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PART-I
PHYSICS

1. While performing Ohm's law experiment, an observer makes 4% error in voltmeter reading
measurement and 2% error in ammeter reading measurement. Then probable maximum
percentage error in determination of resistance will be
T & M &1 WA A A U UeTd dlciic] UIedid & HIU9 H 4% FfS 9 AR Uredie b
AU § 2% FfE HRAT 8 A IS g URRIg & AU ¥ Afdpad wwriaa e Ffe 8 |
(1) 8% (2) 6% (3) 2% (4) 1%

Sol. (2)

R=Y
I
AR AV Al
_— = —
R VvV |
AR o, - 4% + 2% = 6%
R
2. The unit vector (A) along vector A = 3i+ 4] will be
Afeer A =3i+4] & gfaw vaie Afewr (A) @ |
PO ~ 3i+4j ~ 3i+4j ~ 3i+4]
1) A=3i+4 2) A= 3) A=——— 4) A=
(1) +4] (2) 5 3) 5 4) -
Sol. (2)
A - i= 3i+4j
|Al 5

3. If a projectile is projected for maximum horizontal range at earth by initial velocity u then maximum
height from ground attained by that will be
IS gl WR U YT B IfeHad &fel W @ (oY URMS 971 u ¥ UEfid fBan omar & 1S9
FRT UTG eRTA | SRHaH Sarg aril |

2 2 2 2
u 4u 2u u
1) o= (2) — @) — 4) —
29 g g 49
Sol. (4)
0 = 45° Rmax :
2ain?
H - u“sin“0
29
2
Hrmax = :—
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4, If coefficient of kinetic friction is ux = 0.04 between the surface and trolley then the acceleration of

trolley—Dblock system as shown in diagram will be (g = 10m/s?3)
10 kg

P77 77 A—» Acceleration (a)
L TROLLEY }—p- >
s T T

BLOCKA 2 kg

acceleration (a)
W

(1) 1.33 m/s2 (2) 0.33 m/s? (3) 0.75 m/s? (4) 0.66 m/s2
I il @ g8 & dr9 Afas =¥y ond ik = 0.04 ® A1 o 6 Iwi die-—glell Mo &1 @R
&I (g = 10m/s?)

10 kg
for H—PW (a

T T /C]
fx

R

(1) 1.33 m/s? (2) 0.33 m/s? (3) 0.75 m/s? (4) 0.66 m/s?
Sol. (1)

=R

N

it Og AN

29
o 29-1,10g _ 20-0.04x100
B 12 - 12
= ﬁ = E= 4 =1.33 m/sec?
12 2 3
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5. If an object of mass m moving with velocity v collides with another object of mas 2 m which is in
rest and both stick together in this collision and moves together with combined velocity then
combined velocity will be
v v

(1) zero (2) v (3) > (4) 3

IR Th m FFAME B v 9§ i 9, 2m SIHE B g ReR 9] A THREN B qAT $9 TR

# I oY U oIt ® 9 TaaR & U Wi §gad 99 9§ A Rl B A Ggad 99 B |

v v
(1) =7 (2)v @) 5 “4) ~
2 3
Sol. (4)
Pi=mV
P =3mv’
Pi = Ps
V' = X
3
6. If two planets are having densities of ration d1 : d2 and radii of ratio R1 : Rz then the ration of their

gravitational acceleration will be

IfE q1 U8 $ =l BT AU di : de T FASAISH FT FU Ry : Re B, A S [Hcdrd @RI B

U B |
(1) d1Rz2 : d2R1 (2) d2R1 : d1R2
(3) d1R1 : d2R2 (4) d2Rz : d1R
Sol. (3)
Gd. 4 nRe
GM .gﬂ:
"R TR
gadR
9 _4 R
gQ d2 RZ
7. Four solid spheres are placed in such a way that their coincide with four corners of a square

having each side 20 cm (negligible mass). If each solid sphere is of 5 kg mass and 10 cm
diameter, then moment of inertia of whole system about an axis passing through the centre of
square and perpendicular to its plane (in kg—m?) will be

IfE 10 99 <IN U9 5 fHadnm SME @ IR 319 Mo 39 UHR & & S8 b= 20 9H (F0g
T PI) Yol & Uh a1 & IR DIl R R & @ 9 & &= A JoR+ dell 9 97 & dd &
A 3 & e R e &1 s el (fhum—iiexs #) g |

(1) 0.30 (2) 0.42 (3) 0.40 (4) .032
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Sol. (2)

m,R m,R

a=20cm ®

m,R m,R
2
2 a
=4 | ZmR%?+m| —
e en( 2
8

| = = mR? + 2ma?
5

|=%xSx(Sx10_2)2+2x5x(20><10_2)2

=2x102+4 x 10" =0 .42 kg —-m?

8. If a is amplitude of a simple harmonic oscillator then at which value of displacement the kinetic
energy and potential energy of this oscillator will become equal?

(1) = 2 2 (3) zero 4) 2

2 2 4
Ife TP TR NIl Sl I 3MATH a & al favdud & 59 79 R 39 Sladd &I Tfael SHolf vd

Rerfos ot aRTER 81 SREN?

a a a
1) — 2) — 3) I 4) =
(1) N 2) > () L (4) 1
Sol. (1)
K.E.=P.E
% mo?(a® - x?) = — mao?x?
X =% i
"2
9. If a stationary wave is represented by the equation as follows:

Y = 0.02 sin 4ntx cos2nt metre

then the distance between two consecutive antinodes in this wave will be
(1)0.25m (2)0.50 m (3)0.75m (4)1.00 m
IS TP ST TR BT AR TR0 gRT ad B 2 |

