ul osyJuito|

PART A — PHYSICS

In terms of resistance R and time T, the

dimensions of ratio % of the permeability

w and permittivity e is :

WA A — Hifaes faqme
e R R T3 T % 9ei §, Jrasheferal

Qﬁﬁgﬁ?ﬁameﬁsaqu% = fam ¥

(1) [RT™?] (1) [RT?]
(2) [R*T7] (2) [R*T]
3) [R* 3) [RY
4) [R*T7 4) [R*T7
The initial speed of a bullet fired from a|2. Teh gl q gl T Jcie Tl YRS =T
rifle is 630 m/s. The rifle is fired at the 630 m/s T T % TR W A T 700 m T
centre of a target 700 m away at the same A& o Frs T USHA S S § 1 AL Rl
level as the target. How far above the T % o e 1 e Seg k= 9
centre of the target the rifle must be aimed foRdeT S T =feT ?
in order to hit the target ?
(1) 1.0m (1) 1.0m
(2) 42m (2) 42m
(3) 61m (3) 61m
4) 98m (4) 98 m
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A body of mass 5 kg under the action of

- a a
constant force F=F, i + E, j has velocity

g g
at t=0s as 5 = (61‘_2]‘)m/s and at

3 0 =
t=10s as v= +6jm/s. The force Fis :

N g g
fert @ F=F,i + F,j & ®R7 40N
5kg &1 TH 9% t=0s 9T 9T
N | a
v = (6i_2]')m/s@‘||?|$i|a%3ﬁ'{ t=10s

AT 5= +6?m/s@’1ﬁf3ﬁaél o | %

M) (-si+af) N 0 (et N

@ Fiitii @ f2i+dihn

@ (o7 - 4] ® (37— 4N

@ Bi-gien @ Fi - 2iEN
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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
2h vg
®m ——F
Ro2ng8
2 Lt %
@) pooo2ug
®) 2p ug
4 La %
@ 2p 2pg

Wﬁmﬁ@@ﬁ'ﬁﬁfﬁl@A@Wz}o@
YREY FId IR T TWUEH 9Y AB W
Tfaeitet & S for fat o gifen e &1 99 BC
1 T IR R TG C R GAL oo &

Y % S SR L
T A

h

B«—L—C

1 2, %

@ noo2pg

2 L %

@) B 2ug

©) 2p 7 pg

4 L3 %

@ 2p 2pg
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The average mass of rain drops is|5. Ut T Fal *1 3ftd g=mE 3.0x 1075 kg%
3.0x107° kg and their average terminal 3R TR Sfed §9 9 9 m/s B N9
velocity is 9 m/s. Calculate the energy M W TE 98 H 100 cm I61 ST € 39 T4
transferred by rain to each square metre o gfd = HieX g3 W oui R TG Hell
of the surface at a place which receives 100 %1 TUMET IS |
cm of rain in a year. (1) 3.5x105]
(1) 3.5x10°] (2) 4.05x104]
(2) 4.05x10%] (3) 3.0x10°]
(3) 3.0x10°] (4) 9.0x10%]
4) 9.0x10%] 6. ORI L1 T Uaeh ©F 1 U IHTE o
A thin bar of length L has a mass per unit THAM A © I TR Th g Qﬁ ED 3TTER
length A\, that increases linearly with Yfgehd: Gl g1 afe gHhl el SoTHM Mg
distance from one end. If its total mass 3R gooh T X 9fd 3ohTE oI goqq™ A, %\’,
is M and its mass per unit length at the To Boh T § AN g I g ©
lighter end is A, then the distance of the L 2
centre of mass from the lighter end is : (1) 5 :—M
2
SRR~ @ Ll
3 8M
2
@ 3+ 5 LyhL
3 &M 3 AM
2
@) o+t @ L Aol
3 4M 3 6M
2
@ 2 -l
3 6M
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From a sphere of mass M and radius R, a
smaller sphere of radius R/2 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 :

7.

541 R U9 §F9M M % TH M 9,
e R/ &1 w Sier ien 8w e
o Sran € fF 7 M § S TR 39 s
e gfify & e @ (e 3@) | o & fa=ma

% TR 99 g M & Fs AR 2@ T
A & H & o= U 3R ¥, q9 A1 el &

EicRitgcicE iR

£
<

2
"

2
" 41 GM?
@ 3600 R2
3R

2 41 GM?2

(1) 2L GM @) 450 R?
3600 R?

5 59 GM?
gy ALGM @) Rz
(2) 150 R2 450 R

5 GM?
3 59 GM 4) .
3) 150RE 225 R
A GM?2
@) 225 R?
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The Bulk moduli of Ethanol, Mercury and [8.  THTd, IR T& Ut 3 TG TRl T[0T
water are given as 0.9, 25 and 2.2 10° Nm~2 &t 'EEEFI'SI T %A 0.9, 25 T4 2.2
respectively in units of 10° Nm~2. For a f@ & gl <@ & o3 9@ & fau, s o
given value of pressure, the fractional . AV )
A fr=renes Hitea v g1 3 T4 g4l & fag
compression in volume is v Which of AV ’ N
AV 7%@&ﬁﬁmﬁf@ﬁ$ﬁﬁ@ﬁ?m
the following statements about Tfor T
these three liquids is correct ?
(1) Ethanol > Water > Mercury (1) THAT > 9t > 9
(2) Water > Ethanol > Mercury (2) U > THIA > IR
(3) Mercury > Ethanol > Water (3) UNI > TYHA > Ul
(4) Ethanol > Mercury > Water (4) TYHEA > 9 > UM
A tank with a small hole at the bottom has|9. et 1 Ueh B fog o I 1 9 Ta ﬁT&"T ED
been filled with water and kerosene T (STTATETT B 0.8) & 90 TA & | T R
(specific gravity 0.8). The height of water FIE3 m e IR O F dA HI2m | v g
is 3 m and that of kerosene 2 m. When the EIRCISRERIRSIGI %, e e ot g9 i
hole is opened the velocity of fluid coming Ird ATHT B : (g=10 ms~2 & 3
out from it is nearly : (take g=10 ms~?2 Tt 1 B =10% kg m~9)
and density of water =103 kg m~9)
(1) 107 ms~! (1) 107 ms~!
2 9.6ms™! 2) 9.6 ms™!
(3) 85ms~! (3) 85ms~!
(4) 7.6ms™! (4) 7.6 ms™!
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10. Anair bubble of radius 0.1 cmisinaliquid|10. Y% T4 0.06 N/m 3R =M@ 103 kg/m3
having surface tension 0.06 N/m and el Tk 59 § 5591 0.1 om &1 T a1 A1
density 10% kg/m3. The pressure inside A € | Al & 3T I AgHed T
the bubble is 1100 Nm ~2 greater than the ¥ 1100 Nm 2 1fys §1 o9 & 7= &
atmospheric pressure. At what depth is TEE TR AT § ? (g=9.8 ms~?)
the bubble below the surface of the
liquid ? (g=9.8 ms~2)

