PART A — PHYSICS

In terms of resistance R and time T, the

dimensions of ratio — of the permeability
€

p and permittivity e is :

(1) [RT?
(2) [R*T™]
(3) [R?]

4) [R*T?

The initial speed of a bullet fired from a
rifle is 630 m/s. The rifle is fired at the

centre of a target 700 m away at the same

1.

2.

uTT A — iifaes fagm
gfadry R 3R ¥99 T % 931 §, Jrheiad

o fee[asiierdl e % ST % EIRELIESR

(1) [RT2]

2 [R2T™1

3) [R%

4 [R2T2

T WEHA ¥ SO TS geie hi GRS =1

630 m/s ¥ @& F TR W AT V700 m R
eI & g W USHA M Sl §1 AT

level as the target. How far above the T % o TEwa 1 T @ & s |
centre of the target the rifle must be aimed TR 1 S T =Y ?
in order to hit the target ?
(1) 10m (1) 1.0m
(2) 42m (2) 42m
B) 61m B) 61m
(4) 98 m 4) 98 m
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A body of mass 5 kg under the action of

o O a
constant force F=F, i + F, j has velocity

g o
at t=0s as 3 = (61'_2]')111/5 and at

5 O 0
feeR 9@ F=F, i + F,j % %R o8
5kg &1 Tk 9% t=0s T I

0 = (6?_2%)m/s@‘Tﬁl‘\’ﬁ?f%3ﬁ'{ t=10s

t=10s as v= +6?m/s. The force Fis : AT 7= +6?m/s@Wﬁl‘?ﬂE%l 5 F &
@) (_3?+4Df) N (1) (—3?+4Dj) N
@ frgivsiN @ F2i+iin
@ [of - dj) @ (57— 4N
@ g @ G- SN
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A small ball of mass m starts at a point A
with speed v, and moves along a
frictionless track AB as shown. The
track BC has coefficient of friction w. The
ball comes to stop at C after travelling a

distance L which is :

B«—L—C

1 2 %
@ R 2pg
2 L %

@) R 2ug
®) 2p pg
4 L3 %
@) 2n 2pg

4.

EHM m %1 TF Bl Tig forg A ¥ = o, ¥
Y H § 3 TH TUURH 99 AB W
Tifasiter & St o fos | ewien T ®1 9U BC
T 0T TR p, 1 T C W GH L FeH &
T ¥ S E SRl L R :

TA

h

|

B«—L—C

1 2 %
M R 28
y L

@) B 2ug
) 2p pg
4 LE %
@) 2p 2pg
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The average mass of rain drops is
3.0x107° kg and their average terminal
velocity is 9 m/s. Calculate the energy
transferred by rain to each square metre
of the surface at a place which receives 100

c¢m of rain in a year.

(1) 3.5x10%]

(2) 4.05x10%]

(3) 3.0x10%]

(4) 9.0x10%]

A thin bar of length L has a mass per unit

length A, that increases linearly with

5.

91 T a1 1 HATHd 9\ 3.0x 10 S kg ©
3R S i 9 9 9 m/s 1 fo@
M W TEH 9 H 100 cm T ST § 3T TIH
% Jfd o HeX g8 W I61 gRI TAMINRG el
1 UL ST
(1) 3.5x10°]
(2) 4.05%x10%]
(3) 3.0x10°]
(4) 9.0x10%]
S L 1 Toh Taetl B 1 Uid 3ohTS ol
TEAME A ® S fF TR T 9 @ &% eEr
Yfasa: dgdr §1 AfE s9h A SAM M ©

distance from one end. If its total mass 3R g T W ufa TRTS TS SoTHM \ o %,
is M and its mass per unit length at the T gooh TR 9 oM &g i g ?:
lighter end is A, then the distance of the L A, 12
centre of mass from the lighter end is : 1) 5 Tam
2
W - 2 L hD
2 4aM 3 SM
2
(2) L + AL 3) L )\OL2
5 M 3 4M
2
3 4M 3 6M
2
@ - let
3 oM
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From a sphere of mass M and radius R, a
smaller sphere of radius % is carved out

such that the cavity made in the original
sphere is between its centre and the
For the

configuration in the figure where the

periphery. (See figure).

distance between the centre of the original
sphere and the removed sphere is 3R, the
gravitational force between the two

spheres is :

£
e

< 3R >

41 GM?2
3600 R2

41 GM?
450 R?

59 GM?
450 R?

GM?
225 R2

7.

a1 Rug g=9919 M & T& TMa b,

IERIl R/2 1 Th DI Tl 39 ThR v
feran <man ® T 9 et | = o1 59
e ufify & e ® (fea 3@ | o & fa=ma
% STIER 9@ Ha Tl o &% IR Tl T
et % % & o9 g 3R ®, 99 1M1 el
S THETRE o ¥

Ca
<

3R

2
Z

41 GM?
3600 R?

41 GM?
450 R?

59 GM?2
450 R2

GM?2
225 R?
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The Bulk moduli of Ethanol, Mercury and
water are given as 0.9, 25 and 2.2
respectively in units of 10° Nm~2. For a

given value of pressure, the fractional

compression in volume is VA Which of

AV
the following statements about Tfor

these three liquids is correct ?

(1) Ethanol > Water > Mercury
(2) Water > Ethanol > Mercury
(3) Mercury > Ethanol > Water
(4) Ethanol > Mercury > Water

A tank with a small hole at the bottom has
been filled with water and kerosene
(specific gravity 0.8). The height of water
is 3 m and that of kerosene 2 m. When the
hole is opened the velocity of fluid coming
out from it is nearly : (take g=10 ms~2
and density of water =103 kg m~9)

8.

9.

TFTA, IR U U & ST TR o7
109 Nm~2 &1 S&1E H %AW 0.9, 25 TF 2.2
@ g ¥ 9 % 3 9m & o, smoaw o

e gdred %%ﬂ 39 9 gai & fau

%wﬁﬁﬁmﬁ@wwﬁ@ﬁqm

e E?

(1) TAA > 9HT > 9

(2) THE > THAA > O

(3) UM > WA > UHI

(4) TATA > IR > I

Tl | T BIe fog ot < 1 al we gl o

I (ST ot 0.8) & 9 T | I HY
FE3mT IR UG FIA F2m | v fog
1 G fean S €, a9 e amet g9
I AT B : (g=10 ms~2 @ 3R
Tt 1 T =10% kg m~9)

(1) 10.7 ms~1 (1) 10.7 ms—1
(2) 96 ms~1! (2 9.6 ms~!
(3) 85ms~! (3) 85ms~!
(4) 76 ms~1 (4) 7.6 ms~!
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10.

11.

An air bubble of radius 0.1 cmis in a liquid
having surface tension 0.06 N/m and
density 10% kg/m3. The pressure inside
the bubble is 1100 Nm ~2 greater than the
atmospheric pressure. At what depth is
the bubble below the surface of the
liquid ? (g=9.8 ms~?2)

1) 01m

@) 015m
(3) 0.20m
(4) 025 m

A hot body, obeying Newton’s law of
cooling is cooling down from its peak value
80°C to an ambient temperature of 30°C.

It takes 5 minutes in cooling down from

10.

11.