Y = 0.02 sin 4nx cos2nt Hex
N 39 T H T HANE UKUR] @ 7 Q& B
(1) 0.25 Hiex (2) 0.50 Hrex (3) 0.75 Hiex (4) 1.00 Hrex
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Sol. (1)
K=4r = 2_7:
A
2.1
A
A=t
2
. Ao
Distance §¥1 = 57" 0.25m
10. A copper wire is having length 2m and area of cross—section 2 mm2. Then amount of work done
(in joule) in increasing its length by 0.1 mm will be (young's modulus of elasticity for copper
Y=12x 1011 Nm-)
2m AIeR IR AT 2 mm2 YR HIC &3 $T U qid Pl IR & ol 39! =g 4 0.1 mm ghg HA
% forq fan man &Rl (S ) Brm
(@9 & fg I JRIRIAT N Y = 1.2 x 1011 Nm-2)
(1) 6 x 104 (2)6 x 108 (3)6 = 103 (4)6 x 104
Sol. (4)
W= 1 kx?
2
ke YA
(
1 -6
W= 1 ﬁ)@:l y 1.2x10"" x2x10 < (104
2 ¢ 2 2
W=6x104J
11. Two spherical bodies of same material are having mass ration 1 : 8. If first body moves with
terminal velocity vt in a viscous liquid then terminal velocity of second body in the same viscous
liquid will be
T & usred B a1 TMeld avgell d SHM AU 1 : 8 B | AT YUH a%g TP M &9 H A 9
vl T et A fgd axg @1 Sl e ga H e 9 B8R
(1) 2w (2) 4 vt (3) 8 vt (4) wt
Sol. (2)
Vour?
m_1_r
m, 8 r
Vo (1Y 1
Vv, \2 4
Vo = 4V
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12.

Sol.

13.

Two graphs X and Y drawn between emissive power (E») and wavelength () for a black body at

127°C and 527°C respectively are shown in diagram. If A be the area lying between Ex — A graph

and A-axis for graph X then this area for graph Y will be
U@ HivH & fog 1272 C 79 527°C R I &Fdl (Ex) U6 TRE (A) & 98 3RE HAw: X d Y

gRT FRETER <ol T 2| afd X—a & foIg B —A T 9 A— 31&T & A5 &1 &9%hal A a1 Y

NG & oIy I8 &5%et B |

Ex

T2=527°C

(12A

4)
Area of graph is E o T#

(2)4A

A

A2 = 16A4

v

(3) 8 A

(IT% & FTHA E o T4)

A (T [@jmi
A, (T, 800 2) 16

(4) 16 A

Isothermal and adiabatic P-V curves are shown in diagram. Then the ratio of slope of isothermal

P-V curve and slope of adiabatic P-V curve at point X is

A

Pressure (P)

X

Isothermal curve

T4

vy Isothermal curve
T2

Adiabatic curve

v

Volume (V)
1 Y R
(1) - @)y 3) B 4) —
Y Y
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fora § Tardl @ SE™ P-V 9% 3G ¥R W © | fi|g X W |Hadl P-V G @1 U9 T wE ™
P—V T &1 YOIl &I AT Bl 2 |

A

g (P)

v

(1) (@) v (3)

< |3

1
Y
Sol. (1)

Slope of Isothermal = §

Slope of adiabatic = — y% = —

W@HWW=§

m‘rmwm:—y% :>1

Y

14. If temperature of nitrogen gas is raised from 27°C to 327°C then percentage increase in root mean
square velocities and average kinetic energies of molecules respectively will be

Y ATSEIS 19 &1 Y 27°C | derdhr 327°C PR A1 S & o1 (Ui & v Hied qod 9 g
Jualt @l Ared oS Hoit 7 ufoera gfg s @Rl

(1) 41.4%, 200% (2) 70.7%, 100% (3) 70.7%, 200% (4) 41.4%, 100%
Sol. (4)
Vaus o \T
T+ =300 K
T2 =600 K
AVos , 100 = Y690 V800 100 _ (\Z - 1) x 100 = 41.4%
Vaws V300
KE o T
100 x AKE 6002300 455 _ 4009
K.E 300
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15.

Sol.

16.

Sol.

If two uniformly charged non—conducting infinite sheets are placed parallel to each other as shown
in diagram then electric field at points P,Q and R respectively will be

+0 +0
+ +
+ +
+ +
+ +
+ +
. L] .
+ +
P Q R
+ +
+ +
+
+
+ +

I 1 AARY AR JURMT ETeld IRd REAER U6 g8 & 9=k @1 & al fd5 P,Q @ R
R faga &3 wHe: B |

(1) =, 2,0 (@) =——,=—=—,0 (3) +2-)0,—— (4) 0,
80 80 280 280 280 280 280 280
(4)
Ep= 2 . 2 _ %
2e, 28, g,
c o
Eq=— - —=0
: 2e, 2g,
.0 , O _o
2¢, € &

If equivalent capacitance between point A and Point B is 10 uF for capacitors as arranged in given

diagram then capacitance of each capacitor will be

o

(@ Ju—
(@)

| |
C

R M fam § afsa JalRal & o afk g A 9 B & 72 g aiRar 10 pFg @ us weiRa
P aRar &1 |19 B |

(1) 10 uF (2) 5 pF (3) 20 uF (4) 2.5 uF
(3)
Equivalent circuit Jod wuY

/\
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17.

Sol.

18.

N

24

A &— c=—

Between AD circuit is balance wheat stone bridge (AD & Heg WU dferd &le i Hgford)
Cap=C

C
Cre= = =10 uF
AB > v

C=20pF

The specific resistance of a metallic wire is p, its length is L metre, area of cross—section is A m?
and resistance is R. If the length of wire is doubled by stretching it then its resistance will become

p faftre gftRlg & t& a1g & IR & F=1S L Hey, IR e &a3%a A 33 Hiex g ufiRig R 2|
I AR P XS Bl Wiad) I BR & Al $HBT GRIY 81 SR |

(1) 4R (2) R (3) 2R (4)3R

(1)

For constant volume when length of wire is doubled, area is half
(Frrd M & foIg oFeTE &1 AT &R WR &%l AT & el 8)

n_pt
A
R=p-2- _4R
A/2

An observer obtains null deflection in galvanometer at particular position, while performing meter
bridge experiment, as shown in diagram then the value of unknown resistance 'X' be

AIeR AY P TAM B4 99T T U&d Bl 3 3 quiis R R armdt § 3= ey g gan &
3rira gfeReg X' 1 /1 81 |

20 XQ

MAMA AN
iy L

m Go‘cm
Y
K

(1) 40 2)30Q (3) 20 4)6 O

/\
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Sol.

