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Paper I

Physics

If Surface tension (S), Moment of Inertia (I)
and Planck’s constant (h), were to be taken
as the fundamental units, the dimensional
formula for linear momentum would be :
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A particlestarts from origin O from rest and
moves with a uniform acceleration along
the positive x- axis. Identify all figures that
correctly represent the motion qualitatively.
(a=acceleration, v = velocity,
x=displacement, t = time)
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unknown velocity of ©y i, undergoes a

collinear collision with a body of mass m,

moving with a velocity v,i. After

collision, m; and m, move with velocities

of v31 and vy i, respectively.
If rn2={].5 m, and (2 =05 0y, then vy is;
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A solid sphere and solid cylinder of
identical radii approach an incline with the
same linear velocity (see figure). Both roll
without slipping all throughout. The two
climb maximum heights sph and -I"-Lyf on the

B
incline. The ratio h is given by :
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2

A uniform rectangular thin sheet ABCD of
mass M has length a and breadth b, as
shown in the figure. If the shaded portion
HBGO is cut-off, the coordinates of the
centre of mass of the remaining portion will

be:
(g: b) H (a, b)
BN
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(0, 0) F (a, 0)
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A rectangular solid box of length 0.3 m is
held horizontally, with one of its sides on
the edge of a platform of height 5m. When
released, it slips off the table in a very short
time 1=0.01 s, remaining essentially
horizontal. The angle by which it would
rotate when it hits the ground will be (in

radians) close to:
ol
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A rocket has to be launched from earth in
such a way that it never returns. If E is the
minimum energy delivered by the rocket
launcher, what should be the minimum
energy that the launcher should have if the
same rocket is to be launched from the
surface of the moon 7 Assume that the
densily of the earth and the moon are equal
and that the earth’s volume is 64 imes the
volume of the moon.
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has radius R. Wire B is 1.5 m long and has
radius 2 mm. If the two wires stretch by
the same length for a given load, then the
value of R is close to :

1.3 mm

1.5 mm

= 1.7 mm

i 1.9 mm
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1.5 mm

= 1.7 mm

4 1.9 mm

The given diagram shows four processes
i.e., isochoric, isobaric, isothermal and
adiabatic. The correct assignment of the
processes, in the same order is given by :
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The temperature, at which the root mean
square velocity of hydrogen molecules
equals their escape velocity from the earth,
is closest to :

[Boltzmann Constantk;=1.38 x 10~ #*J/K
Avogadro Number N, =6.02 % 10%° /kg
Radius of Earth: 6,4 x 105m

Gravitational acceleration
on Earth=10 ms 7]

800K
650 K
104K

- 3x10°K
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el 37, Yot § 3HF YA 97 & e a6,
=1 T T 2 ;

[femn % : SieesA fFadiF =138 x 10~ 2]/K
HAETTE H&=6.02x 102 /kg

et F A =6.4% 10° m

e W EeEE =0 =10 ms 2]
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A damped harmonic oscillator has a
frequency of 5 oscillations per second. The
amplitude drops to half its value for every
10 oscillations. The time it will take to drop

0 1000 of the original amplitude is close

to .

100 s

50 s

20s

10 s
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An electric dipole is formed by two equal
and opposite charges q with separation d.
The charges have same mass m. It is kept
ina uniform electric field E. Ifit is slightly
rolated from its Equﬂlhnum orientation,
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A parallel plate capacitor has 1pF
capacitance. One of its two plates is given
+ 2 wC charge and the other plate, +4 pC
charge. The potential difference developed
across the capacitor is

1.1?

U G w12 GO 1 oifid 1 wF 21 SHet
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A positive point charge is released from rest
at a distance r_ from a positive line charge
with uniform density. The speed (v) of the
point charge, as a function of instantaneous
distance r from line charge, is proportional
o

Cloliis,
-«—1,—>

www.FirstRanker.com



:l » FirstRanker.com
A [Ifrr tranker's choice

A www.FirstRanker.com www.FirstRanker.com

1.

b

(1
oo | —
. 7]

forreen 4 us fa w9 w99 +1 %
UFTHA 0 & HAHE (dE e Y, g
R B ¢ | o 8w =1 (o) T wEw
Y AT T4 r F HE o B H S
2

e
«T,—>»

www.FirstRanker.com



» EirstRanker.com,
:Iil*ﬁ%!;r‘%h er %‘n'c qﬁwg.m . :
i, “d?aﬁ ?l'{l @{? ﬂtl?:-tuﬂitil {‘H | fglg/m_)(v.FlrstRanker.com www.FirstRanker.com

[Bsreuz A sisausl »ud 8. [Cige [sreuz-l
254 v 2 ofly [Bsronzdl dostdlA iR r AL

[Elqmi 1 Al d-A 22zl 242 2l
2l qeldl s,

e
«T,—>»

The electric field in a region is given by
E=(Ax+B) i, where Eis in NC ™! and x is

in metres. The values of constants are
A =20 Sl unit and B=10 SI unit. If the
potential at x=1 is‘ufl and thatatx= -51s
sz then ‘v"! '"Vz is :

—-520V
L

5 320V

5 180V
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T T W f 89 E=(Ax+B)i & SEIE
NC- 19 g x #2x § 21 Traa=i & 9m,
A=20SIunit@4TB=10SI unit¥| Afzx=1
RfgvE v, @y = -5 RiATEV, TdV, -V,
200 :

—-520V
320V
180V

—-48V

pie [raral Byd @2 E={ Ax+B J? 2
B sl EANC T iz x 2lm Ul 6. 2Bl
A=20SI #i5% @4 B=10SI =i5¥4 6. ot
x =1 2P0 RA[AHA V| €1 2 x= — 5 21010
AV, € dl V,—V, ¢l :

— 520V
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180V
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power delivered by the cell to the external

resistance will be maximum when :

; R=1000 r

5 R=0.001r

A WAy ¢ F1 UF U UF 9 WA R
¥ R yafed T ¥ O g iy 1 92 H
1 74T wifa 1 A ATFHTE 2, 94

1 R=1000 r

5 R=0.001r

r 2idlzs 2Rl dREdl s (Cell) R s
Rl Mol IR 53 8. UL S gL R
SR R A 2Nl 2l WeR Hedy ¢dl
Sl

; R=1000 r
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In the figure shown, what is the current
(in Ampere) drawn from the battery ? You
are given :

R,=15 (), R,=10 £}, R,=20 {), R,=5 {},
R.=250, R, =30, E=15V

. P
R,
= i_‘_ R, :g Ei Ry
{
—— AN AN —
R Rs
- 9/32
- 13/24
20/3
7/18
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RT=15 Q, R,=10 Q, R3=2EI n,, R,=5 Q,
R.=250, R, =300, E=15V

—""f"-.fﬂ'v""hf "JT—"J"-.W’\/\T

R, §R4

—" Jv’x ‘J—K MJ

9/32
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A AYAYA

13/24
20/3

7/18

wiigldul adidd dedmizl v adl dse
(=Fypul) Sedl sil? »idl,

R;=15Q, R,=10 Q, R;=20 O, R,=5 O,
Re=25Q, R,=300Q, E=15 V 244 .

R
—  AAANAN e AAAAN—
Ry
£ + } b
= R, > >R
7 2 } q
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Rg Rs
2
" 9/32
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o 20/3

, 7/18

Two very long, straight, and insulated
wires are kept at 90° angle from each other
in xy-plane as shown in the figure.