T3 qE 0.06 N/m 3R ¥9@ 103 kg/md3
ol T o | 591 0.1 cm 1 T o1
A & | A h ST T AFHSAT TE
¥ 1100 Nm~2 31fyer §1 59 % 7= 9§ fFg
TEE T A €2 (g=9.8 ms™2)

1) 01m

2) 015m
3) 020 m
(4) 025m

I o ffaer 1| 1 9Te i g T T™
IR A T AIEE 80°C ¥ AR A9HE
30°C I 3 Bt §1 I8 80°C | 40°C T
T e ¥ 5 fie ol §1 98 62°C ¥ 32°C

80°C to 40°C. How much time will it take Toh 3 e | foha 1 §8 it ?
to cool down from 62°C to 32°C ? (fe=m & 1n 2=0.693, In 5=1.609)
(Given In 2=0.693, In 5=1.609) (1) 3.75 fore
(1)  3.75 minutes (2) 8.6 e
(2) 8.6 minutes (3) 9.6 e
(3) 9.6 minutes 4) 65T
(4) 6.5 minutes
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12.

During an adiabatic compression, 830 J of
work is done on 2 moles of a diatomic ideal
gas to reduce its volume by 50%. The
change in its temperature is nearly :
R=8.3 JK~1 mol 1)

12.

T T e & SRM, T fgammes emest
9 & 2 Wi F1 3=aA 50% w8 fmd oM |
830 J =T /& HIAT ISl g1 THH AIHH H
IR & T : (R=8.3 JK~ ! mol 1)

(
(1) 40K (1) 40K
(2) 33K (2) 33K
3) 20K (3) 20K
(4) 14K 4) 14K
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13.

An ideal monoatomic gas is confined in a
cylinder by a spring loaded piston of cross
section 8.0x 1073 m?2. Initially the gas is at
300K and occupies a volume of
2.4x1073 m3 and the spring is in its
relaxed state as shown in figure. The gas is
heated by a small heater until the piston
moves out slowly by 0.1 m. The force
constant of the spring is 8000 N/m and the

atmospheric pressure is 1.0 X 10° N/m?2.

13.

T do | 3T FE 8.0x10 3 m? & THh
FHHMIGR WA TR 511 Teh ST T
T I W g I H 19300 K W E 3R
2.4 %103 m3 I Tl & 3R St e
fasrifa etaen o § St fo fom & goian mn €1
T 1 T DS € g1 adl qeh A TR S
2 51 e for fe ot ¥ 0.1 m &1 fa 9 o
A HEA H A TR 8000 N/m § 3R
AHSAE T 1.0% 105 N/m? 81 o Tdl
o SR € 1 e wd AT gemmiae

The cylinder and the piston are thermally 7 3R fre v a9 i =6 1
insulated. The piston and the spring are g =1 erf=ay Qw2
massless and there is no friction between (2 & ofie /i ¥ 11 &I 2Iid g 791
the piston and the cylinder. The final 3R e Fueet wt S o T ¥)
temperature of the gas will be :
(Neglect the heat loss through the lead T
wires of the heater. The heat capacity of }
the heater coil is also negligible)
(1) 300K
_} (2) 800 K
— (3) 500 K
(4) 1000 K
(1) 300 K
(2) 800 K
(3) 500 K
(4) 1000 K
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14.

15.

The angular frequency of the damped

oscillator is given by,

Ok 2 0
o = ,/b— — ——=U0where k is the spring
On  4m~-0

constant, m is the mass of the oscillator and

r is the damping constant. If the ratio
I_2

m—kis 8%, the change in time period
compared to the undamped oscillator is
approximately as follows :

(1) increases by 1%

(2) increases by 8%

(3) decreases by 1%

(4) decreases by 8%

Two factories are sounding their sirens
at 800 Hz. A man goes from one factory
to other at a speed of 2 m/s. The velocity
of sound is 320 m/s. The number of beats

heard by the person in one second will

14.

15.

T AaHf<d Sleieh i Hivig Tgfa g9 <
It T,

Dk I'2|:| < <
o= ,/0— — —5 0%l k ®aHT feri ¢,
0m  4m~[

m SIeTeh %1 ST § 3R ¢ 3Ter< Teerie ¥

2
g ST i = 8% ¥, T9 3aHf<d S/

o HehTeel T hiel § IRed s 81 :

1)  1%% gfg anit
(2) 8%% gfg arft
(3)  1%H =M
(4) 8%¥ =M

31 e 3797 WA 800 Hz T &afa shid!
T R 2m/s F T W T Bl @
TE HFd 9% S g1 w&afq w1 AT
320 m/s ¥ T Gehs H = gR1 g TE
foea=<i &t G=A R :

m 2 (1)
(2) 4 (2) 4
(3) 3 8
(4) 10 4) 10
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16. A cone of base radius R and height 1 is|16. 318X a1 R T \jntll';‘f h TeTl Ueh 3'@ TR
located in a uniform electric field E % GHN THTHME qun & ]:Z ¥ feg g
parallel to its base. The electric flux Tip | JA A ATl fogd W ©

entering the cone is :

(1) %EhR (1) 5 EhR
(2) EhR (2) ERR

(3) 2EKR () 2EhR
(4) 4EKR (4) 4EhR
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17.

A parallel plate capacitor is made of two
plates of length I, width w and separated
by distance d. A dielectric slab (dielectric
constant K) that fits exactly between the
plates is held near the edge of the plates.
It is pulled into the capacitor by a force

po U
ox

capacitor when dielectric is inside the
capacitor up to distance x (See figure). If
the charge on the capacitor is Q then the
force on the dielectric when it is near the
edge is:

where U is the energy of the

17.

Teh FHIR ©iE HYTS &1 @iel @ o1 8 bt
T LR w TR THE TN AW W
T | e oA Tt (e K) S foh wiel
% o= 3o | T S €, F Wl & TR w
I ThS L T@T goT B | T8 HeIfd & Ty

sq F= — g—im@ﬁmw%aﬁuqmﬁa
I 9 o1l & 5T WA HRE & ST T

wE (A E) | afe dafa W e Q,
T TEYA R I, e 9 f6 o 9 €, qm

Z

T 1
X
% ) | i
I |
____________ !
j «—d—>
2
<d— Qd
@) 2w1260
Q’d
K 2
(1) 2wlze0 () 231270 (K-1)
e0
O (ko)
K-1 2
@ 2z, 3) 2led (K-1)
wl“e,
Qd_
K-1) 2
) 2wlzeo (4) ;jlzw
GO
2w
*) 2d1%e,
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18.

19.

In the circuit shown, current (in A)
through the 50 V and 30 V batteries are,

respectively :

50

50V —+— 2002100 0 30V
50

(1) 25and 3

(2) 35and 2

3) 45and 1

(4) 3and 25

Three straight parallel current carrying
conductors are shown in the figure. The
force experienced by the middle conductor

of length 25 cm is :

18.

19.

Ty TS ufmy §, 50 V Ud 30 V i o
g (A H) HEW: T

50
50V — 20010 Q T 30V
50

(1) 25T 3
(2) 35TdH2
(3) 45T 1
(4) 3WE25
T H8 TR 97 YaTfed dTeas fos | g9

T §1 TR 25 cm & o9 9 SeE 5
e fopan T 5 ®

[,=30 A [,=20 A [,=30 A L,=20 A
3 cm 5cm ‘3cm . 5cm
1=10 A 1=10 A
(1) 3x10~4N toward right (1) 3x10~4N Tt &R
(2) 6x1074N toward left (2) 6x10~4N ST 3R
(3) 9%x1074N toward left (3) 9x10~4N Tt 3R
(4) Zero 4) I
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20.