19.

Sol.

20.

Sol.

2
2_40

60
X=3Q

If I is the current following in wire PQRS as shown in diagram then the value of magnetic field at

point O will be
fora 5 yafa PQRS @R 4 | gRT ya1fed & a1 favg O R =&y &3 H1 919 8 |
:S
|
P
ol il bl bl
) 2r @ 4r ®) 2nr @ 4nr
(2
_ bl
Bo = 4r

A circular coil of 100 turns is formed by bending a 50 cm long copper wire and 3.14 amp current
flows through it. Then magnetic moment of this coil (in A—m?2) will be

I 50 ¥ IS B dfd D UP aR Bl AledR 100 BRI B AR HOSell 91 < 9 599 3.14
THRR gRT Ja1fed &1 R HoSell $H JHHII A0 (A-m2H) B8R |

(1) 6.25 x 104 (2)5.00 x 104 (3) 5.25 x 104 (4) 6.00 x 10~
(1)
M = INA
Radius of loop is U &I a1 R = ‘
Nx 271

€ 2
M =IN.n
Nx 27

M=6.25x 10

/\
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21,

Sol.

22,

Sol.

If a bar magnet is to be moved left between two coils X and Y which are placed perpendicular to
the plane of paper as shown in diagram then by viewing from left of coil X, the directions of
induced current in coil X and coil Y respectively will be

<
X Y

(1) anticlockwise, clockwise (2) anticlockwise, anticlockwise

(3) clockwise, anticlockwise (4) clockwise, clockwise

PRSI & Tl & oFad @ & HUsierdi X I Y & AL U JUs w0 (o H SR AR Ii 3R
TRl 8 a1 gusell X & aifl 3R 9 <@ W gosell X T Fusal ¥ URT gr1 P fIwm wHw
BT |

(1) areTad, <feromad (2) grHTa, qrETac (3) <féyomraq, amrac  (4) <feroTad, SfEomad

(3)

x = clock wise

y = Anticlockwise

X = SfErTad
y = drrEd

If resistance R = 100Q2, inductance L = 100 mH and capacitance C = 10 uF are connected in

series in an a.c. circuit and frequency of source is equal to the frequency of circuit then the values
of angular bandwidth and quality factor respectively are

(1) 1000 rad/ s, 0.5 (2) 2000 rad/ s, 0.5

(3) 2000 rad/s, 1.0 (4) 1000 rad/ s, 1.0

Ife U goamadi o1 aRuy § gfiRlg R = 100Q, WRéad L = 100 mH @ giiRkar C = 10 uF &ioft &3 |

IS & 9 gRuy § Fd @ aMgfd & SRR B a1 uRuyr # srefi Sus dieE 9 faRwar qunie & A=

B B |

(1) 1000 %/, 0.5 (2) 2000 ¥/, 0.5
(3) 2000 /3, 1.0 (4) 1000 ¥/, 1.0
(4)

1 1 1
- JLIC  Joix10®° 10°
or = 1000 rad/sec.

ol _1000x0.1 _
R 100

Or

Q= 1

/\
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23.

Sol.

24.

Sol.

25.

Sol.

If an object is placed at a distance of di from the focus of a concave mirror having focal length f
and image formed by mirror of this is at distance dz from focus then correct relation among these is

e f BIbd X & T Jfadel UV ¥ di §O WR U a%] &I & U4 &UVT gRT 9P| Ul BiHd
H de T W g T A1 Fifha § 9 wE 9= 2|

(1) f=dr+de (2) f= ydi+dy (3) f= \dyxd, (4) f = dyxd,
(3)

xy = f2

didz = f2

f=Jdd,

In a Young's double slit experiment, the slits are separated by 0.28 mm distance and the screen is
placed at 1.4 m away from the slits. The distance between the central bright fringe and the fourth
bright fringe is measured at 1.2 cm. Then the wavelength of light used is

1 & fgReie v 3 &1 Reel & 729 g0 028 mm 2 9 WRal Raaet ¥ 1.4 m & w® @1 2] afk
By TmdIel ol | el THdel o & g8 1.2 cm &, T Y& THRI & Qe © |

(1) 3300 A (2) 6000 A (3) 6600 A (4) 3000 A

(2

4).D B 1.2x102%x28x107°
d 4x1.4

= 6000 A

y=

The work function for cesium metal is 2.12 eV. If light of frequency 7x10'4. Hz is incident upon this
metallic surface then stopping potential required for electrons emitted from this metallic surface in
volt will be. (Planck's constant h = 6.63 x 10-34J—s)

(1) 0.78 (2) 0.90 (3) 0.64 (4)2.12

AR o1g &1 SR Bed 2.12 eV B | AT 39 o1g B IS W 7x10'* Hz G 61 g sfafea &,

ql Ui Idg 9 St sadeHl @ g PRI fawa aree § 8
(wiid ReRi® h = 6.63 x 10-34)—s)
(1)0.78 (2) 0.90 (3) 0.64 (4) 2.12

(1)
E=hv=6.63x103x7 x 1014 J
E=46.41 x1020J

-20
L 4B4110Y _gey
eVs=29eV x2.12eV
eVs =0.78 eV
eVs = 0.78 Volt
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26.

Sol.

27.

Sol.

28.

Sol.

