3 3
kl = hd
o KQT elio)
1772 2= r2
R_39
F, 16
Which colour of the light has the longest wavelength?
(1) violet (2) red (3) blue (4) green
frfoRaa & A yae & A aof o et Je ol el ®7
(1) I (2) o (3) =Trer 4) &

()

Wavelength is maximum for red



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

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

(1) y(t) = 3 cos (%tj , Whereyinm (2) y(t) = =3 cos2nt, where y in m

(3) y(t) =4 sin (%t) , Wwhere yinm (4) y(t) = 3 cos (%) , where yinm

ARG H g B o1, uRbAYT BT 3fadiard, RMMH Reafd sk ulkspaor &1 fazm sfa &1 T 2|
y

HoF &d HU1 P & o |fqw &1 y-vador 8

(1) y(t) = 3 cos [%t) ,TEym # ® (2) y(t) = =3 cos2nt, I8 ym H B
(3)y(t):4sin(%t),?1ﬁymﬁ% (4)y(t):3cos(%),aﬁymﬁ%
Ans. (1)
2n T
Sol. T=—=4 o=—
® 2

Y co-ordinate starts from maximum
Soy = A cos (ot)

T
=3cos| —t
Y (2 J

23. a-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
a-HT FH BT B
(1) Baa 2 W (2) B9 2 UIeH 3R 2 g
(3) 2 gelagid, 2 Wei iR 2 =g (4) DI 2 SAFSH 3R 4 YA
Ans. (2)

Sol. o particle is nucleus of He, so it contains 2 protons and 2 neutrons



24,

Ans.

Sol.

25.

Ans.

Sol.

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 391 3R 2 kg SIAM BT DS 319 do9 AUH & & URA: 3 rpm B R F O R @ 2| 2«
IRFHA B B UL T B B Y AMaeAS: g1 et B

(1) 2 x 106 Nm (2) 2 x 106 Nm (3) 2 x 103 Nm (4) 12 x 10 Nm
(2)

0o = 3 rpm = 3><Erad/sec -
60 10

02 =2 +2x<0

02 = [%J +2(0) (27 271)

o= —irad/sec2
800

4 2
_mR® _ (2)(100) 16

2 2 10*
t=la= 164 x| — 1 =-2x10"°N.m
10 800

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 WA 4§, 919 400 nm TR & UHIRT BT SUAN fHar &1, @ 1m0 R R I W a9
Ugal s @1 Sy AierE 0.2° ol W | I EE SUSRY B o9 A g9 e, @ ugd s @
PO NSE fha BMN? (powr = 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

E:A:L:u
A

vl
o=9 =92 _150



26.

Ans.

Sol.

27.

Ans.

Sol.

28.

Ans.

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, 8 = -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) Ais located in the southern hemisphere and B is located in the northern hemisphere.

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

9 B US8 B Bl g A IR ART BT § = +25°| gedl & ol o=y fd=g B WR AfY #1971 § = —25°| &4
T IR R A & b

(1) AR B a1 gferoft mremed # Rerg €1

(2) A3IR BEFT & I Mene # Rera 2 |

(3) A fErof Memed # Rerd & T B STR) Mand # Rerd 21

(4) AT Mremed #§ Rerg ® qen B el 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:

e BT W y-fawn § I 9 F = 20 + 10y $1 FR 8T &, I8l F YT § qATy Wex § & | 39 B Bl y
=0dy=1mdd a0 &xE # & T a1 &

(1) 20 J (2)30J (2)5J (4) 25 J

(4)

Work done by variable force = IF.dy

e h 10 LT 10
Work done = IF.dy = I(20+10y)dy: {20y+?y2} =20+ 5 " 25J
y=0 0 0

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:

T g M@ 5l ed @ L awE @ R ar ¥ efid f Srar 8, @1 aR @ a=E (L + ) |
STl B | foRaRa ar # Wafa ywry Refast st © ¢

(2) %MgL (2) Mg/ (3) MgL (4) %Mgﬁ

(4)



Sol.

29.

Ans.

Sol.

30.

Ans.

Sol.

Strain = ﬁ, stress = w
L A
1 .
Energy = > x stress x strain x volume
= l X w X ﬁ X AxL
2 A L
1
= — Mg/
5 g

A parallel plate capacitor of capacitance 20 uF 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 giRdT & fHl TAFR dfeedr AT &1 fell W diecar S g1 Al fan o <=1 ' R

fawa 3 v/s @1 &= ¥ uRafda 81 &1 8| WA dRi ¥ Yalsd aidd gR1, 3R ulceshe | ok arell

faxemus aRT B B

(1) I, I (2) T, 60 pA (3) 60 pA, 60 PA (4) 60 YA, I
)
Q=cv

d_Q:i:Cd_V
dt dt

=20 pF x v
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

frdfl udal IR A IS A m & fHN SRk g9 § faar § gAEE 1 @ 2| TH IR B e dl
AfF AT TG B 9

(1) TR SR | 60° D FHT W | (2) S=HE IeadH fag W B

(2) IR &fast 8| (4) s s fag W E

(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.



31.

Ans.

Sol.

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:

INE H TN IJFAR B: THAAH 9 I MRS IRR1g iR faga aed 901 E o ol i a1 &a
RGRUSER

39 991 gRT SUYE W &1 U 99 () T god S g QIR (i) 98 uRRefy s &1 A Wi 9@
qAT Uh B W ¥ <A €, BN

E
1)2:1 (1)4:9 (3)9:4 (4)1:2
)
A B
0) = i

| |
II Il
(Peq)s = (i/3)? x 3R + (i/3)? 3R = %iZR

i2 i

i12

N
(ii) 1!

Peqy = (i/2)2 X R + (i/2)2 + 2R = %iZR



32.

Ans.

Sol.

33.

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?
(1) 9a° (2) 180° (3) Qe (4) equal to angle of incidence
Ol RS WRIadd § 99 TP S ARGH D A D Y UG PIU Hifd PV & SRER BT B, Al
et Bror fhaer Brm?
(1) 90° (2) 180° (3) 0° (4) 3MYTH P & ERTER
1)

Med l

Med 2

Angle of reflection 90°

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

is F2. The ratio F1 : F2 will be

BIHA GO fH I FAM Tdel T od Uh g & 99 H GA1E 9 TPR W Y B 6 FAeE P
BHd I F15| 99 59 M1 & 419 & M H T (&1 suacdie wrd & suaaaid (u = 1.5) &
TRIR B) MR & WA B, O JI BIHd G F2 8 | U Fi @ Fo 81T

1)3:4 2)2:1 31:2 42:3
3)
f f
% 1
feq =f | ? = (15 - l)Z/R
1 1 1 2 1 2 1
—_— =t —=— | = — X — = —
f, f f f 2R R
f R 1 1 1 1 1
fi=—=— | S=s_—4==
2 2 ,, R R R R
f2=R

with glycerin : focal length of concave lens is formed

lz(m_l) _i_i :E_E :__1f_1:R_/2:£
2R) "R, R 2



34.

Ans.

Sol.

35.

Ans.

Sol.

36.

Ans.

Sol.

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

IR BIgSIoT URHATY] TAT -9 T G J bl Faa gy &3, B H o=ad Yd% &_d 6 | 37
ali &) IRl BT ST 1 ro B

D14 22:1 31:2 @4 :1
2
r:_V:L = ro —
qB qB q
W% _2_,.4
r dn 1

In an experiment, the percentage of error occurred 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
2Rpl/2

measurement X, where X = ——— , will be
C1/3D3

feddl s # wifcre IRMT A, B, C A D &1 A ¥ B drell S B FfaRiadr Hae: 1% , 2%, 3% AR

2Rp1/2
4%%|aaxaﬁw,w%x:i§,ﬁsﬁéwmﬁ3ﬁ§%ﬁ—

Cl/3D3
(1) 10 % ) [%j% (3) 16% (4) — 10%
)
AZBZL/Z
X= ————
Cl/3D3

/mx=2/n A+ %EnB - %Knc —3¢/nD

Differenting
dx dA 1dB 1dC 3dD
— =2— + —— + —— 4+ —
X irex A 2B 3C D

2 1
errorxmax=2><1+E+§><3+3><4=+16%

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 &9 &1 BIg Jedl 1m Bl & 6N @Rgel SR §9 B Wkl SaR & 99 H & | Aad
R 3R ed & 99 gy qolid 0.1 8| 99 979 Je@leR B R un 1e & uRa: guia &R @ B,

Ted B ReR 3@ & forg smawass fraq S1of 391, 8191 : (g = 10 m/s?)
(1) 10 = rad/s (2) V10 rad/s A3) ;—0 rad/s (4) 10 rad/s
T

(4)

To keep the block stationary



37.

Ans.

Sol.

38.

Ans.

p=0.1
uN =mg
N= MO _ 10x10 _ 450
u 0.1

Block is rotating about its axis
2
N = mv = V= Jﬁ = ‘/1000X1 =10red /sec
R m 10

A 800 turn coil of effective area 0.05 m2 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 :
TTdT &% 0.05 m2 B1 800 BRI BT I HUSell 5x10° T & bl JaIT &7 & JTwad 9! § | 99 9

g[Sl B T PI, 0.1s ¥ sHS (B FAACT & S dRI AR, 90° W FOid fHar S &, a1 59 Fosall
d aRRa faera ared a1 BFTI—

(1) 0.02 V (2)2V (3)0.2V (4) 2x10-3V

1)

—d¢ _ -A¢

€induced = ——— = ———

dt dt
o =N(B.A) ¢ =0
$i=800x5x10°5x5x 102
At=0.15

(0—800x5x107° x5x1072)
0.1

Einduced = —

€induced = 0.02 V

Two particles A and B are moving in uniform circular motion in concentric circles of radii ra and rs with
speed va and ve respectively. Their time period of rotation is the same. The ratio of angular speed of A
to that of B will be :

ra 3R rp TRl & AH=0 gl W QT B A R B HA va 3R v I A THEAE A IRT IR W T |

g% YU BT APl T & | AR B & ST ATl BT AT 81 —

M1:1 (2)ra:rs (3)va:vs (4)rs:ra
1)



Sol.

39.

Ans.

Sol.

40.

Ans.

Sol.

2n

Time period (T) =

® = angular speed

T1=T2 (given)

2n _ 2xm
1 ®7
W= 2

o m=1:1

A soap bubble, having radius of 1 mm, is blown from a detergent solution having a surface tension of
2.5x10-2N/m. The pressure inside the bubble equals at a point Zo below the free surface of water in a
container. Taking g = 10 m/s?, density of water = 10% kg/m? , the value of Zo is :

g T919 2.5%102N/m & 51 fSexore—faeaa 3§ 1mm 351 &1 $15 AgT &1 gagal G T B |
9 g9 @ WIoR B @ Rl 9 H W Td B gad g P A9 [BAl g Zo W T@ B R B

g =10 m/s2Tel ST &1 F@ = 102 kg/m3 & §Y, Zo &I AN ©o—

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

- 4T
Pressure inside soap bubble = Po + Y

pressure at a point zo below surface of water = Po + pgZo

Po = atmospheric pressure

Po+% = Po + pgZo

AT
R P9
ZO = ﬂ
pgR
70 = 4%x25x1072

10° x10x1x1072

Zo=1cm

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

forddl five &1 ol & U WR YR 200N & | G2l & &% @ 3R A G R 91 ¥R e g ?
(1) 100 N (2) 150N (3) 200 N (4) 250 N
1)

gatadepthd= g(l—gj

d=2
2



41.

Ans.

Sol.

42.

Ans.

Sol.