These wires carry currents of equal
magnitude I, whose directions are shown
in the figure. The net magnetic field at point

P will be :
ol e o)
1 2md
ol -~ -
5 (xtY)
2. 2md
+ual ~
—2(2)
3 ik
Zero
4.
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perpendlcula: to each other. The dipole
moment of Y is twice that of X. A particle
of charge g is passing through their mid-
point P, at angle 6 =45° with the horizontal
line, as shown in figure. What would be
the magnitude of force on the particle at that
instant 7 (d is much larger than the
dimensions of the dipole)

d
S
G N e e a
X N
M
(M) .
(2 M)
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A circuit connected to an ac source of emf
e=g,sin(100t) with t in seconds, gives a

phase difference of E between the emf e

and current i. Which of the following
circuilts will exhibit this ?

RC circuitwith R=TkIlandTC=TpuF
1. www.FirstRanker.com
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RL circuit with R=1 k{} and
5z L=10 mH

REL circuit with R=1 k{} and

4 L=1mH

w9 U T 9EF 99 e = eysin(100t), T t
THUZ § B, F ToAEdl Bid # U 9y §

Area E TEF T e T Ui H - =
' 1

FeAaL I W 2| e H 9 R afy §
T B ?

, RC-TR9s, WEIR=1kQTIC=1pF

, RC-TR9, FEIR=1kQ AN C=10 pF

i RL-Tf99, S@IR =1k TML=10 mH

, RL-Tf9s, SRIR=1k0Q A L=1mH

w15 YR sl e =eysin(100), sl t Hs=sHi,

emf s/2ell ac GEIM AW sAsHBl 2Ud B 4R
B . = ."ﬂ.' -

emf e 24 Hells i o=A 1 a2l SUlASEd 21y

89, w12l e Wil sa v 2 siasE?

R=1k0Q =1 C=1 uF @sdl RC -
Yoy,

1.
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R=1kO =+ L=10 mH 424l RL -
3 T ETE

R=1k =4 L=1mH 434dl RL -
i ylayz,

The magnetic field of an electromagnetic

wave is given by :

B = 1.6X1070cos (2 %1072+ 6x 1015 ) (2 7+ )
m~

The associated electric field will be -

—

5 - M -"': 1...!'
E=48x10%cos [ 2x 107 z4+6x 101t (=i +2 jj—
m

2 - 5 " AN
E=48%10%cos|2x 107 2= 6x 10"t (=2 j+i )—
2. m

L A q., q'-_.'
E=4.8x<10%cos(2x 1072+ 6x 10t} (-2 j)—
3. m

= - s N0 AV
E=4.8x10%cos(2x 107 2=6x 10t} (21 +j)—
4 m

TF faga FEEE T F gEwE 99 714
X

B =1.6x10" cos(2x1072+6x10"1)(2 a'+;r"ll—wij

m

THF T faegm &= 2w e

— & _ A .ﬂ-: '|,._.'
E=48x%10%cos | 2% 107 z+6x 100t J(—i+2 j)—
1

1
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E=4.8x107cos|2x 10724 6x 10t} (i-2j)—
3. m

2 ; AP
E=4.8x10%cos (2% 107 2—6x 10t ) (21 +]) —
g4 m

25 [Ayel Lol ol el g

Wh

a.

B=1.6x10"%0s(2x1072+6x10"t)(2 i +”

o4 el e B, soudd [y s

._,-, A - A M 'I'._.'
E=48x10%cos | 2x 107 z+6x 100t J(—i+2 j)—
m

—3

: - : " AN
E=48%10%cos | 2% 107 2—6x 10"t (=2 j+1 )—
m
.—_'L M 4-. '||-_-'
E=4.8x107cos(2x 1072+ 6x 105 t)(i-2 j)—
m

= - BNy B W
E=4.8x10%cos(2x 107 2-6x 10t} (2i+])—
1

A convex lens (of focallength 20 cm) and a
concave mirror, having their principal axes
along the same lines, are kept 80 cm apart
from each other. The concave mirror is o
the right of the convex lens. When an object
is kept at a distance of 30 cm to the left of
the convex lens, its image remains at the
same position even if the concave mirror is
removed. The maximum distance of the
object for which this concave mirror, by

itself would produce a virtual image would
be -

www.FirstRanker.com
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20 cm
=

i 10 cm

TF T o9 (I 9 20 cm ) T TF ST
T, % T A9 TE A @ | §, 7l wE
SHY H 80 cm T S W WG T ; SFadel 390
I A F e TWF T & TE T T
I ©H F A WE 30 cm FH U W T
I 2, d SHe Hfafes 39t T W E g,
el B Sade 29 = 39 feafa | g fem
S| g% H sfuwas g, 9as fow a7
HqeA 2V g8 | B AHE giafEas 97,
2

30 cm
1.

25 cm
z.

20 cm
=

10 ecm

el vl s oul Gur 2 d dd i
o[ ol deyt (20 cm s2dl 5-g detld @R1dl)
W 25 2200 2L 215 oflsa®l 80 cm iR,
vicolln 2l bl d-u srnell oy 2
A WAL 5. sl s s eldela dadl
siefl ey 30 em iR AL 29§ 4R
wicollen 2l g2 svel 2ud dl wel wdled
22U oEelld Al @idbion 2l il Ad s

www.FirstRanker.com
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25 cm

20 cm

10 cm

Calculate the limit of resolution of a
telescope objective having a diameter of
200 cm, if ithas to detect light of wavelength
500 nm coming from a star.

1 1525 x 10~ Y radian

5 4575 %10~ ? radian

s 610x 109 radian

4 305x10 9 radian

Wﬂﬁﬁﬂ@m{]nmﬁf‘ﬁ%ﬁ%mﬁ
HYr=a (detect) FH F &9 200 cm =H &
AT @i 911 a9 F faHed J9m I
Filfad

: 1525 x 10~ ? radian

% 4575 %10~ ? radian

5 610x 109 radian

4 305%10 9 radian

www.FirstRanker.com
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sd diRMiEl 2uddl sl dgaEend 500 nm
€1 oAl 200 cm Al S SEAL S5l Ao
2ellrsiudAl [Qoied 2l 20U ¢

. 1525%10-2 H O

5 4575x10° 934

5 610%10~2 3[suA

. 305 x 10 ~ 234

A nucleus A, with a finite de-broglie
wavelength A A undergoes spontaneous
fission into two nuclei B and C of equal
mass. B flies in the same direction as that
of A, while C flies in the opposite direction
with a velocilty equal to half of that of B.
The de-Broglie wavelengths Ay and A of B
and C are respectively :

www.FirstRanker.com
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Cﬂ%ﬁﬁr%lef‘WaaﬁﬁwwwcqﬁW
ToF A e B F A A T 21 Al
B & C &l I-AIell qOTa, Ay TH A T
2

i 2}“;3&"' h.."h

A ovedl sy d-ubdl diadend aredl wis
Y[sam A degilSls [Buisd 2uqeel o ~yfsapdl
B oA C Wi ket . B = A Al [l 62
(3514) © sz C L B AL 931 s3cll 24581 <41
A2 [F3g Bumi 68 6. B A C Al -zl
ARGl 2ugsi A i A 6L

] 2N p, Ag

The ratio of mass densities of nuclei of **Ca
and Q0 is close to : www.FirstRanker.com
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3

WOCa Ta 100 F AT9FH F 599F T F
ST F1 AfAHE WA B0

;. 0.1

40Ca 24 100 -l g0 rActiAl 2J0lx2
Al A5l ©.

