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PART A — PHYSICS

ALL THE GRAPHS/DIAGRAMS GIVEN ARE
SCHEMATIC AND NOT DRAWN TO SCALE.

1.

A man grows into a giant such that his
linear dimensions increase by a factor
of 9. Assuming that his density remains

same, the stress in the leg will change by a

factor of :
@ 9
1
@ 3
3) 81
1
O

A body is thrown vertically upwards.
Which one of the following graphs

correctly represent the velocity vs time ?

v

(1)

t>

T A — oiifaes fagm
faw 73 gyt arE) YErgHtaar samEn §
3V TheT & ST F@TTohd T&l &1

Tk A, TH faumersd AFd § 39 YR
gfafdd 2 & for sgeht Yeia fomd 9 7 5
S € | AT TR SHh oM | hIE qiedd el
BIT & 1 ST 2 H Wfeteret o 1M1 81 ST 2

9
1
9

T fqug =l SHEler SR I Tk Thehl STl
T 9 H 9 U 96T % @iy AT
T RIaT € 2

4
v

(1)

t>
T
0
(2) t—
T
0
3) =
J
4) ALH
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A body of mass m=10"2kg is moving in
a medium and experiences a frictional

force F=—ko? Its initial speed is

0p=10 ms~ L.

1

3 mvoz, the value of k will be :

If, after 10 s, its energy is

(1) 1073kgm™!

(2) 107 3kgs~!

(3) 107*kgm™!

(4) 107'kgm 1ls™1

A time dependent force F=6t acts on a
particle of mass 1 kg. If the particle starts
from rest, the work done by the force

during the first 1 sec. will be :

(1) 45]
(2) 22]
3 9]
(4) 18]

m=10"2kg SFHM I T fq0€ Tk A1ead
H S W@ T iR TH T 9 F= — ko?
sMYa &Ial g1 favg &1 yrfryw an
0,=10ms ™1 21 T 10 s % =g ITH Tl
1

3 mvoz%\'FﬁkEh‘r‘ﬂlﬁﬁlTﬂz

(1) 1073kgm!

(2) 107 3kgs~!

(3) 107%*kgm~!

(4) 10" Tkgm-1s~1

1 kg SSHM 1 T 60, Th 999 R MR
(time dependent) 9cT F =6t =hl ATHT hdl
¥ 1 afg o1 farmmeen ¥ o € @ Teet 15 H

o g fohan 7o sl 2
1) 45]

) 22]

G 9]

4) 18]
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The moment of inertia of a uniform
cylinder of length I and radius R about its
perpendicular bisector is I. What is the
ratio I/R such that the moment of inertia

is minimum ?

3
O Y
) %
G) 1

3
@ 75

A slender uniform rod of mass M and
length I is pivoted at one end so that it can
rotate in a vertical plane (see figure). There
is negligible friction at the pivot. The free
end is held vertically above the pivot and
then released. The angular acceleration
of the rod when it makes an angle 6 with

the vertical is :

0
X
(1) i—? sin 6
(2) i—? sin 6
(3) 32—? cos 0
4) i—? cos 0

Tk 5153 R Q1 oIS [ o Tk §HA ST &l
3G AT fguTSTeh o HUel STSed STl
181 Sie ot 3 Fetam W & ford st
I/R B ?

Teh AU M TE o%&lE [ &l 9doll U9 Ueh
UM B 1 T a0 (R § 599 fo ag
Teh SHEATER FHAA B o0 ol © (Fom1 3fEd) |
3 H1 T 0 F 1 B F @ AR H ol
F TR FEAER TR B fean S 1 e
TS T W 0 HI AT & A SHHT RV
TR BT

0
X
(1) 32—‘;; sin 0
(2) i—‘(l; sin 6
(3) 32—‘(15 cos 0
4) i—? cos 0




The variation of acceleration due to gravity
g with distance d from centre of the
earth is best represented by (R=Earth’s

radius) :
|g
(1) / q
O
5 )
@ /\
: d
O R
&5
o |\
: d
O R
@) N\d,
O R

A copper ball of mass 100 gm is at a
temperature T. It is dropped in a copper
calorimeter of mass 100 gm, filled with
170 gm of water at room temperature.
Subsequently, the temperature of the
system is found to be 75°C. T is given by :

(Given : room temperature =30°C, specific
heat of copper=0.1 cal/gm°C)

1) 800°C

2) 885°C

4

(1)
(2)
(3) 1250°C
(4) 825°C

Ye&t o g 9 g d o F1¥ e @l g
geae = o 9 fofg 1% § 9ol 9el Sunan
T E? (R= geait =i o)

r
o / )
O

O R
g \
o LN\
: d
@) R
@) ? d
O R

100 gm SHHI STl Alsl o Teh TIet T AT
T 1 3§ TH 170 gm T ¥ R T 100 gm
% die % HARMHI, Sifeh A & aIaH W
g, # =@ fen s §1 qeaveq fem
ATIHM 75°C 9= S € 1 T oh1 | 8RT

(fean ® : HHY o1 ra|M = 30°C, el &1 o
S =0.1 cal/gm°C)

800°C
885°C

)
)

3) 1250°C
) 825°C

A/Page 5

SPACE FOR ROUGH WORK / T% &td & foalq swte



10.

An external pressure P is applied on a cube
at 0°C so that it is equally compressed from
K is the bulk modulus of the

material of the cube and « is its coefficient

all sides.

of linear expansion. Suppose we want to
bring the cube to its original size by

heating. The temperature should be raised

P
D 3aK
P
2 “K
3a
@) Pk
(4) 3PKa

Cp and C, are specific heats at constant
pressure and constant volume respectively.
It is observed that

C,—C,=a for hydrogen gas
C,—C,= b for nitrogen gas

The correct relation between a and b is :

1) azﬁb
) a=b

3) a=14b
4) a=28Db

10.

0°C R @ 3T Th o9 T Th o1& P o
S § 998 a8 9ot e ¥ SR gifed
B 71 B o gl T ST YA TOTih
K & W@ J9R Ul o T A =9 61 7
Yk e AHR H M © Al STk qraHH i
foRdHT ST T2 ?

P
M 34K

P
2 WK

3a
®)  pr
(4) 3PKa

feer <@ don frer e W fafyre =
AL C, U C,, &1 1 e & foh

wEge % fad, C,-C,=a
Tegro o ferd, C,~C,=b

a 3R b % 1< I e TFaI2l BT
1) az%b

) a=b

3) a=14b

4) a=28Db




11.

12.

The temperature of an open room of
volume 30 m3 increases from 17°C to 27°C
due to the sunshine. The atmospheric
pressure in the room remains 1x10° Pa.
If n; and neare the number of molecules in
the room before and after heating, then
ne—n, will be :

1) —1.61x10%3
) 1.38x1023
3) 25x10%

(4) —25x10%

A particle is executing simple harmonic
motion with a time period T. At time t=0,
it is at its position of equilibrium. The
kinetic energy - time graph of the particle
will look like :

KE
(1) 00 T T T t—
2
KE
2 0 T t—
KE
3) of T T t—
2
KE
(4) o0 T T T t—
4 2

11.

12.

T =t fReol 9 T gol g 30 m® A
A HH FHT AEH 17°C ¥ agak 27°C &
ST 31 W F TR AHSHAT T
1x10° Pa & WAl T | A T o 3T 03T
%! HeA T BH 9§ Ygd T o8 | A n, o
nf%ﬁnf—niwmm:

1) —1.61x10%
2) 1.38x1023
3) 25x10%

(4) —25x10%°

Teh hUl, AR T ¥ T e T e &l
B T =0 W I8 grereeen o feafa 7 €1
= 8 9 0 91 9u5a & @Yy fas St
1 HEl S & ?

KE
(1) 00 T T T t—
2
KE
(2) 0 T t —
KE
3) of T T t—
2
KE
(4) o0 T T T t—
)
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13.

14.

An observer is moving with half the speed
of light towards a stationary microwave
source emitting waves at frequency
10 GHz. What is the frequency of the
microwave measured by the observer ?
(speed of light=3x10% ms~1)

(1) 10.1 GHz
(2) 12.1 GHz
(3) 17.3 GHz
(4) 153 GHz

An electric dipole has a fixed dipole

moment ; , which makes angle 6 with
respect to x-axis. When subjected to an
- A
electric field E;=Ei, it experiences a
- A X
torque Ty=1k. When subjected to

- A
another electric field Ey=+/3 E;j it

- -

experiences a torque T, =— Ty . The angle
01is:

(1) 30°

(2) 45°

(3) 60°

(4) 90°

13.

14.

T Y&Teh TeRTT T11d w1 3l Tifd | 10 GHz
Frefd & Tk fEerR gaq a8 (microwave)
BT 1 T S @1 & | UeTeh RI AT T g
TT Y TGP <1 A BA

(YRT ohl AA=3x108 ms—1)

(1) 10.1 GHz
(2) 12.1 GHz
3) 17.3 GHz
(4) 153 GHz

ww forega fgya 1 feer fgga sl p & S0
o - 181 D 0 HI TS | Fore 89 By= B

# T W T qA A Ty = ok B S
H ¥ T 89 Bo=3 B, § WA W
T T A Ty=— T, H1 SIIT FA R

ST @ hT | BT

1) 30°
2) 45°
(3) 60°
4) 90°
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15.

16.

A capacitance of 2 uF is required in an
electrical circuit across a potential
difference of 1.0 kV. A large number of
1 wF capacitors are available which can
withstand a potential difference of not
more than 300 V.

The minimum number of capacitors

required to achieve this is :

1 2

2) 16
3) 24
4) 32

In the given circuit diagram when the
current reaches steady state in the circuit,
the charge on the capacitor of capacitance
C will be :

—E||—«/v5vv—
—|C|—M/rwlm—
L AAMAAA—
)
(1) CE
15|
(@) CE (rp +1)
i
®) CE (r+m)
4) Cg-4
@ (11 +1)

15.

16.

T foga o™y # T 2 pF aiikar o 9eiis
%l 1.0 kV favwer<r & fogeii & sfta o
%1 1 pF oifar % 9gd R duifs s &
300 V favem=R qe 9% & Tehd &, STeTe

g

3IqUe IRae 1 O K o fordt =gaad fohdq
TG ol STaeashal gt ?

1 2
2) 16
3) 24

4) 32

e 73 uftger ® S oy feeraeen & wg= St
B 1 e C & Henfs W 31asT 1 °HE B

(1) CE

I
(2) CE (5 41)

W)
®) CE (r+1)

4) Cg-4
* (r; +1)

A/Page 9
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17.

18.

10 10 1Q

N L
=7
N _|
<7
N _|
<

In the above circuit the current in each

resistance is :

1) 1A
) 025A
3) 05A
4 0A

A magnetic needle of magnetic moment
6.7x1072 Am? and moment of inertia
7.5%107° kg m? is performing simple
harmonic oscillations in a magnetic field
of 0.01 T. Time taken for 10 complete
oscillations is :

(1) 6.65s
) 889s
3) 698s
4) 876

17.

18.

1Q 10 1Q

IR feI T ufgy ¥ g gfady § o &
ﬂ'l‘f‘@"'ﬂ:

Teh Jrelehld STE0 6.7 X 102 Am?2 T§ SIS
3Ol 7.5% 106 kg m? aTell JrIhid 3,
T 0.01 T <ierdl & Trehid &5 H T 3T
Y B @ T 10 TR S HI FHI BRI

(1) 6.65s
2) 889s
3) 698s
4) 876

A/Page 10
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19.

20.

When a current of 5 mA is passed through
a galvanometer having a coil of resistance
15 , it shows full scale deflection. The
value of the resistance to be put in series
with the galvanometer to convert it into a

voltmeter of range 0—10 V is :
(1) 1.985x10° Q
(2) 2.045%10% Q
(3) 2.535x10°Q

(4)  4.005x10% O

In a coil of resistance 100 (), a current is
induced by changing the magnetic flux
through it as shown in the figure. The
magnitude of change in flux through the

coil is :

10

Current
(amp.)

f

— Time 0.5sec

(1) 200 Wb
(2) 225 Wb
(3) 250 Wb

(4) 275 Wb

19.

20.

15 Q & FUSat Jay & TeoHHR | 59
5mA % YW Fefed 1 St ® d 9 gl
hal fagm gofar €1 W 0-10 V R &
favemmdt # agem & fod form oM & wfadiy
! TeaIHeR & T 07 HH H AT 80T 2

(1) 1.985x103 Q
2) 2.045x10% Q

3) 2.535x103 Q

(4)  4.005x103 Q

TrIeh1 Rl & Sige | 100 Q Fiade
Fued § IRa U &I o § gwfen w2
FHUSTH H TSR STl FeTehd | SIgeTdl ol IR
BT

— YHY 0.5 gEF)'Jg

(1) 200 Wb
(2) 225 Wb
(3) 250 Wb

(4) 275 Wb

A/Page 11
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21.

An electron beam is accelerated by a
potential difference V to hit a metallic
target to produce X-rays. It produces
continuous as well as characteristic X-rays.
If )\min

of X-ray in the spectrum, the variation of

is the smallest possible wavelength

min Withlog V is correctly represented

log A

m:

(1) log )\min

log V

(2) log )\min i
log V

(3) log )\min

log V

(4) log )\min

log V

21.

X~ Fehti 3ot e o Tetdl Wk Sotarei fertordt
%l favemR V ¥ @Rd ot 41g Sl T T
srafaq fear wmar 21 z@g fafasa

(characteristic) T8 31feld (continuous)
X-fortoi Sea= 2t €1 afg X-foor Teem |

AT W9 AR A © @ log A,
log V & WY ser T fos o @1 femmn
TNE?

(1) log )\min

log V
(2) log Amin

log V
(3) log )\min

log V

(4) log )‘min

—>log V

A/Page 12
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22.