If the total energy of an electron in ground state of Hydrogen atom is —13.6 eV then kinetic energy
and potential energy of the electron in second excited state (in eV) will be

BISRIOM URATY] &1 ol I7awf] H Solagid & Gad Hai—13.6 eV & a1 gaa! fgada Safora smawen #
gAdeid P el Sott g Rt ot (eV ) swer: 2l |

(1) +3.40, -6.80 (2) +1.51, -3.02 (3) 214, 86 (4) 218, 86
(2)
z2 12
KE = 13.6 x — = 13.6 x — =1.51eV
n 9
22 12

PE=-272x — =-27.2x 'y -3.02 eV
n

A radioactive nucleus X decays as follows :

X —2 5 Xi —F 5 Xo —% 5 Xs—F 5 Xa—T 5 Xs—% 5 Xs

If mass number of X is 226 and atomic number is 88 then mass number and atomic number of
nucleus Xs , respectively are

e eAfiea e X fergar af| 8 2 |

X —% s X1 —E 5 Xo —2% 5 Xe—F 5 Xe—T 5 Xs—% 5 Xe

IR X B SIAF G 226 9 WRATY] G&AT 88 Bl, T Xe P! SIA AT d URAIY FEIT SHH: B |
(1) 218, 84 (2) 214, 84 (3) 214, 86 (4) 218, 86

()

X2 — X2 4 oHet
86

X222 _ X 22 4 R0

86 2g7
X2222 - X3218 + oHe
87 85
X218 _ ¥ 218 g0
385 486 B
X 218 _ y 218
486 Sgg TV

A transistor is having current gain 0.96 in common base configuration. Now this transistor is used
in common emitter amplifier circuit and base current is changed by 20 pA. Then collector current is
changed by 0.48 mA and base emitter voltage is changed by 0.04 V. If 6 k Q load resistance is
used in collector circuit then power gain of this amplifier will be

TP gifver & forv SvafTss MR A= § gRT & 0.96 21 39 SWafve Scavie yadd ufRuy |
TRFd B FAD! MUR gRT H 20 pA F1 IR &xd § Al SHD AUEH gRT § 0.48 mA T IMER
ISP dreedl § 0.04 V &1 uRacd Bl © | I FuT8d uRu 3§ 6 kQ &1 drs uicRig ggad fdan
g @ 39 vadd &1 e o BT |

(1) 2.7648 (2) 3456 (3) 5.5296 (4) 1728
4)
Pout = |§ Re
Pin=Ves Is
. P
Power gain = F‘;” =1728

n
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29.

Sol.

30.

Three NAND gates are used as shown in diagram and give a new logic gate. Then Boolean
algebra for the new gate is

forg # g2y AR M NAND §RI &1 STIFT &R g9 4 dIfdhd §R & qiid Tl 8

A
Y
B
(1)Y=A+B 2)Y=A B (3)Y = (A+B) @)Y= (A.B)

(1)

T v

DOL
8| Po——

P=AA=A+A
Q=BB=B +B
Y-PQ-=-P+Q=AA +BB=A+B

Block diagram of a receiver is shown in diagram. The names of parts labelled X and Y in this
respectively are

Acceptor antenna

Output
Amplifier j—p

X > IF Stage

Y
Y

(1) Amplifier, Amplifier (2) Detector, Amplifier (3) Amplifier, Deterctor (4) Detector, Detector
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IR BT <ifh ARG R #§ T T 2| 3FH X g Y AHifbd 9 & A9 B 2

A g
Y
foefa
X > R > Y | TaHe
(1) vad®, yads (2) Ega®, yad (3) vad®, Eqa® (4) GqT®H, TGAD
30. (3)

x-Amplifier Tag®
y-Detector G
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31.

Sol.

32.

Sol.

33.

Sol.

34.

Sol.

35.

Sol.

Resonance’ =————STATE TALENT SEARCH EXAMINATION-2018 | 18-11-2018

Educating for better tomorrow

PART-II
CHEMISTRY

The ratio of number of molecules present in 8g methane and 18g water is
89 WAT TAT 18g T H IURAT AVEIT &I FAT BT UM ©
(1)1:1 @1:2 (3)2:1 4)4:9
(2)
8

Number of molecule of CH4 = [ﬁj Na

Number of molecule of H20 = (%J Na

So ratio of molecule =1 : 2

Nodal plane for p; orbital is

p; H&H B oIy Arsel da &

(1) xy (2) yz (3) zx (4) yz and zx
(1)

Nodal plane of Pz orbital is xy.

The period and group number of an element having outermost electronic configuration 3d3, 4s2 are
respectively

JEIqH Solaeie A= 3d8, 452 dTel T BT 3MMad RO § 3Mad el ¥ |l B ©

(1)3,3 (2) 3,5 (3)4,3 (4)4,5

4)

Period No : 4 ; Group No : 5

The correct order of stability of Oz, O3, O, and O3~ according to Molecular Orbital theory is

anfdas Fers g & IFAR Oz, Oy, O, T2 07 & i $1 98! H4 & |

(1) 02> O} > Op > 03~ (2) O >02> 0, > 03"
(3) 02> 0; > 05 > O, (4) Of >02> 03 > O,
()

Species O2 0 05 02~

BO 2 25 1.5 1

So order of stability is O2* > O2 > Oz > 022"

If the volume of a gas is 2L at 300 K temperature and 1 bar pressure, then at 450 K temperature
and 1.5 bar pressure, its volume in litre will be
Jfe 300 K 919 Td 1 bar 19 TR U I &7 M= 2L 81 dF 450 K 919 g 1.5 bar g9 TR SHI

I ofiex | 81

(M1 ()2 )3 (4)6
(2)

P1V1 P2V2

T T

1x2 15V,

300 450

Vo = 2L
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36.

Sol.

37.

Sol.

38.

Sol.

39.

Sol.

40.

Sol.

The value of AG for reversible reaction at equilibrium is

(1) zero (2) positive

(3) negative (4) depends on conditions
ATRITERAT TR SShAUY AfATHAT & fog AG &1 919 8

(1) =™ (2) gD
(3) FoTTTHD (4) aRRerfeRl TR iR
(1)

AG for reversible reaction at equilibrium is zero.