;. 0.1
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9aEd 250 € A9 3WH R.=1 kQ a4
Vee=10V gl Veg =T Hfd (saturation) E
a3 YR 91 1 =gAa" 5H 26

Ry f,.fJ <Re
Ny N
\\ y\

100 pA

npn g2zl Guapl sdld »is siuq 2piler
wyelserl Beorlua 2uslmisalda . ol
de ueteaedl 250, R =1kQ 3 V(. =10V
8. Vg dovel 222l Yl d wedl agy
oo Mellg S2dl 87
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A common emitter amplifier circuit, built
using an npn transistor, is shown in the
figure. Its dc current gain is 250, R(_ =1k}
and V-~=10V. What is the minimum base
current for V¢ to reach saturation ?

SR

. >k
S,
_\.]\

Rg
_'u".'l-""‘.'

In a line of sight radio communication, a
distance of about 50 km is kept between the
transmitting and receiving antennas. If the
heightof the receiving antenna is 70 m, then
the minimum height of the transmitting
antenna should be :

(Radius of the Earth = 6.4 x 10° m).

40 m _
L www.FirstRanker.com



:l », FirstRanker.com

Firstranker's choice i
www.FirstRanker.com

1m

4.2{]111

T gferdr e b= § us aqr Afand
U= % |9 50 km F g E)| At st
U= 1 54T 70 m € 11 T T 1 gAaH
TS BT =1ed

(fez % : geit =1 o= 6.4 %105 m)

40 m
1.

32 m
51 m

20m

215 £B-3ul (line of sight) Ha2EL (UuzeL)

Hi2 gl=llean (uarel) il 2w R

(A1) A2l 922 50 km o724 ic 33l ©.

od R 22l Glud 70 mo€ld dl

2B o wilzau-l 2o 2l Glud
gl

(yeell-l Bisdl = 6.4x10° m)

40 m
1.

32m

51m
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In the circuit shown, a four-wire
potentiometer is made of a 400 cm long
wire, which extends between A and B. The
resistance per unit length of the
potentiometer wire is r=0.01 {}/cm. If an
ideal voltmeter is connected as shown with
jockey | at 50 cm fromend A, the expected
reading of the voltmeter will be :

15V, 15V, o
050 0510 M
!

H

A em

A,
=
(L1111

»,f
|

B®Me—100 cm——
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o & (For= S | 5 fasemndt an o uE

ST GfeR1d r=0.01 Q/cm ¥ | 972 T 3729

AeeHTe ] FaTER Sl | F 9@ A °

._':rl]cm@q{ﬂ*ﬂ?l%, dl dieeHiet % Sdiw

=1 AT A/ 20

15V, 15V,

(V)
050 0510 A A ;

FHI ==

<10

«—100 cn——

B

025V
0.20V
0.50V

T
i 0.75 'V

A 2t B 922l 400 em L 4 dond el 2wz
Al el Wef2sler suylal sldd o,
W2z dirdAl uld #1530 dengsl 2R
r=0010Q/cm&. sz 2u53l diczHles 4 [6g
A @l 50 cm g2 sl ] HIBL sASSL 20 4R

dlezHlzad 2oilea R 23
15V, 15V, =
050 050 A,
H | .-“hlf' ] _
| - 50 cm -
210 3 o
B™«——100 con——
025V
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o 0.50V

i 0.75V

In a simple pendulum experiment for
determination of acceleration due to gravity
(g)., time taken for 20 oscillations is
measured by using a watch of 1 second least
count. The mean value of time taken comes
out to be 30 s. The length of pendulum is
measured by using a meter scale of least
count 1 mm and the value obtained is
55.0 cm. The percentage error in the
determination of g is close to :

0.2 %

-
5 0.7 %

3.5%
o

6.8 %

UF WA Ba® & §Ar, faad e =
(g) AT €, F 20 Sl #1 HHY UF 1 sec
FeqaHIF aicl U faug 921 § 519d g1 59
T99 1 W1 B30 s A | Slefsh i o=
F1 1 mm FeUqH® F 9HE H = W
55.0 cm # &1 g F HA | wfaw 3Pz
qfaFz 9 &
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i 6.8 %

NI (g) AWHAAL HIEL ALSAL WAL
1 #5-5 asri W 26 azedl alba <4 20
Elertrtl 13 ML 20 8, Y- UR1EL Y
30 s HOL B, 1 mm ayr™ Wil dadl
vzl 4 dlasHl dend wvsE il 8 e
dd 4e4 55.0 cm HA B, g« Yo WAL
Uldaid ¢l Al A5 gl 7

Chermistry

The structure of Nylon-6 is : )
www.FirstRanker.com
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g X

. I
, Tem-c-~i,

AEA-6 - SRS 2WEL -
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0 H

. {[CHZ);L—-:'}—TIJ}n

s
, Tem-c-~i,

The major product obtained in the
following reaction is :

AN 4 cper,/xoH

L (ii) Pd/C/H,

‘EN jﬂ[/

www.FirstRanker.com
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g
[
s CN  OH
T wxfaferan § wra 219 =16 9 SR ©
B S P (i) CHCl;/KOH
A (i) Pd/C/H,

www.FirstRanker.com

www.FirstRanker.com



- | RAIHERS i)

www.FirstRanker.com www.FirstRanker.com

rf“‘“[’[\;H?- (i CHCl,/KOH
P - (i) Pd/C/H,
T

CN ¢

= e
., CN OH
HCIT
e
L &
5 CN
H

The major productin the following reaction
1S :

NH,

.
|\
{qﬂ jl + CHgl -Dase

H"N'
H

Note: For this question, discrepancy isfound in question/answer. Full Marksis being awarded to all

candidates.
Options: www.FirstRanker.com
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)
N_,-F ‘x_\_\_\_\- -\.H"-f
H N

e srfufsran & g 3e= ©

Py

/ N
{ ﬂ |+ CHgl base,
N—NZ
H

Note: For this question, discrepancy is found in question/answer. Full Marksis being awarded to all
candidates.

Options:
NHCH4
b i it ¥
1. H =

www.FirstRanker.com



:l » FirstRanker.com

rstrzanker s choice _ .
- SN www.FirstRanker.com www.FirstRanker.com

\P\"' ~NF J

|

3 H
IH,
o i T
{/ [ ITJCH:;
N N
4 H

Note: For this question, discrepancy is found,in question/answer. Full Marksis being awarded to all
candidates.

Options:

NHCH,
g
™ ‘“HN,.-'-"’:’.

1. H
[
-'N-. "a T
¢ j]
\"N"’ ~NZ
)
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N ’ \P
N
5 CH;
'H,
{/;’Nﬁ-u.h[af =8 :";QCH3
SN L“'“N':"{-
4 H

Polysubstitution is a major drawback in :
;. Friedel Craft's alkylation

. Friedel Craft's acylation
4 Acetylation of aniline

i Reimer Tiemann reaction

=1 H 3 ford agafaerm vs 7= w4 87
| Wz w tfene

, e T T (v

, e 1 e

T 2 aAfatE

4.
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] flod-si2y 2uesiddal

5 gled-slsz, Hiasda

5 rdldld 2rldden

J AHHR 210U Al

Fructose and glucose can be distinguished
by:

1 Fehling’s test

5 Benedict's test

4 Barfoed’'s test

i Seliwanoff's test

RIS a1 T 79 R 5 TeEn o
T & ?

| el it
o dfFfes g
o ATRIE THem

TG T

4,
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§5212 2 g5l Al 5 WERwel W2 Al il
CEERIEEEY,

| heldeL sl
o cifrltse 511
4 oqisls 542l

4 Alals suidl (Seliwanoff's test)

The major product obtained in the

following reaction is :

T2 N o
OHE>” S NEEH
CH;
A
&y
- e 8
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T arfuferan & 9ra &9 A g SR ©

T
OHC— . NaEH

CH,

5 CH,
CHB SRR |
\
H / {
S /
4. H
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CH

3
.--'L T
OHC u-f““m,xj Lﬁ NeOH

CH,

CH,

CHB —
\

-Hj .
H;

The major product of the following reaction
is :

CHy

= j (1) Cly/hw

2 H,0,A

|
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%_,«“

Cl

CHO

PN
g
2 U

CHC

-
B
= .