(1) 0Im (1) 01m

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

11. A hot body, obeying Newton’s law of|11. =27 % Ifiae 2H &1 IeA it s Teh T
cooling is cooling down from its peak value T A I AIHE 80°C § URES ardH
80°C to an ambient temperature of 30°C. 30°C q 3t eIl §1 98 80°C | 40°C
It takes 5 minutes in cooling down from geT e # 5 fife ot €1 I® 62°C | 32°C
80°C to 40°C. How much time will it take e SR H fora1 w9 @il ?
to cool down from 62°C to 32°C ? (&= % In 2=0.693, In 5=1.609)

(Given In 2=0.693, In 5=1.609) (1) 3.75 fae
(1) 3.75 minutes 2) 8.6 fae
(2) 8.6 minutes (3) 9.6 fATe
(3) 9.6 minutes 4) 6.5 fae
(4) 6.5 minutes
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12. During an adiabatic compression, 830 ] of |12. W@Wﬁs‘—l%a{'ﬁ, @m ]
work is done on 2 moles of a diatomic ideal 9 & 2 9 #1 3dA 50% ®8 v 9H o
gas to reduce its volume by 50%. The 830 J %1 T A TSl ¢ THeh ATIHHA H
change in its temperature is nearly : IRE § TN (R=83JK~1 mol~1)
(R=83 JK~1 mol~1)
(1) 40K (1) 40K
(2) 33K (2) 33K
B) 20K 3) 20K
4) 14K 4) 14K
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13. An ideal monoatomic gas is confined in a|13. T da H $TIIE HE 8.0x 103 m? & TH
cylinder by a spring loaded piston of cross FHAMIGR ARG feT §R1 T S THIHT[H
section 8.0 x10~3 m?2. Initially the gas is at 9 R W@ TR I H 9300 K R ® &R
300K and occupies a volume of 2.4 %103 m3 AT Tl ¢ SR HAT oTat
2.4x1073 m3 and the spring is in its fasgifa starcen # ¥ Sten fop fot & qorfen e €1
relaxed state as shown in figure. The gas is 9 =1 T B X g T Toh TRA TRl ST
heated by a small heater until the piston g 59 7% foh e ¥ 0.1 m & 710 7
moves out slowly by 0.1 m. The force A1 FHHT 1 T FEdie 8000 N/m € iR
constant of the spring is 8000 N/m and the aTgrq?.?ﬁ'q e 1.0 X 10° N/m? B oM g
atmospheric pressure is 1.0 X 10° N/m?. e SRR €1 fore v A gemmfagE
The cylinder and the piston are thermally T AR fied a9 & o= &S w60 TE
insulated. The piston and the spring are 9 &1 AT~ qroE 2
massless and there is no friction between (BT & ofie a0 ¥ ol &I gIfH 0T 7H
the piston and the cylinder. The final 3TN €rer Fogelt St et o Tog ¥)
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) 300 K

% (2)  800-K

— (3) 500 K
(4) 1000 K

(1) 300K

(2) 800K

(3) 500 K

(4) 1000 K
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14. The angular frequency of the damped|14. TH AT ST I HIVNA A 36 o

oscillator is given by, SiciES ,
Ok 2 C Uk 2 L . o
w = E;‘ﬁﬂwhereklsthesprmg W= %—4ngaakwmﬁw%,
constant, m is the mass of the oscillator and m ST 1 ZHM § 3R r T feeris €1
r is the damping constant. If the ratio RIEEEREIR] ;1—21( = 8% B, T3 STIH<d qIeTeh
2 % 1ol e il § AREd T A

Eis 8%, the change in time period
compared to the undamped oscillator is
approximately as follows :
(1) increases by 1% (1) 1%¥ i 2wl
(2) increases by 8% (2) 8%¥ gig Bl
(3) decreases by 1% (3) 1% =M
(4) decreases by 8% (4)  8%" =M

15. Two factories are sounding their sirens|15. < TRl $T97 W 800 Hz W #afa &Ll
at 800 Hz. A man goes from one factory g1 TH AR 2 m/s Hl o1 ¥ TH haed 9
to other at a speed of 2 m/s. The velocity E HF aF WA 21 e w1 AT
of sound is 320 m/s. The number of beats 320 m/s B TH Hehe U =Rt g Gl M8
heard by the person in one second will foer=i il Hem ¢
be :
1 2 1 2
2) 4 2) 4
3 8 3) 8
4) 10 (4) 10
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16. A cone of base radius R and height & is

located in a uniform electric field E

16. TR 2N R T ST /; ATl Tk Vg STER
¥ TR CHEEE fagd & E § feerd ¥

parallel to its base. The electric flux Iip | Jo9 R el faga Wi g
entering the cone is :
1 ) = EIR
(1) 5 EhR ™ 5
(2) EhR (2) ERR
(3) 2EhR (3) 2ERR
(4) 4EKR (4) 4ERR
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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 _0U
Jx

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.

T HAR @IE YRS 1 @iel § o1 § fSent
TR LARE w AR T g Y AW W
€1 Tk TR gl (TeEdi K) S el
% o 3k | T91 S €, B e Bl R ®
T THS HT T@T g 7| TH HURA & o7

7 F = — 22 gt & ot U st
&1 T ol © T qEEd G o 376 x T
wE (A 3E) | At gufa WemwQ e,

e T W oA, 5ol g fa o U ®, 2

—_—
—=—

T )
: X
el l
! —d—
l 2
d Qd
R (1) 2wi’e «
o
Q*d
1 K 2
M) 2wi? €, (2) 2(5122) (K-1)
o
Q*w
) > (K-1) Q2d
2dl” e, 3) e (K-1)
(o)
Q%
K-1) 2
) 2wi? €, (4) 231;0 K
EO
Qw
@) 2di%e,
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18. In the circuit shown, current (in A)|18. <& T aRuy &, 50 V T 30 V Sefa o
through the 50 V and 30 V batteries are, g (A H) FEW: T :
respectively :
5Q 50
50V — 20010 Q T 30V 50V — 2002100 T 30V
50 50Q
(1) 25and 3 (1) 25T 3
(2) 3.5 and?2 (2) 35Td2
(3) 45and 1 (3) 45Tda1
(4) 3and 25 (4) 3TI25
19. Three straight parallel current carrying|19. 7 €9 HHIR &R Yerfed =rereh fos H <31
conductors are shown in the figure. The T3 E1 TR 25 cm % " AT ATeTsh R
force experienced by the middle conductor sTva fan T 59 7
of length 25 cm is :
[,=30A ,=20A [,=30A [,=20A
3cm 5cm 3 cm 5cm
I=10A I[=10 A
(1) 3x107*N toward right (1) 3x104N Tt 3R
(2) 6x10~4N toward left (2) 6x10~4N T R
(3) 9x10~#N toward left (3) 9x10~4N FHt 3R
(4)  Zero 4) v
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20. Three identical bars A, B and C are made|20. 7 wdawedl 88 A, B ©d C a4 fafy=
of different magnetic materials. When ﬁ@ﬂﬂ'ﬁ Terell 9 o1 B 1 59 5= Teh ThYHA
kept in a uniform magnetic field, the field W & T TG el %, T 37 W &F B{ET@'
lines around them look as follows : = yR 9 fead ©