23.

A diverging lens with magnitude of focal
length 25 cm is placed at a distance of
15 cm from a converging lens of magnitude
of focal length 20 cm. A beam of parallel
light falls on the diverging lens. The final

image formed is :

(1) real and at a distance of 40 cm from

convergent lens.

(2) virtual and at a distance of 40 cm

from convergent lens.

(3) real and at a distance of 40 cm from

the divergent lens.

(4) real and at a distance of 6 cm from

the convergent lens.

In a Young's double slit experiment, slits
are separated by 0.5 mm, and the screen
is placed 150 cm away. A beam of light
consisting of two wavelengths, 650 nm
and 520 nm, is used to obtain interference
fringes on the screen. The least distance
from the common central maximum to the
point where the bright fringes due to both

the wavelengths coincide is :

(1) 156 mm
2) 7.8 mm

(3) 9.75 mm
(4) 15.6 mm

22.

23.

@25cmwﬁﬁ®w@a?w
Al Tk 20 cm YA it ®ikRE T h
SRR A1 ¥ 15 cm & g0 W @1 @R
T IR TRl G ST ofd R smafad
B T | gt gfafer g

(1) arafaes 3R AMERT &9 ¥ 40 cm
™

(2) TR SR SFER §F ¥ 40 cm O
L°ry

(3) arEfae 3R SAIEN o ¥ 40 cm §U
LR

(4) arafaen SR SIFER & ¥ 6 cm T
RN

I o Tk fgfer v #, fafEi < e o6t b
0.5 mm T 7 &t &t & g 150 cm €1 TH
T Gol, fSEH 650 nm 3T’ 520 nm &t
Toeed € &l U8 W el it oAH |
ST Hd B | SIS Fgg SfEs 4§ 9
forg, Sl <1 adesAt i < it T

=t 8, T =pam gl B
(1) 1.56 mm

(2) 7.8 mm

(3) 9.75 mm

(4) 15.6 mm

A/Page 13
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24. A particle A of mass m and initial velocity | 24. SFHM m T RS 97 v o Th HU-A

v collides with a particle B of mass % Sl TFFL ZHHA % % fEeR FUI-B 9 Bt B |
which is at rest. The collision is head on, g Tkh qHE T JA Tl THE F 9O
and elastic. The ratio of the de-Broglie fe-gfeft aimeef A A w Ag R STTATd BT
wavelengths A , to A after the collision is :

M1 LN
M 373 M % s

Ap _ Aa —
@ S 2 @ Sy °

Ay 2 Ay 2
® 3 3 ® 3 3

Ay 1 Aa 1
@ Sy "2 @ Sy 2

25. Some energy levels of a molecule are | 25. Tk 3 % Fw ol &l ol Forxt # fo@mn wen

shown in the figure. The ratio of the i HI"Ié%ﬁa?Wr=}\l/)\ZEFIW@Tﬂ:
wavelengths r= N / \,, is given by :

—E l —E

N l )

e R e R

3 3

M M

—2E —2E
—3E— —3E—
1 r—é 1 r—é
m =7 m =3
2 r:% 2 r:%
@ r=3 @ =3
3 I'=§ 3 l'=§
() =3 () =1
4 1‘21 4 r:l
@ r=; (@ r=3
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26.

27.

28.

A radioactive nucleus A with a half life T,
decays into a nucleus B. At t=0, there is
no nucleus B. At sometime t, the ratio of
the number of B to that of A is 0.3. Then,
tis given by :

(1) t= I log 2
2 log1.3
) T log 1.3
log 2

(3) t=Tlog (1.3)

f— T
log (1.3)

(4)

In a common emitter amplifier circuit
using an n-p-n transistor, the phase
difference between the input and the

output voltages will be :

(1) 45°
@) 90°
(3) 135°
(4) 180°

In amplitude modulation, sinusoidal
carrier frequency used is denoted by w_
and the signal frequency is denoted by w,,,.
The bandwidth (Aw,) of the signal is such
that Aw <<w. Which of the following
frequencies is not contained in the

modulated wave ?

1) o

(2) o

B) o,two,
(4) o.—o,

26.

27.

28.

& feamfaa Tfys-A ot stg-3mg T
®, o1 & T M9H-B H Ba1 ¥ T t=0
R g ot TYEH-B T T TH I t W
TIferehi B q&T A 1 HEAT T STTIE 0.3 T t
1 Y BT

(3) t=Tlog (1.3)

T

@ = log (1.3)

n-p-n 2SR H T §U T IHAMS Sesih
yade uftay § fafer den frfa favwel &
S ShefiaX 1 /I AT

(1) 45°

2) 90°

(3) 135°

(4) 180°

M HigeH § S deeh ST il o
T qu1 forat amafa A1 o, 9 <9 81 fara
! AUE ASE (Aw, ) FI 36 W& IAd ¢ 1h
Ao, <<w. F= F § SFEH g Argfed
o T B ?

1) op

2) o

B) o, to,
4) o.—o,

A/Page 15
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29.

30.

Which of the following statements is
false ?

(I) Wheatstone bridge is the most
sensitive when all the four
resistances are of the same order of

magnitude.

(2) In a balanced wheatstone bridge if
the cell and the galvanometer are
exchanged, the null point is
disturbed.

(3) A rheostat can be used as a potential
divider.

(4) Kirchhoff’s second law represents

energy conservation.

The following observations were taken for
determining surface tension T of water by
capillary method :

diameter of capillary, D=1.25x10" 2m
rise of water, h=1.45x10"2 m.

Using g=9.80 m/s? and the simplified

relation T= rth x10° N/m, the
possible error in surface tension is closest
to:

(1) 0.15%

(2 1.5%

(B) 2.4%

4) 10%

29.

30.

frefafed & 9 %9 91 %9 Tord § 2

(1) =R g il GUed qoy e a9
Bt & w9 =R gfaRret s i o
BT

2) T Hgfad =ewH 4g o, 99 ud
frearHier 1 98 ¥ a5ed W A
forey formg womfere S 1

(@) TH "W e ol fawa faurse
TE STAN Y Hohd! © |

(4) frEre o fgda fram el & e
%I T T |

11 Deqoni k1 Shfrep fafy | ot =61 g8 a9
T = & fer T < )

hf¥TehT 1 &M, D=1.25X10"2 m
Tt 1 9@, h=145%x10"2m
g=9.80 m/s? qUT HIATHFAd HFY

Tzrthxlof“N/m,aﬁmﬂmﬁgq

3 qTa H gruiferd Jfe 1 fehead A 2
1) 0.15%

2) 1.5%

3) 2.4%

4) 10%
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31.

32.

33.

PART B — CHEMISTRY

Given

C(graphi’ce) +02(g) - Coz(g) ,

A H°=—393.5 k] mol~!

Hy(8) + 504(8) = H,0() ;

AH°= —285.8 k] mol~!

CO,(g) +2H,0(1) — CH,(g) +20,(g) ;
A H°= +890.3 k] mol !

Based on the above thermochemical
equations, the value of A H°® at 298 K for
the reaction

C(graphite) +2H,(g) — CH,(g) will be :

(1) —74.8 k] mol~!
(2) —144.0 k] mol~!
(3) +74.8 k] mol~!
(4)  +144.0 k] mol~!

1 gram of a carbonate (M,COj;) on
treatment with excess HCIl produces
0.01186 mole of CO,. The molar mass of
M,CO; in g mol ! is :

(1) 118.6

(2) 11.86

(3) 1186

(4) 84.3

AU is equal to :

(1) Adiabatic work

2 Isothermal work

(2)
(3) Isochoric work
(4)

4 Isobaric work

31.

32.

33.

YN B — @A fagm

fem g,

C(graphite) +02(g) - COZ(g) ’

AH°= —393.5 k] mol !

Hy(g) + %Oz(g) — H,O() ;

A H°= —285.8 k] mol~!

CO,(g) +2H,0(1) — CH,(g) +20,(g) ;
AH°= +890.3 k] mol~!

IR e T SIREEiTe THIE 5 STUR
W 298 K I 3tfyferan

C(graphite) t 2H2(g) — CH4(g)
o A H° 1 | 80T

(1) —748 k] mol~!
(2)  —144.0 k] mol~!
(3)  +74.8 k] mol !
(4) +144.0 k] mol !

Th HEHE (MyCO;) o 1 U™ &l HCl %
sfyerr § sifufsra foran s ® &R 9@
0.01186 Hi& CO, ¥a1 &rft 81 M,CO,
He’ Fe99H g mol ~1 H §

1) 118.6
2) 11.86
3) 1186
(4) 84.3

AU 8% sWeR &, 98 ¢
(1) %grH &

(2) wHAd wE

() HH-IdAfTR HE
(4) GHeTl wE
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34.

35.

The Tyndall effect is observed only when

following conditions are satisfied :

(@) The diameter of the dispersed
particles is much smaller than the

wavelength of the light used.

(b) The diameter of the dispersed
particle is not much smaller than the

wavelength of the light used.

(c) The refractive indices of the
dispersed phase and dispersion
medium are almost similar in

magnitude.

(d) The refractive indices of the

dispersed phase and dispersion

medium differ greatly in magnitude.
(1) (a) and (c)
(2) (b)and ()
(3) (a) and (d)

(4)  (b) and (d)

A metal crystallises in a face centred cubic
structure. If the edge length of its unit cell
is ‘a’, the closest approach between two

atoms in metallic crystal will be :

1) +2a
O 5
3) 2a

4) 22a

34.

35.

forea gw@ a4t fe@rht 9 s@ =1 od
(a) uR&fYd ol 1 =4, TP TR F
T i gar Tl H =gd S1el 2 |

(b) TR&ATIT RN 1 AT, GHH TR *
T i garl # agd Srel 78 & |

(c) UR&MYA green qo qReTu HIeaw o
SATIIh GIRHTOT AT Ueh 519 & |

(d) SRE&TT wreen Jun IR&To weEE |
3T JTETor sgd f= & |

(1) (@)@ (c)
(2)  (b) T (c)
(3) ()T (d)

4) ()T (d)

T o] Helh ohiad oF §l | foheeferd
=Bt 81 A 36 Toheh T 1 BRI ‘o
g, @ oifas frea § < wEmEd & "
Gferehead o Bl -

1) +2a
O 5
3) 2a

(4) 2/2a
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36.

37.

38.

Given
ECIZ/CI’ =136V, ECr3+/Cr =—0.74V
ECQO%’/Cr?’* =133V, EMnO;/Mn“ =151V,

Among the following, the strongest

reducing agent is :

(1) Cr3+
2 cCl-
3) Cr

(4) Mn2*

The freezing point of benzene decreases
by 0.45°C when 0.2 g of acetic acid is
added to 20 g of benzene. If acetic acid
associates to form a dimer in benzene,
percentage association of acetic acid in

benzene will be :

K; for benzene=>5.12 K kg mol ™)

(

(1)  74.6%
2) 94.6%
3) 64.6%
(4) 80.4%

The radius of the second Bohr orbit for
hydrogen atom is :

(Planck’s Const. h=6.6262x 10~ 3* Js;
mass of electron=9.1091 x 1031 kg;
charge of electron e=1.60210x10" 9 c
permittivity of vacuum

€,=38.854185x 10" 12 kg™ Im- 3A2)

(1) 0529 A
2) 212 A
(3) 1.65 A
4) 476 A

36.

37.

38.

fen T g,

E

o

e 074V

Cly/Cl =136V, E

o

+ 2133 V, EMIIOZ/MII2+

Eer,08/crd =151V

=1 4 ¥ YelordH ST9E ©

) ot
ek
3) Cr
) Mn2+
9 ufafess TfHg 1 0.2 g oSk 20 g
Toerren e § @ SSiA 1 el 0.45°C 9 Y
& S ¥ 1 A wfafe wfre Si$iE § wifo

TR TR (fgq) oA © @ wfafesw wfae

(ssi & ferg K, =5.12 K kg mol~1)

1) 74.6%

2) 94.6%

3) 64.6%

4) 80.4%

BIESISH AT % Tgdid SR el o STged
—aﬁ-rn .

(=i feeris h=6.6262 %1034 Js;
S 1 FeAM=9.1091 x 1031 kg;
TOHRE W 3TEW e=1.60210x10~12 C;
frata =1 wadi®

€,=8.854185x 1012 kg~ Im~3A?2)

(1) 0529 A
2 212 A
(3) 1.65 A
(4) 476 A
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39.

40.

41.

Two reactions R and R, have identical
pre-exponential factors. Activation energy
of R, exceeds that of R, by 10 k] mol ~1. If
k, and k, are rate constants for reactions
R; and R, respectively at 300 K, then
In(k,/k,) is equal to :

(R=8.314 ] mol 1K~ 1)

1) o
2) 4
G 8
@) 12

pK, of a weak acid (HA) and pK; of a weak
base (BOH) are 3.2 and 3.4, respectively.
The pH of their salt (AB) solution is :

1) 7.0
@) 1.0
3B) 7.2
4) 6.9

Both lithium and magnesium display
several similar properties due to the
diagonal relationship; however, the one

which is incorrect, is :
(1) both form nitrides

(2) nitrates of both Li and Mg yield NO,
and O, on heating

(3) Dboth form basic carbonates

(4) Dboth form soluble bicarbonates

39.

40.

41.

T Afufshanedi, R, TN R, & o =ETAHR]
O T S8 © 1 R, I EHRA M R,
Hfmaor e ¥ 10 k] mol—! ST ¥ Afg
sAfafsran R, 991 R, & faIT 300 K W T
ferdish FRT: ky A k, B 1 In(k,/k,) 7=
H 9 foraeh aeR 3 ?