Z >~ (1) Cly/hv
S | (2) ”29’ A

CH,OH

o

9

Cl
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CO,H

=

el ulsiedl Yoo Aluse 2liel

f

A (1) Cly/hv
%J (2) Hy0, A

Cl

CH,OH
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The major product of the following reaction
is:

tBu OK

e m]/ .
2) Conc. H,50,/ A
i ]\/m 2904/
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| S~ ,:ﬁD (1) tpuOK ..
W W \( (2) Conc. H;50,4/A
S ‘Mw,ﬁ"CI
e W )

el WL Yo Aluse 2l

ol e 20 (1) 'BuOK
]/ (2) "ig H,S0,/A
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S \
ﬁ»Ta; H| ,fmfg
g NN

Which of the following compounds will
show the maximum ‘enol’ content ?

, CH,COCH,COCH,

, CH3;COCH,COOC,H;

. CH,COCH,

CH,COCH,CONH,
g e 2

T #ifeni § | F9-11 ‘S’ = SAfasan
HIEAT HEi9Iq e ?

, CH,COCH,COCH;

. CH3COCH,COOC,H;

. CH,COCH,

CH,COCH,CONH,
4 2

ALk 200 HlerA U5l 54 245 Mot SA1d

www.FirstRanker.com
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5 CH,COCH,COOC,Hx

. CH,COCH,

CH,COCH,CONH,
4. 3 : 2

Which one of the following alkenes when
treated with HCI yields majorly an anti
Markovnikov product ?

CH,O-CH=CH,
1. . .

, FC-CH=CH,

., Cl-CH=CH,

, H,N-CH=CH,

frefafad TesHl 8 ¥ FH-91 T HCL &
19 ATARA Fieh HEAT: UF qid "6
I S & ?

CH,0-CH=CH,
1. . “

, F:C—CH=CH,

, Cl-CH=CH,

, H,N-CH=CH,

www.FirstRanker.com
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SRy,

CH,0-CH=CH,
1. . A
, FC-CH=CH,

. Cl-CH=CH,

, H,N-CH=CH,

The IUPAC symbol for the element with
atomic number 119 would be :

uun

119 TTHTY] FHHIS ATl T0d o feT, 278, 7, 91,5,
e &

uun

www.FirstRanker.com
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yruLeg 405 119 YR1eldl Aol TUPAC s
ILLELL

une

uun

The Mond process is used for the :
extraction of Zn
extraction of Mo

n purification of Ni

i purification of Zr and Ti

Hi-= WhY 94 21§

Zn & TRam _Eh"f?lﬁ

1

Mo ¥ frwmdm ¥ fer

2

Ni & o[ & fom

3.

i Zr 991 Ti & 94A & oo
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| ZIn (sl w2

, Mol [Hrsel e

o Ni - yglsorwe

4 Zr 2 Ti Yglszal e

The strength of 11.2 volume solution of
H,0, is : [Given that molar mass of

H=1gmol 'and O=16 g mol ]

S
;. 13.6%

5 3.4%

1.7%
it

a
i 3%

H,0, % 11.2 S faeed #1 9m g,
(e & : AeR Z= M H=1g mol ! a1
O=16 gmol” 1

—
;. 13.6%

o,
5 3.4%

1.7%
3

www.FirstRanker.com
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11.2 AL 58 glH8L 4R1sel HLO, -l Mot 2l
(wiez g H=1g mol ! 214
O=16gmol 1)

—
;. 13.6%

o
5 3.4%

1.7%
it

]
i 3%

The covalent alkaline earth metal halide
(X=CL Br,1)is :

i BeX,

5 MgX,

n CaX,

n 51'.'39(:1

TEEATS A §aE |y eenss (X=CL, Br, 1)
¥

i BeX,

, MgXy

CaX,
= =
www.FirstRanker.com
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Herdlors wlesaldd w2 diq dddsl
(X=C1, Br, T) 541

. BeX,

> MgX,

n CaX,

Srx

The correct statement about ICl; and ICI}

15 :

: both are isostructural.

IC1. is trigonal bipyramidal and ICI;

5 18 tetrahedral.

ICl. is square pyramidal and ICl; is

5 Square planar.

I is square pyramidal and ICI; s

4 tetrahedral.

ICl, @ [C1; o fom o waa & .

| CF E HHETEAE € |
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ICl, =i foifaet aen 1C1, = wHae
5 ®

ICl, =1 fouf=ei aen 1C1, Fqerersid
i

4

ICL; 2 IC1, e w (et ) 67
e, ORI S,

ICL, (sl GRabe 5 = '1.::1_;
Aqrsasly .

ICL; #wellad Mlfse & =4 1,
Al HHRR .

ICL #ualzy fRAsd © =1 sdlR
, 10 ugsasl 5.

The ion that has 5p3d2 hybridization for the
central atom, is :

, [BrF)

5 [Fel

www.FirstRanker.com
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=1 5 | T 31EA | Fes g WE] 6 S
5p3d3%?

. [BrF,)

5, Pl

, e

Al2l s 2uANs] saul wedd yaHld
HseL spid? © d 2l ?

. [BrF}]

5 el

, el

The statement that is INCORRECT about
the interstitial compounds is :

: they have high melting points.

5 they are very hard.

- they have metallic conductivity.

www.FirstRanker.com
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FHaue! 9T F =9 H W FY9 FA9F 2,
EF@'%:

| o I 2§
, 9% FER A &

o ST Hifcae A e ¢

, A TP w5 A st 3

itz Hilorel 12 Al izl 5 (Gen e
<217

il 21t [ otg Gla €l 5.
il ol 5501 €l .
el Aleelly dussdl G .

il 2By d Ml S 9.

The compound that inhibits the growth of

lumors is :

. cis-[PYC),(NH,),]

trans-| Pt{C1),(NH-),]

www.FirstRanker.com
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j trans-[Pd(Cl)5(NH;)5]

=2 T St 29 H1 9fG F1 THA &, ©
| FE-{PYCI), (NH,),]
> ETA-[PYCl), (NHy),]
o TF-[PA(CD), (NH,),]

2Z7g-[Pd(Cl), (NH,),]

Haler o/ 2lis (tumors) -l 4EH 22519 & dl
NC,

1 (4% —[PYCl), (NH;),]
5 Zi#-[PYCI), (NH;),]
. l4#-[Pd(Cl), (NHy),]

4 2l##-[Pd(C1), (NHy),]

The calculated spin-only magnetic
moments (BM) of the anionic and cationic
species of [Fe(H,O).], and [Fe(CN),],
respectively, are :

Note: For this question, discrepancy is found in question/answer. Full Marksis being awarded to all
candidates.

Options: www.FirstRanker.com
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; 2
5 0 and 5.92

5 0and 4.9

i 284 and 5.92

[Fe(H,0),], 74T [Fe(CN),] % FomafTs a1

YAE TS F IR ad A= - HH

TEHT A0 (BM. H) FH: T
Note: For this question, discrepancy isfound in question/answer. Full Marksis being awarded to all

candidates.
Options:
i 49947 0

5 091 5.92

= 0d9r4.9

4 284791592

Question Number : 49 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 Wrong Marks: 1

[Fe(H,0),], 24 [Fe(CN),] Herll drt 2ulAs

(521 2uls) = el 2udHs (2iHs)

wlalliieAl 2l ssd 2l Heisld asnen

(B.M.) 2454 & ¢

Note: For this question, discrepancy isfound in question/answer. Full Marksis being awarded to all

candidates.
Options:

| 49 RN
5 0% 5,92

= 024149

www.FirstRanker.com
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The maximum prescribed concentration of
copper in drinking water is :

. 0.5 ppm

5 0.05 ppm

n 3 ppm

4. 2 P

T & 9 § I (T9 ) Fit FuifE SAfawas
m%:

. 0.5 ppm

5 0.05 ppm

n 3 ppm

i 5 ppm

sl dlet- welxi Halld wedy digdl sedl?