The relationship between solubility product (Ksp) and solubility (s) for Ag2CrOa4 will be
AgeCrO4 & forg faerad oMwd (Ksp) oI ferran (s) # |ae & |

(1) Ksp =g (2) Ksp = 4s3 (3) 4Ksp =g (4) Ksp =g?
(2)
Ag2CrOs —— 2Ag" + CrO,*
28 S
Ksp = 458

Br2 + H202 — BrOs™ + H20
The increase in oxidation number of Br in above reaction wil be
Br2 + H202 — BrOs™ + H20

SR AMfHAT § Br & Sffa=iIdRol 3id 3 g gig aril
(1o (2) -1 (3) 1 (4)5
(4)

0 +5
Br, + H2O2 —— BrO3 + H20

Increase in O.N of Br =5

Electron precise hydride among the following is

srenferRad # & golagi= uRYE eEgEs 2|

(1) B2Hs (2) CH4 (3) NHs (4) HF
(2

CHa4 is an electron precise hydride

The chemical formula of the compound of calcium obtained by heating calcium oxide with coke in
electric furnace up to 2273-3273 K temperature will be

fagra <Y # 2273- 3273 K AU 0% dfewd ags & did & T T 37 W a9 dfeaad RS
®1 RS A BN

(1) CaeC (2) CaCz (3) CaCOs (4) Ca(OH)2

(2

Ca0 + 3C —273328K_, GaC, + CO
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41,

Sol.

42,

Sol.

43.

Sol.

44,

Sol.

The hybridised states of carbon atoms in diamond and fullerene (Ceo) respectively are

(1) sp® and sp? (2) sp? and sp® (3) sp®and sp (4) sp® in both
R AT FRIA (Ceo) H HTEA TRATY B FHRA FaReTE HAI: 8

(1) sp® a sp? (2) sp?a sp?® (3) sp®a sp (4) =i % sp?
(1)

Hybridization of carbon in diamond is sp®. as each carbon form 4c (sigma) bond in tetrahedral 3D
network, whereas in fullerene, each carbon is sp? hybridized.

0.308 g COzis obtained on the combustion of 0.21 g organic compound. The percentage of carbon
in the compound is

0.21 g BrdfTH NfH & g89 WR 0.308 g CO2 19 Ut ¥l B | A # P o1 ufcreraan 7

(1) 40% (2) 4% (3) 14.67% (4) 13.5%
(1)
Organic compound + O2 —— CO2
POAConC
44

we = (0308j 12

44
% of C in organic compound = 708 et x 100 = 40%
44 )0.21
(i) O

Compound [A] in the above reaction is

(i) O
[A] —)HCHO+CH3CH2CHO +Zn0O+HyO

(i) Zn/H,O

SR IrfAfshar § AfD [A] B
(1) CHs—CH>—-C=CH (2) CHs~CH2-CH=CH2

CHs—C=CH
@ | ? (4) CHa—CH=CH—CHs

CHs
(2)
: (|) 03
CHs — CH2-CH F CH:2 » HCHO + CH3z — CH2 — CHO + ZnO + H20.
(i) Zn / H20

The greenhouse gas among the following is

enferRad # | Meeew I 2|

(1) CO (2) CO2 (3) NO (4) NO2
(2)

COqis a green house gas as it absorbs and emits radiant energy within the thermal infrared
range.
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45, The substance exhibiting ferrimagnetism among the following is

Felfefad # A BOgrdd JaRid SR aren garef @
(1) Fe (2) CrO (3) MnO (4) FesOq
Sol. (4)

FesOa4 exhibit ferrimagnetism

46. The van’t Hoff factor of very dilute aqueous solution of NaCl is

NaCl & i a9 el faeras @1 arve €% Ionid &

(1) 0.5 (2) 1 (3)1.5 (4)2
Sol. (4)

i for NaCl = 2

47. The specific conductance of 0.20 M KClI solution at 298 K is 0.025 S cm~'. Its molar conductivity is

S cm2 mol-! will be

298 K 0.20 M KCI facras @ fafdre areideg 0.025 S cm~! 8 | SH®! HAlelR dTeidbdl Scm?2 mol-! #

Bl
(1)1.25 (2) 507 (3) 80 (4) 125
Sol. (4)
Ay (KCI) = K”COOO = 0'02:_;;000 =125 Scm?mol-!
48. The rate of reaction of a first order reaction is 6.93 x 102 min-'. Then its half life in minutes will be
B werd Sife arflifhar &1 a7 ReRi® 6.93 x 102 min=' 81 T $Ha! 3@ My fAeie # &
(1) 0.1 @)1 (8) 10 (4) 100
Sol. (3)
For Ist order reaction
to = 0.693 0693 _
K 6.93x1072
49. The element refined by Mond’s process is
Aivg WshA gRT URha fhar WM arer o ®
(1) Ge (2) Ni (3) Si (4) Ti
Sol. (2)

Ni is refined by Mond’s process.

50. The compound having highest capacity to coagulate negatively charged colloid Sb2Ss will be
TR PIcilss SbeSs BT Thi~ad HR- P Falfde &&dr aren Aiffie 8
(1) KCI (2) BaCl2 (3) SnCla (4) AICI3

Sol. (3)

SnCl4 has highest capacity to coagulate negatively charged colloid Sb2Ss.
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51.

Sol.

52.

Sol.

53.

Sol.

54.

Sol.

55.

The responsible for exhibiting strong reducing property by HsPO:2

HsPO2 ERT Uadt 30 9T USRI &% & foly STRERT oeg @

(1) P-H (2) O-H (3) P-OH (4) P=0O
(1)

Presence of 2 P-H bonds is responsible for exhibiting strong reducing property by HzPOo.