Three identical bars A, B and C are made
of different magnetic materials. When
kept in a uniform magnetic field, the field

lines around them look as follows :

/\\V

N
T

21.

—r =
Make the correspondence of these bars
with their material being diamagnetic (D),
ferromagnetic (F) and paramagnetic (P) :
(1) A<D, B<P C<F
2) A<FB<D C~P
B3 A<P,B<F C+D
4) A<FB<P C<D

A coil of circular cross-section having
1000 turns and 4 cm? face area is placed
with its axis parallel to a magnetic field
which decreases by 1072 Wb m~2 in

0.01 s. The e.m.f. induced in the coil is :

20.

T wadauEd 88 A, B @@ C 94 fafy=
TS eI | I § | S $% T THEAN
TR & H T SR, q9 37 WA W
et yem @ femdt €

/\\V

N
7 X

21.

—r =

T el o gl 1 wfagrEat (D), 8 Tk
(F) T ST (P) SR T G Y :

) AeD,B<P,CeF
2) A<FB-DCeP
) A“P,B~F CeD
) A“F,B<P, CeD

1000 %X TS 4 cm? el &% dret Teh
A STIIES h1e Tl HSall hl THoh 38 6
AR T JEhE &9 § @ 791 8 5 &
1072 Wbm~2 0.01 s ¥ =2 91 €1 FHvea
H fd fogd ares 99 ® -

(1) 400 mV (1) 400 mV
(2) 200 mV (2) 200 mV
3) 4mV B) 4mV
4) 04 mV 4) 04 mV
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22.

23.

An electromagnetic wave of frequency
1x10™ hertz is propagating along z - axis.
The amplitude of electric field is4 V/m. If
€,=8.8x10~ 12 C2/N—m2, then average
energy density of electric field will
be :

(1) 352x10"10]/m3
(2) 352x10"1J/m3
(3) 352x10"12]/m?3
(4) 352x10"1B7J/m3
An object is located in a fixed position
in front of a screen. Sharp image is
obtained on the screen for two positions
of a thin lens separated by 10 cm. The size
of the images in two situations are in the

ratio 3 : 2. What is the distance between

the screen and the object ?

22.

23.

31 x 10148 o1 T forga Traehia axn
z - A W R R @ T foga &7 @
MM 4V/mT AfG
€, =8.8x10712 C2/N-m2, 7« ferz[a & 1
3T STl o BT :

(1) 352x10"10]/m3
(2) 352x10"11J/m3
(3) 352x10712]/m?3
(4) 352x10"13]/m3

T U8 % WA T TR feafa # uw o feem
71 T 99 o9 110 cm T W g feufai
Y 7 | vy yiafers sa § 1 < fearfaat o
gafersii & SR 1 U 3 : 2 § | 9% wd
T & S R ?

(1) 1245 cm (1) 1245 cm
(2) 1445 cm (2) 1445 cm
(3) 65.0 cm (3) 65.0 cm
(4) 99.0 cm (4) 99.0 cm
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24.

25.

Two monochromatic light beams of
intensity 16 and 9 units are interfering.
The ratio of intensities of bright and dark

parts of the resultant pattern is :

(1)

(2)

»—\|\1 wlﬂk ©|;

(3)

(4)

—| %

In a compound microscope the focal length
of objective lens is 1.2 cm and focal length
of eye piece is 3.0 cm. When object is kept
at 1.25 cm in front of objective, final image

is formed at infinity. Magnifying power

24.

25.

o1 16 T& 9 SohTE ATcil o THaUH ehmer gl
o o9 Afaw & W g1 gRom 93 &

39el SR Tl fewdl &t dierdiedl &1 ST

=N v \o|;

(4)

—| %

T S YR H ATGYI® o i HIhd
FEE 1.2 cm 3R AFE ® BiEg Aqw=E
30 cm E1 9 I ® AfUgTIE F A
1.25cm3ﬁ®q11'@1\_5ﬂ?|'[ %,W?ﬂﬁ'q
yfafers 3191 W a9 81 HIa RIS Hi

of the compound microscope should be : STaY wifed BT =fe
(1) 200 (1) 200
(2) 100 (2) 100
(3) 400 (3) 400
(4) 150 (4) 150
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26.

27.

A photon of wavelength \ is scattered
from an electron, which was at rest. The
wavelength shift A\ is three times of A and
the angle of scattering 6 is 60°. The angle
at which the electron recoiled is ¢. The
value of tan ¢ is : (electron speed is much

smaller than the speed of light)

(1) 0.16
@) 0.22
3) 0.25
(4) 0.28

A radioactive nuclei with decay constant
0.5/s is being produced at a constant rate
of 100 nuclei/s. If at t=0 there were no
nuclei, the time when there are 50 nuclei

is :

(1) 1s
(2) 2In %ﬁ s
B) In2s

4) In %ﬁ s

26.

27.

faam eaen & T TARM ¥ e A &
T HIEH YR BT 81 dlTesd TR
AN TR \ &1 A AT ® SR gRivE o
0=60°T| TAFRM ¢ HIv R Ffafera & g1
tan & 1AM § : (SAFH 1 T T Hi
=T W TR FHH ©)

(1) 0.16
2) 0.22
(3) 0.25
(4) 0.28
100 =T gfd dfhve ot frer X @ emafeerts
0.5/s a1 YfeadfsHa Afued = & ® T |

Ife t=0 W T o} e Iuferd &1 o1, 99
50 TR Scq=1 B H o 99T R :

(1) 1s
(2) 2In %H s
3) In2s

4) In %}ﬁ s
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28. A Zener diode is connected to a battery|28. Teh IR TEIE &l TH Erail Td TH A |
and a load as shown below : Sire1 T ¥ St o ufie § gwien e ¥ 1 awe
The currents I, I, and I; are respectively I 1, Te I A €

10 A L 40 Ao L
VWA . WA
|
I, 1 Iz
60V — R10v=v, SR =2ka | 60V —== N10v=V, SR =2kQ
B B
(1) 15 mA, 5 mA, 10 mA (1) 15 mA, 5 mA, 10 mA
(2) 15 mA, 7.5 mA, 7.5 mA (2) 15 mA, 75 mA, 7.5 mA
(3) 125 mA, 5 mA, 7.5 mA (3) 125 mA, 5 mA, 7.5 mA
(4) 125 mA, 75 mA, 5 mA (4) 125 mA, 75 mA, 5 mA
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29. Match the List - I (Phenomenon associated |29. ﬂ\?ﬁ-l (forga grarenta faferor @ wwrg el
with electromagnetic radiation) with I W—II (foregga graehta Sagd &1 9M) 9
List - II (Part of electromagnetic spectrum) qHfad sifsTe 3R e & e fed T fashedi
and select the correct code from the 4 9 wel fasey %\[ﬁ? :
choices given below the lists :

List - I List - II Tt - 1 Tt - 11
I |Doublet of sodium A VI.SIb.l ¢ I [wifeaw =1 fgs g ot
radiation

Wavelength )
corresponding to Feqo g § goef

IT [temperature associated B [Microwave 11 |fafer<or & ¥ @9 9§ gwatad F&H T
with the isotropic AIIHE W e
radiation filling all space
Wavelength emitted by Short SAR 1 SThTe] H TR

III |atomic hydrogen in C ) III |BRg N g 3cd fSfa o9 e T
) radiowave
interstellar space e
W.a\‘felength of radiation T B .