= wm
Make the correspondence of these bars E@@f%wﬁﬁﬁm@»?ﬁ%w
with their material being diamagnetic (D), (F) T 3T (P) TR T HTd &Y
ferromagnetic (F) and paramagnetic (P) :
(1) A<D,B<P, C<F (1) A<D, B<P C~F
2) A<FB-~D C-P 2 A<FB<DC~P
3 A<PB<FC+D B3 AeP, B<F C<D
4 A<FB<P C<D 4)  A<FB<P C~D

21. A coil of circular cross-section having|21. 1000 T T 4 cm? FdAS AR Il Tk
1000 turns and 4 cm? face area is placed A SIS FIe Tl HSal Dl $Hh & 5
with its axis parallel to a magnetic field AR T JHhid &9 § @1 T § S TR
which decreases by 1072 Wb m~2 in 1072 Wbm~2 0.01 s # 512 Sl €1 et
0.01 s. The e.m.f. induced in the coil is : H I fogd aew 9@ © ¢
(1) 400 mV (1) 400 mV
(2) 200 mV (2) 200 mV
B) 4mV 3) 4mV
4) 04 mV 4) 04 mV
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22. An electromagnetic wave of|22. 3mfd  1x10% 3 ® Th IEEK] W
frequency  1x10 hertz is propagating T
along z - axis. The amplitude of electric z- 3 WHRO R @ 2| faga e &
field is 4 V/m. If e,=8.8x 1012 C2/N- T 4V/me 1 afg
m?, then average energy density of €,=8.8x10712 C2/N-m?, 7a faea 8T F
electric field will be : 3I9d Sell o BT
(1) 352x10710J/m?
(2) 352x10~1J/m3 (1) 352x10"10]/m3
(3) 352x10712J/m3 (2) 352x10"M1J/md3
(4) 352x10"1BJ/m3 (3) 352x107127/m3

23. An  object is located in a (4) 35.2x10" 137/m3
fixed position in front of a screen.[23, TwH T % e TH e
Sharp image is obtained on the screen B TF 9q0 A9 H110 cm g0 R < feafai
for two positions of a thin lens separated T Ie X W Yiafars od &1 <H fearfaai o
by 10 cm. The size of the images in two Jfafersi & TR 1 U3 :2 T I T
situations are in the ratio 3 : 2. What is TR % S gl R ?
the distance between the screen and the
object ?
(1) 1245 cm (1) 1245 cm
(2) 1445 cm (2) 144.5 cm
(3) 650 cm (3) 65.0 cm
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24. Two monochromatic light beams of|24. dadr 16 QH 9 37=h"|’§ IR W’Uﬁ EEJR E[,Trﬁ
intensity 16 and 9 units are interfering. % o9 safqee & W@ g1 aftomt fos &
The ratio of intensities of bright and dark 39 IR F fewdl & drorred #1 STu
parts of the resultant pattern is : BT :

L, 16 L, 16
M I
) = ) =
@ 3 @ 3
5 - 3 =
G) 7 G 7
y 2 y 2
@ @

25. Inacompound microscope the focal length|25. T WY YA H AR =H &l HIhd
of objective lens is 1.2 cm and focal length AT 1.2 cm 3R A ®1 wRw aqw=TE
of eye piece is 3.0 cm. When object is kept 30 cm ¥ TE I B AITIF F HEA
at 1.25 cm in front of objective, final image 1.25 cm & T W W@ A@ €, 79 3Tf<\
is formed at infinity. Magnifying power yfafersr s W o= B HYH H\Wﬁ Eal
of the compound microscope should be : STEEE Wi g A8y
(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

@) 21@%@

3) In2s

4) ln%@s

26.

27.

faam srewen & T ToideE W alTesd A\
Teh HIEH Y0 Bl 81 qlTesd TR
A\ TETQEE \ &1 AT € SR JHRI0HA Hio
0=60°% | IAFM o 01 T Ffafera Ba €1
tan ¢ 1AM § : (T Hi =16 TR H
o1 ¥ HTH FH T)

(1) 0.16
2) 0.22
(3) 0.25
(4) 0.28
100 Tfyes wfa Sferve #1 feer X F erafeeris
0.5/s aTet Iedr@fswa Afys S & W® B |

e t=0 W TH ot Ao Iufeed T o, 7@
50 TR 3T B H o T9g ¥ :

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

4) In %@s
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28. A Zener diode is connected to a battery|28. U IR TEIE Hl ThH ELE] Td TH oS §
and a load as shown below : Siret T § S foh uRue B e T g | an

The currents I, I, and I; are respectively LI, T [} hHRT: g

1o A L 4k0 A I

I, Iz
\10V=V, SR =2k0 X10V=V, SR =2k0

N
(@)
<
il
N
(o))
o
<
(I
N

B B
15 mA, 5 mA, 10 mA 1) 15 mA, 5mA, 10 mA

) (

) 15 mA, 7.5 mA, 7.5 mA (2) 15 mA, 7.5 mA, 7.5 mA
3) 125 mA, 5 mA, 7.5 mA (3) 125 mA, 5mA, 7.5 mA

) 125 mA, 7.5 mA, 5 mA (4) 125 mA, 75 mA, 5 mA

English : 18 Set : 11| Hindi : 18 Set : 11




29. Match the List - I (Phenomenon associated |29.  g=it-1 (fod grahta fafon 9 wwerg wem)
with electromagnetic radiation) with &1 geit-11 (Taga Joeha Sagd &1 91) 9
List - I (Part of electromagnetic spectrum) gAfad Hifee R ferai o 7 o3 T fomedi
and select the correct code from the o ¥ wel fasew gie
choices given below the lists :

List - I List - II et -1 et - 11
I |Doublet of sodium A Vi,Sib,le I [dfeag =1 fg= A| T fafem
radiation

Wavelength )
corresponding to Feqot wafte 7 wHefrn

II [temperature associated B |Microwave I |fafertor & o1 B © gwafgd| B [q&m @0
with the isotropic TAE B T e
radiation filling all space
Wavelength emitted by Short STRIARG T ST 7]

II tatomic hydrogen in C radiowave 1l |FE SIS gRI Scafsid C |erg e o
interstellar space e
Wavelength of radiation SRS § 21 e el ww ’