«Q
1
N @

W’:ﬂ
2

w’ = 100N

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

fo Solag= @1 10,000V & favarar gRT @R f5an 1 B | 39! © gFel aieed & (SFTH) ¢

(me = 9x1073 kg)

(1) 12.2 nm (2)12.2x 103 m (3)12.2x 102 m (4)12.2x 10 m

®3)

12.27

W

de Broglie wave length of electron (ie) = A°

v = accelerating voltage
12.27

10000

he =122 x 102 m

he = x1079m

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

3 AR A=< Rge e e IRgD R g +4 C/m T&-4 C/m €, & @Hel H 2R §I W
W Y § | 39 a1 X A & 4, Wy H fdga &7 fhaw g ?

A 2\ A

1 N/C 2) zero 3 N/C 4 N/C
@) 2nggR @) (3) e R (4) TR
(4)
E due to infinite line charge = ZRﬁ
A -y
R R

A = charge density

E=E+E,= 20,20 2

— N/C
R R TcgoR




43. 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= 4 9 9 @ a9 H gfg e | @1 B ?
(1) RIS g H HHI (2) 39% W ¥ gfg
(3) ST TSt ot H gig (4) 59 <@ H B
Ans. (3)

Sol. KE « Temp
i.e. increasing temperature, increases KE of gas filled in container

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

P
R le Q
(1) change according to the smallest force ai (2) increase
(3) decrease (4) remain constant
I Byst PQR # 2T iR 97 V & T foel o071 R 9 9o SR BR @ B | 39 B BT 9T
P
R le Q
(1) TgT¥ 9 QR & AR uRafdd 8 (2) g3
(3) T (4) fraa =
Ans. (4)
Sol. Net force on the particle is zero
~a=0
Vv =remains constant
45, A disc of radius 2 m and mass 100 kg rolls on a horizontal floor. Its centre of mass has speed of 20

cm/s. How much work is needed to stop it ?

T 100 iR 3r5a1 2m @ g Fa) fH A w3 W) gead! 21 sHd Wefd aw @) a1 20 cm/s
21 39 AF & oy feaq 10 & snavgdar g ?
(113 (2)33J (3) 30 kJ 4)23J
Ans. (2)
Sol.  work done = AKE
(KE)i = iIwz + imvzz 3 mv?2
2 2 4

= %X 100 x (20 x 102)?= % x 100 x 400 x 104=3J



PART - B (CHEMISTRY)

46. For the cell reaction :
2Fe®*(aq) + 2I-(aq) —— 2Fe?*(aq) + l2(aq)
E@

cell

=0.24 V at 298 K. The rstandard Gibbs energy (A,G®) of the cell reaction is :

[Given that Faraday constant F = 96400 C mol-1]
I Arfafhan & fog —

2Fe3*(aq) + 2I-(aq) —— 2Fe?*(aq) + l2(aq)
208 KW E°, =0.24 V8| 9d ffshar &1 ams fsst ot (A,G°) Bt —
[fear T B, ®Rrs 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-!
Ans. (2)
Sol.  The standard Gibb's energy (A, G° = -nFE,
Value of n =2
AGP® = -2 x 96500 x 0.24 = —-46320J
=-46.32 kJ

47. The compound that is most difficult to protonate is :

I8 A el vieifNg &)1 9aifde &feq 8, 8 —

o] o) o] o
1) Ph/ \H @) H/ \H 3) H3C/ \H ) H3C/ \CHa

Ans. (1)

Sol. Ph—:O:—H —— lone pair of oxygen in conjugation so less basic and difficult to protonated
(Phenol)
48. 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 p-orbitals of oxygen with d-orbitals of manganese.
(3) There is no n—bonding.

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

HiMe JoIl RT3 YT § aguhdad B, 98 § —

(1) n=3Ta= § TS & d-HeTd B AT IffRio & d-BeTd BT I grar g |

(2) n—3Ne= H HIHAT & p-Fed & AY AR & d-FeTd Bl AT aram 2 |

(3) n—afTEe TEl & |

(4) n—=rae § WIS B p-PeTd B WY ARG B p-DHeTd Bl AT BNl B |
Ans. (2)




Mn\ ?_,’_ MI}\
so. o Il "o @I 9
(8] O’,
Tetrahedral Tetrahedral
manganate permanganate
(green) ion (purple) ion

NCERT Page No. 233
......... The mangate and permanganate ions are tetrahedral ; the n—bonding takes place by

overlap of p orbitals of oxygen with d orbitals of manganese.

49, The correct order of the basic strength of methyl substituted amines in aqueous solution is :
STl faerae 3 AfYre ufoRenfia wiiEl & &RIY ygetar &1 98! 9 81 —
(1) CH3sNH2 > (CH2)2NH > (CH3)3N (2) (CHs)2NH > CH3sNH2 > (CHs)3N
(3) (CHs)3sN > CH3sNHz > (CHs)2NH (4) (CHa)sN > (CHs)2 NH > CHsNH:2
Ans. (2)
Sol. Kb of methyl substituted amines in auous solution depand upon combined effect of +I of methyl and

solubility in H20 by H-bonding and order is
Kb = (CH3s)2NH > CHs—NH2 > (CH3)sN

50. An alkene "A" on reaction with Oz 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 Tede "A", O3 T Zn—H.0 & 11 Affha ok IR F9leR rgurd # U= defl QeHe <l 2|

TedhIF A", HCl & fAa 1R "B" 40 S8 & wU H <l © | Si "B" Pl WREl § —

|CH3 ICH3
HsC — CH — CH
@ I ) CI—CHz—CHz—(l?,H
Cl CHs CHs
C|IH3
(3) CH:CI (4)  HsC—CHz—C —CHs
HaC — CHz — CH — CH3 cl
Ans. (4)
O3
— = » CH3-C-CHs + CHs-C-H
Zn, H0 Il I
Sol. (@)
E.AR.| HCI

A= CH3—(|:=CH—CH3
CHs



51.

Ans.

Sol.

52.

Ans.

Sol.

53.

(I'II
B= CH3—(|3—CH2—CH3
CHs

Formation of B from A is Markonikoff rule addition by E.A.R. mechanism

For the second period elements the correct increasing order of first ionization enthalpy is :

feda smade & dodl @ o) yod s T &1 98 9ad1 $HH BIT—

(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

Li|[Be >B| C| N>O |F Ne

L P 7T
Correct order of IP
Ne>F>N>0>C>Be>B>Lli

So, Answer is (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 T 15 IR WR T 9 &1 AR I, g8l el H 3feel 19 & 3+ ¥ 20 ufoera &9 8| 319

TNl 3@ HASIAT ToNd (2) B w § W8l fadwey & —

(1) Z < 1 T2yt 9o T 7 | (2) Z > 1 71 IMHYH 91 YA 2 |
(3) Z> 1 T ufoadt 9a1 99 B | (4) Z < 1 TAT IMHYH g1 T B |
(4)

Vi=V,

Vi=V-0.2V =0.8V

) ) ) V,
if value of Z < 1 then attractive forces are dominant. | Z = V =0.8

0
cell

For a cell involving one electron E_, = 0.59 V at 298 K, the equilibrium constant for the cell reaction is :

[Give that @ =0.059 V at T = 298 K]

Th A B AU OrgH U solael @fwferd 8, 2908 K W EC, = 0.59 V 8| A« afifbar & faw ar=y

cell
Reri® 8

[feam /a1 8 T =298 K WR, @:o.osgw

(1) 1.0 x 10%° (2)1.0x 102 (3)1.0x 10° (4) 1.0 x 1010



Ans.

Sol.

54.

Ans.

Sol.

55.

Ans.

Sol.

4)
Nernst equation :
—-0.059
E(c;)ell = E?ell n IOgQC

at equilibrium Ecell =0, Qc =Kc

Eca = _0.059|09Kc Value of E2, =0.59 V
0.59 = 0.059 logK, Valueofn=1

Kc = antilog 10

Kc =1 x10%

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) 100 mL of 0.1 M CH3COOH + 100 mL of 0.1 M NaOH
(4) 100 mL of 0.1 M HCI + 200 mL of 0.1 M NH4OH
T &R gHY §IT?

(1) 0.1 M HCI &7 100 mL + 0.1 M NaOH @&T 100 mL

(2) 0.1 M NaOH T 50 mL + 0.1 M CH3COOH @1 25 mL
(3) 0.1 M CH3COOH @7 100 mL + 0.1 M NaOH @1 100 mL
(4) 0.1 M HCI @7 100 mL + 0.1 M NH4OH @1 200 mL

(4)

Acid-Base Titration :

HCI + NHsOH —— NH4Cl
10 m mole 20 m mole 10 m mole
20-10

HCl is limiting reagent
Solution contain NH4OH & NH4ClI
(WB) (SAWB)
The basic buffer will form.

Which is the correct thermal stability order for H2E (E=0, S, Se, Te and Po) ?

H:E (E=0, S, Se, Te 1 Po) & forv amfiy zenfi &1 |81 %49 87

(1) H2Se < H2Te < H2Po < H20 < H2S (2) H2S < H20 < H2Se < H2Te < HzPo

(3) H20 < H2S < H2Se < H2Te < Hz2Po (4) H2Po < H2Te < H2Se < H2S < H20

(4)

In oxygen family down the group thermal stability decreses

order of thermal stability

H20 > H2S > H2Se > H2T > H2Po]

This is because M—H bond dissociation energy decreases down the group with the increase in the size
of central atom.



56.

Ans.

Sol.

57.

Ans.

Sol.

58.

Ans.

Sol.

59.

Ans.

Sol.

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
& Iyl faead & fod, 98 fdden 8 —

(1) Amix G=0ReR T AAMP R (2) Amix S = 0 ReR T T P WR

(3) Amix V = O ReR T @2 P W (4) AmxH=0ReR T @ P W*

(4)

For ideal solution

Amix G <0 at constant T and P
Amix S > 0 at constant T and P

Amix V =0 at constant T and P

Amix H =0 at constant T and P

The biodegradable polymer is :

(1) Buna-S (2) nylon-6, 6 (3) nylon 2-nylon 6 (4) nylon-6
Safravfa agas & —
(1) &1-S (2) -6, 6 (3) TG 2-9T e 6 (4) Ad-6

®3)
Nylon-2-Nylon-6 Biodegradable polymer (XII) Page No. 444(NCERT) Chapter Polymer

Enzymes that utilize ATP in phosphate transfer require an alkaline erath metal (M) as the cofactor M is :

g8 TIgH Sl TAWL (ATP) &1 SUdN BR%E © WIFNRY H Al 8 SS9 JEhRG & ©U § Th aRg
ST BT AMILIHAT Bl B, (M) & —

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

3)

It is fact

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 PIfe fffshan & forg Ife av fFadie k 81 a1 SIWfhan & 99% &1 X1 &_ & oy Jaeasd §9d (1)
9@ gRT faan SR —

(1) t=2.303 /k (2)t=0.693/k (3) t=16.909 /k (4)t=4.606/k

(4)

The 18t order reaction

2.303 a
t=——Ilog
k a—x
2.303 100
= lo

k g100—99



2.303 log10”

222 < 2x10g10

2.303x2 _ 4.606
Kk Kk

60. Which of the following diatomic molecular species has only n bonds according to Molecular orbital
Theory
3] Peth Rigrd @ AJgAR =1 4 A fw fgwaAidas anfdqes wifist § 4 sew n 8?
(1) Be2 (2) 02 (3) N2 4) C2

Ans. (4)

Sol.  Ace* MOT : -

Cz=> 1 1

v
NN

O2pz

111

T2px Tl2py

C2 contains 2x bond as it have 4r electron in molecular orbiritals

61. pH of a saturated solution of Ca(OH)2 is 9. The solubility product (Ksp) of Ca(OH)z is
Ca(OH) @ U& Hq< faeas &1 pH 9 & | Ca(OH): &1 fderadr ToMwa (Ksp) B
(1) 05. x 10-10 (2) 0.5 x 10-15 (3) 0.25 x 10-10 (4) 0.125 x10-15
Ans. (2)
Sol. pH of saturated solution of Ca(OH)2=9
pOH of saturated solution of Ca(OH)2=5

OH- =105

Ca(OH) —— Ca?* + 20H-
s 2S
Y5 x 1075 105

solubility (s) =% x 2 10-°
Ksp = [Ba2+] [OH_]2
[¥2 x 10-%] [10-5]?2 = 0.5 x 1015



62.

Ans.

Sol.

63.

Ans.

Sol.

64.

Ans.

Sol.

65.

Ans.

Sol.