. 0.5 ppm

5 0.05 ppm

www.FirstRanker.com

n 3 ppm
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The percentage composition of carbon by
mole in methane is:

e & YR W eF 8§ FEE &0 gfavmaa
H‘ETIE?T%

www.FirstRanker.com
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Consider the beoe unit cells of the solids 1

and 2 with the position of atoms as shown

below. The radius of atom B is twice that
of atom A. The unit cell edge length is 50%
more in solid 2 than in 1. What is the

approximate packing efficiency in solid 27

A

www.FirstRanker.com
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GHFEA T 7

Al gal=l Yored el ssaell Wl g 1
i 2 L b @isH S 2L AL uzMe) B -l
Bleett ey A et ool 8. a2 Al 215y
sl2L 4R detd 441 53l 50% 94 5. dl b
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If p is the momentum of the fastest electron
ejected from a metal surface after the
irradiation of light having wavelength A,
then for 1.5 p momentum of the
photoelectron, the wavelength of the light
should be :

(Assume Kkinetic energy of ejected
photoelectron to be wvery high in

comparison to work function) :

www.FirstRanker.com
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T p ¥ 1 W SO F 1.5 p T %

feT wehmer =1 T B

(v i T Fremifae waio soei #

KE. (1fas 35s1l) 39 e ®i e |

9gd I ¥)

o A dRotdend dusal ds1i ddHl 2l Glur
(5201 s3etl izl szl Geulsia acl dasiqq
Bl p €l dl 1.5 p PRI dUdd sizidasgi-l
dzaEes 2LEL

(514 [QduAl wrvimeldl Geuls'a uqal
siBasgll aldsl Glod melly qair ©.- #iq
ezl)
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Among the following molecules/ions,
B, S, R,
G N5 LO5 L0,

which one is diamagnetic and has the
shortest bond length ?

= ol |
Py,
C  Ns 05 O

FHE?

www.FirstRanker.com
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Usl gl 215 ulaesly 97 214 d-dl ofg dond
254l gsl eal?

Smoles of anideal gas at 100 K are allowed
to undergo reversible compression tll its
temperature becomes 200 K. If
Cy=28] K !'mol ! calculate AU and ApV
for this process. (R=8.0] K !mol 1)

, AU=UIA(pY)=18 1]
, AU=14J;A(pV)=08]
. AU=HK;ApV)=4K

i AU=28KJ; A(pV)=0.8 k]

100 K W, U SS9 119 % 5 Hiel & Sohavid
Ti=A a9 7 fF S € 59 9% #1555
@ 200 K @i arsian | afe C,, =28 K~ 'mol ~ 1,
dl T8 WA U AU a91 ApV =i 70
Fiferz (R=8.0J K~ mol 1)

www.FirstRanker.com
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, AU=14J;A(pV)=08]
. AU=LK;ApV)=4K

i AU=28kJ; A(pV)=0.8 K]

100 K A 215 202l cigAl 5 4l 200 K diisi-
2 ool el uldadl st s el 20
o Cy, =28 JK~ 'mol ! &, cll 24 ulsaL 3
AU 2 ApV 2l (R=8.0JK 'mol ™1

, AU=U K A(pV)=18 1
, AU=14];A(pV)=08]
. AU=K;ApV)=4K

i AU=28KJ; A(pV) =08 k]

For the solution of the gases w, x, v and z
in water at 298 K, the Henrys law constants
(KH} are (1.5, 2, 35 and 40 kbar, respectively.

The correct plot for the given data is :

(0,0) mole fraction
of water

www.FirstRanker.com
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partial
pressure

(0,0) mole fraction

5 of water
partial
pressure
- w .
(0, 0)  mole fraction
3 of water
——z
partial t—__
pressure ’
X
W *
(0,0) mole fraction
i of water

298 K T 5 § 9 w, x, y 991 z % foe= &%
fere & fem feemis (Ky,) F99% 05,2, 35
4T 40 kbar &1 T3 a2 & fod ot =i

L Z
partial Y
ressuret
P E——
__—W
(0,0) mole fraction
of water

www.FirstRanker.com
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partial
pressure

(0,0) mole fraction

5 of water
partial
pressure 3
v
H‘-\"‘-u\_\_f
(0,0) mole fraction
3 of water
—i
partial t—__
pressure >
X
W *
(0,0) mole fraction
i of water

298 K A 2AMNAl 4 w, x, v 2 z «f wella
LSl vetidtell dAldl ol [ 2ais (Ky)
“U45H 0.5, 2, 35 21l 40 kbar 8. 24l 258
(ulel) mieAl w2 4l 7

iRy .
I i
e W

(0,0) well-u
Hld, 221

www.FirstRanker.com
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315
A

L 4

(0,0) el

5 Hle, i3l
w4[515
el z
v
T :
000 el
G Wl 248l
iRs ::_:
EHIGL g
>
e .
(0,0)  well-
i e 23l

For the following reactions, equilibrium
constants are given :

S(s) + O,(g) = SO,(g); K, =102

25(s) +30,(g) = 250,(g); K, =10

The equilibrium constant for the reaction,
250,(g) + O,(8) = 250,(g) is :

1077
i 10

181
5 10

www.FirstRanker.com

154
5 10

www.FirstRanker.com



:I » FirstRanker.com

Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

=g 91 e wfatEEs % fora ar fem ey
™ E

S(s) +0,(g) — SO,(g); K, =102

25(s) +30,(g) = 250,4(g);K,=10129
ATHTF

250,(g) +O,(g) = 2504(g) F1 | o=
G

1077
. 10

181
> 10

154
5 10

1D25

el WEMEe Udan 2l 2004l §
S(s) +O,(g) =—S04(g); K, =10

25(s) + 30,(g) = 250,(g); K, =10127 dl »1ua
UlsaL el ddqan 2als el

250,(g) +O,(g) — 250,(g)

1077
i 10

181
5 10

154
5 10

1@25
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of the cell in which following reaction takes
place :

Fe? *(aq) + Ag " (aq)—Fe ' (ag) + Ag(s)
Given that

www.FirstRanker.com

B o =W
Ag /Ag

» _

LP'E2+,."FE ¥y

-0

R 2

TH U F HES G fava (V °) F T
=ifore forgd fe safferan 2t &

Fe’ " (aq)+ Ag " (agq)—Fe’ " (aq) + Ag(s)
femm %

Lo s |
Ag™/Ag
ES =yV
Fe' /Fe Y

E'{;E.'H ,l'rFE =12 ‘I'lll

www.FirstRanker.com
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191 seul Al 2uvdl w2 &
Fe?*(ag) + Ag " (aq)—Fe’ " (ag) + Ag(s)
dl slail el sigt wieFma (v 1) 2usl

EC . =xV
Ag [Ag

% .
Fe’t /Fe ¥

E? =zV
Fe’' [Fe

=N

_’.t"‘|"y'—2

4 x+2y—3z

ks

For a reaction scheme A kg =B > C,
if the rate of formation of B is sel to be zero
then the concentration of B is given by :

| )
1.[k2J[J

_ (k) [A]
_ (k) [A]

k,k, [A]

www.FirstRanker.com
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?#EES%?Eﬂﬁiﬁtﬂf?fﬂ?ﬁ{éiEﬁqfh[;aﬁ
gzl f999 F g1 <1 S

( .
1_[sz[J
_ (k) [A]

(k;—ky) [A]

, Kk

ky ko

sl ulsa 2uon A B >C e
oA B ol 5% 2 52 €l ol B+l gl
2llell

'51 %
1.[k2JLJ

, (ki Tky) [A]
, (k) [A]

k,k, [A]

0.27 g of a long chain fatty acid was
dissolved in 100 cm? of hexane. 10 mL of
this solution was added dropwise to the
surface of water in a round watch glass.
Hexane evaporates and a monolayer is
formed. The distance from edge to centre
of the walch glass is 10 cm. What is the

heightoi-the-menolayer?