IV |arising from two close D (X -rays v . X - fopoy
energy levels in hydrogen | A farferor 1 it
1) (O-(A), (ID-(B), ()-(B), (IV)-(C) 1 O-(A), (ID-(B), ()-(B), (IV)-(C)
2)  (O-(A), (I)-(B), (ID)-(C), (IV)-(C) ) M-(A), (I)-(B), (I)-(C), (IV)-(C)
3)  (O-D), (IH-(C), (N)-(A), (IV)-(B) 3)  O-D), IH-(C), ()-(A), (IV)-(B)
) (O-(B), ()-(A), (I)-(D), AV)-(A) 4 O-(B), (I)-(A), (I)-(D), (IV)-(A)
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30. In the circuit diagrams (A, B, C and D)|30. LR R IECD) ﬁBﬁ(A, B, C'QEfD) 4 R T 3
shown below, R is a high resistance and S I=9 gfq0y g IR S Hea=mmdt gfaliy G i
is a resistance of the order of galvanometer Fife &1 Iy €1 Aeemrd &1 gfly &
resistance G. The correct circuit, 2efdia e & g -fagmu fafy & Fma
corresponding to the half deflection g uftuy faf=d ¢ 509 :
method for finding the resistance and K
figure of merit of the galvanometer, is the R 2
circuit labelled as : S >_‘

©
R K
. F/\N\/—( )—‘ (A) I ‘
=\ [ ()
© | K,
(A)
1] () K,
Kl
S
) ®) | ()
S | | ‘ I { )
B K
( ) | | ‘ | T 1
L L)
K
1 K2
5 R
R ©
© | )
) K
Kl
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(Y
I L/
1

(1) Circuit A with G=

RS
(R-S)

(2) Circuit B with G=S
(3) Circuit C with G=S

(4) Circuit D with G=

RS

R-S

R SK>_‘
@2

N4

(D) ‘ -
Kl
(1) Gz%%mav&qu
(2) G=S% HiY IRUY B
(3) G=S% @y uiuy C

(4) G:%Ssﬁ;mq 99y D

English : 21
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PART B — CHEMISTRY

YN B — @A fag™

31. If A, and \ be the threshold wavelength|31. af\ 3R\ SEeits! ATeEd SR Aafad YehreT
and wavelength of incident light, the w1 T <= T Al YT e § e gwnia
velocity of photoelectron ejected from the SO oh1 o1 BT :
metal surface is :

2h /
(1) _ ()‘o - }‘)
2hc 2hc
2 (A =\ ko
2) J — (M=) \/ -
2hc hy — AU 2hc hy — NI
(3) m Hix, B m Hm\ 5
2n 01 10 2h 01 10
© | m b A o it

32. The appearance of colour in solid alkali[32. 39 &R €1q TaEel H T % W@ S hT HRU
metal halides is generally due to : T BT R
(1)  Schottky defect (1) ieht T
(2)  Frenkel defect 2) %Fa W
(3) Interstitial position (3) ST WM
(4) F-centres (4) F-%=
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33.

34.

In the reaction of formation of sulphur

trioxide by contact process

250, + O, = 2S0; the rate of reaction was

measured as
d[0] _
dt

rate of reaction in terms of [SO,] in mol
L= 1s~lwill be:

(1) —-1.25x10"4

(2) —250x10"4

(3) —3.75x10~%

(4) —5.00x10"4

—25%x10"4mol L=1 s~1. The

Assuming that the degree of hydrolysis is
small, the pH of 0.1 M solution of sodium
acetate (K,=1.0x10~°) will be :

33.

34.

e fafy g 9o SRR S 9 M @i
Ffufsan 250, +0, =250, | arfufshan =i
T % =-25x10"4Ha L~ 151
& B9 H /A SR S [SO, [k T H

o L-1s— 1 # 2t
(1) —-125x10"%
(2) —-250x10"4
(3) —3.75x1074
(4) —5.00x10~4

g AHd gU T gReafan =1 wuisw (feut)
= 3, gifeaw @i & 0.1M faaaw
(K,=1.0x1075%) 1 pH & :

(1) 5.0 (1) 5.0
(2) 6.0 (2) 6.0
(3) 8.0 (3) 8.0
4) 9.0 4) 9.0
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35.

36.

For the reaction, 2N,O5 - 4NO, +O,, the

rate equation can be expressed in two

d|N,O
[N20s] _

4 [N,O5] and

ways —

, d[NO]
dt

k and k’ are related as :

= k, [N205]

1) k=K

2) 2k=K
3) k=2K
(4) k=4K

In some solutions, the concentration of
H,O™ remains constant even when small
amounts of strong acid or strong base are
added to them. These solutions are known
as :

1 Ideal solutions
3
4

True solutions

(1)

(2) Colloidal solutions
)

(4) Buffer solutions

35.

36.

AfHa 2N,O5 - ANO, +0,, & ToIT =X

HHHTO 1 S ok U e S Herar ©
d|N»,O

_ d[N:0s] dzt 5] k [N,05] iR
d|NO

+ —[ it 2] = k' [N205]

k 3R K &l f=1 fvg w9 A ferar smam ?

1) k=K

2) 2k=K

3) k=2K

@) k=4K

Fs faeerl ¥ goa UEe s1oren yod &R &
el A e o oft H,O* o1 w0 feer &
T g1 31 faoaH = fen S ©

eyt foaeram

IR BENER!

1

2)

(3) arEdfeeh ferera

(4) 9HL (Buffer) fereram
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37. Given 37. femmng -
Fe3*+(aq)+ e~ —>Fe?* (aq); E°=+0.77 V Fe3+ (Sieill) + e~ —Fe2* (Siefl); B°=+0.77V
A3t (aq)+3e” »>Al(s);E°=—1.66V AP+ (Set™) +3e” »Al(s); E° = —1.66 V
Bry(aq) +2e” —2Br~; E°=+1.09 V Br,(Seft®) + 2~ »2Br ; E° = +1.09 V
Considering the electrode potentials, 3@3@_5’ favel & enyr W =1 § 9 % w4
which of the following represents the STI=I VRl hl T T T § 2
correct order of reducing power ? (1) Fe2*< Al <Br~
(1) Fe?*<Al<Br @) Br <Fe2*<Al
(2) Br <Fe?t< Al (3) Al<Br <Fe2*
(3) Al<Br <Fe (4) Al<Fe2*<Br
(4) Al<Fe’*<Br 38. TH N9 & faferel &1 yRfwE wrEe
750.0 mL &1 Afe faferet & <= =1 1 =
38. The initial volume of a gas cylinder is T 840.0 mm Hg ¥ 5T % 360.0 mm Hg
750.0 mL. If the pressure of gas inside the T I S A G BT ST A B
cylinder changes from 840.0 mm Hg to
360.0 mm Hg, the final volume the gas will (1) 1.750 L
be : (2) 3.60 L
(1) 1.750 L (3) 4.032 L
(2) 3.60 L (4) 750 L
(3) 4.032 L
(4) 750L
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39.

40.

The molar heat capacity (Cp) of CD,0O is
10 cals at 1000 K. The change in entropy
associated with cooling of 32 g of CD,0O
vapour from 1000 K to 100 K at constant

pressure will be :

(D = deuterium, at. mass = 2 u)
(1) 23.03 cal deg~!