The mixture that forms maximum boiling azeotrope is :

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

(3) Ethanol + Water (4) Acetone + Carbon disulphide
a8 fAsoT S Seaaw Jaoie dren Reraanedt 99T 8 8Rm

(1) ¥=H + 3ifae (2) 5 + TTsfed et
(3) QAT + e (4) THICH + BTET STSATHISS
2)

The maximum boiling azeotrope is shows by negative deviation solution so it is H20 and HNOs mixture

4d, 5p, 5f and 6p orbitals are arranged in the order of decreasing energy. The correct option is :
4d, 5p, 5f T20T 6p FeTd Tl Holl & HH § FaRerd ey T 2| w8 fabey ®

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

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

)

Energy a value of (n+l)

Orbitals (n+l) value
5f 5+3=8
6p 6+1=7
4d 4+2=6
5p 5+1=6

Which of the following is an amphoteric hydroxide
o= § 9 e syt EEsiess ® —
(1) Be(OH):2 (2) Sr(OH)2 (3) Ca(OH)2 (4) Mg(OH)2

1)
Be(OH): is a Amphoteric Hydroxide [diagonal relationship with Al(OH)s3]

Which of the following is incorrect statement ?

(1) SnF4 is ionic in nature (2) PbF4is covalent in nature

(3) SiCls is easily hydrolysed (4) GeX4 (X =F, Cl, Br, I) is more stable than GeXz .
/1 # ¥ DI B A ® ?

(1) SnFs @ Ui mafs 7|

(2) PbF: @1 Uafi Hedareid 2 |

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

(4) GeXs (X = F, Cl, Br, 1) GeXo @1 JoI-ll # uTaT w2y ¥ |
)

PbF4 and SnF4 are exceptions they are ionic in nature




66.

Ans.

Sol.

67.

Ans.

Sol.

68.

Ans.

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]

FAATE Ja=el § 300 K TR & 19 2 IR & TS ReR 9189 T & fI%g 0.1 L 9 0.25 L &6 TR Ha
21T g1 e T e @ [ T 1 efer 9R = 100 J]

(1)30J (2) —30J (3) 5kJ (4)253

)

A gas expands against a constant external pressure is irreversible process.

The work done in irreversible process = —PexAV

—Pext (V2=V1)

=-2(0.25-0.1)

—2 % 0.15 bar — L/L-bar

—.30 x 100J

-30J

and work done by the gas is +30 J

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

(1) 13 o bonds and no = bond (2) 10 o bonds and 3 = bond
(3) 8 o bonds and 5 = bond (4) 11 o bonds and 2 « bond
Ue-2-39-4-3M89 § R (6) TT UTE (n)3Ma= P H&=AT B

(1) 13 o 3ME=T qAT By W 1 TG FET (2) 10 o 3ME= TAT 3 1t EY
(3) 8 o JATEY TAT 5 1 AT (4) 11 o JATEY TAT 2 1 AT

2

NCERT Page No. 327
Pent-2-ene-4-yne
CH3—CH=CH-C=CH
ccc=4

cc-H=6

mcc=1

Tnc=Cc = 2

Match the Xenon compounds Column-I with its structure in Column-1l and assign the correct code :

P H I W ARDT BT BieE-Il 7 < T8 ITH! GE1 § GAford BIfTY iR |81 dre FuiRa Sifsg

Column — | Column-I| XIl_PI_Page 210, [M]
(a) XeF4 0) pyramidal

(b) XeFs (i) square planar

(c) XeOF4 (iii) distorted octahedral

(d) XeO3 (iv) square pyramidal

It Al

(a) XeFa (i) IENIES]]

(b) XeFs (ii) A FHAA

(c) XeOF4 (iif) faga srewasg

(d) XeOs (iv) EUBCNIGE]

@ (b (© (d)
@ Gy vy () (ii)
@ 0 (ii) (i) ()
@ (i) (i) (v ()
4 (i) (i) () (iv)
3)



Sol.

69.

AnNs.

Sol.

70.

XeF4 Xe bp=4,Ip=2Total =6 Square planar
[ X )
F7*" F
XeF P AF bp = 6, Ip = 1 Total = 7 Distorted octahedral
e =6, Ip = 1 Total = 7 Distorted octahedra
° F—/XG—F P P
F F
F F
XeOF4 \|>|( / bp=5,Ip=1Total=6 Square pyramidal
[ X )
F7 F

XeO3 O=Xe=0

In which can change in entropy is negative

(1) 2H(g) — H2(9) (2) Evaporation of water

bp=3,lp=1Total =4 Pyramidal

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

fra Rafy & vt ¥ gRads =omes B
(1) 2H(g) — H2(9) (2) STl BT ATHIHROT

(3) ReR @MU W e TN &1 TR (4) 3 & 9 # Iedura

(1)

Entropy = measurement of disorderness if Ang < 0then AS < 0

The most suitable reagent for the following conversion, is

HsC CH
_C=C— N
H3C C—C CH3 H/ \H
cis-2-butene
(1) Hg?*/H*,H20 (2) Na/liquid NHs (3) H2,Pd/C, quinoline

1 SR & forg w99 SITeT SugE INERS ©

HsC CHs
H3C—C=C-CHz ——> H>=<H

fRrg-2-=dH
(1) Hg2*/H*,H20 (2) Na/ga 3rTf==an (3) Hz,Pd/C, T

(4) Zn/HCl

(4) Zn/HCl



AnNs.

Sol.

71.

Ans.

Sol.

72.

Ans.

®3)

(1) Hg?*/H*,H20 — Addition of H20 at alkene

(2) Na/liquid NHs —Birch reduction (Alkyne — trans alkene)
(3) Hz,Pd/C, quinolone — reduce alkyne — Cis alkene

(4) Zn/HCl — Reduce alkyne — alkyl halide

The major product of the following reaction is

=1 s &1 g STe @ -

COOH
Strong heating
[I + NHS 7
COOH
o]
NH2 COOH COOH
NH2 CONH: NH2
0]

3)
COOH E NH @
A i | N
+ NHs strong Heating /NH
COOH COOH \ﬁ
@]
Ph thalanide
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 ?
foret @ g AR
(a) fagg ABgoH (i) FARA
(b) TR UhH (i) TeRIRa® 3Tt
(c) wevel uhH (iii) srfera
(d) Srvar fafy (iv) |Ifea™ Yot tar IRTH VoTgs

1 § 9 B9 91 fAdpey w9 8 ?

@ (® (© (d)
@ Gy (i) (i) (i)
@ 0 (ii) (i) ()
@ () (iv) () (iii)
4 Gy (v) (i) (i)
(1)



Sol.

73.

Ans.

Sol.

74.

AnNs.

Sol.

75.

Ans.

Sol.

2NaNs; —2— 2Na + 3N2

Ba(Ns)2 ——> 2NHs(g)
Pure N2 obtained (NCERT XIl Page 174)

N2(g) + 3H2(g) = 2NHs(g)

[Haber process] [NCERT Xll] Page 176
Contact Process :

2S0:(g) + 02(g) —2% 5 2S04(g)

SO3 + H2SO4 —— H2S207(Oleum)

H2S207 + H20 —— 2H2S04 (96 — 98% pure)
[NCERT Xll page 195]

Deacon process

4HCI + 02 —2%2_55C1, + 2H0

[NCERT Class Xll page 202]

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
BISRIOH WA & Wagd #, i § 9 &9 @ FHa01 9oft 527 &9 F gt 8 2
(1) Sde sof (2) argH= soft (3) IR HoR (4) urer soft

®3)

Ist four line of Balmer series of spectrum of hydrogen atom falls in visible region.

Among the following, the narrow spectrum antibiotic is :

(1) Chloramphenicol (2) Penicillin G (3) Ampicillin (4) Amoxycillin
1 8, W (Forl) Jaga Yeafes ® -
(1) FARFBI BT (2) afafafes G (3) Tifiafera (4) Tt

2)
Fact Based from NCERT Page No 455 Chapter Chemistry in every day life

(Penicillin G has a narrow spectrum while Chloramphenicol, Ampicillin, Amoxycillin are broad spectrum)

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

fra faeras @ fsror | 701 ala dragS! [Agl]l- |ta &1 ffor grm 2

(1) 50 ml of 0.1 M AgNO3z + 50 mL of 0.1 M KI  (2) 50 mL of 1 M AgNOs + 50 mL of 1.5 M KI

(3) 50 mL of 1 M AgNO3 + 50 mL of 2 M KI (4) 50 mL of 2 M AgNOs + 50 mL of 1.5 M KI

)

In compare to 1.5 M Kl, 2M Kl is conc. solution and In 2M KI solution, extra K* ion can lead coagulation
so better option is 1.5 M KiI



76.

Ans.

Sol.

77.

Among the following the reaction that produce through an electrophilic substitution is :
=1 5 9 gz sifafhar S golagiel gfoRenm & wwifed 8l &, ® —

(1) heat
CH20H + HC| ———> CH2CI| +H20
CuzCl
A3) AICl3
+Clp —m> Cl + HCI

Cl Cl

UV light
(4) @ +Cl2 AN Cl Cl

3)

Cl Cl
heat
(1) CH20H + HC| —— > CH2Cla [NSR]

2) Q NiCl —ck @—CHNZ INSR]
) Q +op —k cl+Hcl  [ESRI

Cl Cl
UV light
@ RABLCLINGS Cl  [FAR]
Cl Cl
The structure of intermediate A in the following reaction is :
A @ GI= B
CH
/ 3
\ OH
0
H , + H3C/U\CH3
H,O
CHs
|
CH,—O-0O-H CH
/ 2
O/ \CH3
@ 2)
CHjs
3C-c-o —0-H o_o_cH

CH,
@



CHs CHs CHs CHs

C-0-0-H OH

\ / N\ /
CH
(@]
Sol. 02 A ”
— — + CH3—C —CHs
(A)

Cumene React with oxygen produce
cumene peroxide product (A)

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

theory

fhece & I @ MR TR Ka[Fe(CN)s] H B=d URHATY] B el geldgiidh [9=a1d a1 8 ?
@)e't; (2) to, e; (3) t, € @) e’t
Ans. (3)

Sol.  KaFe(CN)g]
A(+1) +x+6(-1) =0

W

tog €g 4s

Fe?* = [Ar]3df4s°

CN-is a strong ligand due to this pairing of e occur

W1
t2g \_e_gJ t296 €,

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

/1 4 9 a8 o W9 sew T 8§ B —

(1) sulphur dioxide (Fe®R STSATRITZ) (2) Nitrous oxide (TE¢H 3ATFAZS)
(3) methane (f&12) (4) ozone (3MSTH)

Ans. (1)
Sol. Green house gas is not SOz
NCERT P.No. 401 (Chapter [Environmental chemistry])

......... Beside carbondioxide, other green house gases are CH,4, water vapour, N.O, CFCs and



80. Identify the incorrect statement related to PClIs 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—Cl bonds
791 % 9 PCls @ ST TTed S99 &1 U8y
(1) PCls 319} arfafiharefiat 2 |
(2) 9 weadt P—Cl 3Te Tah EX ¥ 1200 &1 HIvT I1d 2 |
(3) Q1 31l P—Cl 3T T SR | 180° HT HIVT g1 2 |

(4) S1efa P—Cl a7 Hegaeii P—Cl 3fraweil &1 il 4 = B ¢ |

Ans. (1)
Sol. It is reactive gas as easily provide Clz gas
Cl
Cl..
\J[ ..........
p—Cl
Cl /{ .......
Cl
Axial
(P—CIl) Bond (P —CI) Equatorial bond length
Lenath
NCERT XII, Page 183, p-block
81. Which one is malachite from the following
/1 % 9 o9 e Fordrse § 7
(1) CuCO3.Cu(OH)2 (2) CuFeSs:2 (3) Cu(OH)2 (4) Fez0s4
Ans. (1)

Sol. Malachite ore = CuCOsz . Cu(OH)2
NCERT XII, Page 152, Metallurgy.

82. Which of the following species is not stable ?

/1 | ¥ IR0 WS el 6 g ?