IV |arising from two close D |X - rays I\Y . D (X - feui
energy levels in hydrogen # fremet fafereon =t et
1) M-(A), (I)-(B), (LI)-(B), (IV)-(C) 1) (O-(A), (ID)-(B), (II)-(B), (IV)-(C)
) M-(A), (-(B), (I)-(C), (IV)-(C) 2)  (D-(A), (I)-(B), (IID)-(C), (IV)-(C)
() M-D), ID-(C), D)-(A), (IV)-(B) (3)  O-D), (ID-(C), (I)-(A), (IV)-(B)
@ O-B), (D)-(A), (II)-(D), (IV)-(A) ) (O-(B), )-(A), (ID)-(D), (IV)-(A)
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30. In the circuit diagrams (A, B, C and D)
shown below, R is a high resistance and S
is a resistance of the order of galvanometer

resistance G. The correct circuit,

30. eI iy f==li (A, B, CTE D) H, R TH 314
=g gfag € AR S feoAmdt iy G &t
Hife &1 gfade g1 Aeaamrd 1 gfady

Terdish e & eTg-fagmur fafy & dma

corresponding to the half deflection gt uftuy fafed € 599 -
method for finding the resistance and
. . . K,
figure of merit of the galvanometer, is the R
circuit labelled as : S >_‘
©
R K
. ’—wv»—( )—‘ (A) I ‘
Q) Il ()
© | K,
(A)
[ () K,
Kl
K, R
S
> ® |
S ||‘I ()
B K
( ) | | ‘ | () 1
Mk v
K
1
K o
2 S
2 R
R (©)
© | . )
) K,
Kl
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‘ 2/
(B) H—0)

| l N/

Kl

1)  Circuit A with G= .
(1) ircuit A with G= R—9)
(2)  Circuit B with G=S
(3) Circuit C with G=S5
4)  Circuit D with G= =
(4) ircuit D wi “R_5S

‘ S
v [ —O)

Kl
1) G= (RR_S S) % g aEg A

(2) G=S% |iY 9uy B
(3) G=S% | gfuy C

(4) G= -2 g 9w D

R-S
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31.

32.

PART B — CHEMISTRY
If A, and \ be the threshold wavelength
and wavelength of incident light, the
velocity of photoelectron ejected from the

metal surface is :

The appearance of colour in solid alkali

31.

32.

YT B — @A faame
Ffq N, 3T\ Teetst aiTes SR smmfad gt
1 A T G @ ug e ¥ e gt
TAFZE HT T B

2hc D — A
(3) m Hix, B

2h 01 1C
(4) \/ER_XE
2 &R YT gl H U1 o <@ S &1 SR

metal halides is generally due to : I BT
(1)  Schottky defect (1) et g
(2)  Frenkel defect 2) W& W
(3) Interstitial position (3) ST=IUCl WM
(4) F-centres 4) F&=
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33. In the reaction of formation of sulphur|33. ¥ fafy g HeFR TEIRE TAH Hi
trioxide by contact process srfufsman ZSOZ+OZ¢ZSO3'§ srfufsran =1
. d[OZ] - -4 -1¢4-1
250, + 0O, =2S0; the rate of reaction was A o 25x10"4HA L 1s
measured as % B9 H {91 T SR T [soz]% w1 H
d[O .
%=—2.5X10_4mol L= s7L The Hier L 1s—1 | 2t
rate of reaction in terms of [SO,] in mol
L= 1s~1will be:
(1) -1.25x10"4 (1) -1.25x10"4
(2) —-250x10"4% (2) —2.50x10"4
(3) —-3.75x10~4 (3) —3.75x10"4
(4) —5.00x10"4% (4) —5.00x10"4
34. Assuming that the degree of hydrolysis is|34. 38 HFd 8U o ESifad =1 sl (feiit)
small, the pH of 0.1 M solution of sodium A %, Tfeay Q“&ﬁé‘i % 0.1M faaa=
acetate (K,=1.0x1072) will be : (K,=1.0x107°) %1 pH = :
(1) 5.0 (I) 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. For the reaction, 2N,O5 — 4NO, +O,, the[35. 4= 2N,05 - 4NO,+0,, & T =
rate equation can be expressed in two THIRIO 1 T Aok & for@n <11 §eha §
ways — % =k [N205] and - % =k [N205] 3R
+ A9 _ o [0, + N0 _ o 0,

k and k’ are related as : k AR k' =1 1= forg &q # foman smam 2
(1) k=K (1) k=K

(2) 2k=K (2) 2k=K

3) k=2K B) k=2K

(4) k=4K (4) k=4K

36. In some solutions, the concentration of
H;0% remains constant even when small 3¢, Fs faaed d yoa UHe sigan yod &R &l
amounts of strong acid or strong base are gﬁg}qﬁ-[ﬁqaﬁ ot H3O+ F1 Gl feor g
added to them. These solutions are known T 2| 27 faermi &1 =8 fean s @
as
(1) Ideal solutions
(2) Colloidal solutions 1) ey faea
(3)  True solutions 2) e faeaad
(4) Buffer solutions O ERCENIEENEERE

(4) 9WL (Buffer) fereram
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37. Given 37. femmmang -
Fe3*(aq) + e~ »Fe2*(aq); E°=+0.77 V Fe3* (Sefd) + e~ —Fe?+ (Seid); E°=+0.77V
Al3T(aq)+3e” —>Al(s);E°=—-1.66V AR (STet) +3e” —>Al(s); E° = —1.66 V
Bry(aq) +2e” —>2Br~; E°=+1.09 V Br,(STeftd) +2e~ —»2Br™; E° = +1.09 V
Considering the electrode potentials, Tetagre faval & o R =1 § 9§ &9 %A
which of the following represents the ST=E WfRTAT hl Tl T Ll & ?
correct order of reducing power ? (1) Fe2*<Al<Br
(@F Fe*" Al <Br” 2) Br <Fel*t<Al
(2) Br <Fe?*<Al (3) Al<Br <Fe2*
(3) Al<Br <Fe?* (4) Al <Fe2*<Br
(4) Al<Fe’*<Br 38. TH 79 & fafa~sy &1 yRfive aAmad
750.0 mL &1 = fafaet & o= =t fm &
38. The initial volume of a gas cylinder is T 840.0 mm Hg ¥ &% %% 360.0 mm Hg
750.0 mL. If the pressure of gas inside the EENAE REEIEIREICIREERE
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) 1750L (3) 4.032 L
(2) 3.60L 4) 750L
(3) 4.032 L
(4) 750L
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39. The molar heat capacity (Cp) of CD,0O is[39. CD,O T HIC ST TR (Cp) 1000 K WX
10 cals at 1000 K. The change in entropy 10 cals 81 32 g CD,O o™ %1 1000 K 9
associated with cooling of 32 g of CD,0O 100 K % feR g W 3UeT Fld W =g
vapour from 1000 K to 100 K at constant Trgrdt 9= 8
pressure will be : (D = fegeifam, 3R THHT WEY] T
(D = deuterium, at. mass = 2 u) = 2 HIAh)

(1) 23.03 cal deg~! (1) 23.03 cal deg—!
(2) —23.03 cal deg~! (2) —23.03 cal deg~!
(3) 2.303 cal deg~! (3) 2.303 cal deg—!
(4) —2.303 cal deg~! (4) —2.303 cal deg~!