(R=8.314 ] mol 1K~ 1)

1) 6
(2) 4
®) 8
@) 12

T goA ST (HA) &1 pK, q91 T gad
gR& (BOH) &l pK, HWRT: 3.2 T 3.4 T |

37 @AY (AB) % faeras 1 pH &R
1 7.0
2 1.0
3) 7.2
4) 6.9

oot Trery & R, iferam qon S
ST S Tk S T YR L § R off, 3%
THF NS, §

(1) THi TEeES oA §

(2) ehferam qen Friferw, A1 6 € R
TRY HA R NO, 1 O, < §

(3) THI &R HTEHE A §

(4) TH gereie SgehEie S ©
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42.

43.

44.

45.

Which of the following species is not

paramagnetic ?

1) O,
(2) B,
(3) NO
4) CO

Which of the following reactions is an
example of a redox reaction ?

(1) XeF, + H,O — XeOF, + 2HF

(2) XeFg + 2H,O — XeO,F, + 4HF
(3) XeF; + O,F, = XeF, + O,

(4) XeF, + PF; — [XeF]* PF,~

A  water level

sample has ppm

concentration of following anions
F=10; SOZ =100; NO3 =50

The anion/anions that make/makes the
water sample unsuitable for drinking is/

are :
(1) only F™

(2) only SOLZf
(3) only NO3

(4) both SOF™ and NOj

The group having isoelectronic species is :
(1) O?7,F~, Na, Mg?*

(2) O~-,F7,Na‘t, Mg?*

(3) O?>7,F~,Na™, Mg?*

(4) O—,F,Na Mgt

42.

43.

44.

45.

fore 3 Qi oS ST e S

1 O,
(2) B,
(3) NO
4 CO

= &7 9 i & Afufsan sru==ia==
(feeiem) srfufsran <1 ey &2

(1) XeFy + HyO — XeOF, + 2HF
(2) XeFg + 2H,O — XeO,F, + 4HF
(3) XeF; + O,F, = XeF, + O,

(4) XeF, + PFy — [XeF]* PF,~

T S gfaeel § s, (ppm) & i

=1 Tl W R

F =10; SOZ =100; NO3 =50

T/ O S S gfagyt B 9 F fe
STIIYH I &/ &, T/

(1) AEHE-

(2) WESO5

(3) HE NOj;

(4) SOF T NO; Imi

aggqﬁlﬂﬁﬂﬂ%@aﬁ:ﬁ@?ﬂﬁ% ¥
(1) O?7,F~, Na, Mg?™

(2) O7,F7,Nat, Mg?*

(3) O?>7,F7,Na*, Mg?*

(4) O~ ,F7,Na Mg™
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46.

47.

48.

The products obtained when chlorine gas
reacts with cold and dilute aqueous NaOH

are :

(1) Cl17 and CIO™
(2) Cl™ and ClOy
(3) ClO~ and ClO3

(4) CIOE and ClOg

In the following reactions, ZnO is

respectively acting as a/an :

(@) ZnO+Na,O — Na,ZnO,

(b) ZnO+CO, — ZnCO,
(1) acid and acid
(2) acid and base
(3) Dbase and acid

(4) Dbase and base

Sodium salt of an organic acid ‘X" produces
effervescence with conc. H,50,. ‘X’ reacts
with the acidified aqueous CaCl, solution
to give a white precipitate which
decolourises acidic solution of KMnO,.
X' is:

(1)  CH;COONa
(3) CcHsCOONa

(4) HCOONa

46.

47.

48.

9 FARiA 19 38 Td a0 Seltd NaOH & 91
stffspan et & < I B et Seare B

(1) Cl~ @1 ClO~
(2) Cl- @ ClO;
(3) ClO- e ClO3

(4) ClO, e ClO3

=1 efufsransti §, ZnO a9l S O ¢

(@) ZnO+Na,O — Na,ZnO,
(b)  ZnO+CO, = ZnCO,4

(1) 3T oI 3T

(2) 37T dAT &R

(3) &M duUl A=A

(4) &I AT &TRH

T Hieieh ol I HIfeaH @@ ‘X |s
H,SO, % H¥ Feaemee ol 81 ‘X ™
S CaCl, % @1 Sifafran et § iR
THE STEET <O § W KMnO, & 37t
[ESRECIRUGRCEIECI RN

(1) CH,COONa
(2) Na,C,0,
(3) C4HsCOONa

(4) HCOONa
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49.

50.

The most abundant elements by mass in
the body of a healthy human adult are :
Oxygen (61.4%); Carbon (22.9%),
Hydrogen (10.0%); and Nitrogen (2.6%).
The weight which a 75 kg person would
gain if all 'H atoms are replaced by ?H

atoms is :

(1) 75kg

2) 10kg

(3) 15kg

(4) 375kg

On treatment of 100 mL of 0.1 M solution
of CoCl;.6H,O with excess AgNOg;
1.2Xx 1022 ions are precipitated. The

complex is :

(1) [Co(Hy0)6lCly

(2)  [Co(H,0)sClICL,.H,0

(3)  [Co(H,0),CL,]CL.2H,0

(4)  [Co(H,0),Cly].3H,0

49.

50.

Tk @Y 0 & I H 960w gfe |
SEARId | THe aTel a © : ST (61.4%);
FHTAT (22.9%), BIEGISA (10.0%); AT
TAEeSH (2.6%) | 75 kg IS ot Teh A
o YRR Y it 1H 9aropsi ol 2H st 9
Fea fean s df 39 9R # S gfg M, 9%
g:

(1) 75 kg
(2) 10 kg
(3) 15kg
(4) 375 kg

CoCly.6H,0 % 0.1 M e & 100 mL !
AgNO, & Tfas H AYHd HTT W
1.2x 1022 3T sTaafud B €1 9Fd € ¢

(1) [Co(Hy0)6lCly

(2)  [Co(H,0)sClICL,.H,0

(3) [Co(H,0),CL]CL2H,0

4)  [Co(H,0),Cl5].3H,0

A/Page 23

SPACE FOR ROUGH WORK / T% &td & foalq swte



51.

52.

Which of the following compounds will
form significant amount of meta product

during mono-nitration reaction ?

Which of the following, upon treatment
with tert-BuONa followed by addition of
bromine water, fails to decolourize the

colour of bromine ?

) O Iy
Br

51.

52.

O stfufsran § fr=1 § | s 9 it
27 ICATG hl HEEYUl HIS Iq= UM ?

NH,
NHCOCH,
OH

OCOCH,

4)

= ¥ ¥ &, tert-BuONa & A1 AMYFHa
AT A A ok 7™ W), SHE & G
I TTEF FA | srage g g ?

@)
M @/ Y
Br
O
()
Br
@)
0 (7
Br
(4) @/Y
Br

CeHs
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53.

54.

55.

The formation of which of the following

polymers involves hydrolysis reaction ?

(1 Nylon 6, 6

)

(2) Terylene
(3) Nylon6
(4) Bakelite

Which of the following molecules is least
resonance stabilized ?

P
S
]
W

@)

z

The increasing order of the reactivity of
the following halides for the Sy1 reaction
is :

CHyCHCH,CH, . CH;CH,CH,CL
Cl
) (I
p—H,CO~CH, — CH,Cl
(1)

(1) (@) < @) < ()

(2) () < () < @)

(3) () < (1) < (I)

4) () < (1) < (1)

53.

54.

55.

71 rgerehl § 9§ A | Sgereh § ST 7T
Afufsran wf-fed 82

Syl @fufwar & fog fm gamEel *1
srfufsrareenal 1 sedl %9 © :

CH3CHCH,CHy
Cl

CH,CH,CH,Cl

) (ID)
p—H,CO—CH, —CH,CI
(I1I)

I) < (III) < (II

1) < () < (

( )
(I) < (M) < (I)
( )
(ID) < (I) < (1)
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56. The major product obtained in the
following reaction is :

Br

H
o tBuOK
CeHs — 7
CgHs

(+)
(+)CgHsCH(OBu)CH,C Hs

(1)

(2) (—)C HsCH(O'Bu)CH,CH;
(3)  (*)CHsCH(O'Bu)CH,C Hs
4)

57. Which of the following compounds will
behave as a reducing sugar in an aqueous
KOH solution ?

(1) HOH,C O_ CH,0H

HO
OCHj,

Ta,

OH
(2) HOH,C
Q CH,OCH;,
H
OH

[

OH
(3) HOH,C _O_ CH,0H

HO/6cocH,

I

OH
4) HOH,C _O_ CH,0OH

HO

L,

OH

56.

57.

=1 erfuferan o 9w @9 9ol g S R

Br
\\H
o tBuOK
CeHs —A>

(+)CgH:CH(OBu)CH,C¢Hs

(1)

(2)  (—)CgHsCH(O'Bu)CH,C H,
(3)  (%)CgHsCH(O'Bu)CH,CH;
(4)

T i KOH faoma § = # 4 9 @
FifiTeh Tk STI=TS MU & ®9 H FIER
HAM 2

(1)  HOH,C O_ CH,OH

HO
OCH;

OH
(2) HOH,C
Q CH,0OCH;
OH

O
OH

(3) HOH,C _O_ CH,0H

HO/ococH,

OH
(4) HOH,C _O_ CH,OH

HO

OH
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58.

59.

3-Methyl-pent-2-ene on reaction with HBr
in presence of peroxide forms an addition
The number

product. of possible

stereoisomers for the product is :

(1) Two
(2) Four
(3) Six

(4)  Zero

The correct sequence of reagents for the
following conversion will be :

o HO CH,
B
HO-I CH;
CHO CHj,

(1) CH;MgBr,
H*/CH,OH

[Ag(NH3),]"OH ™,

2) [Ag(NH3),]'OH", CH3MgBr,
H*/CH,0OH

(3) [Ag(NH3),]"OH™, H'/CH30H,
CH3zMgBr

(4) CHzMgBr, H'/CH;0H,

[Ag(NH3),]"OH™

58.

59.

WSS &t IUfkfd #, 3-Afa-u=-2-39,
HBr & 91 31f9fera i W Ush Hehetd 3c1g
ST B | 371E & fore wmre ffam gwmeafadt
! GE&AT B

1 2
(2) =R
® ®
4) =
7 TIRT & fau sAfyewHe w1 w1
BT :

O HO CH,

Hoz(:H3
CHO CH,

1) CH;MgBr,
H*/CH;0H

[Ag(NH3),]"OH™,

2) [Ag(NH3),]'OH", CH3MgBr,
H*/CH,0H

3) [Ag(NH3),]"OH™, H'/CH30H,
CH3zMgBr

(4) CH3MgBr, H'/CH;O0H,

[Ag(NH;),"OH™
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60. The major product obtained in the

following reaction is :

DIBAL — H

et ———"

Re

COOH

CHO

—~~
[y
~

COOH

CHO

—_~
N
N

CHO

CHO

@
jo
|

COOH

CHO

©
jo
|

CHO

60. =1 erfufsran ® ra g7 Saure ©

COOH

CHO

%

COOH

CHO

N

CHO

CHO

E;g

COOH

CHO

%g

CHO
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61.

62.

63.

PART C — MATHEMATICS

The function f:R - [—% %} defined

4

X .
1S :

as f(x) =

2 4
(1)
(2)
(3) neither injective nor surjective.
(4)

4

injective but not surjective.

surjective but not injective.
invertible.

If, for a positive integer n, the quadratic
equation,

x(x+1)+(x+1)(x+2)+....

+(x+n-1) (x+n)=10n

has two consecutive integral solutions,

then n is equal to :

1 9

2 10
3) 11
4) 12

Let w be a complex number such that

2w+1=z where z=+—-3. If

1 1 1
1 —w?>-1 w?| =3k,
1 2 7

w w

1) z

61.

62.

63.

WRT C — TifuTa

FeF f:R - {—% ﬂa‘r
flx) = —— B uRefa & :
14+«

) Tl § W A= el
2) TSRl § W Theh! Tal 7 |

)

)

T @ el 3R 7 & Tkt )
FHATTT ¥ |

If fordl emqUIieh n o forg, fgemdt SRt

x(x+1D)+(x+1)(x+2)+....
+(x+n=1) (x+n)=10n

% QI e YOI B 8, Al n IR ©

1 9

2) 10
@) 11
4) 12

UM Tk GG 9 T fF 20+1=2
TTI%?ZZ\/—_3%I fg

1 1 1

1 —0’-1 o’ =3k 3%
1 0 o

A k SRR §

(1) =z

@ -1

G 1

4) -z
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64.

65.

If A=

-

equal to :

(1)

51

84

51

63

72
—84

63 |
72

84|
72

—63]

51

J, then adj (3A%2+124A) is

A [ 72 —84]
@) -63 51

If S is the set of distinct values of ‘b" for
which the following system of linear

equations
x+y+z=1
x+tay+z=1
ax+by+z=0

has no solution, then S is :

(1) an infinite set

(2) a finite set containing two or more

elements
(3) a singleton

(4) an empty set

64. T A= {_4

65.

ENEIESE

51

84

[51

63

72
— 84

2 _ﬂ 2, @ adj (3A2+12A)

s 72 —84]
@) —-63 51

Ife S, ‘b’ i 37 fafve A 1 wq=a § foeeh

fou =1 g g o

x+ty+z=1
x+tay+z=1
ax+by+z=0

1 IS BA el 8, WS

(1) T TuRfa qq=r &

2) T IRfod wg=a ¢ e & = stfees
IS §

(3) T & FFd el =T ©

4) TwREmag=a®
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66.

67.

68.

A man X has 7 friends, 4 of them are ladies
and 3 are men. His wife Y also has 7
friends, 3 of them are ladies and 4 are men.
Assume X and Y have no common friends.
Then the total number of ways in which
X and Y together can throw a party
inviting 3 ladies and 3 men, so that 3 friends
of each of X and Y are in this party, is :

(1) 468
2) 469
(3) 484
(4) 485

(1) 221-210
(2) 220-29

(3) 220-210
(4) 221211

For any three positive real numbers

a, band ¢,

9(25a2 + b?) + 25(c2 —3ac) =15b(3a + c).
Then :

(1) b, cand a arein A.P.