(1) [SiCle]* (2) [SiFe]* (3) [GeCle)?- (4) [SN(OH)6]*
Ans. (1)

Sol. [SiCls]2 is not stable due to steric hinderence develop by large size Cl atom on small size Si atom



83. 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 :

e e g9 C e omad A 9 (AT 81 o veaiv gegfera (hep) STed 91 & dT €IS
rehaa RfFTal & 75% a® wRd 2 | A &1 97 8

(1) CsAs3 (2) C2A3 (3) C3A2 (4) C3A4
Ans. (4)
Sol. Number of atom per unit cell in hcp =6

Number of octahedral void in hcp = 6
Number of anions per unit cell = 6

cation occupy 75% of octahedral void = 6 x E = g
100 2
C:A
9/2:6
9:12
3:4
Fomula of compound = C3As4
84. The correct structure of tribromootaoxide.
CISAHIRTACRITRIES $I el | §
O=O\I\3r—(I§r_—I/§?—O— OS\\Br—Er—Ig?:O
G Cl) % @ o I ¥4
OS\Br—Er—Ig?—O— —O—O\I\Br—gr—B/(r)_:O
@ g I o @ g L o
Ans. (2)
Sol.  Likewise in Br,O,, each of the two terminal bromine atoms are present in +6 oxidation state and the

middle bromine is present in +4 oxidation state. Once again the average, that is different from reality, is

+ 16/3.
o) O 0
\\+6 +4|| +6//
0] =/Br— Br*— Br\z 0]
N\
O/ (l_L O
Structure of Br,0O, (Tribromooctaoxide)
85. 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
STel B IR HORAT B & forg ugard Ay @ -
(1) TfR¥ere R fafd (2) A fafy

(3) Fetre fafdr (4) sma—Rfrr Ay



Ans. (3)

Sol. Clark's method
Ca(HCOs3)2 + Ca(OH)2 —— 2CaCOs | + 2H20
Mg(HCO3)2 + 2Ca(OH), — 2CaCOs | + Mg(OH)2 + 2H20
Clark's method is used to remove temporary Hardness of water.
NCERT XI, Page 284, Hydrogen.

86. The non-essential amino acid among the following is :
(1) Lysine (2) valine (3) Leucine (4) Alanine
=1 9 eFTaTad THIAT 37 ©
(1) <rgH (2) deit (3) Tg (4) Tenf
Ans. (4)
Sol. Non essential amino acid

Fact based on NCERT Page No. 421 Chapter Biomolecule

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 3MMaeId BIggIo AV & Al B G AN

Nz + 3H2 —— 2NH3
2 mole of NHz is formed by 3 mole of H2
20 mole of NHs is formed by 30 mole of Hz

88. Which of the following reactions are disproportionation reaction ?
(a) 2Cu* — Cu?* + Cu°
(b) 3MNO%™ 4H* — 2MnO; + MnO2z + 2H20
(c) 2KMnOs —2— K2MnOas + MnO2 + Oz
(d) 2MnO; + 3Mn2* + 2H20 — 5MnO; + 4H*
Select the correct option from the following :
(1) (a) and (d) only (2) (a) and (b) only (3) (a), (b) and (c) (4) (a), (c) and (d)
o arflifehaneti § 4 @9 A1 SR JAWHARS § ?
(a) 2Cu* — Cu?* + Cu°
(b) 3MNO?" 4H* — 2MnO; + MnO2 + 2H20
(c) 2KMnOs —2— K2MnOas + MnO2 + Oz
(d) 2MnO; + 3Mn2* + 2H20 — 5MnO; + 4H*
foret 3 & & Rwed g -

(1) $acf () T (d)  (2) DI (a) 7T (b) (3) (a), (b) T2 (c) (4) (a), (c) T (d)
Ans. (2)
Sol. Disproportionation reaction : The reaction in which same element/ compound get oxidized and reduced

simultaneously.

(a) 2Cu* — Cu?* + Cu°



(b) 3MNO%™ 4H* — 2MnO; + MnO2z + 2H20

(d) option belongs to comproportionation reaction

89. For the chemical reaction
N2(g) + 3H2(g) —— 2NH3(g)

the correct option is :

I Irfafha,
N2(g) + 3H2(g) —— 2NH3(g)
P forr 98 fapey 2

], dNH] M) 1d[NH)

1) 3 2
@) dt dt @ 3 dt 2 dt
d(N d{NH d(N d{NH
(3)_ [ 2]:2 [ 3] (4)_ [ 2]:} [ 3]
dt dt dad 2 dt
Ans. (4)
Sol. For the chemical reaction
d(N 1d[H 1 d(NH
Rate of reaction = — (N) =—= [H.] == (NH,)
dt 3 dt 2 dt
0. Conjugate base for Bronsted acids H20 and HF are :
(1) H3O* and HzF*, respectively (2) OH- and HzF*, respectively
(3) H3O* and F-, respectively (4) OH- and F-, respectively
RS YRS H20 91 HF & oy 9g1 &Ra &
(1) Y H3O* AT HaF* (2) AT OH- ToAT HaF*
(3) HH: HaO* 21 F- (4) sy OH- a1 F
Ans. (4)
Sol. Bronsted acid Conjugate base
H20 OH-

HF -



PART - C (BIOLOGY)

91. Grass leaves curl inwards during very dry weather. Select the most appropriate reason from the
following:
(1) Tyloses in vessels (2) Closure of stomata
(3) Flaccidity of bulliform cells (4) Shrinkage of air spaces in spongy mesophyll
FAAS b AFH H T P URE AR B AR G i 2 | FEfoiad A A sHe d9d Sugd BRI
BT T DISTG—
(1) arfeprsll # e (2) I &1 9 BT
(3) Il PRI BT R g (4) TSI UvHRATTS H AR AT BT Rygs
Ans. (3)
92. What triggers activation of protoxin to active toxin of Bacillus thuringiensis in boll worm
(1) Acidic pH of stomach (2) Body temperature
(3) Moist surface of midgut (4) Alkaline pH of gut
MeAd e HH A IRerd gRISTIRT @ Bt oy &1 Afshd a3+ & oy Uiered™ @ dfshaan ey uRka
Bl 87
(1) MR B =TT pH (2) IRR HT ATIATH
(3) w1 HI AH! dTell HaB (4) 3 FT &R pH
Ans. (4)
93. Select the correctly written scientific name Mango which was first described by Carolus Linnaeus :
(1) Mangifera Indica (2) Mangifera indica Car. Linn.
(3) Mangifera indica Linn. (4) Mangifera indica
MM B HAAA SN gRT Favg arad a1 |8 faRaa dsnf e A &1 a9 sifdrg—
(1) Mangifera Indica (2) Mangifera indica Car. Linn.
(3) Mangifera indica Linn (4) Mangifera indica
Ans. (3)

94. Cells in Go phase :

(1) terminate the cell cycle (2) exit the cell cycle

(3) enter the cell cycle (4) suspend the cell cycle

Go UTaReAT H BIRBIY —

(1) BIRBT =T BT THG BR ol & (2) HIR®I TH I IR Fda Sl 7|
(3) PIRMBT AP F TIT BN B | (4) BB Fh BT T FX A 7|

Ans. (2)



95.

Ans.

96.

Ans.

97.

Ans.

Sol.

98.

Ans.

Phloem in gymnosperms lacks :

(1) Both sieve tubes and companion cells (2) Albuminous cells and sieve cells

(3) Sieve tubes only (4) Companion cells only

IAGASIORAT & FATTH H fhABT oW1d Bl B7

(1) AT AfTdT AR AEeR PIRTGIRAT Fl BT (2) TegA-1a DIRTHIS 3R ATA DIRIBIAT BT
(3) Bad AT AfTBISN BT (4) DI AEAR BIRTHRIT B

1)

Which of the following contraceptive methods Involve a role of horrnone ?

(2) Pills, Emergency contraceptives, Barrier methods

(2) Lactational amenorrhea, Pills, Emergency contraceptives

(3) Barrier method, Lactational amenorrhoea, Pills

(4) CuT, Pills, Emergency contraceptives

=1 9 % TifRIgS a8l 5 8ME YAdT 1|1 dRal 57

(1) ferdt, Tl THRRIgS, Ay At (2) TaUTE 3rATcrd, Mo, murddTens RIS
(3) Ay fafdf, U 8rcta, Mferdt (4) CuT, Mferdl, smuTddTe THARIT®

(2)

Which of the following statements is incorrect

(1) Yeasts have filamentous bodies with long thread-like hyphae.

(2) Morels and truffles are edible delicacies

(3) Clabiceps is a source of many alkaloids and LSD.

(4) Conidia are produced exogenously and ascospores endogenously.

f=IfeRad & | B A1 HoF Tod 87

(1) IR & T IR Had ddarell agAad B BN 2 |

(2) AR 3R Th WM AT BN & |

(3) T AT 95T W Yodhalizs AR TA.THSlo BT AT 2 |

(4) AT afewid U F SO B & iR VR Sfauiiiia w9 § I 2Bid 2 |
1)

Auxin is required for flowering in Pineapple while ethylene is required for production of synchronised
fruit set in pineapple.

It takes very long time for pineapple plants to produce flowers. Which combination of hormones can be
applied to artificially induce flowering in pineapple plants throughout the year to increase yield?

(1) Cytokinin and Abscisic acid (2) Auxin and Ethylene

(3) Gibberellin and Cytokinin (4) Gibberellin and Abscisic acid

I & WY BT Y IAH S H AN FHI T B | T S SUIGH Bl 9T & oIy 3dH ¥ W

HEM Y H g URT PR & Y $IF A1 gMA STal anfey?

(1) ATSCIBIS R TS 31 (2) sifesia iR TR

(3) T&ReN T 3R AEIBEIA (4) fSTeRen= 3R Teiifie ara
2




99. Conversion of glucose to glucose-6-phosphate, the first irreversible reaction of glycolysis, is catalyzed

by :
(1y) Phosphofructokinase (2) Aldolase
(3) Hexokinase (4) Enolase
DTS BT TDISI-6-BIRBT H URTTH, Sl TATSDIANTH Bl Usell AJEhAUI fAfhaT &, fad grRI
IAURT Bl 57
(1) BIEBIBICIHIZI (2) TeeTerd
(3) TAIHIE IS (4) gHTerSt
Ans. (3)

100. Consider following features:
(a) Organ system level of organisation
(b) Bilateral symmetry
(c) True coelomates with segmentabon of body
Select the correct option of animal groups which possess all the above characteristics.
(1) Annelida, Mollusca and Chordata (2) Annelida, Arthropoda and Chordata
(3) Annelida, Arthropoda and Mollusca (4) Arthropoda, Mollusca and Chordata
fafaRaa fafreasit w R #ifvg |

(a) 3T dF IS WX

(b) fgured At

(c) 9of Ul UG TRR & GIIHaT

q Sftg g Sl 9 SR fafredd gl § @ fau a8 e g |

(1) VAferST, HIRDBT TG Piscl (2) WAferst, snufdrer vd wiser
(3) Viferet, JmeAfursT wd Arern (4) nturer, A<D Yd discl
Ans. (2)

101.  Which of the following muscular disorders is inherited?

(1) Botulism (2) Tetany (3) Muscular dystrophy (4) Myasthenia gravis
=1 % @19 a1 vy fAeR e 87
(1) SreforsH (2) SraqTf=rep (3) Uei gwATyoT (4) wrgzafan vfas

Ans. (3)



102.  The Earth Summit held in Rio de Janeiro in 1992 was called :
(1) for immediate steps to discontinue use of CFCs that were damaging the ozone layer.
(2) to reduce CO:2 emissions and global warming.
(3) for conservation of biodiversity and sustainable utilization of its benefits.
(4) to assess threat posed to native species by invasive weed species.
|9 1992 # RAT 1 SR H ¥ gon yedl AxYed i foar T e
(1) AUFHATH (CFCs) & SUIRT Bl AhHTA FHATG B B folg S ST Wl &1 8T IR I8 2|
(2) CO, SIS 3R IRTH HHH BT FH B & AU |
(3) g fafdear & wReror & forg ol 3/ a9 & gRVI IUAT & forg |
(4) STHAV JFAFYT AT FRT LA IR TR Y SIRGH & JeAid & g |
Ans. (3)

103.  Which of the following can be used as a bio control agent in the treatment of plant disease?

(1) Lactobacillus (2) Trichoderma (3) Chlorella (4) Anabaena
fr=feRad 5 9 fa Sia fF9=v1 & U6 ®R$ & 9 H, IS A9 SUAR B forg ST fHar S |dhdr 87
(1) SaerIdre™ (2) gTSHIeAl (3) FANET (4) TATEHT

Ans. (2)

104.  Extrusion of second polar body from egg occurs:

(1) simultaneously with first cleavage (2) after entry of sperm but before fertilization
(3) after fertilization (4) before entry of sperm into ovum
JUSY] Bd ¥ fgdid gdra fivs &e qrer Mdad 87
(1) o fage™ & Au—ware (2) gHY] & UI & d1] dfbd =TT F g
(3) = & 9= (4) gHTY] BT JAUSTY] 3 Y A Usel

Ans. (2)

105. Xylem translocates :
(1) Water, mineral salts, some organic nitrogen and hormones
(2) Water only
(3) Water and mineral salts only
(4) Water, mineral salts- and Some organic nitrogen only

SiiseTd fHadl IR Bdl 27

(1) ST, WS GO, FB S ASEISM ¢d gHIA1 &

(2) Had T BT

(3) Baa T 3R WIS Ul BI

(4) Fad I, WIS d901 R FH A ATGEIS Bl
Ans. (1)



106.  The concept of "Omnis cellula-e cellula“regard cell division was first proposed by :

(1) Aristotle (2) Rudolf Virchow (3) Theodore Schwann (4) Schleiden
PIRTP fe & e 7 N9 Aoga—3 Igar o hou Faued fhaw glorfea o1 of?
1) TREea (2) werew faat (3) fIrER @™ ORSIESE

Ans. (2)

107.  Which of the following glucose transporters insulin-dependent?

(1) GLUT IV (2) GLUT | (3) GLUT Il (4) GLUT 1l
=1 & B @1 gere uRaes $gfom frlk 27
(1) GLUT IV (2) GLUT | (3) GLUT Il (4) GLUT 1l
Ans. (1)
Sol. GLUT stands for glucose transport protein channel. There are different types of GLUT channels

GLUT IV is insulin dependent glucose transporters channels.