40. Based on the equation : 40. HHHIT :

AE=—20x 1082l LD AE=-20x 10787 2L — 1O
I s
the wavelength of the light that must be % YR T TSN % Seide™ &l Win=19
absorbed to excite hydrogen electron from TR n=2 da& Sd & & fad g, 59
level n=1 to level n=2 will be EARIEN SATAAH BT, T a0 o= T §
(h = 6.625x10~3 Js, C= 3x 108 ms~1) BT :
(h = 6.625x1073*Js, C = 3x108 ms™1)

(1) 1.325x10~7m (1) 1.325x10~7 m
(2) 1.325x10"10m (2) 1.325x10710m
(3) 2.650x10~7 m (3) 2.650x10~7 m
(4) 5300107 10m (4) 5300x10710m
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41.

42.

Which of the following series correctly
represents relations between the elements
from X toY ?

X ->Y

(1) 3Li - (oK Ionization enthalpy

increases

(2) oF — 35Br Electron gain enthalpy

with negative sign

increases

(3)  ¢C — 3,Ge Atomic radii increases

(4) 1gAr — 5,Xe Noble character increases

The correct order of bond dissociation

energy among N,, O,, O, is shown in

which of the following arrangements ?
(1) Np>0,>0,
(2) 0,>0,>N,
(B) Np>0,>0,

4) 0,>0, >N,

41.

42.

= 4 #9991 9 9@l X IRY & =

% Y H el e e 72
X ->Y
(1) 5Li —> oK STEATRT0 T Tt st
g
(2) oF — 3Br SAFM @MW wT e
FcAs fag & WY sfed!
g

(3) C — 5,Ge TS *1 =l Feedt &

(4)  1gAr— 5,Xe IEHY TWIE Tl &

7= sraeensti & @ fvg ¥ N, 0, O, #

=4 fais o1 & TE %9 & fegmEn T
7

(1) N> 0,>0,

(2)  0,>0,>N,
(3) Np>0,> 0,

4) 0;> 0, >Ny
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43. Which of the following statements about|43. NazOZ% gy | 19 Fuel 9 ®F 91w

Na,O, is not correct ? e T 7 ?

(1) It is diamagnetic in nature. (1) 39 &t ygfa sfages B |

(2) Itis a derivative of H,O, (2) I8 H,O,hT Th FHa— )

(3) NayO, oxidises Cr3* to CrO,>~ in (3) AT WILAH H Na,O, § Cr3+ &1
acid medium. CrO 2~ EEEERERIASIC R

(4) It is the super oxide of sodium. (4) I Hifedq o1 W- RS ¢ |

44. Which of the following statements about|44. 35I| T o He Frard f11 weqi § €
the depletion of ozone layer is correct ? 1 HE B2

(1)  The problem of ozone depletion is less (1) y&t &= # SIS o2 & g7 &
serious at poles because NO, e Tl § i NO, SHHT EISICE]
solidifies and is not available for STt 8 3R ClO* Jatei ®l g™ & fad
consuming CIO* radicals. 3Ytsy TRl Bl |

(2) The problem of ozone depletion is (2) et &0 H SIS o ¥ S qHe ST
more serious at poles because ice e Y@l & Hifeh gal | deeli °§ ath
crystals in the clouds over poles act * frweal & 37 |/ C° #R o’
as catalyst for photochemical Yewmdl g IART s fodse
reactions involving the EEANE IR ED aqﬁxmﬁ B gehell 2 |
decomposition of ozone by CI* and
ClO*® radicals.

(3) Freons, chlorofluorocarbons, are (3) TR (FARITIRI F1eH ) THRME 9
inert chemically, they do not react T aifora Tt €1 9 SO0 agEved |
with ozone in stratosphere. Juféerd SIS | fora & e |

(4) Oxides of nitrogen also do not react (4) U AIAVEA Hl SIS § AL
with ozone in stratosphere. sTerTge ot foham &1 hd |
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45. A gaseous compound of nitrogen and |45. SIECISE 3R EESIST &1 Th e Aifres
hydrogen contains 12.5% (by mass) of THAHE 9 12.5% TESISH 3@ ¢ 1 TEgieH
hydrogen. The density of the compound &I g1 § 39 AT F S 16 1 AR
relative to hydrogen is 16. The molecular T SIS BT
formula of the compound is :

(1) NH, (1) NH,
(2) NgH 2) NyH
(3) NH;4 (3) NH;4
(4) N,H, (4) N,H,

46. Shapes of certain interhalogen compounds [46. %o 3fd T AlfTent & AR e forg U
are stated below. Which one of them is g1 3TH 9 FF 9 YT T A ©
not correctly stated ?

(1) IF, : pentagonal bipyramid (1) IF,: Yyt fgfafire

(2)  BrFj: trigonal bipyramid (2) BrFs: v fgfrfae

(3) BrF; : planar T-shaped (3) BrE;: HHAATS T-3TRR

(4) ICl, : planar dimeric 4) ICl, : FHACT SEANE (T sFareed)

47. Consider the following equilibrium 47. 9™
AgCl L +2NH; = g (NH3),H + CI™ AgCl L +2NH, — g (NH;),H + CI”
White precipitate of AgCl appears on Fl A SIS | = 5 9§ g eem W AgCl
adding which of the following ? 1 Yo STIET T ?

(1) NH,4 (1) NH,4
(2) aqueous NaCl (2) et NaCl
(3) aqueous HNO; (3) et HNO,
(4) aqueous NH,Cl (4) et NH,Cl
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48. Which of the following name formula|48. 7= 99-4F Sre # € I el TE ¢ ?

combinations is not correct ?

Formula Name - _
(1) |K,[PHCN),] Potassium
2 4 tetracyanoplatinate (II) (1) |K,[PHCN),] . "
@) [Mn(CNeF Pentacyanomagnate (II) ion () [[Mn(CN)s]*~ e I
Potassium diammine e
K H. 1
PO etachorochromate m O ONLLCL etz )
Tetraammine aquaiodo 21 TSRS R feTee
(4) [[Co(NHa;),(H,O)I]SO, cobalt (III) sulphate (4) [[Co(NH;),(H,O)I]SO, am

49. Consider the coordination compound, |49, WW[CO(NHB))(,]C%@ & SIfSTT |

[CO(NH3)6]C13. In the formation of this T TRt & T H ERES| CHE RS [G2ELS] Q‘ﬁ\:[g
complex, the species which acts as the (Lewis acid) &, rT :

Lewis acid is :

(1) [Co(NH,) >+ (1) [Co(NHy) >+
2 da- (2) Cl-

(3) Co’* (3) Co®*

4) NH, 4) NH,

50. Which one of the following does not have|50. =i & 9 forg =1 ®u fufiea 78 2
a pyramidal shape ?

(1) (CH3)z N (1) (CHy); N
(2)  (SiHz)3 N (2) (SiHg); N
(3) P(CHy)s (3) P(CH,),
(4) P(SiHy), (4) P(SiHj),
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51. The following reaction 51. sTfufsran
OH OH
OH OH
@ +HCI+HCN Anhyd. @ @ +HCl+HCN Anhyd. @
ZnCl, CHO ZnCl, CHO

is known as : 1 TTH | Ry 19 | S ST € 2
(1) Perkin reaction (1) R eArafsran
(2) Gattermann-Koch Formylation (2) Teta - g HEHYH
(3) Kolbe’s reaction (3) whIctel Wi SAffsha
(4) Gattermann reaction (4) Tera stfufswan