The set of coloured ions among the following is

enfafed & 9§ T el &1 9= ©

(1) V3+, Ti4+, Mn3+ (2) Scd+, Cr3+, Cos+
(3) Cr3+, Co®+, Fesd+ (4) Ni2+, Zn2+ Cu?+
(3)

Coloured ion = Cr®*, Co®*, Fe®*, Ni?*, Cu®*, V3, Mn3*

Colourless ion = Sc®*, Ti*, Zn?*

The hybridisation state of central atom of [Ni(CN)4]2-
[Ni(CN)4]> & &1 URATY] B HHIOT FaReAT B |
(1) dsp? (2) sp*d (3) spd? (4) sp®
(1)
[Ni(CN)4]>

v

Ni2* = 3d®¢ With strong ligand so hybridization is dsp?.

Alkyl halide among the following undergoes Sn1 reaction most readily is

JeforRad H | f¥e GImar § Sni AWAfHAT S arel Ufewhal sallgs ©

(1) CHsCl (2) CHsCH2Cl (3) (CHs)=CHCI (4) (CHs)sCCl
4)

(CHs)sCCl form the most stable carbocation among given and undergoes Sn1 reaction most
readily.

CHs

CHs-C-Br 4+ NaOCzHs > [A] + CaHsOH+ NaBr

CHs

[A] in the above reaction is

SRIE Afafshar # [A] €

C|)H3 C|3H3 C|3H3 CHs
) CHs—T—OCHs @) CH3—(|3—OCzH5 3) CHs—C|7| (@) CHs-C-H
CHs CHs CHz CHs
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Sol. (3)
The given reaction is example of Bimolecular elimination reaction and alkene is formed as product.

ﬁHa CHs
I
CHs—CI—Br +NaOCeHs ——>  cH,—C=CH, + C2HsOH + NaBr
CHs;
56. The hydrocarbon obtained by electrolysis of sodium acetate is
(1) Methane (2) Ethane (3) Ethene (4) Ethyne
AIfeTw Viiee & Jga AUTe | U SESIhET 7
(1) 5 (2) T (3) wim (4) TaTEA
Sol. (2)
At anode
O O
7 4
CH3—C< —> CH3—C< +1e
o Q
O
// [
CHs — C\ —> CHs+ 0=C=0
Q
CHs + CH3 —> CH3-CHs
57. Products [A] and [B] in the sequence of reaction are
.HNO H,SO Sn+HCI
CGHG conc 3+Aconc 2504 1A n+ B]
(1) Nitrobenzene, Aniline (2) Nitrobenzene, Phenyl hydrazine
(3) Benzonitrile, Aniline (4) Benzonitrile, phenyl hydrazine

Affrar & @A # Iarg [A] @ [B] &

CeHe ¥iE HNO, + 91 HpSO, rpy  Sm+HOI gy

A

1) AEgISIA, el (2) TAEEId=IHA, B B

KIS IMECANEEIR] (4) SoFTEEIS, BT BTgRiA
Sol. (1)

Ox z
o Conc. HNOs + Conc. HzSO4 Sn + HCI
o A [Nitration] [Reductlon]
Nitrobenzene Ariline

58. Water soluble vitamin among the following is

(1) Vitamin-A (2) Vitamin-C (8) Vitamin-D (4) Vitamin-K

enforRad § | ol # I fenfi= 7|

(1) faerfa=-A (2) faerf= -C (3) faerf= -D (4) ferfi= K
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Sol.

59.

Sol.

60.

Sol.

(2)

Vitamin C is water soluble.

Polystyrene is related to

(1) Thermoplastic polymer (2) Thermosetting polymer

(8) Fibres (4) Elastomer

Uffererg T Hafdd 2 |

(1) TTGT gD (2) TTIGE IEAD. (3) = (4) TR TEAD

(1)

Polystyrene —[-CHZ—?H ++— is a thermo plastic polymer as it get soften while heating and can be
Ph

remoulded in different shapes.

The most stable conformer of cyclohexane is

(1) Chair conformer (2) Boat conformer

(3) Twist Boat conformer (4) Half Chair conformer
AgFARRIA BT FASD W FHU ©

(1) BT Ty (2) Hre1 HwY

(3) WRIY! il HHY (4) 1€ B Ty

(1)

The most stable conformer of cyclohexane is chair conformer. In chair conformation, it has
minimum torsional, eclipsing and angle strain.
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PART-III
MATHEMATICS

61. Functionf: Q —» Q, f(x) =3x + 11 is
(1) one- one into (2) one- one onto (8) many-one onto (4) many -one into
B f: Qo Q, f(x) =3x + 11 8|
(1) TH®! arerdy (2) THDI ATBIEDH (3) IgUD! IMTBIED (4) 98TDI ey
Sol. (2)
f:Q—>Q
f(x) =3x + 11, Let x1, x2 € Q
f(x1) = f(x2)
3x1+11 =3x2 + 11 = X1 =Xz
one - one
Range is all rational numbers, f is one-one and onto
62. Range of function f(x) = 5 IS
1+ x
T f(x) = Xg BT IR T |
1+ x
11 1 1 11 1 1
1) | ——,— 2) | —=,——4= 3) | —=,= 4) | —,——
™ (-43) ()[J? JEJ @ (-33) @ (53)
Sol. (3)
X
f(x) =
) 1+ %%
1
f(x) =
—+X
X
1
X+ — € (—o0,—2] U[2,)
X
1 {—1 1}
1272
X+—
X
63. Value of cosec 15° is
cosec 15° &1 A & |
(1) & 2 E (3) @ (4) %
J3 +1 22 22 J3 -1
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Sol.

64.

Sol.

65.

Sol.

66.

Sol.

4)

sin(45°— 30°) = sin 45° cos 30° — cos 45° sin 30°

sin 15° = 3 _ =\/§_1

22 22 22
coses15°=£
V3 -1

If (x +iy) (2 + 3i) = 1 + 8i, then value of x is
I (x +1iy) (2+3i) =1+ 8i, A x BT 9 B |

(1) +2 (2)—1 (3) +1 (4)-2

(1)
(x+iy) (2 +3i)=1+8i

2X + 3xi+ 2iy—3y =1+ 8i

(2x — 3y) + (3x + 2y)i = 1 + 8i

2x — 3y=1
3x+2y=8

onsolving x=2,y=2

How many words can be formed by using letters of word 'RAJASTHAN' ?
'RAJASTHAN' 3= 3 Ug<h JAeRi A b & 9911 O Fobdl © 2

(1) 60408 (2) 60480 (3) 60840 (4) 60804

()
'RAJASTHAN'

|
9 60,480
3!