(2) —23.03 cal deg~!

(3) 2303 cal deg~!

(4) —2.303 cal deg~!

Based on the equation :
18, 01 10
AE=-20x10"18] =— — —
B3 nib

the wavelength of the light that must be
absorbed to excite hydrogen electron from
level n=1 to level n=2 will be
(h = 6.625x10734Js, C= 3x 108 ms~1)

39.

40.

CD,O 1 HIel ST 4 (Cp) 1000 K T
10 cals 81 32 g CD,O A @I 1000 K §
100 K @& ¥R T@ W 30l d W TG

Tt gferd 8

(D = fegiftam, iR T9s1 wHm] g=wm
= 2 HTHH)

1) 23.03 cal deg~!

(
(2) —23.03 cal deg~!
(3) 2303 cal deg~!
(4) —2.303 cal deg~!
THTHI
- 01 10
AE=-20x 1018 =" — —
B  n2H

% ATYR T BIEEISA o ToiaeM &l W n=1 9
TR n=2 T Idrad & & ford gahmn, 59
T I ST ST, 1 T <A 594 § 1
BT

(h = 6.625x1073Js, C = 3x108 ms~1)

(1) 1.325%x10~7 m (1) 1.325x10~7m
(2) 1.325x10710m (2) 1.325x10"10m
(3) 2.650x10~7 m (3) 2.650x10~7 m
(4) 5300x10710m (4) 5.300x10710m
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41. Which of the following series correctly|41. 79 ¥ & &1 94 3 d@l X ARY & =
represents relations between the elements % Y 1 & T et § 2
fromXtoY?

X->Y X->Y

(1) 4Li—> K Ionization enthalpy (1) 5Li— oK SR ot Tredl sredl
increases

(2) oF — 35Br Electron gain enthalpy (2) oF — g5Br TAFRME A1 HT T
with negative sign HOMcHE o8 o |1y 9&d
increases €

(3) ¢C — 3,Ge Atomic radii increases (B)  4C — 3Ge JLATIS R %IRITQ'HGFﬁ )

(4) 1gAr — 5,Xe Noble character increases (4) 1gAr— 5, Xe SChE THIT el ?

42. The correct order of bond dissociation|42. 7 =rerensti # 9 forg # Ny, Oy O, Eal
energy among N,, O,, O, is shown in T fois il o |t %A 1 fe@mn T
which of the following arrangements ? € ?

(1) N,>0,>0, 1) N> 0,>0,
2 0,>0,>N, ) 0,>0,>N,
(3) N,>0,> 0, B) Np>0,>0,
4) O,>0, >N, 4) 0O,>0, >N,
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43.

Which of the following statements about

Na202 is not correct ?

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

44.

It is diamagnetic in nature.

It is a derivative of H,O,

Na,O, oxidises Cr*>* to CrO,2~ in
acid medium.

It is the super oxide of sodium.

Which of the following statements about

the depletion of ozone layer is correct ?

1)

The problem of 0zone depletion is less
serious at poles because NO,
solidifies and is not available for

consuming ClO* radicals.

The problem of ozone depletion is
more serious at poles because ice
crystals in the clouds over poles act
as catalyst for photochemical
the
decomposition of ozone by Cl1* and
ClO® radicals.

reactions involving

Freons, chlorofluorocarbons, are

inert chemically, they do not react

43.

Na,O, % T4 § 7 el § S 0 FHoF

e T T 7

(1)
()
®3)

(4)

T9 &1 Jgfa gfagesa B |

T8 H,O, %1 T T §

A=A H189H H Na,O, § Crd3* &1
CrO,2~ H 3959 & &1l 2|

I HifeaH 1 I-ATES B

44.

S &R & 2 Trareelt f71 sheml § @ A

R ?

(1)

gal &5 § S S i U FH
Heed Tl & Hifeh NO, oL 3 o
STt & 3R ClO* qeTehi &1 gem & ford
I &I Bl |

Yelt &1 H TSI o T2 ohi T Ao
e Tt § Fifh gal W Feal § ok
F f@wal & 29 8 Cl° s 1o’
Yfewal g1 ARG fwiA faaem =t
ThTI-THE(eh SAfufwand € Tehdl €1

foRaTH (FATAR 16l ) TEETh ©Y

¥ iR et €1 3 U agwved §

with ozone in stratosphere. Suferd SIS 9 fohan el &t |
(4) Okxides of nitrogen also do not react (4) ST IFHUSA Hl SIS H AL
with ozone in stratosphere. AES ot foman T8 L |
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45.

46.

47.

A gaseous compound of nitrogen and
hydrogen contains 12.5% (by mass) of
hydrogen. The density of the compound
relative to hydrogen is 16. The molecular

formula of the compound is :

(1) NH,
@ NgH
(3) NH,
(4)  NpH,

Shapes of certain interhalogen compounds
are stated below. Which one of them is

not correctly stated ?

(1) IF, : pentagonal bipyramid
(2)  BrFs: trigonal bipyramid
(3) BrF; : planar T-shaped

(4) ICly : planar dimeric

Consider the following equilibrium

AgCl ¥ +2NH, = g (NH3),H + CI7

White precipitate of AgCl appears on
adding which of the following ?

45.

46.

47.

eI 3R TESISA &1 T Hg AifTw
TIM ¥ 12.5% BRSNS T@dl §1 RS
I o § 39 AfTH F ST 16 T 1 AR

1 ST BT

(1) NH,

(2) N3H

(3) NH;

(4) NoH,

FD 3d: e ATl & R T4 ferd 1T
g1 T ¥ T FHUA & TR § 2

(1) IF,: 9uysiE fgimfs

(2) BrFs: it fgfrfae

(3)  BrF, : HHAcE T-3TR I

4) ICl, : g9aeiE SEHE (3 SHafe)
39 9=

AgCl L +2NH, = g (NH3),H + €17

! e ST | e | 9 fRE e W AgCl
1 Yo STIY A ?

(1) NH, (1) NH;
(2) aqueous NaCl (2) et NaCl
(3) aqueous HNO; (3) Seta HNO,
(4) aqueous NH,CI (4) “E NH,Cl
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48. Which of the following name formula|48. 7= Tm-¥3 Sl § 4 I e E T ?

combinations is not correct ?

Formula Name Rl .

(1) [K,[PHCN),] zzisyiz:;platmte o (1) [K,[PHCN),] T Sz e (1)
(2) |[Mn(CN)s*~ Pentacyanomagnate (II) ion @) [[Mn(CN)s2- e S () ST
@) [[CoNHR)(FLOMISO, jzliialfr(?lrglzjl;?:::)do (@) [[Co(NHy),(H,0)11SO0; ?;)T;Wm

49. Consider the coordination compound, |49, WW[CO(NH?))()]CI?)aﬁ T SIfSTT |
[Co(NH;)]Cl;. In the formation of this 9 HH o 99 H g To1e S 7 g5E e

complex, the species which acts as the (Lewis acid) T, &FT :
Lewis acid is :

(1)  [Co(NH)s3* (1)  [Co(NH,) >+
2 a- (2) Cl1-

3) Co** (3) Co**

(4) NH; 4) NH,

50. Which one of the following does not have|5g, 4= § 9 forg =1 ®v fufaa 78 &2
a pyramidal shape ?

(1)  (CH;); N (1) (CH3), N
(2) (SiH3); N (2) (SiHy); N
(3) P(CHj); (3) P(CH,),
(4) P(SiHg)s (4) P(SiHj),
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51.