[Density of fatty acid=0.9 g em ~ % 7 swilw.FirstRanker.com
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" gmen aw FE ufgs F 027 g F
100 cm? 2FF H dren T W f9esH ¥
10 mL %1 U5 TEERR 919 76 | W 96 &6
e T =< =< e [T 741 | o i
BTG N UH Ushed 94 o9 TS| 9 TEE F
N | SUF F% 9% F1 50 10 cm &1 39
TFA IIE H] SIS 5491 201 2
{ﬁmﬂm =09 gcm '3r-:r=3)

104 m
1.

0.27 g dlefl el auadl 521 «ilus-d
100 em? é5aiul 2PUAsHD 20l AL
10 mL geel 4 2 200 sllvusik 2 sdimi
weldl qwdl Gz Al 2usy,  dsoiq
ol 2 2 2 R (UlAleR) o st
eflell clla 213 AL g 2idR 10 em €l Al 2is
2ty (HiAldMz) Al Glugd sal 7

(st =09gem ~ 7=3)
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Mathermatics

Let f(x)=a* (a>0) be written as

fix) =f,(x) + f5 (x), where f;(x) is an even
function and f,(x) is an odd function. Then

hx+y) +f(x—y) equals :
. 2hAM)

o 2hixtyfix-y)
2f,(0f)

i 2f(x +y)flx—y)

www.FirstRanker.com
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folx) O T wem € 1 fy(x+y) +fe—y)
T

1 zf!(l}-ﬁ(y}
o 2hixtyhx—y)
. 2%@h)

4 2hlxtyhlx—y)

WS fix) =a* (@>0) A f(x) =f, (x) + o) tds
el 2 © sl f(x) 2 Yo (B8 © 2
flx) » ayon (@da 5. dl ("4
[kt Hhx—youer 8.

1 zf!(l}ﬁ(y}
5 2hixtyhlx—y)
2f(x)f(y)

4 2f(x +y)Hlx—y)

Hz=g+%(f='ﬁ}, then

(1+iz+2°+iz8)? is equal to:

www.FirstRanker.com
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0
4.
af%:z=§ +é (i=1),
(1+iz+25+iz5)? T & :
1
1.
-1
z2.
5 = +2i)?
0
4.
. . y |
ﬁ?tz=§ + 3 (1= ﬁ}rﬁ{l+fz +2°+iz8)°
SEIEES 8.
1

1.
-1

2.

o (—I+2;’}9
0

4.

The number of integral values of m for
which the equation
(1+m2)x2—2(1+3m)x +(1+8m)=0 has

no real root is :
www.FirstRanker.com



: » FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

3
2.

5 infinitely many

m o 3 Utk HIAT okt e, Toren for asiem,
(1+ m?)x2—2(1 +3m)x + (1+8m) =0 F F1E
+ft Arfa® g Te &, © -

w5201

(1+m3)x2—2(1 +3m)x +(1+8m)=0 - 2i5
ueL didlds ol A @ d wedl mo -l yels
(Bl 2ivy 8.

L2

U
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A 1

1 1
2 b c

A= . . Ifdet(A) € [2, 16], thenc
4 b” at:2

lies in the interval :

, [, 2+2%/4]

, 146

, 29

, @+23/4,4)

HHEl @AW 2, b, ¢ TF THRE Fe § & a9

11 1

A=|% B | amgaayelz 16] e
4 b2 2

T 8 4 g s 5 2

, [32+2%/4

, 46

g 1%3)

, @+23/4,4)

www.FirstRanker.com
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1 1 1
N 2 b N .
8, HAA= - sddet(A) €[2, 16],
1 b ¢
dle « Al 2Ed 8.

[f the system of linear equations
x—2yt+hkz=1

x+y+z=2

Ix—y—kz=3

has a solution (x, y, z), =0, then (x, y) lies
on the straight line whose equation is :

| d-3y-1=0

5 3x—4y—1=0

3x— 4y —4=0
= * J

, Ax=3y—4=0

www.FirstRanker.com
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x—2y+kz=

x+y+z —2

Sx—y —kz=23

HUF T (x,,2), 720, 0 (x,y) TRTE T
frerd %, 39 OHE0 B

| d-3y-1=0

5 3x—4y—1=0

3x — 4y —4=0
= =

, dx—3y—4=0

o 32t szl el

x—2y+kz=1

2x+y+z=2

3x—y—kz=3

A »ls G (x, Y, 2), 220, 1, dl (x, y}ﬁf%'u{l.
Yz 2 dd wHlszel 8.

| d-3y-1=0

5 3x—4y—1=0

3x — 4y —4=0
= =

, Ax=3y—4=0

The number of four-digit numbers strictly
greater than 4321 that can be formed using,
the digits 0, 1, 2, 3, 4, 5 (repetition of digits
is allowed) is:

www.FirstRanker.com
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HFI 0, 1,2, 3,4, 5 FAT FLF (T 3301
T T HFA ) S S TFA el 96
el i HEsl, S 4321 ¥ AYF (strictly
greater) 1, &1 "JEm e

21510, 1, 2,3, 4,5l Gyl 5714321 =il wél
2R 2isil szl dvail ol 2s?  (@isle
YeiistdA s2eiel 92 8).

www.FirstRanker.com
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/ 1 A6

1 2
_'4.‘1 +log,,x

\ J

of

is equal to 200, and

x > 1, then the value of x is :

Note: For this question, discrepancy isfound in question/answer. Full Marksis being awarded to all
candidates.
Options:

i 100

5 10

104

3
4 10

Question Number : 67 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1
140

|1 S TE
T{ﬁi[ T+log e J & fgug 9ER” =

h

M IZ200 E dMa> 18 T FAA S ;

Note: For this question, discrepancy is found in guestion/answer. Full Marksis being awarded to all
candidates.
Options:

;. 100

5 10

104

3
4 10

Question Number : 67 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 Wrong Marks: 1

www.FirstRanker.com
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ALY UE 200 €14 @A x > 1, dl x Al Bud

o 6.
Note: For this question, discrepancy isfound in question/answer. Full Marksis being awarded to all
candidates.
Options:

i 100

5 10

104

3
4 19

Question Number : 68 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1

If three distinct numbers a, b, c are in G.I°.
and the equations ax?+ 2bx+c=0 and
dx?+ 2ex + =0 have a common root, then
which one of the following statements is
correct 7

Options:

] d, e, f are in G.P.

5 d, e farein A.P.

are in G.P.

r

HE-"
= m
r‘nI'-'-u'

are in A.P.

r

| Al
M| =

o |

Question Number : 68 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1

g dF 199 T a, b, ¢ T get § F a9
THiFMax? + 2bx +c=0 R da® + 2ex + f=0
FUF TS gE e, i A wE- T
FU T

Options:

www.FirstRanker.com
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d, e, f @i 4 H F

2.