52. The reagent needed for converting|52. qR&dH

Ph< H Ph< H
Ph-C=C-Ph — C=C Ph-C=C-Ph — C=C
H” “Ph H” “Ph

is: % ferd stevas AfYeRe € -
(1) Cat. Hydrogenation (1) Fe. gESifTvH
(2) H,/Lindlar Cat. ) Hz/-j%,[w Fe
(3) Li/NHj 3) Li/NH,
(4) LiAlH, (4) LiAlH,

53. Complete reduction of benzene-diazonium|s53 75 /HCl % NI w1 SEASITEH FANES
chloride with Zn/HClI gives : 1 QU SATHIH TR
(1)  Aniline (1) A
(2)  Phenylhydrazine 2) fFEaEEeEE
(3) Azobenzene (3) EEICECIE]
(4) Hydrazobenzene (4) eESUSTeIA
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54. An organic compound A, CsHgO; reacts|54. U&h it Fifew A, CsHgO; = T&R
with H,0, NH; and CH,COOH as H,0, NH; 3R CH,COOH % e {5 s
described below : g

e V\ACH—(l(l,?—OH 1O WCH—E—OH
O O
A Ms - ~NH, A i BTN NH,
\._CH,COOH ? 9 NCHCOOH % §
“~CH-C-0-C-CH, CH-C-0-C-CH,
Alis: AR:
(1) CHjs CH=CIZ—CHO (1) CHjs CH=(IZ—CHO
CH, CH,
(2) CH, =CHCH-CHO (2) CHy =CHCH-CHO
CHj; CHj
(3) CH3—CH2—IC=C=O 3) CHg—CHz—(IZ=C=O
CH, CH,
(#) CHy - CH - C-C=0 (4) CH; - CHy - C=C=0
CH, H CH, H
55. In allene (C,H,), the type(s) of|55 CsHy (TS H e THY (RATS) %
hybridization of the carbon atoms is (are): HeRT T ferfer et @
(1) sp and sp? (1) sp R sp
(2) sp?and sp (2) sp?3Rsp
(3) only sp? (3) e sp?
(4) sp?and sp? (4) sp? ¥R sp3
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56. Chlorobenzne reacts with trichloro
acetaldehyde in the presence of H,SO,

Cl I H,S0,
2 +H-C-CCly ———
The major product formed is :
(|:1
0 a0yt (0
I
Cl
(Ij
0 a{0){ (@)
I
CH,Cl
00y (O
@) T
CCl,
00y (O
(4) !
cl

57. Tischenko reaction is a modification of :
(1) Aldol condensation
) Claisen condensation
(3) Cannizzaro reaction
)

Pinacol-pinacolon reaction

56. H,S0, &1 3ufeafd & wAlts=sia &1

SRFINILAE Ufeeerse 9 stfufswman

Cl [
2 +H - C - CCly

H o7 arelt ygE AT €
Cl

0 i

Cl

H,S0,

(4) “ —GH- @CI

57, fegaw=hr ifufran T T g wU

(1) TS Ho 61

(2) RIS GEAA H

(3) TSI SAfufsRan =

(4) ORI - foeTeRTed SAf9fshan

English : 33 Set : 11

Hindi : 33

Set : 11




58. Which one of the following is used as|58. =i 4 9 fg s & = femd e & w0 o
Antihistamine ? TR A B 2
(1) Omeprazole (1) SIS
(2)  Chloranphenicol 2) FRA B
(3) Diphenhydramine (3) TEHTRIEEUAM
(4) Norethindrone (4) ARTHTEH
59. Which one of the following statements is|59. 7= i 4 | A G TS T ©?
not correct ?
(1) Alcohols are weaker acids than (1) TUcHERl 9t &l oI § oo 7= g
water
(2)  Acid strength of alcohols decreases (2) UcHEE i T Ul 36 A | wHedl
in the following order ST € -
RCH,OH > R,CHOH > R,COH RCH,OH > R,CHOH > RyCOH
(3) Carbon-oxygen bond length in (3) I, CH,OH T HET - AT
methanol, CH;OH is shorter than ST ] AHTE TR § C— O 3oy
that of C—0O bond length in phenol. i TS ¥ BT B B
(4) Thebond angle C/ © \H in methanol (4) T H C/ © \H 3TTEY 10T 108.9°
is 108.9° BIe |
60. The gas liberated by the electrolysis of|60. TTEUICRIEH T & foerad & ofFa fawsA
Dipotassium succinate solution is : o gt T Feft €
(1) Ethane 1) 329
(2) Ethyne (2) s
(3) Ethene (3)
(4) Propene (4) UdH
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PART C — MATHEMATICS

"I C — T

61. Let fbe an odd function defined on the set|61. TMI f T fore werd & 1l fof ameaforsk Semsii
of real numbers such that for x=0, ED =T W f(x)=3 sin x+4 cos x §RI
flx)=3 sin x+4 cos x. qfeifird & W& x>0 & @ x = _11qu_{
Then f(x) at x = — HTT is equal to : flx) TR T
(1) 31203

P 3
2 M 5+ 2.3
3
() —5+23 3
2 2) - 5 + 23
3
3 5 -2 3
2 @) 5 - 243
3
@ —5-2B 3
2 (4) - E - 2\/§
62. If z;, z, and z3 z, are 2 pairs of complex . . .
conjugate numbers, then 62. <z, Za M 23 24 4 ! Heme %
a -grq %) Fh_
¥4 O Cra L a0 arg%z—lg—l—““%ggw—%:
(P4 O k3 C
1 0
_ 1 0
@ = 'rr
. @ 3
3
(3) o 3
G -
4 @
™
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63. If o and B are roots of the equation,

X2 — 42 kx + 24 *— 1 =0 forsomek,
and o2+ B2 = 66, then o3+ B3 is equal to :

(1)  248V2
(2)  280v2
G) -322
(4)  -28042

64. Let A be a 3 X3 matrix such that

0230 O 0 10
A 2 39=3d 0 of

63. AT o quT g f&ET k & fauw, AHTHIW
X2 — 42 kx + 24 MK 1 = 0 A
o2+B2 =668 WB+P3 TR E :

(1) 2482
(2)  280v2
B) -3212
(4) —280v2

64. THIA TH THI3 X3 3T € f

0230 O 0 10
Ag)zz»S:%ooE%Fﬁ

118 B 1 0F B 11 B 1 0
Then A~ 1is : AT1R
3 1 20 B 1 2C
1) B o 2f M B0 2
A 0 1 H 0 1
3 2 10 B 2 10
2 B 2 o0 @ 3 205
A 1 0F A 1 0f
m 1 30 M 1 30
3 ® 2 3g ® @ 2 3
H 1 18 A 1 1{
1 2 30 o 2 30
@ © 117 @ 117
B 2 3F 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, p;(x) and p; (x) be the first
and second order derivatives of p;(x)

respectively. Let,

1 (x) p1’(x) pr"(x)O
A(x)= gha(x) p2’(x) pa"(x)7
B3 (x) p3’(x) ps"(x)H
and B(x) = [A(x)]T A(x). Then determinant
of B(x) :
(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.