52.

53.

The following reaction

OH

@ +HCI+HCN

is known as :

Anhyd.
—_—t
ZnCl,

@[OH
CHO
1) Perkin reaction

Gattermann-Koch Formylation
Kolbe’s reaction

4) Gattermann reaction

The reagent needed for converting
Ph H

\C=C/
H/ \Ph

Ph—-C=C-Ph —
is:

(1) Cat. Hydrogenation

(2) H,/Lindlar Cat.

(3) Li/NH,4

(4) LiAlH,

Complete reduction of benzene-diazonium
chloride with Zn/HCI gives :

51.

52.

53.

Affshan
OH

OH
@ +HCl+HCN @[
CHO

1 374 4 Tore 8 9 ST STan © 2

Anhyd.
—
ZnCl,

4) LiAlH,
Zn/HCl % §R J=i9 SHATSIHIH FARES
T R ST AR

(1) Aniline (1) A=
(2) Phenylhydrazine 2) frEEeREesH
(3) Azobenzene (3) USlesiA
(4) Hydrazobenzene (4) ETESUSTerIH
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54. An organic compound A, C5HSO; reacts
with H,O, NH; and CH;COOH as

described below :

54. TH WIS A A, C;HO; 7 7R

H,0, NH, 3R CH,COOH % |1¥ fsan s
e

O
e wCH—(lC?—OH 10 cn-doon
O O
A AL o~ CH=-C— NH, A s “~~CH —(”:—NH2
\_CH,COOH ? 9 \.CHooH @ ¢
“CH-C-0-C-CH, CH-C-0-C-CHjy
Ais: AT:
(1) CH; CH=C~CHO (1) CH; CH=C-CHO
CHj, CHj
() CH, =CHCH-CHO (2) CH, =CHCH-CHO
CH, CH,
() CH;=CH,-C=C=0 (3) CH;=CH,-C=C=0
CH;, CHj
(4) CH; - CHy - €-C=0 (4) CH; - CH, - C-€C=0
CH, H CH, H
55. In allene (C3H,), the type(s) of 55. G3H, (TSA) H T AT (RATS) F
hybridization of the carbon atoms is (are): RERUCIREERICIRE
(1) sp and sp3 (1) sp 3R sp
(2) sp?and sp (2) sp? 3R sp
(3) only sp? (3) %ad sp?
(4) sp?and sp? (4)  sp? 3R sp?
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56. Chlorobenzne reacts with trichloro[56. H,SO, %1 sufeafa 7 sAIQE=517 *1

acetaldehyde in the presence of H,50, SEFAIRINfTe Ufeeerse | stfufsma
O
Cl [ H,S0O, Cl [ H,S0,
2 +H-C-CCly ——— 2 +H-C-CCly ———
The major product formed is : H 9 aTelt 7@ A ©
¢l Cl
0 <Dt | w aioy-L(Oya
Cl &
¢l cl
I
0 D¢ (O | @ a@e(Ora
I
@0 (O -
3) [ 3) Cl Cle cl
CCly CCly
<D |, A<Dy
(4) I (4) GH
Cl ql

57. Tischenko reaction is a modification of : |57, fog=i=n sifufswan ts seen T &Y T
(1) Aldol condensation (1) Ucer GoFH &
2 2)  FASH G I

3) S stfafsRan

4)  foATERd - ARt stfafsan o

(2) Claisen condensation
(3) Cannizzaro reaction
(4)

4) Pinacol-pinacolon reaction

o~ o~ o~
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58. Which one of the following is used as|58. =i 4 9 fog = o T feedy & w9 o
Antihistamine ? T W € ?
(1) Omeprazole (1) TS
(2)  Chloranphenicol (2) A e
(3) Diphenhydramine (3) TEHTERESUHN
(4) Norethindrone (4) TRUHAEH
59. Which one of the following statements is|59. 7= el § 4 I |1 HeE! T 8 2
not correct ?
(1) Alcohols are weaker acids than (1) UTHER T i qa § gad o7 §
water
(2)  Acid strength of alcohols decreases (2) UchITEl i o7 Wi 36 A ¥ Fedl
in the following order ST @ -
RCH,OH > R,CHOH > RyCOH RCH,OH > R,CHOH > R;COH
(3) Carbon-oxygen bond length in (3) HiE, CH,OH H e - SRS
methanol, CH;OH is shorter than 3T T o ITs T § C— O STaY
that of C—O bond length in phenol. ] IS T DI Bl gl
(4) Thebond angle C/ 0 \H in methanol (4) W\ H C/ © \H &9 HI0 108.9°
is 108.9° TAIT |
60. The gas liberated by the electrolysis of|60. TRUITREY T & faeram & S favse
Dipotassium succinate solution is : H 91t 19 B |
(1) Ethane 1) 329
(2) Ethyne (2) 3aATEA
(3)  Ethene (3) 3
(4) Propene (4) 9HH
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61.

62.

PART C — MATHEMATICS
Let fbe an odd function defined on the set

of real numbers such that for x=0,

flx)=3 sin x+4 cos x.

Then f(x) at x = — 11?17 is equal to :
3
M 5+ 243
3
(2) —5+23
@ -2
W -5 -2

If z;, z, and z3, z, are 2 pairs of complex

conjugate numbers, then

D21|:| EIZ O

61.

62.

T C — 7T
HM f Teh T et © il foh amafares densti
% HHTII W f(x)=3 sin x+4 cos x NI

qRefd ¥ Sl x>0 ¥, @ x = -”T“uz
flx) TR T
1) 2+24

(2) —%+2\/§

_2\/5

—~
3
A
N | w

@ -5-258

'qﬁ'zl, z, A9l z3, 243'&':[53 mwaﬁés
I E, q-

2
arg 3—[ + arg =] Is : 0
[(F40O 3D Ca® arg%z—lg—i- arg%ggwgz
2N (k30
1 0
1 0
m
@
2 ) m
) @ 3
T
G - 3
2 G 5
@4
@)
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63. If a and B are roots of the equation,

x2 — 42 kx +2e* "K— 1 =0 forsomek,
and o2+ B2 = 66, then o®+ B3 is equal to :

(1) 2482
(2)  280v2
3) -3242
(4)  —280\2

64. Let A be a 3 X3 matrix such that

a 2 30 00 0 1

63. Afg o qUT B f&ET k & fau, FHIHIO
X2 =42 kx + 24 MK 1 =0 Fg@Eaen
o2+B2 = 66,8, T ad+p3 R T :

(1) 2482
(2) 28042
G) -3242
(4)  —280\2

64. WA TH THI3 x 3 e & f

O 2 30 00 0 D

A 2 33=01 0 ¢ A 2 35=g1 0 (%%,?h
MW 118 B 1 @ B 11 B 1 ¢
Then A~ 1is: ATTE
B 1 20 B 1 20
1) B0 25 M B 0 2f
A 0 15 H 0 1§
3 2 10 B 2 10
2 B 20 @ B 2 0
H 1 0 H 1 05
m 1 30 M 1 30
3 ©® 2 3 G ® 2 3
A 1 15 H 113
1 2 30 a 2 30
@ ©® 119 @ g1
M 2 33 B 2 3
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65.