108.  Which of the following statements is correct?
(1) Cornea consists of dense matrix of collagen and is the most sensitive portion of the eye
(2) Cornea is an external, transparent and protective proteinacious covering of the eye-ball.
(3) Cornea consists of dense connective tissue of elastin and can repair itself.
(4) Cornea is convex, transparent layer which is highly vascularised.

o1 o B9 |1 B 9l B
(1) DI H IS BT FEA A BT © R Ig TF P FaAlOD FIGILNe AN 2 |
(2) ST 7 MAS & (& 9T, IR TG &l YIS ARl 2 |
(3) Biffar # genfRed &1 o9 |ISH Had ¢ |
(4) Biftan STat uReElt WA B, W e Hagfid g B |
Ans. (1)

109. Match the following genes of the Lac operon with their respective products

(a) igene (i) p-galactosidase
(b) z gene (i) Permease
(c) agene (iil) Repressor
(d) y gene (iv) Transacetylase

Select the correct option.

(@) (b) (c) (d)
1) (iii) (iv) () (ii)
) (i) (iii) (ii) (iv)
®3) (iii) (i) (ii) (iv)
(4) (iii) (i) (iv) (i)



o MURE & 4 SFl BT 96 IR & 1 e HIifoy |

(a) i Si (i) B-TreigEaTgS Sl
(b) z Sf (ii) TRHIST

(c) a = (iii) TP

(d) y Si (iv) STEURIeTgerol

Sfud faded &1 T HRI—

(a) (b) (©) (d)
1) (iii) (iv) () (ii)
2 (i) (iii) (ii) (iv)
3 (iii) (i) (ii) (iv)
4) (iii) (i) (iv) (i)
Ans. (4)

110.  Respiratory Quotient (RQ) value of tripalmitin is :

(1) 0.09 (2) 0.9 (3) 0.7 (4) 0.07

STUfAfe & ¥a| Olie b1 A e 87

(1) 0.09 (2) 0.9 (3) 0.7 (4) 0.07
Ans. (3)

111.  Which of the following statements regarding mitochondria is incorrect ?
(1) Mitochondrial matrix contains single circular DNA molecule and ribosomes.
(2) Outer membrane is permeable to monomers of carbohydrates, fats and proteins.
(3) Enzymes of electron transport are embedded in outer membrane. '
(4) Inner membrane is convoluted with infoldings.
1 # @ gEale 9 9=Rd F |1 $UF fud 87
(1) GFAHOTOHT M H Th i DNA 377] Td IgaraH 81 2 |
(2) 91e1 f3reeh PHETEESSl ® Thad, awel Td MeNl & fow TR 2 |
(3) Sl uRaEd & ToisH aTad fareell # id=enfud 8 2 |
(4) 3R fIreell SicRael & A1y Haferd &1 2 |
Ans. (3)

112.  The shorter and longer arms of a submetacentric chromosome are referred to as :

(1) m-arm and n-arm respectively (2) s-arm and |-arm respectively
(3) p-arm and g-arm respectively (4) g-arm and p-arm respectively
Th ITAFGE] OIS DI BIET TG I YoTRil Bl FHEd -

(1) S M-S T n-3S BERNES CIRCEE

(3) ¥ p-3T Y& g-3oM (4) ¥ Q-3 T p-yoi

Ans. (3)



113.

Ans.

114.

Ans.

115.

Ans.

116.

AnNs.

Purines found both in DNA and RNA are

(1) Cytosine and thymine (2) Adenine and thymine
(3) Adenine and guanine (4) Guanine and cytosin
DNATd RNAGHI § U & dTel R B9 4 &—

(1) ISR 3R AR (2) Tfe M &R araH=
(3) TfeNH &R T+ (4) T 3R AR

3)

Which of these following methods is the suitable for disposal of nuclear waste?
(1) Bury the waste within rocks deep below Earth's surface

(2) Shoot the waste into space

(3) Bury the waste under Antarctic ice-cover

(4) Dump the waste within rocks under ocean

=1 | B9 @ R T et & fuem & forg Jew s Suga 87
(1) 3TURRT Pl Yedl &1 FAg & ~ira T8<] aceHi H a1 o1 |

(2) 3ruafdre &1 SidRer # <TT AT |

(3) U Pl IicThicH H 29 mesres # <91 <1

(4) 3rAf¥re P TER FENIFR & 1 dce™ § ST o |

1)

The ciliated epithelial cells are required to move particles or mucus in a specific direction. In humans,
these cells are mainly present in :
(1) Bronchioles and Fallopian tubes (2) Bile duct and Bronchioles

(3) Fallopian tubes and Pancreatic duct (4) Eustachian tube and Salivary duct

UEHATHETR] IUBE] DIRIBIY HO AT TS DI U ey fIem #§ Feanferd a1 & folg Sedl 8kl © | A
H I IR Suferd eril 8—

(1) Taatiarsii va fewarfafa # (2) fo afg=t vd vaafamRi #

(3) fewaarfafvial wa sr=aurerdt arfe= # (4) JRRRF Tell va aR afzh

1)

Variations caused by mutation, as proposed by Hugo de Vries, are:

(1) small and directionless (2) random and directional

(3) random and directionless (4) small and directional

S 6 g @ e | yarfad fean 6 SaRads & eRor fAfard @i 2, a8 $ Bl 8
(1) B 8k feorRfEa (2) TrgfEd AR fRnes

(3) Tgfed iR feemfza (4) B iR feeme®

3)



Sol.

117.

Ans.

Sol.

118.

Ans.
Sol.

Evolution according to Hugo de Vries is random and directionless but according to Darwin evolution is

slow and directional process.

How does steroid hormone influence the cellular activities? ,
(1) Using aquaporin channels 'as second messenger.

(2) Changing the permeability of the cell membrane.

(3) Binding to DNA and forming a gene-hormone complex.
(4) Activating cyclic AMP located on the cell membrane
IR fhareli B WIS BT 9 geR g9ifad a=d §°
(1) THATMRIA arfeprall b1 G Faed & a8 START BRS |
(2) BIR@T FBreelt @ IR IEADR |

(3) DNA & 9% UG SI—aMAd Hieeiad ITd- |

(4) B fRreett # Rera i AMP &1 Afhd aa |

3)

Steroid hormones can cross plasma membrane so its receptors are present inside the plasma

membrane mainly on DNA they bind with DNA and changes gene expression.

In Antirrhinum (Snapdragon), a red flower was crossed with a-white flower and in F1 generation pink
flowers were obtained. When pink flower were selfed, the F2 generation showed white,red and pink
flowers. Choose the incorrect statemes from the following :

(1) Law of Segregation does not apply in this experiment.

(2) This experiment does not followthe Principle of Dominance.

(3) Pink colour in F1 is due to incomplete dominance.
(4) Ratio of F2i ! (Red) 2 (Pink) L (White)
atio of Fzis - — (Red) : — (Pink) : — ite
4 4 4

GERTSTH (VIS 4 o e g9 Bl 39d g9 & A1 Joi fbar ad Fu H el 7 91 g9 | o1
T G Bl ORI a1 T 99 F2 9 394, A 3R [l g 9T gV | FeferlRad | 9 ITeta e
H1 T BT |

(1) 39 TART H YraaRol &1 99 R T8l 8|

(2) I8 AN yIfaar & RAgd &1 STERYT 81 vl |

(3) F1 ¥ TET 91, Y0l GHTFEAAT & HIROT ST |

1 2 1

(4) F2 &1 S1guTd - — (ffel) 1 — (Tarel) : — (7)
4 4 4

1)

This concept is of incomplete dominance on which law of segregation applies so the first statement is
wrong.



119.  Placentntion, in which ovules develop on the inner wall of the ovary or in peripheral part, is:

(1) Free central (2) Basal (3) Axile (4) Parietal
I ST B F1 Bl ol 7, fored diervs svse  Hiol Ry w)oan aRd wmr | el
B §°
(1) o w=ia (2) aremy (3) wwhr (4) it
Ans. (4)

120. Select the correct group of biocontrol agents.
(1) Nostoc, Azospirillium, Nucleopolyhedrovirus
(2) Bacillus thuringiensis, Tobacco mosaic virus, Aphids
(3) Trichoderma, Baculovirus, Bacillus thuringiensis
(4) Oscillatoria, Rhizobium, Trichoderma

9 e FRS & T8 [Aeed &1 aa9 B |
(1) AT, ToiRaTgRed, FfdardielalgaraRd  (2) 9dierd gRISTTAR, Sdd!l dioie arRY, Ufhe
(3) TTSPISH!, TRIAEATIRY, SHId JRRTGHE  (4) SiRieicIRaT, JIgSifa™, grsarsAl

Ans. (3)

121.  The correct sequence of phases of cell cycle is :
1)G1>S—>G—>M (2) M>G1>G2—> S B)G1—>G2>S—>M 4)S—>GC1—>G6G2—->M
PIRNDT AHT B JARATAT BT T HH BINT 87

1)G1>S—>G>M (2) M>G1>G2—> S B)G1—>G2>S—>M 4)S—>GC1—>G6G2—->M
Ans. (1)

122.  Which part of the brain is responsible for thermoregulation?

(1) Medulla oblongata (2) Cerebrum (3) Hypothalamus (4). Corpus callosum

ARGSS & BT AT AIEE FEF0 & fog Iaverl 27

(1) Fga sifeiirer (2) S reH (3) ETSUIAHH (4) FTUIA Darad
Ans. (3)

123.  Which one of the following is not a method of in situ conservation of biodiversity ?

(1) Sacred Grove (2) Biosphere Reserve
(3) Wildlife Sanctuary (4) Botanical Garden
frafoiaa 4 9 @9 Ue Siafafdgar & @R GRev &1 A T8 8 ?
(1) 9fa= = (2) SaHser Axferd &
(3) TISIE IMIARTY (4) IS S

Ans. (4)



124.  Which of the following pairs of gases is mainly responsible for green house effect?
(1) Carbon dioxide and Methane (2) Ozone and Ammonia
(3) Oxygen and Nitrogen (4) Nitrogen and Sulphur dioxide
frforfaa & 91 &1 S g™ B8R T8 uwEg & foy g w0 A StRer 87
(1) Brd4 SrRifFaTss 3R A (2) SN 3MR M=

(4) TSSO R T TRRAFZS

(3) SiTRASTT 3R ATSeIoH
Ans. (1)

125. Persistent nucellus in the seed is known as

(1) Tegmen (2) Chalaza (3) Perisperm (4) Hilum

9 # rafre fiomvsHa B g1 FHE A B ?

(1) dHaa (2) form (3) TRy (4) ATf¥eT
Ans. (3)

126. Match the Column - | with Column - Il

Column -1 Column -1l

(a) P - wave (i) Depolarisation of ventricles
(b) QRS complex (i) Repolarisation of ventricles
(c) T- wave (iii) Coronary ischemia

(d) Reduction in the
size of T- wave

(iv) Depolarisation of atria

(v) Repolarisation of atria
Select the correct option :

Ans.