(2) a,bandcarein A.P.

(3) a, bandcarein G.P.
(4)

4 b, c and a are in G.P.

66.

67.

68.

T Al X & 7 o7 €, foe 4 afgamd € den
3 q%Y €, SHa! Uelt Y & oft 7 fa € foe
3 Afead qom 4 [0 €1 I8 /AT T4 R X qen
Y I HIE WA (common) i & g1 @t
3T Tl &l & 99 X 991 Y T 91y
3 "fgensti au1 3 gEUl sl el W gard foh
X qY Y&k & - i o, € -

(1) 468
2) 469
(3) 484
(4) 485

(1) 221-210
) 220-29

(3) 220-210
(4) 221211

Tl 7 ErTeeh STl Gestl a, bl ¢
% fete

9(25a2 + b?) 4+ 25(c? — 3ac) = 15b(3a + ¢)
EA

(1) b,cATMa TN I H §

(2) a bTAcHAR F& H §

(3) a, bTA ¢ TUIRR J& | §

(4) b, cdMa TR J& | §
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69. Leta,b,ceR. Iff(x)zax2+bx+cissuch 69. Il'Fﬂa,b,ceRlﬂﬁ'f(x)zax2+bx+cﬁ'{:l'l%

that a+b+c=3 and ﬁa+b+c=3%ﬁ$’lg9ﬁx,yeR%ﬁm
fa+y)=f)+fy)+ry, V x, y e R, fl+y)=f(x)+fy) +xy
10 10
then Z f(n) is equal to : g Z f(n) SR E
n=1 n=1
(1) 165 (1) 165
(2) 190 (2) 190
(3) 255 (3) 255
4) 330 (4) 330
0. lim cotx —cosx equals : 70. lim cotx —cosx T
X7 (m— 2x)3 ’ =7 (m— 2x)3
1 1
O O 1
1 1
@ 3 2 3
1 1
® 3 @G 7
1 1
@) - @ -

1 —1[ 6x/x
71. If for xe (0, %), the derivative of | 71 g x e (0, Zj & faT tan ( j <l

1—9x3
tan”! 61 is \x - g(x), then g(x)
1 — 953 A & Wﬁ-g(x)%,ﬁg(x)w%\':
equals :
Ba/x 3xx
(1) 1- 9x3 (1) 1— 9x3
3x 3x
@ T2 N ——
3 3
(3) 1+ 9x3 (3) 1+ 9x3
9 9
(4) 1+ 9x3 (4) 1+ 9x3
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72.

73.

74.

The normal to the
y(x—2)(x —3)=x+6 at the point where

the curve intersects the y-axis passes

curve

through the point :

Twenty meters of wire is available for
fencing off a flower-bed in the form of a
circular sector. Then the maximum area

in sq. m) of the flower-bed, is :

(

1) 10

2) 25

(3) 30

@4 125

Let 1I,= Itann x dx, (n>1). If

I, +I;=a tan® x +bx®+ C, where C is a
constant of integration, then the ordered

pair (a, b) is equal to :

72.

73.

74.

ek y(x —2)(x—3)=x+6 % 34 fog W, TRt
Tk y- 318 I K-, Wi T Afvea f
H 9 forg fog & SR a1 § 2

\
N | =
N

—
—
~

—
N
~

N[—= N= N
|
W | =
N

\
W=
N

—~
[68)
~

—_

)

T Tl hl I, S Tk I o 59 @< &
®9H B, I BE A 6 A o9 Hew ar
ST & | <l el oht FIRT B STTYehas Sl
(et HL H), T

—~~
W
N
|
N | =
|
N |

(1) 10
2) 25
3) 30
(4) 125

AT I, = [tan” xdx, (n>1) 21 Afg

I,+1g=a tan® x +bx*+C %, Ele Th
gTHEA TR ¥, S I (a, b) T T :




dx

75. The integral _
1+ cosx

is equal to : 75. HHGA
1+ cosx

N s PN
N s PN

1 2 1 2
(2) 4 2) 4
G -1 G -1
4 -2 4 -2

76. The area (in sq. units) of the region [ 76. &3 {(x, y) : x=0, x +y=<3, x2<4y 9T

{(x, y) + x=0, x+y=3, x¥’<4y and y<1+ Jx } 1 &%a (o0 grEal) H T
y<1+x}is:

I Ol

@ @ =

@ ©

@ > @ =

77. 1f (2+sinx)%+(y+1)cosx=0 and | 77. ?Tﬁ{(2+sinx)%+(y+1)cosx=039ﬂ

y(0) =1, then y@j is equal to : y(0)=1%, @ y(gjw%:
m -2 a -
@ = @ -
@ 5 ® 5
@ 3 @ 5
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78.

79.

80.

Let k be an integer such that the triangle
with vertices (k, —3k), (5, k) and (—k, 2)
has area 28 sq. units. Then the orthocentre

of this triangle is at the point :

0 (12
o (1
o (23
o (1t

The radius of a circle, having minimum
area, which touches the curve y=4—x2

and the lines, y= x| is :

1 2(2-1)
2 4(2-1)
G 4(2+1)
4 2(y2+1)

The eccentricity of an ellipse whose centre

is at the origin is . If one of its directrices

is x= —4, then the equation of the normal
to it at (1, E) is :
2
(1) 4x-—2y=1
(2) 4x+2y=7
B) x+2y=4
4) 2y—x=2

78.

79.

80.

T k T T quife ® o frye, foees o
(k, —3K), (5, k) T (—k, 2) €, 1 &o%a
28 = THE ¥, A1 B & oAk g foig
tIT%\',a%'%:

AH &R ATl TH 39, S 9k y=4— 12

1) 2(v2-1)
2 4(2-1)
B 4(2+1)
@ 2(J2+1)

T Sreqd, e &= qa fag W g, &l
W%%I Ife ST Toh T a= —4 %,

aﬁmﬁg@,g)mwﬁmﬁmw

TR B

(1) 4x-2y=1
(2) 4x+2y=7
B) x+2y=4
4) 2y—x=2
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81.

82.

83.

A hyperbola passes through the point
P({/2, /3) and has foci at (+2, 0). Then

the tangent to this hyperbola at P also
passes through the point :

1) (2v2,3V3)
2 (V3,2)

@ (- f —3)
4 (32, 23)

The distance of the point (1, 3,
the plane passing through the point
1 -1, -1

—7) from

), having normal perpendicular
1_y+2 z-4
-2 3

to both the lines >

dx—2_y+1_z+7 -
an 1 —q st

N p— p— N
oo]| O1 (0'e)
SEREE:ERSE

7:

If the image of the point P(1, —2, 3) in the

plane, 2x+3y—=4z+22=0 measured
X z .

parallel to the line, 1 = % = = is Q, then

PQ is equal to :

1) 242

2 Va2

3) 65

4) 35

81.

82.

83.

Th AfqaReer g P(,/2, /3) § Bt
, T 3T AT (£2,0) WE, A Al
o foig P W @it 78 waeivan 54 foig 9 g
Sl S, TR :

1) (242, 3v3)
2 (3,+2)
(3) (f —3)
4) (342, 243)
Teh a1 fog (1, —1, — 1) & ST I &
gt famswt sifudas g Ywren
x-1_y+2_z-4
1 v, 3
x;2=j+1_z_+17 w & g
~NAR:
10
1) el
®
® T
@
gfe fdg P(1, -2, 3) %T ¥HHAA

2x+3y—4z+22=0H 98 Uidfed &I ¥@n

__Z=_a:wm% Q ¥, @ PQ R

1

T

1) 2442
2 Ja
3) 65
4 35
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84.

85.

— A A A Ed A A
Let a =2i +j -2k and b=1i +j.

- - =
Let ¢ be a vector such that [¢c — a

Y

- - - -
c and a X b be 30°. Then a -

equal to :

=3/

= 3 and the angle between

%-
c 1S

1 2
(2) 5
1
3) 3
25
(4) ry

A box contains 15 green and 10 yellow
balls. If 10 balls are randomly drawn,
one-by-one, with replacement, then the

variance of the number of green balls

drawn is :
(1) o
2) 4
6
G
12
(4) =

d A A A — A A
84. W a =2i+ -2k b=i+ &l

85.

- -

W?@Fﬁwm%ﬁ‘c—a
(zxg)x?=3am?3ﬁizx§¢

S F B30T, A 2 - o T E :

=31

1 2
2 5
1
3) 3
25
4) ry

T 9 | 15 &0 991 10 Wt 1S §1 g
TH-Us &k Agwsdr, Ffaeema dfeq,
10 ¢ fHeprelt ST, @ T4 TS w1 = H
TR :

1) o
(2) 4
6
3) %
12
4) =
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86.

87.

For three events A, B and C,
P(Exactly one of A or B occurs)

=P(Exactly one of B or C occurs)

1
= P(Exactly one of C or A occurs) = 1 and

the three events

P(All occur

simultaneously) = I

Then the probability that at least one of

the events occurs, is :

a =
0 =
e =

7
@ 3

If two different numbers are taken from
the set {0, 1, 2, 3, ...... , 10}; then the
probability that their sum as well as
absolute difference are both multiple of 4,

1S

0 =

14
45

@ =

86.

87.

N =TT A, B 9U1 C & fau

P(A 3A2e1 B H 9§ Feael U Hfed 2l §)
=P(B 1¥a1 C H ¥ heel Teh Hfed Bl ©)
=P(C31WA75@WQ$H&H@?I’T%)=%HW
P(Efi 99 weAd Tw Wi ufed @t
1

%):R%;

Q1 ik foh o § H Teh ST Efed &), §

M
(2) “
O

7
@

Ife 4= {0, 1,2, 3, ......, 10} H ¥ 2 fafiws
HEAd feprell €, @ ST ANTHS AT Sk
FHR & FRU& AF, A1 % =R * O 8 i
‘;ITanv_cH%:

n =

14
45

@ >
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88.

89.

90.

If 5(tan? x — cos? x) =2cos 2x +9, then the

value of cos 4x is :

OIN W[k

Let a vertical tower AB have its end A on
the level ground. Let C be the mid-point
of AB and P be a point on the ground such
that AP=2AB. If ZBPC=, then tan B is
equal to :

N[ Ol VI R|R

The following statement
(P—=>9~=[(~p—>9)—q] is :
(1) equivalent to ~p—q
(2)

(3) a fallacy
(4)

equivalent to p—~q

a tautology

-00o0-

88.

89.

90.

Ffg 5(tan? x — cos? x) =2cos 2x +9, dl
cos 4x T AM T :

OIN W|R

M T FEEeR HHAR AB UTH ® % 38
f AT wT A ABF oA fig C ®
don yf W feora foig P U § foF AP=2AB
Ifg LZBPC=B T, Tl tan p SR T :

N[ Ol OIN B

i
:

(p—9)—[(~p—9)—ql :

(1) ~p—q % HAIA T

(2) p—~qk THIA T

(3) T TAYM (fallacy) ¥
(4) T YRl (tautology) 7

-00o0-
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(English+Hindi)

PHYSICS

1. Time (T), velocity (C) and angular
momentum (h) are chosen as fundamental
quantities instead of mass, length and time.
In terms of these, the dimensions of mass
would be :

(1) [M]=[T~'C 2h]
(2) [M]=[T~'C*h]

(3 [M]=[T"'C72h71]
(4) [M]=[TC™2h]

Wifaes fagm

afe germm, e IR 9T % TWH W 99y
(T), =T (C) qAT hIHF FATT (h) I FAYd
TRl 9 o o germe ot o @l 9 iyl
& w9 H 1= ok 9 foag

[M]=[T~1C2h]
[M]=[T~1C2h]
[M]=[T~1C 2h"1]
[M]=[TC"2h]

—_~ A~~~
H~ N
~— ~— ~— ~—
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(English+Hindi)

2. Which graph corresponds to an object | 2.  feoR SEUITCHe ©RUT 9 ¥HTcHF o 9 oA
moving with a constant negative A Tk T 3 e e § 9§ B T I e

acceleration and a positive velocity ? -

Velocity

ﬁ/ >

Time R
Ty
Velocity
(2) ) am
Time
T

¥ ¢/

(3) Velocity
Distance

a

A

Velocity

—~
c

—~

=
N

Distance

3y

>
3
>

&l
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(English+Hindi)

A 1 kg block attached to a spring vibrates
with a frequency of 1 Hz on a frictionless
horizontal table. Two springs identical to
the original spring are attached in parallel
to an 8 kg block placed on the same table.
So, the frequency of vibration of the 8 kg
block is :

1
1 ZHz
1
@ S5
1
3 SHz
(4) 2 Hz

An object is dropped from a height h from
the ground. Every time it hits the ground
itlooses 50% of its kinetic energy. The total
distance covered as t— o is :

(1) 2h
(2) o
5
3 3h
8
(4) 3h

e FEIT 9§ ST 83T 1 kg 1 Teh T[eeh1 1 Hz
I YR ¥ T TUURN Afds 79 T S
FA T T TE N Q1 GARR ST 9 T
8 kg 1 ! SiISHT I A TR e I
g1 8kg % T i <o TG Bl

1
1 ZHz
1
() mHZ
1
¢ SHz
(4) 2Hz

Teh %] S ¥Rdl ¥ h S9E 9 e I6@ )
S Fg %] oA © TR © A Yo TR §
3T 50% TfASt Sott &7 Biel §1 AfE t—> o0,

% R TF T FeA g 2
(1) 2h
2 =
5
@ 3h
8
4) 3h
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(English+Hindi)