TR S H E

fu ||::|..'
(5] |--.'

=
l'-hi

T G H T

SRR
":r'|rn'
r":.|l--.'

o A2 [ ol a, b, c 1l 26l (G.P)
i€l @A wllsaell ax? +2bx+c=0 24
da2 4+ 2ex+ =0+ 515 215 A ollor i,
cll A2l U4l 54 [Eeu we 97

, de f el Sell (G.P) 4 8

d, e, { w@idz gell (AP) |l ©.

2.

d e f

<, <, — wepela del (GP) 4 8.
- a b’ ¢

d e f ;

£, 2 Zaior Sl (AP) i B.
4 @ b’ ¢

The sum Lk - is equal to :

, 1

L 279D
21
2—@

www.FirstRanker.com
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4 Z‘kz_ff T
1
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k=
3 11
. A19
5 21
]
o 2
11
~20
2 2
2 B
o
4. 2
20
Al 2. I el
k=t 2
. 11
L 2o
; 21
— L0
o 2
. 11
~20
= 2
2= rz
4. 2
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Let f: R — R be a differentiable function
satisfying f'(3) + f'(2) = 0. Then

1

lim[ : +H1+1]_H1’]JI is equal to :
0l 1+ f(2—-x)— f(2)

OF f: R— R TF AaFerd Fed © o1 fF
f3)+f2) = 0F Fg= FA €, T

1

le[ 1+ f(3+x)~ f(3) J
x—0\ 1+ f(2-x) - f(2)

www.FirstRanker.com
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If f(1)=1, f(1)=3, then the derivative of
SN+ (f(x)* atx=11is:

AGf(1)=1,f (1)=3% T
SO+ (f(x)2 Fx=1"R AT @ :

www.FirstRanker.com
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od f(1)=1,f(1)=3,
FOACFEN +(f ()2 4 x=1 =@ [Eslad
8.

15

33

Let f:[—1,3] — R be defined as

|x{+[x] —-1=x <1
flx)=41 x+|x|, 1=x<2
x+{x], 2=x=3,

where [t] denotes the greatest integer less
than or equal to t. Then, fis discontinuous

at :
i only one point
5 only two points

5 only three points

four or more points

www.FirstRanker.com
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|x|+[x], —-1=x <1

f(x)=4 x+|x, I=x<2
| x+lz], 2=x=3,

TR [t], t I S FH AR qUiish T g9
%I ?'ﬁ,fﬂﬂﬁﬁ%
| e feag W
o a9 fegeti W

- d fegai ™

, TR e 3 st fage W

QRL5f:[—1,3] = R

jx|+[x] —-1=x<1
f(x)=9 x+]|x| 1=ax<2
x+[x] 2=x=3,

2| vl 69, sl [t] =0t 2l AL 22t A
M A yelsidl Hell wWel yels suid .
dl f =i LI A D,

, 85 s (vig

o A gl
5 558 (G521l

, AR itz (G5l
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radius 3 is

;108
"
;B

T Tt forent 31 3 2, & otwaie =1 aAfeshas
AFT F ST JeH F S=E ¢ ;

> 23
5 V6
o B

3 Blsaticuon suasul »idold déd¥ a-snsiol
ol Avusiz-l Glud &.

+ I
1. 3

> 23
5 V6
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If

1

jd—xﬂ,_:xf(x}(uxﬁﬂ +C
x3 (1 +xﬁ}" 3

where C is a constant of integration, then

the function f(x) is equal to :

1

1. E-x3

afg

1
J‘sz":xf(x}ﬂﬂﬁ ) +C
13{1 +xP }"23

el C U HATHe 9 8, 91 e f(x) FeE

T
1
1 IEIIX3
1
o 2.1’2
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o

1
r dx —=xf(x)(1+x%)3 +C
x3(1 +xf’}'z3

srdl C 4 disantl wRnis 8, dl [ax fx) v

8.

1. E-x3

Let f(x)= -Ig(t}dt, where g is a non-zero
0

even function. If f(x +5)=g(x), then

[F(9dt equals -

0

5
[ e(pdt

i, X+D .
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5 9

x+5
2 [ g(vat
2 5

5

5 [ g(®dt
4 x+h

TAf(x) = [(t)dt ¥, el g T I T e
0

Bl ARAx+5)=¢g(x) T, @ ]f(t}dt TR T
0

il
[ g(vat
1 1+5
.x+5
[ g(t)dt
g
x+5
2 [ g(tydt
3 2
5
5 [ g(oat
4 x+5
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5. sd flx+5)=g(x), dl If(t}dt eI
]

5.
5]
[ s(vat
1 x+bh
.x+5
[ g(tdt
g
x+5
2 [ g(tydt
3 2
5
5 [ g(®dt
4 x+h

Let S(a) = {(x.y) : y‘j-ﬁx, 0 =x =a}and A(x)
isarea of the region S(w). If forai, 0 <A <4,
A(A): A(4)= 2: 5, then A equals :
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AT S(e) = {(x,y) 1 y?=x, 0 =x =) T A(a),
FAS (o) FT SAFA | ARG TFA N, 0<A<47F
fom A(N): Ad)= 2:5% TTA =R 2 :

&L % S(e) = {(x,y) : 2<%, 0 =x <o} 2L A(a)
ol U S(a) | HASN B, od 0<h<d W2,
A(N): A(4)= 2:5, cdl A “aeR 8.
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Given that the slope of the tangent to a

2
curve y=y(x) at any point (x,y) is x_g If

the curve passes through the centre of the
circle x2 + 1,:2 — 2x — 2y =1, then its equation
is:

| xlogly|=2(—1)
5 xlog, |y|=x-1
_ xlog,ly| =—2(-1)

4 2 log, |y =—2(x—1)

fean & foF a% y=y(x) F &t fbig (o) W
i o e 2 (lope) - #1 %

H’%Hﬁ,@ﬂz‘ziryz—zx—zy =() % &g 9 BT
ST 2, A1 SHEH HE E

| xlogly|=2(—1)
5 xlog, |y|=x-1

, vlogely|=—20-1)

i 2 log, |y =—2(x—1)
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a3 y AN 8. sd 2L 45 94da

224 y2 =20 — 2 =0 AL kg izl wmiz Al €,

Al def #43{lsze 8.

| xlog,|y|=2a—1)

5 xlog, |y|=x-1
xlog.|y| =—2(x-1)

i x?log, |y =—2(x—1)

The tangent and the normal lines al the
point (/3 , 1) to the circle x?+y>=4 and

the x-axis form a triangle. The area of this
triangle (in square units) is

Sl

Lu
&=

o
S

A 22+ 2 =4 F fag (3, 1) W @i T
g iy # (ol s H) SEwA P
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adu 2+ 12 =4 - Big (3, 1) 2wl 2wl
e, A(Beof TulRAL L -2 s [Fsie A 8,
dl 24 Fister gegn (Al 2iswu)

8.