66.

Let for i=1, 2, 3, p;(x) be a polynomial of
degree 2 in x, pi'(x) and pi"(x) be the first
and second order derivatives of p,(x)

respectively. Let,

1 (x) p1'(x) Pl”(x)D
A(x)= G (x) p'(x) po(3)F
H3(x) p3’(x) p3”(x)H

and B(x) =
of B(x) :

[A(x)]T A(x). Then determinant

(1) is a polynomial of degree 6 in x.
(2) is a polynomial of degree 3 in x.
(3) is a polynomial of degree 2 in x.
(4) does not depend on x.

An eight digit number divisible by 9 is to
be formed using digits from 0 to 9 without
repeating the digits. The number of ways

in which this can be done is :

65.

66.

AMA i=1, 2, 3% T p(x), x| =@ 2 &
Blgq'q'%pl ) T p,” (x) HE: FeH RIfE qeqr
fgda ife & e 21

A

1(x) p1’(x) P1”(X)S
A(x)= gh(x) p2(x) pa"(x)
B3(x) p3'(x) p3”(x)E

T« B(x) = [A(x)]T A(x) B, @ B(x

R

1) x ¥ ¥ 6 T TH 9GS 2
2) xH ©d 3 % TH TGS 2
3) xH ©1d 2 % UH TGS 2|
4) xR R T

08 9TqH & Ahl & YA T, 3l &! AT
for, Tk 9 @ ", TS 3Thi i AT ST
ISR HE R R E R ISR E N A

(
(
(
(

1) 727 L 727
(2) 18 (70 (2) 18 (7)
(3) 40 (7!) (3) 40 (7!
(4) 36 (70 (4) 36 (7)
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67.

68.

The coefficient of x°0 in the binomial
expansion of
(1+x)1000 4+ x(1+x)9+x2(1+x)9%8 +

(1000) !
(50) ! (950) !

(1000) !

@) (49) 1 (951) !

(1001) !

®) (51) ! (950) !

(1001) !

@) (50) ! (951) !

In a geometric progression, if the ratio of

the sum of first 5 terms to the sum of their

67.

68.

(14x)1000 4+ x(1+x)% +x2(1 +x)?98 +
...... + 1000 a;mwﬁx50wjluﬁ'q;%:

a (1000) !

(50) ! (950) !
(1000) !

@) (49) 1 (951) !
(1001) !

) (51) ! (950) !
(1001) !

@) (50) ! (951) !

T OIR 4t | afg 98el 5 9&l & AN A
STk kAl & ANV STIAE 49 T TA THR

reciprocals is 49, and the sum of the first e qUT AER TSI H1 A 35 T, A 59 UK
and the third term is 35. Then the first term I FYIT IS 7
of this geometric progression is :
1 7 1 7
2) 21 2 21
(3) 28 (3) 28
(4) 42 4) 42
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69.

70.

71.

The sum of the first 20 terms common
between the series 3+7+11+15+..... and
1+6+11+16+..... , is :

(1) 4000
(2) 4020
(3) 4200
(4) 4220
If

J— 2 _— -
i 10 (x = 2){x” + (k=2)x — 2k} _

7 5

7

then k is equal to :

1 0
@ 1
®) 2
4 3

Let flx)=x|x|, g(x) = sin x and

h(x) =(gof)(x). Then

(1)  h(x) is not differentiable at x=0.
(2)

(x) is differentiable at x=0, but
)
)
not differentiable at x=0.

(4) K (x) is differentiable at x=0.

(x) is not continuous at x=0.

h
h’
' (x) is continuous at x=0 but it is

3)

(x

69.

70.

71.

1+6+11+16+..... , & &9 SUITS gaq

20 TSI T AT ¥ :
(1) 4000
(2) 4020
(3) 4200
(4) 4220

B

li

. tan (x = 2)fx* + (k=2)x — 2k} _

5

x-2 X2 — 4x + 4

%\’, q k TeR %\' :
1 0

2 1
©G) 2
4) 3

HqHET f(x)=x|x|, g(x)
h(x) =(g0f) (x) &, @

= sin x dYUIl

(1) hx), x=0 TR SFTHAT & T

(2)  h(x), x=0 R FTHAT T g K (v),

x=0 T Hqd T8l &1

(3) I (x), x=0R T %,

TTHAT TE B |

T I@x=0T

(4) I (x), x=0 R FTHAT |
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72.

73.

For the curve y = 3 sin 6 cos 6, x=edsin 0,
0 < 0 < m, the tangent is parallel to x-axis
when 0 is :

1) 3w,
@ 7
®) T
@ T

Two ships A and B are sailing straight
away from a fixed point O along routes
such that ZAOB is always 120°. At a
certain instance, OA = 8 km, OB = 6 km
and the ship A is sailing at the rate of
20 km/hr while the ship B sailing at the
rate of 30 km/hr. Then the distance
between A and B is changing at the rate
(in km/hr) :

72.

73.

9% y = 3sin Ocos 0, x=e%sin 9,
0 < 0 < 1, % ToTu TqgRE x- 374 & A &,
el T ©

1 3w,

@ %

31 STETS A 991 B, T ffvea fig O & @ #ig
AW T 36 TR S & § fF L AOB ¥_1120°
Tgar &1 fodr &1, OA = 8 fodT qan
OB = 6 Tt § den SleTS A, 20 Tt/ sier =1
o ¥ = @1 ¥ weie e B, 30 fat /s
&1 9 9 9 @I T, 9 A T B F o1 B gh
59 R (frdfl/dad) oA W e, ' e :

1) 260/~37
@ 260/V37 (2) 260/37
) 260/37 8 s/
(®) 80/V37 (4) 80/37
(4) 8037
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74.

75.

76.

The volume of the largest possible right

circular cylinder that can be inscribed in a

sphere of radius = NERTE

(1) %\/5 T
(2) %ﬁ ™
3) 4w
4) 2w

— x20

The integral Ix cos™ ! Sli—xZH dx (x>0)
+x

is equal to :

1) —x+@1+x?) tan"x+c

(2) x— (1+x%) cot~Lx+c

(B) —x+(1+x?) cot~lx+c

(4) x— (1+x?) tan~lx+c

e

If for n=1, P, ZJ’(log x)"dx, then
1

P;y—90P; is equal to :

74.

75.

76.

f5=a1V3 T T & i, IR ¥ 99 o

A ST T A ¢

(1) %ﬁw

) gﬁw

(3) 4w

4) 2w

focos_lénll—xiadx,(x>0)w
x

g:

1) —x+(1+xd) tan"lx+c

(2) x— (14+x? cot~lx+c

(3) —x+(1+x%) cot~lx+c

(4) x— (1+x?) tan~lx+c

g n=1 & faq, P, =J'(10g x)'dx ®, @
1

P, — 90P, TR ¥ :

1 -9 1 -9
(2) 10e (2) 10e
B) —9e B) —9e
4) 10 4) 10
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77.

78.

If the general solution of the differential

equation ' = Y4 cp%x_g, for

* VO

function P, is

some
given by
y In |cx|=x, where ¢ is an arbitrary
constant, then ® (2) is equal to :

1) 4
1
2 3
3 -4
1
@ — 3

A stair-case of length [ rests against a
vertical wall and a floor of a room,. Let P
be a point on the stair-case, nearer to its
end on the wall, that divides its length in
the ratio 1 : 2. If the stair-case begins to

slide on the floor, then the locus of P is :

(1) an ellipse of eccentricity %

(2) an ellipse of eccentricity V3

[
(3) acircle of radius 5

(4) acircle of radius 73 [

77.