A uniform disc of radius R and mass M is
free to rotate only about its axis. A string
is wrapped over its rim and a body of mass
m is tied to the free end of the string as
shown in the figure. The body is released
from rest. Then the acceleration of the

body is :
M Wall

Ol
\/

2mg
(1) 2m+M
2 Mg
(2) 2m+M
2mg
(3) 2M+m
2 Mg
(4) 2M+m

T T R 91 go39 ™ M i ThaHH fe&h
et STUT 3187 o Ufd: U % ford s g
FersTIaR 39 fewh ol TRfy W T S ey,
SR % WA fo | Teh S| m T ST T
71 A goaam 1 frerreen 9 Siel S §
IGHT TR BT

M Wall
O =
=

8
2mg

1) 2m+M
2Mg

) 2m+M
2mg

) 2M+m
2Mg

@) 2M+m
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(English+Hindi)

Moment of inertia of an equilateral
triangular lamina ABC, about the axis
passing through its centre O and
perpendicular to its plane is I as shown
in the figure. A cavity DEF is cut out from
the lamina, where D, E, F are the mid
points of the sides. Moment of inertia of
the remaining part of lamina about the

same axis is :

C
F E
.0
A D B
7
M gl
) =i
@ g
31,
e
311,
@) 5

FersTaR THeg 1S i 3Thfd arel T dea
ABC &1 T& 311, Sl fog O & <t § qen
T % SAfHeTHIeR 7, o HTdaT STec S
%1 W 9 H ¥ UF Y DEF & STHR
T 9% fRa S €1 @l D, E 9 F y=ieli &
g fag €1 39 99 gU 9 1 3T A4 h

C
F E
.0
A D B
7
M gl
2 =1
( ) 16 o
31,
G
311,
@ 5
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(English+Hindi)

If the Earth has no rotational motion, the
weight of a person on the equator is W.
Determine the speed with which the earth
would have to rotate about its axis so that

the person at the equator will weigh

3
1 W. Radius of the Earth is 6400 km and
g=10 m/s%

(1) 11x1073 rad/s

(2) 0.83x1073 rad/s
(3) 0.63x1073 rad/s
(4) 0.28x1073 rad/s

In an experiment a sphere of aluminium
of mass 0.20 kg is heated upto 150°C.
Immediately, it is put into water of volume
150 cc at 27°C kept in a calorimeter of
water equivalent to 0.025 kg. Final
temperature of the system is 40°C. The
specific heat of aluminium is :

(take 4.2 Joule=1 calorie)

1) 378]/kg-°C

(

(2) 315]/kg-°C
(3) 476 ]/kg-°C
(4) 434 J/kg-°C

Ifq gealt st FoiE T I § o T At @
YL@ W YR W § 1 J2all ot 310t 318
9Ra: FOM i 8 d @ Swifsd 59 W 3w

I 1 ARG W IR % W B gesft
&t 5591 6400 km 3R g=10 m/s? |

(1) 1.1x1073 rad/s

(2) 0.83x1073 rad/s

(3) 0.63x1073 rad/s

(4) 0.28x1073 rad/s

T TN H 0.20 kg SHM o TG4 &

Teh Tl & 150°C Tk T4 foran St €1 39k
A a8 59 27°C F 150 cc ST aTet a9
T haRHIeR, Siifeh 0.025 kg T & qod
% H e <d €1 39 T 1 o1 aomH
40°C ¥ 1 sregfufrem =t fafere o anft -

(4.2 =1 FHaAt T1)
(1) 378]/kg-°C
(2) 315]/kg-°C
(3) 476 J/kg-°C
(4) 434]/kg-°C
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(English+Hindi)

10.

A compressive force, F is applied at the
two ends of a long thin steel rod. It is
heated, simultaneously, such that its
temperature increases by AT. The net
change in its length is zero. Let [ be the
length of the rod, A its area of cross-section,
Y its Young’s modulus, and « its coefficient
of linear expansion. Then, F is equal to :

(1) Yo AT

(2) A Ya AT
3) AYaAT
A AY
(4) a AT

An engine operates by taking n moles of
an ideal gas through the cycle ABCDA
shown in figure. The thermal efficiency
of the engine is :

(Take C,=1.5 R, where R is gas constant)

B C
2P,
P
Pormat P
vV, 2V,
V—

(1) 0.24
2) 0.15
3) 0.32
(4) 0.08

10.

T St T Jaell TS ol B o QM 1 W
T HUIed 9 F e Sl © aefl 919 & 9
I TH Fh TR AIHH AT TR S S|
Y B I A § Fel TR T € 1A
o S HI TS [, STIIE TS T &AFA A,
T YR TUTeh Y I Y@ TR O o ©
1 F %1 | 20T

(1) 2Ya AT

(2) A Ya AT
(3) AYaAT
A AY

(4) a AT

o ¥ fo@™ T3 s I Yy ABCDA &
3TTER n Tt A 79 J Tk o1 T il
1 TS I Ty &par B

(fem € : C,=1.5R, 5@ R T fromaian 21)

B C
2P
P
Por gt D
vV, 2V,
V—

(1) 0.24
) 0.15
3) 0.32
(4) 0.08
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(English+Hindi)

11. Anideal gas has molecules with 5 degrees | 11, W& 37ey 9 & STUS 1 TSI hife

of freedom. The ratio of specific heats at (degrees of freedom) 5 3\ =g g 9 feR
constant pressure (Cp) and at constant
volume (C) is : <@ W fafere e <) 3R feeR 3T W
1) 6 farf¥re ST (C,) 1 ST 2B
1) 6
2 7 (1)
2 7
@
® 3
2 5
G 3
@ <
5 7
@ 3

12. The ratio of maximum acceleration to
maximum velocity in a simple harmonic 12. T O 3TTed g |/ STfaehdn T QBT

motion is 10 s~1. At, t=0 the . B
displacement is 5 m. What is the ﬁwwwwlos g1 A t=0

maximum acceleration ? The initial phase R oo™ 5 m ¥ @ eAfershan @Rl &1 qF
T
is%. I B 2 SRfe el A

(1) 500 m/s?

(2)  500V2 m/s2

(1) 500 m/s?
(3) 750 m/s?

(2) 500v2 m/s2

4)  750v2 m/s2 @) 750 m/e

(4) 7502 m/s2
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(English+Hindi)

13.

14.

Two wires W; and W, have the same
radius r and respective densities Py and Py
such that p,=4p,. They are joined
together at the point O, as shown in the
figure. The combination is used as a
sonometer wire and kept under tension T.
The point O is midway between the two
bridges. When a stationary wave is set up
in the composite wire, the joint is found to
be a node. The ratio of the number of
antinodes formed in W, to W, is :

g Py . Py
A o

1 1:1
2 1:2
3) 1:3
4) 4:1

There is a uniform electrostatic field in a
region. The potential at various points on
a small sphere centred at P, in the region,
is found to vary between the limits
589.0 V to 589.8 V. What is the potential
at a point on the sphere whose radius
vector makes an angle of 60° with the
direction of the field ?

(1) 5895V
2) 5892V
(3) 5894V
(4) 589.6 V

13.

14.

S AR W, T W, T FHE BRI - © aen
A ShHR: plﬁTpZWW%szzﬁlpll
AR 1 ari &6 fag O RS T |1 39
G I W % IR & 9 H FA0 B
TR W TmE T W@ §1 fag O, I
Ygsfi F oA H § | 39 g aR | T ST

T 39 1 S © af s W 81 (node)
FAAE| W, W, TR H o1 T8931 (antinode)
ST HEAT T ST BT
g P )
@

A w o w, A%
1 1:1
2 1:2
() 1:3
@) 4:1

T & § ThenH feer dga & sufeed B
el Tk forg P R fga wh e % fafie
forgatl W favwa =1 A1 589.0 V 9 589.8 V
sl & o= 9T ST B 1S9 el 9 g W
T farg, former oo Jaex fag@ &= 9 60°
T I ST &, TR fav7e 1 o= 91 20 2

(1) 5895V
(2) 5892V
(3) 5894V
(4) 589.6 V
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15.

16.

10

The energy stored in the electric field
produced by a metal sphere is 4.5 J. If the
sphere contains 4 wC charge, its radius will

be: [Take: T, =9 x 10° N—mz/Cz]
(1) 20 mm
(2) 32mm
3) 28 mm
(4) 16 mm
What is the conductivity of a

semiconductor sample having electron
concentration of 5x101® m~3, hole
concentration of 5x 1012 m~3, electron
mobility of 2.0 m? V-1 s~ 1 and hole
mobility of 0.01 m?> V-1s~1?

(Take charge of electron as 1.6 x10~1° C)
(1) 1.68 (Q-m)~!

(2
(
(

) 183 (Q-m)~!
3) 059 (Q-m)~!
4) 120 (Q-m)~1!

15.

16.

T o Teh 7ol 9 39 faga &+ # dfaa e
FHIAF45] 71 afe met | fafed emaw 4 pC
Tl <1 SHh! 521 o1 I B ¢

1
ERIEE 41T€0=9><109N—m2/C2]
(1) 20 mm
(2) 32 mm
(3) 28 mm
(4) 16 mm

T ASaTd B e qo1 8lel 1 &
T hH: 5x108 m~3 9 5%x1019 m~3
AT ITeh! TfRMETAE shasl: 2.0 m2 V- 1s—1
T 0.0l m2V-ls~1 §1 39 TgaeR &
STeTehdl 1 B 2

(fean ® solee@ W amemi=1.6x10-19C)
(1)  1.68 (Q-m)~1

(2) 1.83 (Q-m)~!
(3) 059 (Q-m)~!
(4) 120 (Q-m)~!
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17.

18.

11

A 9 V battery with internal resistance of
0.5 Q is connected across an infinite
network as shown in the figure. All
ammeters A;, A,, A; and voltmeter V are
ideal.

Choose correct statement.
(1) Reading of Ajis2 A
(2) Reading of A;is 18 A
(3) Reading of Vis 9V
(4)

4) Readingof Vis7V

In a certain region static electric and
magnetic fields exist. The magnetic field

is given by —B> =B, (;\ " 2’]3_42). If a test

charge moving with a velocity

%
V=7 (3?_?+2ﬁ) experiences no force

in that region, then the electric field in the
region, in SI units, is :
= A A AN
(1) E=-9 B (31' —2j—4k)
= A A A
(2)  E==29Bg (z‘+]’+7k)

=

(3) E=71 By (14?+72)

N
4) E=-19Bg (14?+7@)

17.

TH 9 V &I 21, foge emafte gfaiy
05 Q & 1 FegER om= uituy &
TS| W I A, A, A, T SleEHI
V STeE ¥ |

EHICPERCIECIR

(1) A, 1 9EAF 2 A Tl
(2) A, I UEAE 18 A R
(3) V HIUREH IV T
(4) VS URAF 7V R

18. & & H fer fogga wd gk & 3ufeera
1 FEH 8 B =By (5407 4p) ¥

Ife TwH ULI&TUT AR, fEE&T 4T
%

v =1y (3?—?+2ﬁ)' R T T A
TA G & W SI ArIeht B ferra & 2w

5

(1) E=-1 By (3?—2?—4@)
-

@ E=—uwBo (}4}47k)
—

() E=vBo (14}47%)

.
(4)  E=-298y (14}47k)
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19.

20.

12

A magnetic dipole in a constant magnetic
field has :

(1) maximum potential energy when
the torque is maximum.

(2) zero potential energy when the
torque is minimum.

(38) zero potential energy when the
torque is maximum.

(4) minimum potential energy when the
torque is maximum.

A small circular loop of wire of radius a is
located at the centre of a much larger
circular wire loop of radius b. The two
loops are in the same plane. The outer loop
of radius b carries an alternating current
[=I, cos (ot). The emf induced in the
smaller inner loop is nearly :

(1) '””2—010 % w sin (ot)
I 2
(2) Trpdz#. % o os (wt)

a2
B)  mrol, 5 o sin (wt)

T Lo b?

a

 cos (wt)

19.

20.

Toh JFohid &3 | W@ g gHIeh i fgyd &t :

(1) Tefas =i stfereram et afs o sl
3Tfereham ¥

() Teafas = = 0 Al o st
A B |

(@) fefes =i = gl afe g s
3Tfereham ¥

(4) fTefds ot <A St afe s s
aiferehad 1

TR Y 9 5531 a o BIC AR I ol e
b % T Iad JAHR I o hg I &1 T
Tl TE @ HHaa H ¥ Benb &
el oo § Tsh Federdl €N 1=1 cos (wt)
gaTied i STt © 1 53591 2 aret sTafies oo

H 9 forgd =g ot 2
1) Tolo 2T L in (w
2 b
2
(2) %OIO. % o cos (wt)

aZ
B)  Tuolo 5 @ sin (wt)

T Lo b2

a

o cos (wt)
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21.

22.

13

Magnetic field in a plane electromagnetic
wave is given by

- A
B =Bj sin (kxtwt) j T

Expression for corresponding electric field
will be :

Where c is speed of light.

- A
(1)  E =Bjycsin(kx+wt) k V/m

> By . A
(2) E =—sin(kx+ot) k V/m
c

=
1l

= — Bpcsin (kx+ wt) K V/m

- A
(4) E =Bjcsin(kx—ot) k V/m

Let the refractive index of a denser medium
with respect to a rarer medium be n,, and
its critical angle be 6. At an angle of
incidence A when light is travelling from
denser medium to rarer medium, a part of
the light is reflected and the rest is refracted
and the angle between reflected and
refracted rays is 90°. Angle A is given by :

1

@) os! (sin 6¢)
1

(2 tant (sin 6¢)

(3) cos™! (sin B)
(4) tan~! (sin 6.)

21.

22.

