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Paper I

Physics

The density of a material in SI units is
128 kg m 3. In certain units in which the
unit of length is 25 cm and the unit of mass

is 50 g, the numerical value of density of
the material is :
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Two guns A and Bcan fire bullets at sppw.FirstRanker.com

1 km/s and 2 km/ s respectively. From a
point on a horizontal ground, they are fired
in all possible directions. The ratio of
maximum areas covered by the bullets
fired by the two guns, on the ground is :
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In the cube of side “a’ shown in the figure,
the vector from the central point of the face
ABOD to the central point of the face

BEFO will be :
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A piece of wood of mass 0.03 kg is dropped
from the top of a 100 m height building.
Al the same time, a bullet of mass
0.02 kg is fired vertically upward, with a
velocity 100 ms 1 from the ground. The
bullet gets embedded in the wood. Then
the maximum height to which the
combined system reaches above the top of
the building before falling below is :
(g =10ms’ 2
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acceleration g/2 upward, as shown in fig.
Work done by normal reaction on block in

time tis :
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A homogeneous solid cylindrical roller of
radius R and mass M is pulled on a cricket
pitch by a horizontal force. Assuming
rolling without slipping, angular
acceleration of the cylinder is :
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To mop-clean a floor, a cleaning machine
presses a circular mop of radius R
vertically down with a total force F and
rotates it with a constant angular speed
about its axis. If the force F is distributed
uniformly over the mop and if coefficient
of Iriction between the mop and the floor
is u, the torque, applied by the machine
on the mop is :
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A satellite is moving with a constant speed
v in circular orbit around the earth. An
object of mass ‘m’ is ejected from the
satellite such that it just escapes from the
gravitational pull of the earth. At the time
of ejection, the kinetic energy of the object
is :
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is also leaking out of a hole of area
1 cm? at its bottom. If the height of the
waler in the tank remains steady, then this
height is :

1 51 cm

5 4 cm

= 2.9 cm

i 1.7 cm

Three Carnot engines operate in series
between a heat source at a temperature
T, and a heat sink at temperature T, (see
figure). There are two other reservoirs at
temperature T, and T,, as shown, with
T,>7T,>T;>T,. The three engines are
equally efficient if :
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A heat source at T=10" K is connected to
another heat reservoir at T=10% K by a
copper slab which is 1 m thick. Given that
the thermal conductivity of copper is
0.1 WK 'm ! the energy flux through it
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A string of length 1 m and mass 5 g is fixed
al both ends. The tension in the string is
8.0 N. The string is set into vibration using
an external vibrator of frequency 100 Hz.
The separation between successive nodes
on the string is close to :

1 10.0 ecm

5 16.6 cm

2 20.0 em

33.3 cm
4.
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33.3 cm
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A train moves towards a stationary
observer with speed 34 m/s. The train
sounds a whistle and its [requency
registered by the observeris f;. If the speed
of the train is reduced to 17 m/s, the
frequency registered is f;. If speed of sound
is 340 m/s, then the ratio f;/f; is

, 18/17
5 21720
2 20/19

, 19/18

www.FirstRanker.com



a3 IrsiRansercam,

|TWHET$T13IF:&$T31H{EI wFlrstRanker com www.FirstRanker.com
aﬁf} 'yﬂﬁﬁfﬁﬂﬂﬁa?ﬁ%l Ifs T@mer @
Wﬁl?nifsﬁﬂaaﬁﬁ%?ﬁﬁﬁﬁﬁ
amgfa f, g & ®1 afe saft w51 fa

340 m/s T T I jj—‘ 2
2

, 18/17

5 21/20

5 20/19

, 19/18

wis e 25 (AT wHAlssR ks 34 m/s -l
souedl ol 53 &, 2 2l woud & A dddl
2 wedl5R gla foredl M 5. ¢ sl
el 254 w2l 17 m/s sveell 20 ez laudl
vl f, 8. od Lol 254 340 m/s 1L ol

K h o
f

, 18/17
5 21720
5 20/19

, 19/18

www.FirstRanker.com



oice .
a separa mm. The gapvisv.FirstRanker.com www.FirstRanker.com

fﬂ]ed with three dielectric materials of
equal thickness (see figure) with dielectric
constants K; =10, K5,=12 and K;=14.
The dielectric constant of a material which
when fully inserted in above capacitor,
gives same capacitance would be :

1

Kz i K3 531111’1'1

al » FirstRanker.com.
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K,=14 ¥, ¥ feaman = fem s &1 ot
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K; v Ky ; K5 §3 mm

l

36

www.FirstRanker.com



:l » FirstRanker.com

R Firstrankersthoice

www.FirstRanker.com

w5 wdidr e sqlHexd #sa
6 cm? 21 W2l 422l 2k 3mm 8. K, =10,
K,=12, K;=14 s/zdl widydis (supdlss
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Two electric dipoles, A, B with respective

- a
dipole moments da=—4qai and
;

dg= — 2 gai are placed on the x-axis with
a separation R, as shown in the figure

E > [« \ . X
A B

The distance from A at which both of them
produce the same potential is :
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A charge Q is distributed over three
concentric spherical shells of radii a, b, ¢
(a < b <c ) such that their surface charge
densities are equal to one another.