2

10
The term without x in the expansion of (xz —lj is

2

X

(xz—lj P UAR H x 3T UL ©

X

(1) +252 (2) - 252 (3) - 225 (4) +

(2)

225

/\
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67.

Sol.

68.

Sol.

Tret = 10C; (x2) 10~ (;_3}

Tre1 = 10C, x20-4 (—1 )r
r=>5

- 10.9.8.7.6

Te = 10Cs (—1)5 = — 19Cs = — 19Cs = _ 252
o= "Cs (1) ° °% 5.4321

If the sum of three numbers of an AP is 15 and the sum of their cubes is 645, then the greatest

number is

fe TR Ao B N9 G BT A5 © qAT SAB T BT AT 645 B, O T IS &7 2 |
(15 (29 (3)8 4)7

(3)

Let numbersarea—d,a,a+d
3a=15 =a=5
(5—d)®+125 + (5 + d)® = 645
(10)2 =3(25 — d?) (10) = 520
100 — 75 + 3d? = 52

3d2 =27

d=+3

numbers are 2, 5, 8

Arithmetic mean of two numbers is 4 and Harmonic mean of these numbers is 3. The smaller

number is
T I3 BT FHIR ALY 4 AT &X1cHS A1eg 3 g, Il BIST I&AT 2 |
(1)3 (22 (3)6 (4) 4
(2
a+tb _, —~a+b=8
2
@=3 =2ab=3x8
a+b

ab=12

number a, b are 6 and 2 smaller number is 2

/\
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69. If logax + logz(x —1) = 1, then positive value of x is

T logax + loga(x —1) = 1, A x BT &ATHG A B—

(11 (2)3 (3) 4 (4)2
Sol. (4)

logz x+ logz (x —1) =1

logz x(x — 1) =1
X2—x=2
x2—x-2=0

x=2,x=-1
70.  Value of lim—— is
' N
X
lim—=—— T 919 2 |
N
(1) +1 (2) +2 (3) -1 (4) -2
Sol. (2

lim =2

x—0

() -

x—0 X

71. The length of intercept cut by straight line 3x + 4y = 6 between the axes, is
A W1 3x + 4y = 69 &l & 7Y B Y A<WUS DI ANTg o |

(2)3 (3)5 (4)

| o
N |

(1)
Sol. (1)

3x+4y =6

Distance between (2, 0) and (0, 3/2) = f4+% = g

72. The coordinates of centre of circle x2 + y2 + 8x + 10y —8 =0 is
JAXC+y2+8x+10y—8=0 = & e B
(1) (4,5) (2) (-4, 9) (3) (-4, -5) (4) (4,-5)
Sol. (3)

X2 +y2+8x+10y—-8=0
(x+4)2+(y+5)2=49

Cerbe (-4, -5)
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73.

Sol.

74.

Sol.

75.

Length of latus rectum of the ellipse 4x2 + 9y? = 1 is

Erefga 4x2 + 9y2 = 1 & AT & =S B |

2 4 5 1
M3 @3 ® 3 3
()
4x2 + 9y? =1

X + Y =1

N3
3

o= fi-d
9

2
Length of L. R. = 2 x [b_] -2,

a 9

L.R. = 4
9

What is the probability by throwing two dice together that they neither appear equal digits nor the
sum of digits by 7 ?
T Ul DI UH AU BT R A Al FAM 3iH AW AR T B (bi HI AR 7 8, DI UTRdHal a1 8 ?

7
13 (@)

(2)

Total cases = 36

2
© 3 (4)

W=
w| o

faceable cases = {(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6), (3, 4), (4, 3), (1, 6), (6, 1), (2, 5), (5,2)}

=12

Probability = 12 = 1
36 3

The value of sin™! (ﬂj +2 tan! (lj is
5 3

sin™T (%J +2 tan! (%) BT A B |

(1) @) + 3)

r
2 3

IE]
I

/\
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Sol.

76.

Sol.

77.

(1)

sin™T (ﬁj + 2 tan! (lJ
5 3

tan (ij + tan? (lj + tan™? (lj
5 3 3

1
—1 _
1_ﬂ + tan (3)

9

‘OO\U'I

tan-

tan-1(3) + tan™! 1 -2
3 2

IfA+B= T o and A-B = g then matrix A is
2 -5 0 3
7 0 3 -2

I A+B= dUTA-B = g1, I M AR

olvd el e

(2)
A+B={_7 0}
2 -5
A—B={3 —2}
0 3
2A={_4 _2}
2 -2

S

1 3 2

If  is the cube root of unity then value of determinant |[0® 1 o] is

o o 1
1 o o

I 0 SHRE BT TH g9 81, A ARG [0° 1 o & 949 2|
o o 1
(1)3 20 (3) 1

(4)2

/\
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Sol. (1)

78. If, points (x, —=2), (5, 2), (8, 8) are collinear, then the value of x is

fag (x, —2), (5, 2), (8, 8) WW B, Tl x HT AN 3—

(1)1 (2)3 (3)0 (4)2
Sol. (2)

(x, =2), (5, 2), (8, 8) are collinear

2+2 8-2
-x 8-5
12 = 30 — 6x
x=3
2 .
79. If f(x) = o, .|fx32 is continuous at x = 2, then the value of k is
3, ifx>2
2
afg f(x) = ko, qﬁ{xgzmﬂﬁﬂﬁﬁmx:ZWWﬁ,?ﬁkEﬂW%I
3, afex>2
1 5 1 3
1) — 2) = 3) — 4) =
(1) 2 (2) 2 3) 5 4) 2
Sol. (4)
2
f(x) = ko, x <2 continuous at x = 2
3, x>2
3
4k=3 =k=>
!
80. Differentialtion of y = tan~' (secx + tanx) is
y = tan~' (secx + tanx) &I Taderd 8—
3 3 1 1
1) = 2) = 3) — 4) —
(1) > 2) 2 3) 2 4) >
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Sol.