T O9qe Jgagrashid a1 § Jrehid &

B =By sin(kxtot) ] T €1 T &M
forega &1 <1 931 21
T ¢ TR o & |

— A
(1)  E =Bycsin (kx+wt) k V/m

= By . A
(2) E =—sin(kxtot) k V/m
c

@
i

= — By c sin (kx+ wt) K V/m

— A
(4) E =Bjcsin(kx—ot) k V/m

1 6 Teh G A1&9H &1 Teh foal H199 &
TIU& ST 1y, & T ST IR B0
O B | STE JeRTT T I 10T A § T4 9
o Aresm o ST € A SHehl Tk 9 Wt
BI & 3T ST 3T 9T 3Tvafedd BiaT § | wafdd
3T eyafda feeon & &= ®10 90° 7|
I A T HF BT :

1
@) cos? (sin 6¢)

1
@) tan! (sin 6¢)

(3) cos™ ! (sin 8)
(4) tan~! (sin 0)
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23.

24.

14

A single slit of width b is illuminated by a
coherent monochromatic light of
wavelength \. If the second and fourth
minima in the diffraction pattern at a
distance 1 m from the slit are at 3 cm and
6 cm respectively from the central
maximum, what is the width of the central
maximum ? (i.e. distance between first
minimum on either side of the central
maximum)

(1) 15 cm
(2) 3.0 cm
B) 45cm
(4) 6.0 cm
The maximum velocity of the

photoelectrons emitted from the surface
is v when light of frequency n falls on a
metal surface. If the incident frequency is
increased to 3n, the maximum velocity of
the ejected photoelectrons will be :

(1) less than /3 v
2 v
(3) more than /3 v

(4) equalto 3 v

23.

24.

\ T & hoarEg 9 Thauig Tl 9
T b HreE =t ol I ySE F@ €1 A 1 m
W R W@ 1 W99 foerds yrew # fgdia wa
Iqd T 1 Ftg Sfas 9 g s
3 cm 3R 6 cm T @ F 3feass o) e
FNEM 2 (F=a 3feam it e’ 3TE SFl
WE & gom s & e =t gt 71)

(1) 15cm
(2) 3.0cm
(3) 45cm
4) 6.0cm

9 STE n 1 TR Tk g o T8 T gl
T a1 U9 i wIR-geaeil o1 STfehay
v ¥ Afe i Wehms1 i ST oIt
3n Y S S B A SIS SeTariAl ot SAfeehad
ST BT

1) J3v 9%H
2 v

(@) 3y U sfu=w
4) By FHR
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25.

26.

15

According to Bohr’s theory, the time
averaged magnetic field at the centre (i.e.
nucleus) of a hydrogen atom due to the
motion of electrons in the nth orbit is
proportional to : (n= principal quantum

number)

(1) nt
(2 n7>
3 n7?
4) n7?

Two deuterons undergo nuclear fusion to
form a Helium nucleus. Energy released
in this process is : (given binding energy
per nucleon for deuteron=1.1 MeV and
for helium="7.0 MeV)

(1) 30.2 MeV
2) 324 MeV
(3) 23.6 MeV
(4) 25.8 MeV

25.

26.

SR (Bohr) o fHgTI o 3TIER SRS WA
& &g (ATFH) T nd HaT H SAGRH ! TTa
% HROT Iq THI-Ed TERE &
= = o 9 s Ut 2 : (T n
& Ja=H G € 1)

1) =n

2 n7°

3 n7?

4 n72

q g F TE Horam ¥ u difeem

s a1 § 1 59 Yihan § Scafsia Sl o
A B (T &« <2 1 afd-=gfaerst
T Sl =1.1 MeV qan &iferam =1 9fa
AT S s ="7.0 MeV)

1) 302 MeV
) 324 MeV
(3) 23.6 MeV
(4) 258 MeV
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27. The V-I characteristic of a diode is shown | 27, wes /@I 1 V-1 31fcAeiftres ok ol for o

in the figure. 'The ra.tio of forward to femarn T | s qen TeEteRE S
reverse bias resistance is : .
T gy T ST SR ¢
I (mA)
I (mA)
20 ,
| 20f---------- :
15f----------- g !
Lo 15" E
10f--------; A b
—10 L 10 £
e ' -10 P
: A1 uA «7 +8 V (Volt) : Lo
M : . .
— —‘—Z"lu«A 7 8V(V_olt)
(1) 10
1 10
(2) 10-° @) )
2y 10—
(3) 100 )
3) 100
(4) 100
(4) 100
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28.

29.

17

A signal of frequency 20 kHz and peak
voltage of 5 Volt is used to modulate a
carrier wave of frequency 1.2 MHz and
peak voltage 25 Volts. Choose the correct
statement.

(1) Modulation index=5, side
frequency bands are at 1400 kHz
and 1000 kHz

(2) Modulation index=5, side
frequency bands are at 21.2 kHz and
18.8 kHz

(3) Modulation index=0.8, side
frequency bands are at 1180 kHz
and 1220 kHz

(4) Modulation index=0.2, side
frequency bands are at 1220 kHz

and 1180 kHz

In a physical balance working on the
principle of moments, when 5 mg weight
is placed on the left pan, the beam becomes
horizontal. Both the empty pans of the
balance are of equal mass. Which of the
following statements is correct ?

(1) Left arm is longer than the right arm

2) Both the arms are of same length

()
(3) Leftarmis shorter than the right arm
(4)

4) Every object that is weighed using
this balance appears lighter than its

actual weight.

28.

29.

1.2 MHz gfa aen 25 V ¥R dieedr areft
Teh dgeh al7 &l 20 kHz 3Tgfa qen feR
dieed 5V & fama @ Argfera fwan smar g1
frfafaa § & @& wu g

(1) Wgad gaskhieh=5, Td g e
1400 kHz T 1000 kHz T g1

(2) TIgEH YAHih=5, UNE M AU
21.2 kHz a1 18.8 kHz W ¥

(3) WIgEH YaFiHh=0.8, U¥d G IUe
1180 kHz 92T 1220 kHz T ?1

(4) TS gaHih=0.2, NG G 0L
1220 kHz @1 1180 kHz W ¥

a1 U o g W R wE Sl T
Jifiteh gl & 19 Yere H 59 5 mg YR @l
ST & T ShAMT &Afast & St § 1 el & Sl
TeTel Sl ST WA & | Fefafad § 9 &e
1 o T ¢ ?

(1) St o=, <t ST § ol ¥
(2) T ST FHH TAIE T |
(3) ST T, ST S W B ¥
(4) YIH T%g FEe! 39 o W dren S

¥, SHHI YR 370 F&dfaeh YR ¥ %A
T BT B
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30.

18

A potentiometer PQ is set up to compare
two resistances as shown in the figure. The
ammeter A in the circuit reads 1.0 A when
two way key K is open. The balance point
is at a length [; cm from P when two way
key K; is plugged in between 2 and 1, while
the balance point is at a length I, cm from
P when key K; is plugged in between 3
Ry
and 1. The ratio of two resistances R_z’ is

found to be :
A
E, ~Rhy, K,
— 1| Pl
— AMAAMAA—
~
p Q
1] R
| | ‘ | «N/l/w (+)
L
M L+
b
@ -
L
S
L
@ Ly

30.

T favemrdt PQ ! <1 JfaQel &6t gl i
% ford, Fers R, aarifea fa S g1 afg
Fsit K, ol @it fean s @t eriet A | o/
1.0 A STt &1 S Tt st K, & 2 qen 1
% = T S § Al Hged fag P 9
I, e 8 T ST €, Selfeh Ky B 3711
o o W, Her g P H [, em T W

R
T ¥ aﬁmﬁ%wﬁwm
2

A
E, Rhy, K,
—( || P
- AMAAMAAMA—
~
G /1 Ks
P Q
1] R
| | ‘ | W ()
L
(1) ll +12
lr
@ 5,
L
® -
L
@ L,y
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CHEMISTRY

Among the following, correct statement
is :

(1) Brownian movement is more
pronounced for smaller particles
than for bigger-particles.

(2)  Sols of metal sulphides are lyophilic.

(3) Hardy Schulze law states that bigger
the size of the ions, the greater is its
coagulating power.

(4) One would expect charcoal to adsorb
chlorine more than hydrogen
sulphide.

Excess of NaOH (aq) was added to
100 mL of FeCl; (aq) resulting into
2.14 g of Fe(OH);. The molarity of
FeCl; (aq) is :

(Given molar mass of Fe=56 ¢ mol~! and
molar mass of C1=35.5 g mol 1)

1) 02M
@) 03M
3) 06M
4) 18M

THET M

frefafed § 9 o w2 ¢

(1) SISl TIfd oS RO ki gl H BIE RN
H stk fomm <t 7

(2) ©Tg ITHES! o Hid FAE BN © |

(3) TE-Yed & I o STaR fordt s
o1 5o stfesk ST 2 ST Whad
siferd oft 3T & SAfereR Bt |

(4) U MmN A § o IR, TESie
qEHES i ol H FARA i 31
AT |

100 mL FeCl, (Set™) # NaOH (STei)
1 MR H SleH W 2.14 g Fe(OH), W<
B 81 FeCly (STeft) o Hiowl &,
(mw%:FeWWWZ%gmol_l
a1 Cl 1 HIeR §9HM =35.5 g mol 1)

1) 02M
) 03M
B) 06M
4) 18M
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Among the following, the incorrect
statement is :

(1) At low pressure, real gases show
ideal behaviour.

(2) At very low temperature, real gases
show ideal behaviour.

(3) At very large volume, real gases
show ideal behaviour.

(4) At Boyle’s temperature, real gases
show ideal behaviour.

For a reaction, A(g) — A(l); AH= —3RT.
The correct statement for the reaction is :

(1) AH=AU=O

) AH=AU=0O
(3) |AH|<|AU|
(4) |AH| > |AU|

What is the standard reduction potential
(B°) for Fe3+ — Fe ?

Given that :
2+ — . =° _
Fe“" +2e¢ — Fe; EFe2+/Fe_ 047V
34+, - 24 . ° _
Fe’" +e — Fe“'; EFe“/FeZ* =+0.77V
(1) -0.057V
(2) +0.057 V
3) +030V
4) -030V

frafafed # 4 s/ FoA ©

(1) ¥ @ TR, IRfoeh T4, TS TR
Tt €1

(2) gd =1 " R, arfas T s
IER WA & |

() I a2 A W, Ardfaeh 19 Tew
ST TWH & |

(4) 9t q9 W, grdfae 1Y ey SaER
UG

e AffsRA A(g) — A(l) % Tl AH = — 3RT.

39 Affshan & o |& oA ¥
(1) AH=AUz#O

(2) AH=AU=0O

(3) [AH| <|AU]

4)  [AH| > AU

Fe3* — Fe & o7 A S1q=@A fave (E°)
ERIEUI

femmn g :
2+ - e _

Fe“" +2e — Fe; EFe“/Fe_ 047V
3+, o~ 24+, g° _

Fe’" +e — Fe“'; EFe3+/Fe2+_+O‘77V

(1) —0.057V

(2) +0.057 V

(3) +030V

(4) -030V
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If the shortest wavelength in Lyman series
of hydrogen atom is A, then the longest
wavelength in Paschen series of He ™" is :

5A
1 5
9A
2 5
36A
G 5
36A
@) —

5 g of Na,50, was dissolved in x g of H,O.
The change in freezing point was found
to be 3.82°C. If Na,SO, is 81.5% ionised,
the value of x

(Kf for water=1.86°C kg mol~1) is
approximately :

(molar mass of S=32 g mol~! and that of
Na=23 g mol 1)

1) 15g
(2) 258
() 458
(4) 658

Addition of sodium hydroxide solution to
a weak acid (HA) results in a buffer of
pH 6. If ionisation constant of HA is 10~ 5
the ratio of salt to acid concentration in
the buffer solution will be :

(1) 4:5
@ 1:10
@) 10:1
4) 5:4

IfS BIEGISH TLATY] i ATZHA IO Rl <Te[aH
T A @ @ Het &1 UM it skt <refad
TTeE B
5A
1 5
9A
@2 =
36A
G =5
36A
@ —
x U O H 5 U Hifead ethe Hiel T |

T | UfRedd 3.82°C 9l AT AfG
Na,SO, 81.5% ST Bl & T x T T4
A € ¢ (ST % T K,=1.86°C kg mol ~)
(AR S| : S=32 g mol ~ 1 el
Na=23 g mol 1)

1) 15g
2 25g
(B) 45g
(4) 65g
T gad 3T (HA) H difedd gEgadEe

faeram faem @ pH 6 &1 I 9a1 ® 1 Afg
HA 1 3T feeriar 105 ® 1, IR faerm
T 07 AR TA i Figal ol STIA BT

(1) 4:5
2 1:10
@) 10:1
4) 5:4
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10.

11.

The rate of a reaction A doubles on
increasing the temperature from 300 to
310 K. By how much, the temperature of
reaction B should be increased from 300 K
so that rate doubles if activation energy
of the reaction B is twice to that of
reaction A.

(1) 984K
2) 492K
3) 245K
(4) 19.67 K

The enthalpy change on freezing of 1 mol
of water at 5°C to ice at —5°C is :
(Given A H=6 k] mol~1 at 0°C,
C,(H,O, )=75.3 J mol "1 K—1,

Cp(H0, 5)=36.8 ] mol =1 K~ 1)
(1) 5.44 k] mol~!
(2) 5.81 k] mol~1
3) 656 kJ mol~!
(4)  6.00 k] mol~!

Which of the following is paramagnetic ?
(1) NO*

2) CO
3 O3
(4) B,

10.

11.