A i=1, 2, 3,% faC px), x| 5@ 2 &
TR %, p, (x) T p,” (x) THEL: FH B qq
gt ife & stashars €1

k]

1(x) pi'(x) p"(x)0
A(x)= B (x) po(x) pa"(2)F
3(x) p3'(x) p3”(x)B
T B(x) = [A(x)]T A(x) ®, T B(x) &1
TR :
(1) x¥ ¥d 6% TH 9gI< ¢ |
(2) x ¥ G 3% TH 9gI< ¢ |
(3) x ¥ ©Td 2 H TF IS ¥
(4) x T AR T Fwan
0% 9dF & 3Tl & FAN |, Tkl I T
o, T 9 | WA, 376 iRl &t " 9t
T T o i A frr STl 8, 9 €

1 727 1) 72 (7"
(2) 18 (7)) (2) 18 (71
(3) 40 (7)) (3) 40(7")
4) 36 (7)) 4) 36 (7))
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67. The coefficient of x°0 in thel67. (1+x)1000 +
binomial expansion of (1 + x)1000 + x(1+x)299 + x2(1 +x)9%8 +
x(1+x)224+x2(1+x)2%+ | e + 1000 %WWﬁwaﬂUﬁ%ﬁ%:

..... 4 21000 ;g
(1) (1000) !
(50) ! (950) ! 1) (1000) !
(50) '(950) !
2 (1000) !
(49) ! (951)! 2 (1000) !
(49) ! (951)!
3) (1001) !
(51) ! (950) ! ) (1001) !
(51) 1(950) !
@ 0! R
(50) ' (951) ! ) (1001) !

68. In a geometric progression, if the ratio of |68. T TUIRR =& H Il Tgcl 5 UGl o AN &
the sum of first 5 terms to the sum of their 3Teh okl o AN 9 ST 49 § A THH
reciprocals is 49, and the sum of the first T T T TG1 1 A1 35 7, dl 39 UK
and the third term is 35. Then the first term IS I YUH UE T
of this geometric progression is :

o 7 1 7
2 21 2) 21
(3) 28 (3) 28
(4) 42 4) 42
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69. The sum of the first 20 69. Sl 3+7+11+15+. ... dA
terms common between the series 1+6+11+16+.... , & o9 IyafTe o
3+7+11+15+....... and 20 TR 1AM R :
1+6+11+16+...., is: (1) 4 000
(1) 4 000 2) 4 020
(2) 4 020 (3) 4 200
3) 4 200 4) 4 220
4) 4 220

70. Afg

i FADL(X = 22){x2 + (k=2x =2k _ , Jiy £ (x 22){x2 + (k=2)x — 2k} _
X2 x° —4x+ 4 x -2 x° —4x + 4
then k is equal to : q, A kTR T
(1) o (1) o0
2 1 2 1
3 2 3) 2
4 3 4) 3

71. Let flx)=x]x|, g(x) = sin x and 71. AT f(x)=x|x|, g(x) = sin x TUI
h(x) = (g0f)(x). Then h(x) =(gof) (x) & @
(1)  h(x) is not differentiable at x=0. (1)  h(x), x=0 TR STTHE Tal |
(2) n(x) is differentiable at x=0, but (2)  h(x), x=0 R EHAE & W 1 (v),

1 (x) is not continuous at x=0. x=0R 9aqd &l g
(3) K(x) is continuous at x=0 but it is (3) H(x), x=0R §d §, g TWx=0 N
not differentiable at x=0. FAIFHAT &l & |
(4)  K(x) is differentiable at x=0. @) K (x), x=0 R FaHAI T
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72. For the curvey =3sin 6 cos 6, x=e¥sin 6,{72. d%F y = 3sin Bcos 0, x=ebsin o,
0 = 6 < m, the tangent is parallel to x-axis 0<0<m & fag TN x- 3787 & THIAL %,
when 0 is : S 0 SRR | :

(1 3 1 3,
® 7% @ %
®) T4 G) T4
@ % @ %

73. Two ships A and B are sailing straight|73. < ST&Ts A 921 B, T Mf¥=a fog O ¥ W &Y
away from a fixed point O along routes AT R 39 YRR S © & fF L AOB Ha1120°
such that ZAOB is always 120°. At a Tgdr 21 fwEt a1, OA = 8 f&#Y qen
certain instance, OA = 8 km, OB = 6 km OB = 6 fortl & qom STet™ A, 20 foet/sier &t
and the ship A is sailing at the rate of I ¥ 9 @ & Seih e B, 30 foRet/ s
20 km/hr while the ship B sailing at the 1 =T W I IR, A A T B F 1= hl gl
rate of 30 km/hr. Then the distance T (/s ) A9 W e, T8 ® ¢
between A and B is changing at the rate
(in km/hr) : (1) 260/\/3_7
(1) 260/:/37 Q) 260/37