(@) (b) (€) (d)
(1) (ii) (i) (v (iv)
() (iv) () (ii) (iii)
®3) (iv) () (ii) v)
(4) @iy O (v) (i)

Y- | &1 WH - | 9 e $ifsg
Column - |

(@) P - a_T

(b) QRS |fFast

(c) T- a7

(d) T-TRT & MHR H HH

1)
(@)
3)
(4)
(2)

(@)
(ii)
(iv)
(iv)
(ii)

(b)
(iii)
(i)
(i)
(i)

(©
v)
(ii)
(ii)
V)

Column -1l

(i) el &1 fagdiaso
(i) frerat &1 ggdavo
(iii)) PRI gerafian

(iv) JrferaT @1 fagdievor
(v) 3Tfeial @1 gagdidRor
(d)

(iv)

(iii)

v)

(iii)



127.

Ans.

128.

Ans.

Sol.

129.

Following statements describe the characteristics of the enzyme Restriction Endonuclease. Identify
the incorrect statement.

(1) The enzyme recognizes a specific palindromic nucleotide sequence in the DNA

(2) The enzyme cuts DNA molecule at identical position within the DNA.

(3) The enzyme binds DNA at specific sites and cuts only one of the two strands.

(4) The enzyme cuts the sugar-phosphate backbone at specific sites on each strand

fferRed s ufdem TUe=IfdeosT USigd & devl &1 9o dRd B | TAd HAF B Ay |
(1) I8 Yo SIgA.Y R T fARre delimgiftes <fdaicss oTgHd &1 U8 -l & |

(2) I8 ToIeH SITAY W U g §Y WIF TR SLTAL. A Bl dledl o |

(3) I USIEH SIgA.Y BT fI¥Y wrell R Siedl B iR &1 # 9§ &dal Udh oS! ®I Hledl ¢ |
(4) T8 ToTeH IS 1! WR IR wIe] W IHI-—HRMe o9 Bl HIedl © |

3)

Which of the ‘following is true for Golden rice' ?

(1) It has yellow grains, because of a gene introduced from a primitive variety of rice
(2) Itis Vitamin A enriched, with a gene from daffodil

(3) It is pest resistant, with a gene from Bacillus thuringiensis

(4) It is drought tolerant, developed using Agrobacterium vector

Meed @ad & Ay § fF=falad 4 | 149 $o9 98 8

(1) g B T 3T fbd A S F9eM & dRU 598 M dir B

(2) I8 SHIfSA & S dren [IefF—v ygRa 8

(3) T' JHiew gRIURE & S arenl Wsa ghkoRid @

(4) THEFIRTA 99X BT ST IR [AHRid B T g iR I8 Yhal Aeeiid ©
)

Gene for  carotene is taken from daffodil plant and inserted in normal rice plant to make golden rice

Match Column -1 with with Column - 1.

Column -| Column _ I

(a) Saprophyte (i) Symbiotic association of fungi with plant roots
(b) Parasite (i) Decomposition of dead organic materials

(c) Lichens (i) Living on living plants or animals

(d) Mycorrhiza (iv) Symbiotic association of algae and fungi

Choose the correct answer from the options given below :
(@) (b) (c) (d)

(1) (i) (i) (iv) ()

) () (i) (iii) (iv)

(3) (iii) - (ii) (i) (iv)

4 () () (iii) (iv)



Ans.

130.

Ans.

Sol.

131.

Ans.

DicH-| BT DicH-1l § FAferd B -

PieTH-| CacLEl

(a) 9o Sl (i) UTGY TSI B AT HAB] BT AgoNdl TR
(ORISIED (ii) 9T <19 ugrRl &1 uEeH

(c) ATSHH (iii) SN oTeal srerdT SRl W= & arel

(d) FIHTSA (ATSHIRISS) (iv) Tl AR Habi B Agolldl T=H
fifed el 4 4 @& SR gAw:
() (b) (c) (d)
1) (if) (iii) (iv) 0)
(2) 0) (if) (iii) (iv)
3) (iii) (if) 0) (iv)
4) (if) 0) (iii) (iv)
(1)

What would be the heart rate of a person if the cardiac output is 5 L, blood volume in the ventricles
at the end of diastole is 100 mL and at the end of ventricular systole is 50 mL ?
(1) 125 beats per minute (2) 50 beats per minute
(3) 75 beats per minute (4) 100 beats per minute
e ve Afdd a1 g e 5 L, JgRIE & o # el # wfR s 100 mL v e uge &
3 9 50 mL &, d9 SHd! g&d &% 4 BN ?
(1) 125 weA ufa e (2) 50 we ufa e
(3) 75 WeH ufd e (4) 100 W= yfa e
(4)
Stroke volume = End diastolic volume — End systolic volume
= 100 - 50
=50 mL
Heart beat = Cardic output / Stroke volume

= 5000/50

= 100 per minute

Which of the following statements is incorrect?

(1) Prions consist of abnormally folded proteins.(2) Viroids lack a protein coat.

(3) Viruses are obligate parasites. (4) Infective constituent in viruses is the protein coat
frfarRad & | B BT Tord 272

(1) o=t # srfrafia 7 g8 WidH a1 2| (2) fRIgs # WA STaRYT HT TG BT B |
(3) fawTo] Siffard U | wRefdY B9 2 | (4) fawTUpet ¥ HohTIe HISEH WIS RATARVT BT ©
(4)




132.

Ans.

133.

Ans.

134.

Ans.

Sol.

Match the following structures with the their respective location in organs:

(a) Crypts of Lieberkuhn (i) Pancreas

(b) Glisson's Capsule (i) Duodenum

(c) Islets of Langerhans (i) Small intestine
(d) Brunner's Glands (iv) Liver

Select the correct option from the following:
(@) (b) (c) (d)
1 (iii) (ii) (i) (iv)
) (iii) (i) (ii) (iv)
®3) (ii) (iv) () (iii)
(4) (i) (iv) (i) (ii)
=1 =Rl BT S W S WU © W1 A BT

(a) ARG (i) Srr=Tery
(b) ReTE1 &1 HUg (ii) yrEoft
(c) oFREN gU (iii) egeta
COESHPIREI (iv) TP

=1 # 9 Sfra fAeew &1 === I

(@) (b) (€) (d)
(1) i)y (i) (i (iv)
(@) (i) () (ii) (iv)
®3) (ii) (iv) () (iii)
(4) (i) (iv) (i) (ii)
(4)

Which of the following immune responsible for rejection of kidney graft ?

(1) Cell-mediated immune response (2) Auto-immune response

(3) Humoral immune response (4) Inflammatory immune response
1 @ B9 AN uferen sfhan 9w FRIY B FHR I @ forg IR 82

(1) PIRTeT AfSTar wiiRe rgfhan (2) Ta—yfoRen I gfohan

(3) TR ufcRen srfshan (4) 37Feried) ufcRen srgforan

)

Identify the cells whose secretion protects the lining of gastro-intestinal tract from various enzymes
(1) Duodenal Cells (2) Chief Cells (3) Goblet Cells (4) Oxyntic Cells
PIRIBRI & Tgary RTd TMa ToX—Nd UU & KR B $s YHR & Yolgdl 9 GRET o 2

(1) gzvft HIreY (2) 9= HIRHY (3) Meic HIFTHTY (4) sitfeafes HfreTd
3)




135.  Under which of the following conditions there will be no change in the reading frame of following
MRNA?
5' AACAGCGGUGCUAUU 3'
(1) Deletion of GGU from 7, 8t and 9™ positions
(2) Insertion of G at 5% position
(3) Deletion of G from 5" position
(4) Insertion of A and G at 4t and 5" position respectively

forg araven § oy U 9T MRNA @ e+ @ UIR § &g gRads =8l 8nm ?

5' AACAGCGGUGCUAUU 3'
(1) 79, 8 d1 iR 9 Y Rerfodi R GGU & faaiu= &

()54 Rafd R G faw= 4

(3) 5 Rafd R G & A= &

(4) 4 wd 51 Reafy R pAE: ATd G & e &
Ans. (1)

136.  Which of the following is a commercial blood cholesterol lowering agent?

(1) Lipases (2) Cyclosporin A (3) Statin (4) Streptokinase

o d P19 SR PRSI BH B ITel AP HRB 27

(1) AU (2) ATZFARIIRAT A (3) wefes (4) WEIHTZS
Ans. (3)

137.  Select the incorrect statement.
(1) Human males have one of the sex-chromosome much shorter than other.
(2) Male fruit fly is heterogametic.
(3) In male grasshoppers, 50% of sperms hes no sex-chromosome.

(4) In domesticated fowls sex of proge depends on the type of sperm rather then egg
I BAA BT AT DI

(1) 7r9a TR § T ffT—oRE R @ MUedhd 9gd Bicl BT B |

(2) R womad! favagat 8 2|

(3) TR el # 50% TRl # folf—TorRga &1 B |

(4) T, 1 A |afa &1 A gpr] & yeR W R FRar ® A @) e W

Ans. (4)

Sol. Female birds are heterogametic so the progenies depend on the type of egg.



138.

Ans.

139.

Ans.

140.

AnNs.

141.

Ans.

Tidal Volume and Expiratory Reserve Volume an athlete is 500 mL and 1000 mL respectively. What will
be his Expiratory Capacity if the Residual Volume is 1200 mL?
(1) 2700 mL (2) 1500 mL (3) 1700 mL (4) 2200 mL

Uh IARF & SORIA AFdA T Freasl gRf& sfmaas %9 500 mL Ud 1000 mL 2| Ify sraRre
M 1200 mL 81 79 S9! :3q9 evan w1 e

(1) 2700 mL (2) 1500 mL (3) 1700 mL (4) 2200 mL
(2)

Select the correct sequence for transport of sperm cells in male reproductive system.

(1) Testis »t Epididymis — Vasa efferentia — Vas deferens — Ejaculatory duct — Inguinal canal
—Urethra — Urethral meatus

(2) testis — Epididymis — Vasa efferentia —»Rete testis-tinguinal canal— Urethra

(3) Seminiferous tubules — Rete testis — Vasa efferentia - Epididymis — Vas deferens — Ejaculatory
duct — Urethra — Urethral meatus

(4) Seminiferous tubules —»Vasa efferentia — Epididymis — Inguinal canal —Urethra

TR S H Yep1Y] BB & URdsT & HEl A Bl FIT BN |

(1) U7 - AT - Y[h ATRBIN - Yeh ABD — AT ATl - F&U AT — JF AR - XA

(2) T > SARIYOT > Y ARBTE — YT SATABTE - FIT 1A — T A

(3) Yo AfTBIN - I FIMABIY — b ATMRHIY - AT b 8D — WIAI aTe1l - JF AR
WU

(4) geporid ATADBIY— b ARDHIY — AIYII> F&T0T AT — I A

®3)

Colostrum, the yellowish fluid, secreted bymother during the initial days of lactation is very essential to
impart immunity to the new born infants because it contains:

(1) Immunoglobulin A (2) Natural killer cells

(3) Monocytes (4) Macrophages

TEHI B JRMWS &A1 § A1 §RT ST Gl TRA DIAREH qdod H YRoRe U™ &3 & folg ara

IS T Fifd sHH BN

(1) SHgARAIgf A (2) UTpfd ARD BIRIBIY

(3) THDHETY (4) Wy

1)

In some plants, the female gamete develops into embryo without fertilization. This pheno menon is

known as:

(1) Parthenogenesis  (2) Autogamy (3) Parthenocarpy (4) Syngamy

B UIgUl | A& G 971 Fves & Yo § gRaiia 8 S 8| $9 geT B 91 bl Sl 87
(1) BT (2) T (3) I HwHeH (4) TS FaaA
1)



142.

Ans.

143.

Ans.

144,

Ans.

Identify the correct pair representing the causative agent of typhoid fever and the

confirmatory test for typhoid.
(1) Salmonella typhi / Widal test

(3) Streptococcus pneumoniae /Widal test

frforfaa 4 4S9 981 g™ B1 gAY Sl CIRBISS WR & HRP 3R CISHISS & JRIIRIE B e

BT 27

(1) AT SIS / fasar wieror
(3) TWETHIHE A / fasa aiero
1)

(2) Plasmodium vivax / UTI test
(4) Salmonella typhi / Anthrone test

(2) wISHIfETH dTgdad / g, €138 gRIeTo]
(4) AT TTSHI / T IRI&Tor

Expressed Sequence Tags (ESfs) refers to :

(1) Novel DNAsequences
(3) Polypeptide expression

A gl (EST) &1 &1 drcad 27?