T ATUfRAT A &1 ST, T %1 300 ¥ 310 K
T FgH T G & I g1 300 K | A9

R grn S for TR g sifufshan B =t
R ot g @ S afe sw stfufsean B Wt
gfshor it srfafsrar A ¥ g =

(1) 9.84 K

(2) 492K

(3) 245K

(4) 19.67 K

5°C W 1 B 91 o i 9 —5°C W 9%
T H T k1 9T B

(feam = @ A, H=6 kJ mol~1 at 0°C,
C,(H,0, )=753 ] mol -1 K~1,

Cp(H0, §)=36.8 ] mol~1 K1)

(1) ~ 5.44 kJ mol 1

(2) 5.81 k] mol~!

(3) 6.56 k] mol~1

(4)  6.00 k] mol~!

frefafed § & F @1 SgeHE § 2
(1) NO*

) CO

(@) O3

4) B,
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12.

13.

14.

15.

The pair of compounds having metals in
their highest oxidation state is :

(1)  MnO, and CrO,Cl,

(2) [NiCl4]2_ and [C0C14]2_

(3) [Fe(CN)(]*~ and [Cu(CN),]>~
(4) [FeCly]™ and Co,0O4

sp3d? hybridization is not displayed by :

(1) BrFs

(2) SFg

@) [CF 6]3 B
(4) PFy

Identify the pollutant gases largely
responsible for the discoloured and
lustreless nature of marble of the Taj
Mahal.

(1) Ojand CO,
(2) CO, and NO,
(3) SO, and NO,
(4) SO, and Oy

In which of the following reactions,
hydrogen peroxide acts as an oxidizing
agent ?

(1) HOCI+H,0, — H,0* +Cl~ +0,

2) I,+H,0,+20H = 21~ +2H,0+0,

(3)  2MnOj +3H,0, —2MnO, +30, +
2H,O+20H"

(4)  PbS+4H,0, — PbSO, +4H,0

12.

13.

14.

15.

o Aifiee g™ A, uqe A9 3w
StfeRdRTo STaEn | €, 98§

(1)  MnO, T CrO,Cl,

(2)  [NiCl,]>~ @& [CoCl])?>~

(3)  [Fe(CN)gl>~ oM [Cu(CN),J*~
(4) [FeCl,]~ @ Co,04

T8 g sp3d2 HehoT &l < ST, 98 ©

(1) BrF,

2) SE,

(3) [CrFglP~

(4) PFs

I TG 119 TEHIT il ASTHEE o ST

o et 9 SIfaeH 8 o fa g&: ITert
gl

(1) O, T CO,
(2) CO, T NO,
(3) SO, T NO,
(4) SO, TAO,

frafafaa o 9 foea sifaferan o gEgeA
TRATFIES SRR & &9 H HE ] ¢ ?

(1) HOCI+H,0, - H;0* +Cl~ +0,
2) L+H,0,+20H"— 21~ +2H,0+0,

(3) 2MI’[O4_ +3H202 —>2Mn02 +302 +
2H,0+20H"

(4)  PbS+4H,0, — PbSO, +4H,0
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16.

17.

Consider the following ionization
enthalpies of two elements ‘A’ and ‘B’.

Element| Ionization enthalpy (kJ/mol)
1St znd 3rd
A 899 1757 | 14847
B 737 1450 7731

Which of the following statements is

correct ?

(1) Both ‘A’ and ‘B’ belong to group-1
where ‘B’ comes below “A’.

(2) Both “A” and ‘B’ belong to group-1
where ‘A’ comes below ‘B’.

(3) Both ‘A’ and ‘B’ belong to group-2
where ‘B’ comes below “A’.

(4) Both ‘A’ and ‘B’ belong to group-2
where ‘A’ comes below ‘B’.

Consider the following standard electrode
potentials (E° in volts) in aqueous solution :

Element M3 /M Mt /M
Al ~1.66 + 0.55
Tl +1.26 — 034

Based on these data, which of the following
statements is correct ?

(1) TI* is more stable than AI3*
(2) AlT is more stable than AI3+
(3) TI* is more stable than Al ™"
(4)

4) Tt is more stable than A3+

16.

17.

frefafad @ dcl ‘A’ T ‘B’ i ST

wHfeqai W faum S|
| TR Tt (KJ/mol)
pRe EGIR] qara
A 899 1757 | 14847
B 737 1450 7731
frefefed § 9§ SF 9 %29 9 § 2

(1) ‘A SRB A a1 H 3ufeed § e
‘B, ‘A’ F I ST

() ‘A’ SRB 2 1 ¥ sufeed §
‘A’,’B’ % i ST R

() ‘A SIRB S a2 H 3ufeerd € qen
‘B,/A’ % T ST ¥

(4) ‘A SRCB S A 2 H 3ufeerd € qen
‘A, ‘B’ A ST R

o o~ fa o e 0 N ~
BRINIICHESNIEREGER] ﬁ HiAen saiagls

fawal (B, dice H) W foam i -

T M*tY/M M /M
Al —1.66 + 0.55
T1 +1.26 - 0.34

3 SRSl & ¥R W, fr=fafead o & o @
FT WA § ?

(1) ABY I TI+ sife fer €1
(2) AB*TH Alt sifye fer §)
(3) Al* HTIT efe fer ¥

(4)  AB*T H TR+ stfues feor 1

3
4

VI - CHEMISTRY



(English+Hindi)

18.

19.

20.

A metal ‘M’ reacts with nitrogen gas to
afford "‘M3N’. “M;N” on heating at high
temperature gives back ‘M’ and on
reaction with water produces a gas ‘B’. Gas
‘B’ reacts with aqueous solution of CuSO,
to form a deep blue compound. ‘M" and
‘B’ respectively are :

(1) Liand NHj
(2) Baand N,
(3) Naand NH,
(4) Aland N,

The number of S=0O and S—OH bonds
present in peroxodisulphuric acid and
pyrosulphuric acid respectively are :

(1) (2 and 2) and (2 and 2)
(2) (2 and 4) and (2 and 4)
(3) (4 and 2) and (2 and 4)
(4) (4 and 2)and (4 and 2)

A solution containing a group-IV cation
gives a precipitate on passing H,S. A
solution of this precipitate in dil. HCI
produces a white precipitate with NaOH
solution and bluish-white precipitate with
basic potassium ferrocyanide. The cation
is :

(1) Co?*
(2) Ni2*
(3) Mn2*
(4) Zn2*

18.

19.

20.

T o1g ‘M, TEereH 9 & @y ifufema
FTh MN ScO=1 il &1 S=d ard R I
FE W M,N, " ¥1g M 471 & a1 I8
A & g Afufern &k TH T B A
A 2 | 9 B, Sl CuSO,, o §rer Affehan
FTeh Teh X el T 1 AifiTeh 3= it B
‘M’ qT ‘B’ HEL:

(1) Lid«mNH,

(2) BadAIN,

(3) NadarNH,

(4) AIT¥IN,

RATFIESRECH I 3T qoT RG]

3 H fagmE S=0 T S— OH 3Tsiel
HEAU HAT: ©

(1) (2T 2) qe1 (2 921 2)
(2) (2T 4) TqT (2 A 4)
(3) (4T 2) T (2 AT 4)
(4) (4T 2) qAT (4 T 2)

T Taerem fSred -1V 1 Tk g faemm
%, H,S Yaifed s T Teh 3187 3= HLdl
¥ | 39 7989 i a9 HCl # o1 faerad, NaOH
% WY Teh YAd 3Ta4Y 991 G GeRrm
TEEAES & 1Y Aa-9he T8 3ca-
FAT T I TR

(1) Co?*
(2) Ni?*t
(3) Mn2*
(4) Zn2*
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21.

22.

A mixture containing the following four
compounds is extracted with 1M HCI.
The compound that goes to aqueous layer
is :

Sl
(D
S

(II1)

/ZE

The reason for “drug induced poisoning”

is:

(1) Binding reversibly at the active site
of the enzyme

(2) Bringing conformational change in
the binding site of enzyme

(3) Binding irreversibly to the active site
of the enzyme

(4) Binding at the allosteric sites of the
enzyme

21.

22.

frefafaa =R d9ifesl & & fago =)
1M HCl 9 Trerftq foran siar 1 = ifien
S STA WA H TAT S, ©

: s O/E\
0 ()
O
onlve
)

(I1D)
@ O
2) (1D
(3) ()
@ (1)

Y- foremerdtentor o1 Rl

(1) T=IEA i Hihd Fdg T Sk
ESRISE|

(2) TIEH &l S gag § d&dra qikerdd

(3) TSTEH i Hishd Hag W AISHAUIE
ERIEE|

(4) TTEH i TARRIRe Hasl W IS
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23.  Which of the following compounds will | 23. fy=fafad § 9 = 9 Aifites F1 S % TY

not undergo Friedel Craft’s reaction with W s i =8 S
benzene ? b
Cl
Cl
1 = O
© O
2 /\
() cl 2 /\Cl
Cl
3 Cl
“ codl cocl
(4)
= _—

24. Among the following, the essential amino

acid is :

(1) Alanine

(2) Valine (1) Tenf

(8) Aspartic acid (2) el

(4) Serine 3) Teifeer 3T
(4) w
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25. The major product expected from the | 25 fy=fafea sifufswran &1 daifoq g 3are
following reaction is : 3.

HO,C Ho.C CH,OH o
NH >
2 HCl(g)/CCl
—)

Q o)
(1) HOZC\&O (1) HOLC o
OH [ i 74

2OH O

OH O
2
HO,C
(2) ’ NH HOC
2 (2)
O
O
0= i o
3) o0—
NHZ (3) NH
OH OH
Q 0
(4) HO,C Q) @) HOLC / e o
Cl al
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26.

27.

28.

11

The major product of the following
reaction is :

CH3;CHCH,CHCH,CHjg KOH, CH3OH
| | >

Br Br heat
(1) CH,=CHCH,CH =CHCH,
(2) CH,=CHCH =CHCH,CH,
(3) CH,CH=C=CHCH,CH,
(4) CH,CH=CH—CH=CHCH,

Which of the following statements is not
true about partition chromatography ?

(I) Mobile phase can be a gas

(2) Stationary phase is a finely divided
solid adsorbent

(3) Separation depends upon
equilibration of solute between a
mobile and a stationary phase

(4) Paper chromatography is an example
of partition chromatography

The TUPAC name of the following
compound is :

(1) 1, 1-Dimethyl-2-ethylcyclohexane
(2) 2-Ethyl-1,1-dimethylcyclohexane
(3)  1-Ethyl-2,2-dimethylcyclohexane
(4) 2, 2-Dimethyl-1-ethylcyclohexane

26.

27.

28.

o o e

Frefataa stfafshan o1 1= 3ok © :

CH;CHCH,CHCH,CH; KOH, CH;0H
| |
Br Br

>

heat

(1) CH,=CHCH,CH =CHCH,

(2) CH,=CHCH =CHCH,CH,

(3) CH;CH=C=CHCH,CH,

(4) CH;CH=CH-CH=CHCH,
frefafea 5 @ o9 91 %oa faawor gofaaq
FINH I T §?

(1) ifceiier e ueh i & wehdt 7 |
(2) TR yraen T 9gd weA fwn gen 3
sAfereioes B T 1

(3)  UUFRIU Tsh Tiaeiier der feer grereen
% o foe@ & gre W R war §

(4) FTS FUiCrEH, foaeor suier@ &1 Th

SR E |
= fu itk %1 IUPAC 19 % :
1) 1, 1-SEAE-2-TeHEF R
(2) 2-Ufd-1,1-SERfuaHET e
()  1-TfYd-2,2-SEhfUeEE TR
(@) 2, 2-TEAfE-1- TR TR
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29.

12

The major product of the following
reaction is :

(FH?’ CoH:-ONa
CoHsCHy — €~ CH, — CHy g;ﬁ,
Br 2445
G
(1)  CgHsCH,- C—CH,CHs
OC,H5

(2)  CeHsCH=C—CHyCHs
CHj,
(3)  CHsCH,—C=CHCHy
CHj,
(4)  C4H5CH,— C=CH,
CH,CH,

29.

o o o

Frrefafaa sfafshan 1 g 34 € -

(FH?’ C,H:ONa
CoHsCH, — €~ CH, — CHy é;ﬁ’
Br 2445
ik
(1)  CgH5CH,- C— CH,CHs
OC,H;

(2)  CeHsCH=C—CH,CH;
CHj,
(3)  CgHsCH,—C=CHCH;
CH,
(4)  CHsCH,— C=CH,
CH,CH,
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30.

13

The major product of the following
reaction is :

OH 1. K,COs5

2. CHsl (1. eq.)
OH

OCHj,

i

OH

26

OCHj,

©
(g
N8

30.

@ =
- B

fre erfufsran =1 g7 3 ®

OH 1. K,COs

2.CH3l (1. eq.)
OH

i

OCHj,

OH

OCHj,
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MATHEMATICS

Let f(x)=210.x+1 and g(x)=310.x—1. If
(fog)(x)=x, then x is equal to :

. 310 1
(1) 310 _ 5~ 10

210 _q
) 710 _ 3-10

1310
3) 210 _ 510

1 _ 10
4) 310 _ 510

Let p(x) be a quadratic polynomial such
that p(0)=1. If p(x) leaves remainder 4
when divided by x—1 and it leaves
remainder 6 when divided by x +1; then :

1) p@=11
2) p(2)=19
®) p(-

@4 p(

N
NN
[
—
O

|
N

Il
—_
—_

T

AT f(x) =210.x+ 1 A g(x) =310x—11 Afg
(fog)(x)zx%, W x TR T

. 310 _q
1) 310 _ 5~ 10

210 _1
() J10 _ 510

{510
3) 210 _ 410

1 - =10
4) 410 _ 510

T p(v) o T fgumdt sgug § foor fad
p(0)=1%1 AR p(x) H x—1F WM [ W 4
I TEdl € TG 2+ 1 H 7T A TR 6 A9 =1 8,
LI

1) p@)=11
2) p(2)=19
®) p(=2)=19
4) p(=2)=11
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Let zeC, the set of complex numbers. Then
the  equation, 2|z+3i|—|z—i|=0
represents :

(1) a circle with radius g

(2) a circle with diameter %

(3) an ellipse with length of major axis
16
5

(4) an ellipse with length of minor axis
16
5

The number of real values of N for which
the system of linear equations

2x+4y—Az=0
dx +\y+2z=0
Ax+2y+2z=0
has infinitely many solutions, is :
1 0
2 1
3 2
4) 3

Let A be any 3 X 3 invertible matrix. Then
which one of the following is not always
true ?