2 260/37
@) / 3) 80/\37
(3)  80/37 (4) 80/37
(4)  80/37
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74. The volume of the largest possible right|74. fonJ/3 It el & 3iqd, 9 9 9 ad
circular cylinder that can be inscribed in a EnREREEIRCIRGES T
sphere of radius= V3 s
1) %\/5 & (1) 3\/5 w
2 %ﬁ w ) 2\/5 w
(3) 4w (3) 4w
4) 2w (4) 2w
75. The integral [x cos | - Ddx (x >0)|75. HHRA (x cos ! - Ddx , (x> 0) ST
Bl e e Jrees Bt
is equal to : 7
(1) —x+(1+x?) tan"lx+c (1) —x+(1+x?) tan ! x+c
) x— (14+x%) cot~lx+c (2) x— (1+x?) cot™lx+c
(3) —x+(1+x%) cot~lx+c (3) =x+(1+x?) cot™lx+c
(4) x— (1+x?) tan"Lx+c (4 x— (1+x%) tan~ 1 x+c
e e
76. If for n=1, = I(log x)"dx, then|76. I n=1& fau, P, = I(log x)'dx & @@
1 1
P,o— 90Pg is equal to : P,y — 90Pg S § :
1 -9 1 -9
(2) 10e 2) 10e
3) —9e B) —9e
4) 10 (4) 10
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77. If the general solution of the differential|77. IS fdl we & & fau srasha T
equation ' = Y4 cp%x_% for some =Y 4 q)%lx_é 1 ATk By In |cx| =1,
x WL x v rC
function D, is given by SR 9ad %, S Th e 3T %\', a P(2)
y In |cx|=x, where c is an arbitrary TR T
constant, then ® (2) is equal to :
1) 4 1) 4
2 - 5 L
@ ®
(3 -4 () -4
o 1 !
(4) 1 *) 4
78. A stair-case of length | rests against a|78. TdIg! &I Teh HIGH Teh SLATER AR AT HFX
vertical wall and a floor of a room,. Let P & WY F WY WS ¥ A 39 WY W TH
be a point on the stair-case, nearer to its g P, 51 9% SR & |1 & arel R &
end on the wall, that divides its length in e 8, 39 I&R T f I8 9 *1 darE &l
the ratio 1 : 2. If the stair-case begins to 1:2 % T ® Fiedt T1 Afg e w W
slide on the floor, then the locus of P is : TR AT %, @ PR ]%lg qg ¥ :
(1) an ellipse of eccentricity % (1) Schgal %_OHFIT Teh Sreled |
. . . 3 ha\J ‘\/g (a Vo
(2) an ellipse of eccentricity — (2) Scchgdl —dTedl Ush <TEEd
: ] !
(3) acircle of radius 5 (3) T EEHFH Teh 9d |
3
(4)  acircle of radius —~ ! (4) f5==n ? | STl Teh od |
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79. The base of an equilateral triangle is along |79. Teh GHaTg YT 1 ATUR @1 3x + 4y =9 &
the line given by 3x +4y = 9. If a vertex of sfew T afe fays &1 & Wi (1, 2) T @
the triangle is (1, 2), then the length of a S T T ool T S R
side of the triangle is :
243 243
O T T
443 43
2 ¢ T
5 5
2.3 23
4) — 4y ==
@ = @ =
80. The set of all real values of \ for which|[80. A o T} grfae T °h1 TH==, ISRERLY
exactly two common tangents can be Tl a2+ y2—4x —4dy+6=0 A
drawn to the circles 24+y2-10x—10y+Ar=0 9T 3T%k Tl
x2+y2—10x —10y + A =0 is the interval : AT, TEE ;
(1) (@12, 32)
1 12, 32
(2) (18, 42) M« )
2 18, 42
3) (12, 24) @ )
3 12, 24
4) (18, 48) ®) )
(4) (18, 48)
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81. Let L, be the length of the |[81. ®MI L; &% 1 2+y?=9  qH
common chord of the curves yz =8x, % 1 SIS ol &l A8 q,
x2+y2=9 and y2=8x, and qdr L, y2=8xwwaﬁm%,ﬁ:
L, be the length of the latus rectum of

2 — .
y-=28x, then : 1) L,>L,
1) Li>L 2) Li=L,
2 Li=L, () Li<L,
®) Ip<L, L
LS o) 4 L=\2
L, @) L,
82. LetP (3 sec9,2tan 0) and 2
82. wmarﬁiwm——yzﬂma’rﬁmﬁg
w
Q (3 sec ¢, 2 tan ¢) where 8 + & = — be
2 P (3 sec 6, 2 tan 6) 9T Q (3 sec &, 2 tan ¢)
two distinct points on the hyperbola . - ]
o g SR 0+d=—% TAPIMQW T T
X~ L —1. Then the ordinate of th = &
g~y =1 Then the ordinate of the|  furiai & wfidea fig F FE (ordinate)
point of intersection of the normals at P e
and Qis:
11 11
= 1) —
M 3 1)
11 11
2 - 2 — 75
13 13
® 5 ®) 5
13 _ 13
@ - @ -5
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83. Let A (2, 3, 5), B (-1, 3, 2) and|83. ®HM™I A (2, 3, 5), B (-1, 3, 2) 4«1
C (N, 5, ) be the vertices of a AABC. If the C(\, 5, w) T& s ABC & ¥¥ €1 afg A
median through A is equally inclined to Y BT S dTelt dfee, Fdwme el
the coordinate axes, then : TYM 1T ST %\’, qr:

(1) 5N —=8p=0 (1) 5Ax-=-8u=0
(2) 8\—=5pn=0 (2) 8A—=5u=0
(3) 10A—=7pn=0 (3) 10A—=7pn=0
(4) 72 —10pn=0 (4) 7\ —10pn=0
84. The plane containing the line ge Ymr Y1 _Y=2 _2-3 3 gopio
x—1_y=2_2z-3 ;4 parallel to 1 2 3
1 2 3 x ¥z .
o v 8 mﬁwam%@T == Z%Ww,
the line 7= 1 = 4 passes through the form fofg B S TS, TR R -
point :
M (1-25 1 1-25)
2 (L05) 2) 05
®) (0,3-5) () (0,3-5)
4 (-1,-30 (4) (=1,-3,0)
85. 1f | =60 and ¢ x(i+245K)=0 ,|85. @ [cP =60 asm ¢ x(i+2 j+5K)=0,3%,
- u O O - O g O
thenavalueof ¢ - (= 7i + 2] + 3k)is: e - (—7i+2j+3k)FTHAAE :
1 42 1) 42
(2 12 2) 12
(3) 24 (3) 24
@ 12v2 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 :

1
¥ 5
64

127

5 8
(3) 128

o 3L
(4) 128

(2)

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 :

M 2-p

2) 3-p

86.

87.

T = S 7 7994 €1 S A THh AR
WAHW S &l Teh AT x , RIFESE
A T, A xeA Hl HIHAT R

1
M 5
64
2 157
63
G g
31
@) o8

afe X &1 g1 fgue &4, B(n, p) ¥,
SRl n, p 38F T €, 3R P(X=2) =P(X =3)
T, @ T XCH A E(X) |

(1) 2-p
(2) 3-p

OIRA
4 P4
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88. If2cosf+sinf=1 ﬁ#g@ 88. AT 2 cos B+sin =1 @”g% g,
then 7 cos 6 + 6 sin 0 is equal to : 7 cos 046 sin 0 T ¢ :
1 1
n 5 3
2 2 2 2
11 11
G 5 G 5
46 46
@ = @4 5
89. The angle of elevation of the top of a[89. ¥Hda Y W & foig P ¥ Ts Healer HHAR
vertical tower from a point P on the o TR =1 39197 10T o I 1| P ¥ HHR
horizontal ground was observed to be a. % U1g I 3R 2 W, ST W, 319 HI0 95
After moving a distance 2 metres from P I [3‘@"1 ST %, ar (H.H) HAR &t :"a»_tlT'si 2
towards the foot of the tower, the angle of
elevation changes to 3. Then the height (in
metres) of the tower is :
) 2 sin a sin 2 sin o sin
(1) sin (B —«) (1) sin (B —a)
) sin « sin B sin a sin 3
(2) cos (B—a) (2) cos (B—a)
2sin (B—a) 2sin (B—a)
3) sin « sin B (3) sin a sin B
cos (B—a) cos (B—a)
(4) sin o sin B (4) sin a sin B
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90. The proposition ~(pv~qg)v~(pvq)|90. & ~(pv~q)v~(pvq) qifhe &9 # 9o
is logically equivalent to : REACEE
M p 1)
2 q 2)
G ~p G) ~p
“4) ~q 4) ~q
-o0o- -o0o-
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