(1) a1 DNA 314
(3) tifeergs srfierfa
(2)

(2) Genes expressed as RNA
(4) DNA polymorphism

(2) RNA® 9 # ST &1 Srfiegad &1
(4) DNA g5uaT

Match the followmg hormones with the respective disease:

(a) Insulin

(b) Thyroxin

(c) Corticoids

(d) Growth Hormone

Select the correct option.

(i) Addisons disease
(i) Diabetes insipudus
(iif) Acromegaly

(iv) Goitre

(v) Diabetes mellitus

(i) Tfesa= =
(i) safediar safafufss
(iii) TspIfATeAY

(a) (b) (c) (d)
1) (i) (iv) (i) (iii)
2) (v) (i) (ii) (iii)
3) (i) (iv) (iii) (i)
(4) (v) (iv) (i) (iii)
=1 gEi|l &1 99 AT B G A B
(a) Sfer
(b) SRR
(c) dIfdhIzgs
(d) afg =M@=

Sferd fAded &1 7+ HIfvTe

(@) (b) (€) (d)
(1) (ii) (iv) () (iii)
) (v) (i) (ii) (iii)
®3) (ii) (v) (i) ()
(4) v) (iv) () (iii)

(4)

(iv) TS
(v) ST Aefled



145.  Which of the following factors is responbilble the formation of concentrated urine?
(1) Hydrostatic pressure during glomerular filtration.
(2) Low levels of antidiuretic hormone.
(3) Maintaining hyperosmolarity towards it medullary interstitium in the kidneys
(4) Secretion of erythropoietin Juxtaglomerular complex.

qifed 73 @ i & forg 97 § o9 91 FRe SRR 82

(1) BRI FRYied & SRM Sawdfa® 319 |

(2) eERfes gMiA &1 9 ®R

(3) gFHI H MRS FeAT FTREIRFH B TWRB AT SMHAARIS IAQ G

(4) TRSTBI Bcied §RT RAMUISET BT Taul

Ans. (3)

146.  Select the hormone-releasing Intra-Uterine Devices.

(1) Lippes Loop, Multiload 375 (2) Vaults, LNG-20

(3) Multiload 375, Progestasert (4) Progestasert, LNG-20

B AT fT: TR Jfaddt B a9 Ry |

(1) for o, Aeiars 375 (2) areed, LNG-20

(3) AeCTArS 375, UISIRTNIT (4) voReTE, LNG-20
Ans. (4)

147.  Match the following organisms with respective characteristics:

(a) Pila (i) Flame cells

(b) Bombyx (i) Comb plates

(c) Pleurobrachia (i) Radula

(d) Taenia (iv) Malpighian tubules

Select the correct option from the following:

=1 Sl &1 S9a) falRredrei & | fa &

(a) T (i) areft HifreTg
(OEIGIEE] (i) dpa dfecHTY
(ORSNEIEE (iii) ¥hfoTaT

(d) Sifem (iv) Herdrf Aferamd

forferRaa el § I 98 SR &1 =799 Iy

(a) (b) (©) (d)
) (iii) (ii) (v) ()
2 (iii) (ii) (i) (iv)
3 (iii) (iv) (i) (i)
4) (ii) (iv) (i) (i)
Ans. (3)



148.

Ans.

149.

Ans.

150.

Ans.

Sol.

151.

Ans.

Sol.

Which of the following sexually transmitted diseases is not completely curable?

(1) Chlamydiasis (2) Gonorrhoea (3) Genital warts (4) Genital herpes
1 & @9 w1 99 FaRa I gofa: e 76 22
(1) FrfafEaan (2) gl (3) <iffrs w1 (4) SHf® alRed

(4)

Drug called 'Heroin' is synthesized by

(1) nitration of morphine (2) methylation of morphine

(3) acetylation of morphine (4) glycosylation of morphine
BRI AHE $1 PA ATANT B el 2|

(1) HifhsT & ATgLIBROT A (2) HifheT & fRemseliaRo &

(3) HifhT & TSR | (4) Hifpd & TeTsHIRATBROT

®3)

What is the site of perception of photoperiod necessary for induction of flowering in plants?

Leaves

(1) Leaves (2) Lateral buds (3) Pulvinus (4) Shoot apex
uredl § o B URT B Y areds IS BT BT d1g B BT R DI AT 2 ?

(1) afert (2) uTed Hfctdt (3) T4 (UcdIT¥) (4) WRIE o

1)
Leaves perceive the photoperiod due to which florigen is synthesised in leaves and sent to shoot apical

meristem. as a result shoot apical meristem converts into floral meristem.

A gene locus has two alleles A, a. If the frequency of dominant allele A is 0.4, then what will be the
frequency of homozygous dominant, heterozygous and homozygous recessive individuals in the
population

TP SF Alhd R G 37ciid A, a© | IS gHTd) 3fellel A &1 IRaRar 0.4, 8 9 FARE § FHYTHoN JwHd],
s grsll va agFell Syl il &1 aRARdl Fl 81

(1) 0.16 (M); 0.36 (Aa); 0.48 (aa) (2) 0.36 (M); 0.48 (Aa); 0.16 (aa)
(3) 0.16 (M); 0.24 (Aa); 0.36 (aa) (4) 0.16 (M); 0.48 (Aa); 0.36 (aa)
4)

Frequency of dominant allele (p) = .4

Appling Hardy Weinberg equilibrium -

ptg=1

g=1-.4=.6

p>+a?+ 2pg=1

Frequency of homozygous dominant genotype (p?2/ AA) = (.4)?> = .16

Frequency of Heterozygote (2pq/Aa) = 2 x .4 x .6 =.48
Frequency of homozygous recessive genotype (g?/ aa) = (.6)?> = .36



152.  What map unit (Centimorgan) is adopted in the construction of genetic maps?
(1) A unit of distance between genes on chromosomes, representing 50%cross over.
(2) A unit of distance between two expressed genes, representing 10%cross over.
(3) A unit of distance between two expressed genes, representing 100%cross over.

(4) A unit of distance between genes on chromosomes, representing 1% cross over.

afe AFfaE @ i & fog 19 @ Ao s ([ASHRTE) s T 2

(1) 50% B 3R B FHAT BRI L ORGET R S B 757 B g H Th BT |

(2) 10% 19 3R B afia HRd 8L, & Afegad Sl & 78 g B U 3dls |

(3) 100% 14 3R B FHMT XA gY, < 1fegad S+l & 727 g8 &) b SHTE |

(4) 1% e MR Bl 6T B g, TORET R S & g & & B b b |
Ans. (4)

153. Concanavalin Ais :

(1) a pigment (2) an alkaloid (3) an essential oll (4) alectin

Pi-p-aferd A T B 1 :

(1) It (2) TehelTsS (3) arwrefie o OKESE!
Ans. (4)

154.  Pinus seed cannot germinate and establish without fungal association. This is because
(1) Its seeds contain inhibitors that prevent germination.
(2) its embryo is immature.
(3) it has obligate association with mycorrhyzae
(4) it has very hard seed coat.
T B IS Bah b FEAN B A1 IR MR el € B A | a8 59 BRI 2 |
(1) 911 H 91 IRV B B I IAHRUT DI AU ©
(2) $HBT Yo JURTF BT B |
(3) ST HIHHA (ASDIRIGON) & AT R T4 T |
(4) $H®T dISTTaRYT 989 HOR BT B |
Ans. (3)

155.  The frequency of recombination between gene present on the same chromosome as a measure of the

distance between genes was explained by:

(1) Sutton Boveri (2) T.H. Morgan (3) Gregor J.Mendel (4) Alfred Sturtevant

Sl @ 49 0 B AT & w9 § U 8 JURE TR SiF N B drg gAAiTe @) ARy @ aran e
ERT &1 T o

(1) Fed 9 (2) 3. T "R (3) IR <. Hsd (4) b weede

Ans. (4)



156.

Ans.

157.

Ans.

158.

In a species, the weight of newborn ranges form 2 to 5 kg. 97% of the newborn with an average weight
between 3 to 3.3 kg survive whereas 99 of the infants born with weights from 2 to 2.5 or 4.5 to 5 kg die.
Which type of selection process is taking place? .

(1) Cyclical Selection (2) Directional Selection

(3) Stabilizing Selection (4) Disruptive Selection

U ATefist § Fa9Td &1 9R 295 kg. & 91 8| 39 3.3 kg 3i9d 999 a1l 97% FdoTa Siifdd @ STafh

29 2.5kg YR dTel 31qdT 4.5 9 5 kg el 99% FaSiid AR Y | i fhd UHR &I axo1 fohar 81 & 8 2

(1) TshIg aRoT (2) feers® a”or (3) WIRHIHRIT q] (4) faeR® @)Y
3)

Match the hominids with their correct brain size:

(a) Homo habilis (i) 900cc

(b) Homo neanderthalensis (ii) 1350 cc

(c) Homo erectus (iiif) 650-800cc

(d) Homo sapiens (iv) 1400cc

Select the correct option.

fel B SId WE aRkdss |19 & 91 e S

(a) B Bfafers (i) 900cc

(b) B faeRdefR (i) 1350 cc
(c) BT SN (iii) 650-800cc
(d) 1 Sfoas (iv) 1400cc

Sferd fawey &1 749 HIfvTe

(@) (b) (c) (d)
(1) (v) (i) () (ii)
(@) (i) () (iv) (i)
®3) (i) (i) (i (iv)
(4) @iy — (v) () (ii)
(4)

Select the correct option.

(1) There are seven pairs of vertebrosternal, three pairs of vertebrochondral and pairs of vertebral ribs
(2) 8™, 9 and 10t pairs of ribs articulate directly with the sternum.

(3) 11t and 12t pairs of ribs are connected to the sternum with the help of hyaline cartilage.

(4) Eachrib is a flat thin bone and all the ribs are connected dorsally to the thoracic vertebrae and
ventrally to the sternum.

3ferd fadwen &1 T B0

(1) 91d g aféaesd, 39 g afddiargd va &1 afdge gaferdt 8rit 2

(2) 8, 9th 7g 10t TferEl BT T IR & AT yde A A B |

(3) 11 Td 12t gferll 1 g Hram SuRY @ FERal 9 SARY & A1 wAfa B B |

(4) UIH TNl UH Udell auct IR g Ud 9l qaferdl oWt # qefi SRl U9 Q1R MIT § SIRY &
A1 FE B B |



159. What is the direction of movement of sugars in phloem?

(1) Bi-directional (2) Non-multidirectional (3) Upward (4) Downward

FARM H D B AR T B A B B ?

(1) fg —fe=mmh (2) Tgfaemes (3) eI (4) F&TH
Ans. (1)

160. Polyblend, a fine powder of recycled modified plastic, has proved to be a good material for:

(1) making tubes and pipes (2) making plastic sacks
(3) use as a fertilizer (4) construction of roads
UTelleeis, Jredishd WUIARG @IRed BT FEF USSR 2 Gl fFefeiad § & fdas forg ve gary uaref &
w9 ¥ gfeqd g8 7|
(1) Fferdt 8k ursy 9= | (2) wilRed @1 Aferat a9+ +
(3) SR® & ®I A (4) T & At |
Ans. (4)

161.  Which of the following' ecological pyramids is generally inverted?

(1) Pyramid of biomass in a sea (2) Pyramid of numbers in grassland

(3) Pyramid of energy (4) Pyramid of biomass in a forest.

frfaRea & @ @9 @ aRRufiat e wmMmIa: Seer 8ar & 2

(1) TP 995 ¥ SavR &1 fRfis (2) T # F@ @& fIRfrs

(3) Hott &1 fRfAs (4) Th a9 ¥ IR &1 fIRfas
Ans. (1)

162.  Use of an artificial kidney during hemodialysis may result in :
(a) Nitrogenous waste build-up in the body
(b) Non-elimination of excess potassium ions
(c) Reduced 'absorption of calcium ions from gastro-intestinal tract
(d) Reduced RBC production
Which of the following options is the most appropriate ?
() (a) and (d) are correct (2) (&) and (b) are correct
(3) (b) and (c) are correct (4) (c) and (d) are correct
AR (Y& 3UIE) & SR HIF Jab & IUINT & YRUMH Twy
(a) TTSEISH MU INR # SHES & I B
(b) rfaRed MR AT &1 fospras & 8 ardn |
(C) STOR-ITAT U | HITIH M & JqAYUT § HH 3 B |
(d) RBC ScTes § HHI Tl B |
fr=foRaa 9 | oH-a1 Jwen Halfdq sfaa g 2
(1) (a) Td (d) Sfera @ (2) (a) wd (b) Sfore &
(3) (b) wd (c) Sfra & (4) (c) wd (d) Sfrd €
Ans. (4)




163.  Which of the following pair of oragnelles does not contain DNA?

(1) Nuclear envelope and Mitochondria (2) Mitochondria and Lysosome
(3) Chloroplast and Vacuoles (4) Lysosomes and Vacuoles
71 IRl & g™ # fb| § DNA T81 8rar ?
(1) B ATARTT TG GABTOTHT (2) GFBIOTHT Td FITDTI
(3) FIRIIRT U4 Iqefaf (4) TIFHE Yd IFqETA!