(1) adj (A)=|AlAT!

(2) (adj(A)) =|

(3) adj (adj(A)) =|A[*(adj(A) "
(4) (adj(A)) =] -

M ze C, S Wiy GEmstl &1 9q=4 ¢, I
IR 2|z + 3i| — |z — i| = 0 Ffelq i ¥

1) w?ﬁﬁwﬁﬁmg%

) Qﬁﬁ?ﬁmﬁlﬂm%%l

(3) U st formen < a1ey Y e
16 %
3

(4) & <refga 9 @9 31&1 I dare

16 %,
9

\ & S99 arfas ®El w1 ge e faw

g gt e

2x+4y—Nz=0
dx+\y+2z=0
Ax+2y+2z=0
3!531#?[%?'[%,%:
1) o
@ 1
@ 2
4 3

AT A T 3x 3 T FSHAUE 38 § ol
= | -9 92 9 Té6 © 2

(1) adj (A)=[A]ATT

(2)  adj (adj(A))=|A[-A

(3) adj (adj(A)) =|A[*(adj(A)
(4)  adj (adj(A)) =|Al|-(adj(A)) !
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If all the words, with or without meaning,
are written using the letters of the word
QUEEN and are arranged as in English
dictionary, then the position of the word
QUEEN is :

(1) 44th
(2) 45th
(3) 4eth
(4) 47th

If 27)999 is divided by 7, then the

rerr(lainder is :
1 1
2 2
G 3
4) o

If the arithmetic mean of two numbers a
and b, a>b >0, is five times their geometric

a-+
mean, then
P

is equal to :

m
o 2
o 2
w 2°

35 QUEEN < G 31& &1 FANT Tich o
T Tt weg (Toiemt 21ef ® 19 9 e1efdA
?) 1 TS YTHIT F TR T W, &g
QUEEN &1 ®JF ¥ :

(1) 449

(2) 454

(3) 467

(4) 474

Afg (27)999 %1 78 FT fean S, < 99w €
1 1

(2 2

3) 3

4) 6

Ifg § Fensti a M b, a > b > 0 FH FHR
oed (AM.) 3T TUIR 189 (G.M.) I

sw%,a‘r:tsw%:
w
) %
o 2
w 2
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10.

11.

If the sum of the first n terms of the series

J3 + 75 + 243 + /507 + ... 154353,

then n equals :

(1) 18
@) 15
3) 13
4) 29
m_ 3x =3
igﬁ 1S equal to:
1 3
1
@ 7
o 2
1
@ 575

The tangent at the point (2, —2) to the
curve, x2y>—2x=4(1-1v) does not pass
through the point :

0 (o2

2 69
®) (=4 -9
@4 (=2 =7

10.

11.

e AU /3 + 75 + 243 + /507 + ...
& YUY n IS) T AN 43543 ©, A n T B

(1) 18
2) 15
(3) 13
4) 29
lim__ ~N3x =3
xl—%——zx— _ﬁw%‘
1 3
1
@ 75
®) g
1
@ 375

Tk a2 -2x=4(1-y) % &g (2, —2) W
it T8 Tt e § 9 foew foig 9 @
W%:

0 (o)

2 659
G (=4 -9
@ (=2 -7
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12.

13.

If y= [x+wlx2—1T5+ [x — x2—1T5,

2

then (x> — 1)d—]2/ + x% is equal to :
X

dx
(1) 125y
(2) 224y
(3) 2252
4) 225y

If a point P has co-ordinates (0, —2) and
Q is any point on the circle,
x?>+y?>—5x—y+5=0, then the maximum
value of (PQ)?is :

o 2 J; J6

(2) 14 +53

6) 47 + 106
2

(4) 8453

12.

13.

afq y = [x+\/x2—1T5+ [x - x2—1T5

2
g (2 —1)d—]2/ Y gy
dx

dx
(1) 125y
(2) 22442
(3) 2252
4) 225y

g ot famg P o fdstias (0, —2) € qenm 18
g Qa2+ 12— 5x—y+5=0 W feed g,
A (PQ)2 T HAHaH HH T :

o 2 J; J6

(2) 14 +5J3

6) 47 + 106
2

(4) 8+53

VI - MATHEMATICS



(English+Hindi)

14. The integral 14. HHIRA
I\/l + 2cot x(cosec x + cot x) dx '[\/1 + 2cot x(cosec x + cot x) dx,
0<x< ™ . m
x 5 is equal to : (O<x<5jw%:

(where C is a constant of integration) (G'g‘f C Teh HHTHA TR %)

X
1) 4 IOg(Sm j +C 1) 4 log(smzj +C
. X
2 2 log(smzj +C ) log( xj
2
X
G 2 log(cosaj +C 5 2 log(cos%) 2
X
(4) 4 log(coszj +C A log(cosgj o
s 8 cos 2x
15. The integral * dx Y 8 cos 2x
& '[% (tan x + cot x)° 15. HHFh ; 7 dx R T
12 (tanx + cot x)
equals :
15
M 15 Q) B
128
15
@ = 15
@ =
13
3) 2
©®) 32 (3) 13
32
13
p R——
@ 25 @ B
256
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16.

17.

The area (in sq. units) of the smaller portion
enclosed between the curves, x2+ y2 =4
and y2 =3x, 1S :

B

_|_

(1)

SIE

=

(2)

=R
o|¥

-

+

217
©) =

&

41

+ 0
3

(4)

&=

The curve satisfying the differential
equation, ydx—(x+3y?)dy=0 and
passing through the point (1, 1), also passes
through the point :

o (b3

@ (53)
o [5-3)
@ [53)

16.

17.

ki x2+1y2=4 q91 2=3x & o9 o B
N T &A% (7 ghreal H) ® ¢

1 i
M 2573
1 217
@ 373
1 21
G 25"
1 4
@ 373

FTershdl GHIHIU ydx — (x +3y2)dy =0 hi
G A arett a1 g, S faig (1, 1) ¥ e
St §, f=1 o @ T foig @ oft SRt oIt ©

o (-}
o (3Y
o (-2
o (3
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18.

19.

The locus of the point of intersection of the
straight lines,

tx —2y—3t=0
x—2ty+3=0 (teR), is:

2
(1) an ellipse with eccentricity ﬁ

(2) an ellipse with the length of major
axis 6

(3) a hyperbola with eccentricity /5

(4) a hyperbola with the length of
conjugate axis 3

If two parallel chords of a circle, having
diameter 4 units, lie on the opposite sides
of the centre and subtend angles

cos 1 (%) and sec~1(7) at the centre

respectively, then the distance between
these chords, is :

(1)

ol

()

3|
SIES

—_
(o)

18.

19.

Ree 1|

tx —2y—3t=0

x—2ty+3=0 (teR) % Ufaesed foig =1 foig
EDES

2
1) @WWWE%

(2) T el foreeh < o1et Bt e 6 ©

() Tk NfaRaTa fSEaht Sohaal /5 ©

4) UH Afqueeey fogs g e
(conjugate axis) i TS 3 g

Ifg U I FSTEhT =19 4 3hTE § 1 1 THIR
SiraTd, ST g o e ot faoRia feemed # € qen

G TR cos | (%) e sec ~1(7) < I
Sfafa sl €, @ 37 Sfensdl & o & g4
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20.

21.

If the common tangents to the parabola,
x?>=4y and the circle, x> +y?>=4 intersect
at the point P, then the distance of P from
the origin, is :

1 V2+1

2)  2(3+2V2)
@  2(v2+1)
4) 3+2\2

Consider an ellipse, whose centre is at the
origin and its major axis is along the

. . R
x-axis. If its eccentricity is = and the

distance between its foci is 6, then the area
(in sq. units) of the quadrilateral inscribed
in the ellipse, with the vertices as the
vertices of the ellipse, is :

1) 8

@) 32
3) 80
4) 40

20.

21.

e WA x2 =4y A1 I 22 +y2=4 &I
IAfTS TRivEd we feig P ufasse st
%, ?ﬁPﬁﬂ@ﬁg@Eff%

1) V2+1

)  2(3+2V2)
@ 2(v2+1)
(4) 3+22

T <reg, et e 7 foig W § qen <
3787 x-3781 ot foun # 8, W fo=m wifsm) afe

wﬁmmgwmﬁawﬁﬁqa

6 7, a1 39 =q, S <ream % Tl 9
T2 den forgeh o, < & Sl W €,

&Rl (o SRzl H) ¥
(1) 8

() 32

(3) 80

(4) 40
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22.

23.

10

The coordinates of the foot of the
perpendicular from the point (1, —2, 1)
on the plane containing the lines,
x+1_y-1_ z-3

= and
6 7 8

z—3

A~ /N /SN A/~
= N
~— N~ ~— ~~—

The line of intersection of the planes

?.(3?—?+2)=1and

—> A A A

r.(i+4j—2k =2, 1s:
_ 4 _5

M ZL-L-7
-2 7 13
_ 4 5

@ *7_Y _* "7
2 -7 13
_ 6 _

3) YT _ YT 13z
2 -7 —13

6 _ 5

@ BB E

2 7 —-13

22.

23.

R g
x+1=y—1=z—3aa.[
6 7 8

x—1 y-2 Z_3ﬁla'd : =
3 5 7 ¥

(1, —2,1) ¥ A TC A F IS F FSH
%.

1) @ -42
2 (-1,2 -1)
(3) (0,0

4) 1,11

A

wﬁ?.(3i—?+ﬁ)=1asn

?.(?+4?—22)=2 ! Hidesal W@ S :

-2 7 13
_ 4 5

@ Y 7_Y _* "7
2 -7 13
_ 6 - 5

3) YT _ YT 13z
2 -7 —-13
_ 6 _ 5

@ -wB_Y"i3_ ¢z
2 7 —-13
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24.

25.

11

The area (in sq. units) of the parallelogram
whose diagonals are along the vectors

A

A A A AN
8i —6j and 37 +4;j — 12k, is:

1) 26
2) 65
3) 20
4) 52

The mean age of 25 teachers in a school is
40 years. A teacher retires at the age of
60 years and a new teacher is appointed
in his place. If now the mean age of the
teachers in this school is 39 years, then the
age (in years) of the newly appointed
teacher is :

1) 25
2) 30
3) 35
4) 40

24. THER =g, s fael, afzet 8 —6?

25.

FM3T + 4] — 12k i eensli# € 1 derwet
(o gl H) ©

1) 26
2) 65
3) 20
4) 52

T Taemerd o 25 1AMl hi HIEF-31
40 99 T Teh ALATH 60 a9 i g H Fa
I BT § TR 3HSH WM W TH T AR
# Fgfaa 2t g1 afe 1@ 39 fommem &
STEATYRT o TEA-3TY 39 I8 ¢ 1 731 31EATh
i eg (auiH) ¥ :

1) 25
@ 30
3) 35
4) 40
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26.

27.

12

Three persons P, Q and R independently
try to hit a target. If the probabilities of

1
their hitting the target are g, — and >
4" 2 8
respectively, then the probability that the
target is hit by P or Q but not by R is :

21

(1) o

9
2 i
O

15

3) o

@ =

Anunbiased coin is tossed eight times. The
probability of obtaining at least one head
and at least one tail is :

255

1) 256

127

(2) 128

@ o

1

26.

27.

@ =afed P, Q 991 R Tods ®9 9 Teh f9m
T AT T YA A § | A Ih TR
e M &1 TfIhdTt HAw: %, %ng g
P a1 Q o FRIMT 918 9 9= R & Femn =
ﬁawﬁﬁq@w%:

21

1) Py

9
2 i
15

3) o

@ =

T 3T (unbiased) Tk &1 318 ar
SSTA ST 8, 1 hH W Teh Fod qen 9 9
FH Teh TS T 3 hi TiTehdl € :

255

1) 256

127

() 128

@ =

1
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28. If 28. dfq

0 cosx —sinx 0 cosx —sinx

S=4<x¢€el0,2m]: |sinx 0 cosx|l =0y, S=Jxe[0,2n] : |sinx 0 cosxl=0
cosx sinx 0 cosx sinx 0

then z ’can(E + x) is equal to : T z tan(E + x] TR ®

xeS 3 ’ 3 ‘

xeS

1) 4+23 1) 4+243
(2 -2+.3 2 —2+43
B -2-43 B) -2-43
4) -4-243 (4) —-4-23

2 2
29. The value of tan_ll\/l tx® +a1-x ] 2o, tan-t| VL2 +V1 -2
V1422 =1 -2 V1422 —y1- 42

1 .
|x|<5,x¢0,1sequalto: |x|<%,x¢0,aﬂ‘5ﬂ?%:
™ -1 .2
M) Gryesa M) Gt
4 2
™ -1 .2
(2) — tcos «x (2) T+ cos7! &2
4 4
m 1 -1 2 T -
(3) Ty X (3) Z——coslx2
m -1 .2
4) 7 RN 4) E— cos™ ! x2
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30. The proposition (~p) v (pA~q) isequivalent | 30, e (~p)v (p A~q) TITH & :
to :

o i

B pr~q LI

@ qop @) pa~q
4 q-p

-00o0- 000
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