81.

Sol.

82.

Sol.

4)

y =tan™! (sec x + tan x)

dy _ 1(secxtanx +sex 9] B (sec x(secx +tanx) _ secx(secx +tanx) 1

dx 1+(secxtanx)®?  1+sec®x+tan®x+2secxtanx  2secx(secx +tanx) 2

Volume of a cube is increasing with a rate of 12 cm?®/sec. If the length of its edge is 16 cm then
rate of increase of surface area is :

TH O P AIAT 12 FHI/A & &R 4§ 98 &1 o | IR $Hd BR B oA=Is 16 T B, ANy
&P 9¢7 Bl &Y o
(1) 2cm?2/ sec (2) 3cm?/ sec (3) 4 cm?/ sec (4) 5cm?/ sec

(2)

d_v =12 cm? /sec.
dt

v=as

N _gpdd 12=3x(16)2[%j
dt dt dt
S =6a?

98 _425% _qo1p 12

dt dt 3x(16)
%=m=30m2/sec

dt 48

The equation of tangent at point (1, 1) to the curve x +.fy =2 is :
T x+\y =2 B fag (1, 1) W Tt Y a1 aeeRer B

(1)x+y-2=0 (2)x-y-2=0 B)x-y+2=0 4)x+y+2=0
(1)

«/;+ y =2

1 1 dy

o0 2fy dx
dy Y

dx  Jx
Equation of tangenty — 1 =—1 (x — 1)

X+y=2

/\
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83.

Sol.

84.

Sol.

85.

Sum of the perimeter of a square and circumference of a circle is given. If sum of areas of square
and circle is minimum, then the relation between side of square a and radius of circle r is

TEH I BT URAT qAT g9 I IR H1 A A T 2| AR 39S SFBA BT AW FAGH ©, A a
BT ST a qA1 g DI AT r H GIY 8-

(1)2a=r (2)a=3r (3)3a=r (4)a=2r

4)

Let side of square is a, radius of circle is r
4a + 2nr =k

A=nr2 + a2

2
Az (k—ZﬁrJ
4

dA _, . 2(k=2n)

i x (—2n) =0

k—2nr
r =
8

8r=k—-2nr
8r=4a
a=2r

. . X+sinx
Integration of function
1+ cosx

with respect to, x is

X+SIX 1 x & e FHIde
1+ cosx
(1) gtanx +C (2) xtang +C (3) gcotx +C (4) xcot% +C

(2)

Ix+smxdx B I(x+smx)
1+ cosx

X
sec? = dx
2

= j X sec? X 4+ sinXcos X sec? X |dx = j Xsec? X itanX |dx =xtan> +C
2 2 2 2 2 2 2 P P

n/2

Value of | (J/tanx ++fcotx)dx is
0

T(x/tanx ++Jcotx)dx &1 A &

0

(1) 2n2 2 ﬁ 3) “f (4) w2

/\
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Sol. (4)
™2 "2 tanx + 1
I Jtanx ++Jcotx dx = J' dx
0 0 \/tanx
tanx = t2 , sec2xdx = 2tdt , dx = %
+

=I(1+tzj 2t . I1+t ”1 I [” )

m_zj
t 1+t 1+t
( ) 0 +t2 - +2
t
1 0
2 T _[i){zﬂ} _ 3=
2 2 2)l2 2
0
86. Common area bounded by the curve x2 =4y andline4y =x+2is
TP X2 =4y TAT XWT 4y =X + 2 D SHITS &F BT &Th 8
7 9 5
1) — 2) = 3) =
(1) 3 ) 3 (©) 3
Sol. (2)

=4y 4y =X +2
(4y —2)2 =4y
4y2 -4y +1 =y
4y2 -5y +1=0
(y—1)(4y-1)=0
y=1,y=1/4
XxX=2,Xx=-1

Required Area

g

e

2 2 2 3 2
x+2 _x dx = 1 X pox-X | - 1 2+4—§ - 1—2+l = 10+7
4 4 4\ 2 3), 4 3 2 3 3 6

_27.9
24 8
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87. solution of differential equation 1—x® dy = x2 dx is
arabel THERUT 1—x° dy = x2 dx BT & 8

(1) %cos—1 x3+cC (2) 3sin"'x3 + ¢ (3) %sin—1 x3+c¢C (4) 3cos' x3 + ¢

Sol. (3)
J1-x%dy = x2 dx

= y= %sin‘1(x3)+C

jdy:jﬁdx

88.  The positive value of projection of vector 4i—2j+k on vector 3i+6]j—2k is
Gfee 4i—2j+k b1 G 3i+6]j—2k B Y& B G-IHD T B
2 5 3 4
1) = 2) = 3) = 4) =
(1) 2 @ = @) > ) 2
Sol. (1)
(4|—2]+R).{(3'+6J_k)}
12-12-2| 2
7 7
89. The angle between the planes, x + y+2z=9and2x -y +z=15is:
HAATA X +y +22=93R2x -y +2=15 AL PIVT &—
0 i i 2n
1) = 2) = 3) = 4) ==
(1) 3 2) > 3) 2 4) 3
Sol. (1)
X+y+22=9,2x-y+z=15
oS0 < 2-1+2 _§_l
J6%6 | 6 2
0=nmn/3
90. If E(X) = % and E(X?) = 3 of variable X then variance of X, var. (X) is :
Ifg TR X &1 E(X)=g?-r%ﬂE(Xz):S%\'FﬁXWHW,VW.(X)WW?—
9 1 5 3
1) = 2) — 3) = 4) =
(1) 2 (2) 1 3) 2 (4) 2
Sol. (4)
3Y 9 3
Y =E(x®)-(E(x)?2=3-]2| =3-2 =2
ar(x) = E() = (5(x) [zj =3
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