Ans. (4)

164.  Which of the following is the most important for animals and plants being driven to extinction

(1) Alien species invasion (2) Habitat loss and fragmentation
(3) Drought and floods (4) Economic exploitation
eyl 3R gl B AT & IR R oM & foy fe=faled § 9 19 91 999 7gayol SR 2|
(1) fae=h Sfoat &1 smshHv (2) mardry erfa qen faws
(3) @1 SR 918 (4) anfdfe qrE=
Ans. (2)

165. What is the fate of the male gametes discharged in the synergid ?

(1) One fuses with the egg and other fuses with central cell nuclei.

(2) One fuses with the egg, other(s) degenerate in the synergid.

(3) All fuse with the egg.

(4) One fuses with the egg, other (s) fuse (s) with synergid nucleus.

FE RIS § Waferd g R Tl &1 gRomT a1 B 8 2

(1) TP (TS B | FAGId B 8 AR T Bah DIRIBI & Hsdbl A iferd aidll o

(2) T&h b, VS B A AIferd B B MR ORI (SR) eI BIRIH § gRid &1 9rar B/ 9 2 |

(3) @I 3vs B A1 HIferd B R |

(4) TP ATS & WY FIAfGId B B AR T (THR) W BIRIBI B5h & el Fferd grar /8 g |
Ans. (1)

166.  Which of the following protocols did aim reducing emission of chlorofluorocarbons into

atmosphere?
(1) Geneva Protocol (2) Montreal Protocol
(3) Kyoto Protocol (4) Gothenburg Protocol

=1 UIcToia 9 fhad Seed agHSd H FARITRIGIE] & SIo Bl HH BT AT ?
(1) f=1ar dreTdte (2) Hifgaer drerdta
(3) TSI MIerdial (4) MY Yrerdiel

Ans. (2)



167.

Ans.

168.

Ans.

169.

Ans.

170.

Ans.

Sol.

Due to increasing air-borne allergens a pollutants, many people in urban areas a suffering from
respiratory disorder cause wheezing due to:

(1) reduction in the secretion of surfactant; pneumocytes.

(2) benign growth on mucous lining of nasal cavity.

(3) inflammation of bronchi and bronchioles

(4) proliferation of fibrous tissues and damage of the alveolar walls.

Y §RT S YeToi Ud UGS & HRUT TR RIHE § B! Afdd a9+ [JhR, S SRERES e R
g1 9 9T 21 wife

(1) gANATSE & gRI IS Afbdd & Taul 4 Al |

(2) TRAPT BT H T KR BT ANl Iig

(3) T9TAT U9 LA BT FAFTHIA

(4) WRER SHdD! B Gifermye™ qHiuer ARk & afd

®3)

From evolutionary point of view, retention of the female gametophyte with developing young embryo
on the parent sporophyte for some time, is first observed in :

(1) Gymnosperms (2) Liverworts (3) Mosses (4) Pteridophytes
s gfc 4 99 dIoM-SgMg # A8 THDIRNG & 1 [AeEaeiia TR U & §8 999 &
oI gRoT IGAT Ugel! IR fhad <@ |

(1) JrIgaEeT (2) feravad (3) A& (4) REwIES

4)

What is the genetic disorder in which an indi vidual has an overall masculine development,
gynaecomastia, and is sterile?

(1) Down's syndrome (2) Turner's syndrome

(3) Klinefelter's syndrome (4) Edward syndrome

I8 AR fAeR o 2, i ve aafdm § yega: dey e giar § A6 @& 81 € SR dfsr g
27

(1) sro1 Rigr (2) TR RigH (3) FelrgTheey RigH  (4) Tsa< RigH

3)

Which of the following features of genetic code does allow bacteria to produce human insulin by
recombinant DNA technology ?

(1) Genetic code is specific (2) Genetic code is not ambiguous

(3) Genetic code is redundant (4) Genetic code is nearly universal

71§ AR UdHe BT DI AT A&l STy Bl gAAte DNA T@+1d & gRT AMd el Icds B
<l 872

(1) mgaf¥s yae fafire g 7| (2) 3TIaR® Ude sRifey g B

(3) MMFARI® yde el B ¥ | (4) ATARIE Ydhe I ARG B B |

(4)

As genetic code is nearly universal means almost all organism will have amino acids coded by same
kind of codons as given in checkerboard. So this property is utilised to produce human insulin using
bacteria.




171.

Ans.

172.

Ans.

173.

AnNs.

Match the following organisms with the products they produce:

(a) Lactobacillus (i) Cheese
(b) Saccharomyces (i) Curd
cerevisiae

(c) Aspergillus niger (iii) Citric Acid
(d) Acetobacter aceti (iv) Bread

(v) Acetic Acid
Select the correct option.

fret SR ®1 ST gRT SeTfed avgell & e FIRT

(a) TraeIaRyer (i) TR
(b) IAHAHEHS (ii) <&
SAUEK
(c) vfster R (iii) Rafg®w sra
(d) ffers R (iv) '
(v) VHIfes ot

Tl fdweq &1 g99 PITT

(@) by (© @
1) (ii) (i) (i) (V)
(@) (ii) (v, () (iii)
3) (ii) (iv) (i) (v)
(4) @iy (v v 0
3)

DNA precipitation out of a mixture of biomolecules can be achieved by treatment with:
(1) Chilled chloroform (2) Isopropanol

(3) Chilled ethanol (4) Methanol at room temperature

g ST B TP sl A fFEE SUAR SRS DNA @890 &1 U fhan S | 2 |

(1) AT FRI®E A (2) TSR &
(3) ¥Nfaa s+t & (4) TR & A9 ) RYEA |
3)

Thiobacillus is group of bacteria helpful in carrying out:

(1) Denitrification (2) Nitrogen fixation

(3) Chemoautot rophic fixation (4) Nitrification

foraafiera, domsi &1 e wiE B, S Fefaled 4 9§ 319 91 1 9§ |wErgal a4 § |
(1) faregiaRen (2) TrEgIor Reiseom

(3) A WUINd Reidmror (4) LB

1)



174.  Which of the following statements is not correct
(1) Lysosornes are formed by the process of packaging in the endoplasmic reticulum
(2) Lysosomes have numerous hydrolytic enzymes.
(3) The hydrolytic enzymes of lysosomes are active under acidic pH.
(4) Lysosomes are membrane bound strucutres

fFefafed § 4 19 @1 FF 98 T8 T |
(1) TIFHETT T Sferdt § WA Ufhar gR1 99 2
(2) FITETEl A 9gd ¥ el JTECHII YolsH B & |
(3) BT & T JAUECHIT TSTSH 3Feia pH A frarefiar 2 21
(4) TIHr foreell 9 ) g8 Wveed ©
Ans. (1)

175.  Select the incorrect statement.
(1) Inbreeding helps in accumulation of superior genes and elimination of undesirable genes
(2) Inbreeding increases homozygosity.
(3) Inbreeding is essential to evolve purelines, in any animal.
(4) Inbreeding selects harmful recessive gene that reduce fertility and productivity.

I B B FIT BRI

(1) 37T TSI 7S ST & HUE U @IS~ Sl & I H [l HRal & |
(2) 37ct: ST AT A gl B B |

(3) 37t oI frll TR & g dush & AR 89 & g smaeas 2 |

(4) 3a: U BIMBRSG JAVFET STFl BT TI9 HRAl & S S=al U STGdhdl B HRd 2 |

Ans. (4)

176.  Select the correct sequence of organs in the alimentary canal of cockroach starting from
mouth:
(1) Pharynx — Oesophagus — lleum — Crop — Gizzard — Colon —» Rectum
(2) Pharynx — Oesophagus — Crop — Gizzard — lleum — Colon — Rectum
(3) Pharynx — Oesophagus — Gizzard — Crop — lleum — Colon — Rectum

(4) Pharynx— Oesophagus — Gizzard— lleum — Crop — Colon —» Rectum

ferdee @1 JMERAT 3§ @ A AR™ IR A & T HH $T 997 NI
(1) T — ARYBT — Sferad — IR — YO — Bl — deH
(2) T - TRIBT > T gl - 3R — Bred — YFeH
(3) T — TRIHT — T — TR oM — Pl — YaeH
(4) TN —  ARTDT — GION - e — TR Bl — YFeH
Ans. (2)



177.  Consider the following statements:
(A) Coenzyme or metal ion that is tightly bound to enzyme protein is called prosthetic group,
(B) A complete catalytic active cnzyme with its bound prosthetic group is called apoenzyme.
Select the correct option.
(2) (A) is false but (B) is true. (2) Both (A) and (B) are true.
(3) (A) is true but (B) is false. (4) Both (A) and (B) are false.
71 Pl 31 e A MY

(A) HEUSITSH 3F2MaT T MR 1 Yollsd WS ¥ godl 9 99 B &, IRIfed A o ¢ |
(B) U& URAfed wE ¥ du1 Yl SRS AfhT TSIgH, TUTYSISH Heardl & |
I ey &1 a9+ HIY

(1) (A) 3™ ® fd+ (B) 9 & | (2) T (A) TG (B) 9T .
(3) (A) g ® fdh (B) 3T & | (4) T (A) Td (B) 39T 7 |
Ans. (4)

178.  Which of the statements given below is not true about formation of Annual Rings in trees?
(1) Annual rings are not prominent in trees of temperate region.
(2) Annual ring is a combination of spring wood and autumn wood produced in a year.
(3) Differential activity of cambium causes light and dark bands of tissue - early and late
wood respectively.
(4) Activity of cambium depends upon variation in climate.
geft ® 9 gordl & o B favw # frafaied & & o9 a1 w9 98 § 2
(1) arer sfea=ig &= @ gl § affe o goe T8 el 21
(2) af® I TP 99 ¥ IHA S AR IRG 6 & IUA 8 BT U A © |
(3) TuT (dfFaa™) ARy Afhadl & HRU SAG B Eed I 3R TR TN & qAA] — HHI RETH 34K
qTAqre Bl g1 |
(4) SfaTa @1 Afraar, Searyg # faffsar w® R 8 2|
Ans. (1)

179.  Which one of the following statements regarding post-fertilization development in flowering plants
is incorrect?

(1) Ovules develop into embryo sac (2) Ovary develops into fruit

(3) Zygote develops into embryo (4) Central cell develops into endosperm

gl ureui # veE & uvEr [Ae @ favd | fFeEfoiad 4 9 19 |1 dod Tod 87

(1) TS, YU-HIe 7 ABRIT BT B | (2) 3STe, Bl # fAHRia 2rar 21

(3) o, yur ¥ faefaa g 2| (4) =T DIRTHT oAy ¥ [IHRAa 8l © |
Ans. (1)

180.  Which one of the following equipmcnts is essentially required for growing microbes on a
large scale, for industrial production of enzymes?

(1) Bioreactor (2) BOD incubator (3) Sludge digester (4) Industrial oven

ToEd @ g9 I W e Iwed & fo geAsial B ST @ forg EfaRed § | 19 9 SuaR
CARSICEU RIS I

(1) SrafRAaex (2) BOD ™TR= (3) JAHA SUARE (4) 3frenfira 3fa=

Ans. (1)