W A
= L)

e
S

Suppose that the points (h, k), (1, 2) and
(—3,4) ieon the line L. Ifa line L, passing
through the points (h, k) and (4, 3) is

perpendicular to L.!r then % equals :

www.FirstRanker.com
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A 45 (h, k), (1, 2) 991 ( — 3,4) T @ L, ®
feomg 1 afg fagai (b, k) 9901 4, 3) T T

aﬁaﬁ%&%,‘rmmﬁwim%,ﬁl%w

£

B
43| =

iRl 3 [gall (h, k), (1,2) 2 (-3, 4) UL,
Y Al 5. sl il L, @ Bgll (h, k) 2
(4, 3) izl usr acl € 2 YL L A dot €,

dl K e £,
h

k=
| =
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The tangent to the parabola y?-:ilx at the
point where it intersects the circle x4+ _1;2 —%
in the first quadrant, passes through the
point :

e 2 =4x 39 foig, TR q@ gua+2=5
+1 99H Fq9i # F2a &, W @i=
79t g fo T A S o 8, SR
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.-r"__-_"\-\.
rl—ull—-*
W | L3
S

ol 22+ 2 =5« UAH UL URHY 2 =4x
sedl 08 d (G 2l 21wl 24els
(g izl R i o,

[n an ellipse, with centre at the origin, if
the difference of the lengths of major axis
and minor axis is 10 and one of the foci is

at (0, 5\5}, then the length of its latus
rectum is :

www.FirstRanker.com
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oz Uk <9 fage iz gafdag W g, F 9
8] AT T AL HT SA=15Al 1 HaT 10 € q9q

F TR (0, 53) T, 9 39F T F
A € ;

Gorulelg 210 g €l clol 518 Gusea-L M
i @i 9001 2l dond@ilAl dsied 10 €
2 ot dl 518 =15 AL (0, 543 ) 2 d,
el drl Altidel doud .

If the eccentricity of the standard hy perbola
passing through the point (4, 6) is 2, then

www.FirstRanker.com

the equationetthe tangentto-the hyperbela

at(4,6)is: www.FirstRanker.com
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, 2x-y-2=0

—3y+10=0

4 x—2y+8=0

fg 55 (4, 6) | 2 911 =161 A AfqRaed
=1 Sehwdl 2 8, (4, 6) T SAREe™ R dis=t
e Y91 T 1 HHIEA ¢

1 3x—2y=0

, 2x-y-2=0

—3y+10=0

i x—2y+8=0

o [Cig (4, 6) Hizll iz Al w1 @HlaeeeHl
Gebrgrll 2 €, dl 21l wildees-l [?15 4, 6)
2PLUAL 2u2ls dHlseL 8.

L 3x—2y=0

, 2x—y—-2=0

. 2x—3y+10=0

4 x—2y+8=0
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the line of intersection of the planes

x+y+z=1and 2x +3y+4z=5 which is
perpendicular to the plane x—y+z=01s:

— MM

rx(i+k)+2=0

A

. rx(i—k)+2=0

—_ A et

r(i-k)—2=0

—F A Fad

r(i—k)+2=0

qHAEl x+y+z=1 T v+ 3y+4z="5 I
gfdesed @ 9 B R 9 9 a9 9Had
x — y+ z="0 % F=Eq THaE F Tiaw THE
%

— e M
. rx(i+k)+2=0

. rx(i—k)+2=0

— A A

o r-(i—-k)—-2=0

—% A Fad

4 r-(i—k)+2=0

Huddl x +y+z=1 2 2x + 3y +4z=5 -l
SEvHEl v ad S v Mudd x -y +2=0

A doel €l del yHad- e wylsqel

.
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—5 A

rx(i—k)+2=0

— A et

o r-(i-k)—-2=0

— A Fad

4 r-(i—k)+2=0

If a point R4, y, z) lies on the line segment
joining the points P(2, —3, 4) and
(8, 0, 10), then the distance of R from the
origin is :

53

1.

, 2T

afe uF fig R4, y, 2), FgA P, -3, 4) 70
Q(8, 0, 10) 1 T 31¢1 Tarave W g
TR 1 gAfag H g :

J53

, 2T
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ol (615 R(4, y, 2) @l 5=l P2, —3, 4) =1
Q(8, 0, 10) A ssal Tuirvis yz wc{r;g, i, dlR
4 Goplogell wiaz 8.

53

s

, 2T

i, M g

Let a_’:'r:+2;+xk and b_r—;+k for

some real x. Then ‘ﬂxb =T is possible if :
ers
| Y

1. 2

\/LTE;SJE
5 V2 2

BT

3\[57-:1--::5\/%

3

www.FirstRanker.com

www.FirstRanker.com



ml%s%ﬁ%ggt oIc r'cg%

www.FirstRanker.com www.FirstRanker.com

iy

a=3i+2j+xk TN b=ijik 1 W@

= Y 4 A

5195 ardlas x He, 4Rl 5 a=3i+2j+xk

M, Pt

=-L-7l _:—;+k 6. dl ‘axh i
Sl B 3054 G

ers B
1 I =< 5
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La‘f &tﬁ?&ﬁﬂﬂ@ﬂi&ﬁbﬂigﬁmks n {{fw.FirstRanker.com
tests : 45, 54, 41, 57, 43. His score is not
known for the sixth test. If the mean score

is 48 in the six tests, then the standard
deviation of the marks in six tests is :

e Taenedt o= T # = o5 9
¥ 145,54, 41, 57, 43, 3 G DI Wi A
W 3iF T T €1 Afg B Tenst §
Sl =1 AT 48 B A T THENS H e AR
=1 JAF faged 2

100
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R 45, 54, 41, 57, 43. agl Yy Ey WYY - FirstRanker.com www.FirstRanker.com
el sl A2l sd B Wil ddl HEuEL
24048 ¢, ol & ElatloL 2pei] UG [Srian

8.

The minimum number of imes one has o
toss a fair coin so that the probability of

observing at least one head is at least 90%
is:

-

UF FAYAT fOFF F1 F9 4 w4 fFoA 9
I AW a1k FH9 9 FH UF 59 941 H
Wi, 9 H FH90% &7
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4

o

518 2ls wudld B 2l 2l sedl duiq
Geonsl v 5 vl 2l 2is| 2is B Hol
Al HeiisHL 2ol 2] 90% 2)?

(-]

If the lengths of the sides of a triangle are
in A.P. and the greatest angle is double the
smallest, then a ratio of lengths of the sides
of this triangle is :

5:6:7

5 5:9:13

4:5:6

o

G B
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W%.mﬁﬂaaﬁ gmﬁiaftaaﬁ?hﬁr{?ﬁ
FIE ¢ :

gl l irstra Et' m

5:6:7
1.

5 5:9:13
4:5:6

G i

s¢ 518 Bstorl ousgtidl dend=il wuiaz 4ell
(AP) Hl € 21 el el Hi2l Well -l
AL ALV R 52l Bl S, Al Bislel
olog Al detdil-Al 2jelinz &.

5 5:9:13
4:5:86

3:4:5

Two vertical poles of heights, 20 m and
80 m stand apart on a horizontal plane. The
height (in meters) of the point of
intersection of the lines joining the top of

each pole to the foot of the other, from this
horizontal plane is :

;. 12
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16
=

4, 18

20 Hi. TY180 H. ST T 21 |, UF AT
T W HY W2 ¥ yoE @Y F foar
T Y F R H e Sl wanE F gfaesed
faig =1 =0 Toad 9 3= (W H) ¥

]
;. 12

5 15

16
5

18

20 m 211 80 m Glau o Blride Aivail 215
el dlZll 201 Goul s, ucds Al 24
e AL AUl 2L sdscdl Bt seEgHl

-

Glaud (+lezad) 6.

]
;. 12

5 15

16
=

18
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 Erg—p
5 P=EvY
_ PV =Ev(9)

4 Prd—pive

= w941 § 9 FH-91 UF, TF e
(tautology) &l &7

, Prg—p
, P=Pva
., Pva—=(pv(-9)

, Pr-(pive

Al2eAL Usl 54 [Genr 2t ooy -4l
, Prg—p

., P=Pva

, Pva—=(pv(~q)

4 Pr9—=(Pivy
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