78.

Ifg frdt wed @ & fau stasa e
y = ¥ +¢EX_E,EHW%?T yIn|ex|=x,
X VO

TN YT €, Wl ¢ U Wws 3R ¢, 9@ d(2)
TR T

—~

N

A
N

—~~
N
N—"

|
| =

TS [ i Tk GGl Teh SEAleR EaR a1 HHY
F WY F WY T g1 A 39 G W TH
g P, St 39 SOR & 919 @ a1t R &
e 2, 38 U*R € fF a7 e = Ao A
1:2% U # siedt g1 afe @ v W
TFA AT Y, @ PHIfag U T

(1)

Skl %OIIQ'H T ar89d |

(2) Schadl ?qlcﬂ LERCEER

ﬁméww?ﬁl

W?ZW@T{HI
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79.

80.

The base of an equilateral triangle is along
the line given by 3x +4y = 9. If a vertex of
the triangle is (1, 2), then the length of a

side of the triangle is :

23
15

43
15

43
5

243
5

(1)

(2)

)

(4)

The set of all real values of \ for which
exactly two common tangents can be

drawn to the circles
x?+y?—4x—4y+6=0 and
2+y2—10x—10y+ A =0 is the interval :

79.

80.

Teh HHATG A9 1 SR @1 3x+4y =9 &
sfew 71 afe fays o1 ww o (1, 2) ® A
S T T 1 ! A9E € ¢

243
15

43
15

43
5

243
5

1)

(4)

\ & [t It AHl w1 ey, 5 fag
Al 2 +y? —4x —4dy +6=0 T
x2+y2—10x—10y+A=0 9T 3% Tl
SyafTee TqeiEmd @it S gehdt &, w1 S
W%\’,a—a’%:

1) (12, 32)
2) (18, 42) 1) (12, 32
3) (12, 24) 2) (18, 42)
(4) (18, 48) (3) (12, 24)
4) (18, 48)
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81.

82.

Let L, be the length of the common chord
of the curves x?+y?=9 and y?>=8x, and
L, be the length of the latus rectum of

y2=8x, then :

1) L;>L,

) L;=L,

(B) Li<L,
L1 _

@ 1§,V

Let P (3 sec 6, 2 tan 6) and

Q (3 sec b, 2 tan ¢) where 0 + ¢ = %,be

two distinct points on the hyperbola

2 2

*r_¥Y 1. Then the ordinate of the

9 4
point of intersection of the normals at P
and Q is :

81.

82.

HET L, 961 x2+y?=9 qU1 y2=8x, &1
IS e Y A |, 9A Ly, y?=8x
T & A B,

10 L>L,
2 Li=L,
G) Li<L

L
@ 1,V

2 2
Waﬁw%—yjzlmafﬂafﬁg
P (3 sec 0, 2 tan 0) AT Q (3 sec b, 2 tan )

%,aﬁ6+¢=g%,?ﬁpwgmaﬁm

stfaetal o gfdesed foig &1 =ife (ordinate)
g

11 11
N 5 M 3
11 11
@ - @ -
13 13
G 5 G
13 _ 18
@ -5 @ -5
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83. Let A (2, 3, 5), B (=1, 3, 2) and|83. HMI A (2, 3, 5), B (=1, 3, 2) quI
C (N, 5, n) be the vertices of a AABC. If the C (A, 5, n) T ST ABC & 3 g1 afe A
median through A is equally inclined to Y g S drelt Afee, fdwie e
the coordinate axes, then : AT ShI0T ST %\’, v
(1) 5Ax—=8p=0 (1) 5A-8p=0
(2) 8\ —=5u=0 (2) 8A=5u=0
(3) 10N—=7n=0 (3) 10N—=7pn=0
(4) 7A—10p=0 4) 7A—10pn=0

84. The plane containing the line g0, Ymr X1 _¥Y=2 _2-3 &3 gefie
x—-1_y—-2_2z-3 and parallel to 1 2 3

1 2 3 x ¥z
aﬂﬁamamwi =1 Zé;wmwa,
the line 1-1° Z passes through the for foig B SR ST &, TR ¥
point :
1) (1L-25) 1 @1L-25
2 (@05 2 105
3) (0,3,-9) ®) (0,3,-5)
4) (=1,-30) “4) (=1,-30)
- o oo - - - g o o -
85. If |c[> =60 and « ><(z+2]+5k) 0 ,|85. e |c* =60 @M ¢ x(i+2j+5k)=0, %,
- - 0 0 g
then a value of ¢ - (— 71' + 2j + 3k)is: W -(—7i+2j+ 3k) FITH AH € :
1) 42 1) 42
(2) 12 2 12
3) 24 (3) 24
4) 1242 4) 1242
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86.

87.

A set S contains 7 elements. A non-empty
subset A of S and an element x of S are
chosen at random. Then the probability
that xeA is :

o
127

-
) 128

o 2L
(4) 128

If X has a binomial distribution, B(n, p)
with parameters n and p such that
P(X=2)=P(X=3), then E(X), the mean of
variable X, is :

1 2-p

(2) 3-p

86.

87.

T = S H 7 57999 €1 S 1 Tk A
A= A TS & Tk I x , GBI
ﬂﬁW,ﬁxeAﬁm%:

1
¥ 5
64
2 o7
63
G g
31
@ 18

afe X =1 g1 fgug @24, B(n, p) ¥,
STl n, p 39F WA €, IR P(X=2) =P(X =3)
T, WX FT A E(X) ®

1) 2-p
2) 3-p

® %
4) B4
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88.

89.

il
. _ Zz—
If2cosﬁ+sm9—1@ 2E,

then 7 cos 8 +6 sin 0 is equal to :

1
M 3
(2) 2
11
G 5
46
@4 =5

The angle of elevation of the top of a
vertical tower from a point P on the
horizontal ground was observed to be a.
After moving a distance 2 metres from P
towards the foot of the tower, the angle of
elevation changes to B. Then the height (in
metres) of the tower is :

2 sin a sin B
(1) sin (B —a)

sin a sin 3
(2) cos (B—a)

2 sin (B —a)

(3) sin « sin 3

cos (B—a)

(4) sin « sin B

88.

89.

O
Ife 2 cos O+sin 6=1 ﬁ#ga g, @

7cosB+6sin6W%:

1
Y
2 2
11
G 5
46
4 5
THad i W & foig P9 T& AR #HAR

% T3’ 1 =191 101 o TR1 7411 P 9 HAR
& U1 &I AR 2 W, M W, 3199 HIU 95
FL BB TR, A (HLH) FHAR B FE ©

2 sin a sin B

1) sin (B —a)

sin a sin 3

(2) cos (B—a)

2 sin (B—a)
3) sin « sin B

cos (B—a)
(4) sin o sin B

English : 47

Set: 11

Hindi : 47

Set: 11




90. The proposition ~(pv~g)v~(pvq)|90. T ~(pv~q)v~(pvqg) dfehew &1 H %

is logically equivalent to : TEE, TR :
1) p ™ p
2) q 2 g
®) ~p ) ~p
4) ~q “4) ~q
-00o0- -00o0-
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