The total potential at a point at distance r

from their common centre, where r < a,
would be :

Q ab+ bc+ ca
127eg abc

Qa+ b+ ¢)
—l-’.TE.ﬂ['ﬂ.z + b2+ c‘j‘)

Q
. dmegla + b+ ©)

0 (a2 + b2 + 2)
—'l-".reﬂ(a3 F b3y C?’)

(Ggcoz Q A a, b, c(a<b <c) Bsal 421l
s slrg ol seell v =l A cdaal 2usd
5 5 o2l dudl Y [ydmr vl 215 oflsa
speel MMl . AuAl HWHe Sl ¢ 2R
ztal (G, sl 1 <a, 2090 5o RRAMA ¢l
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A uniform metallic wire has a resistance
of 18 {) and is bent into an equilateral
triangle. Then, the resistance between any
two vertices of the triangle is :

1 24}

12 0}
o 40

810
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In the given circuit the cells have zero
internal resistance. The currents (in
Amperes) passing through resistance R,
and R, respectively, are :
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constant speed of 6 m/s. There is a

uniform magnetic field of 0.1 T in the

positive z-direction. The potential

difference between the two faces of the

cube perpendicular to the x-axis, is :

-

1 1mV

3 12 mV

4 2mV

2 em TR F U M 491G FH A, TACHF
y—ﬂ&?ﬁﬁ?ﬂﬁﬁmﬁsﬁﬂﬁlﬁmﬁ%l
TR 0.1 T F1 T=HT & TAHF 238 FHI
faon § Sufter B0 x-31%1 F o= T F 9
TeTh] & =19 IYarR 1 5 20

1 1mV

= 12 mV

4 2mV

2 cm CllsyeAl dettd BsAlL 215 A2 HldHL U,
U y- i 6 m/s svedl 2um 2sudl ald
528, 44 z- [FUML0.1 T ueadl dad »is
il deisld B uad 5. x— waE det adl
ert-fl oL el gail 2 RUAMAAL dsiad €2l
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3 12 mV

4 2mV

wg 2Ales dldnl | deud-dl J1alar w
. X = =
pe)=py T sg2ell ol [doyouz unc 8. Gor

(G (x=0) il wz adl @iyl dey
s 2aslln WA wResel suessl 2ud
8. o Holldl n ulberuel WA Hses sadl € dl
Aol Hie w3l eisl s e el

npl?

An insulating thin rod of length [ has a

x
linear charge density p(x)=p, 7 on it. The

rod is rotated about an axis passing
through the origin (x=0) and
perpendicular to the rod. If the rod makes
n rotations per second, then the time
averaged magnetic moment of the rod is :

npl?

www.FirstRanker.com

www.FirstRanker.com



,lSFirstranker's choice

:I » FirstRanker.com
z. 3

www.FirstRanker.com www.FirstRanker.com

TS | T UF gael U ¥ W EE ey
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npl?

A magnet of total magnetic moment

1{]_2? A-m? is placed in a time varying
. a

magnetic field, Bilcoswt) where B=1

Teslaand @=0.125 rad/s. The work done

for reversing the direction of the magnetic

moment at t=1 second, is :

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

Options:
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5 0.007 ]

5 0.01]

s 0.028 |

A i
1072 i A-m? T=FE A A UF T=F

E“T HAY 31‘ HiF B? (coswt) a?- HTHR E{ﬂ'ﬁ%{

T UF gEaE 849 H @ €1 9@ B=1

Tesla 91 w=0.125 rad/s Bl t=1s W

=g ATV = faen =1 o = |

T T B

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

candidates.
Options:

. 0.014 ]

5 0.007 ]

5 0.01]

2
i 0.028 |

Question Number : 21 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 Wrong Marks: 1
10727 A-m? wedl 56 Aeis s AvEd
s Yoisd HYH WA CEAId Yusld #o
. Fa
Bilcoswt), sedl B=1 ¢4dl ¥4 0=0.125
rad/s, Wl 45l 209 8. t=1 As=d Yoisly
el B Gazea 1i 539 v s ¢

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

1 0.014 ]
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5 0.01]

i
, 0.028]

If the magnetic field of a plane
electromagnetic wave is given by (The

speed of light=3 x 108 m/s)
B=100 % 107° sin |:2-11' ® 2% 1{]]5(t . i]]

C

then the maximum electric field associated
with it is :

, 4x10*N/C

, 6X104N/C

z 3x104N/C

4 45x10*N/C

o Midd [Eyaforls diomi doisly &t

B=100 x 107 sin [zq X 2 % m“’[t iﬂ
: C

Yorol 2L 2504 Al Al 2B dsnd HedH
(gt
(ustatl 264 =3 %108 m/s )

; 4x10*N/C

, 6x104N/C

= 3x10* N/C

www.FirstRanker.com
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Afe U FHAA fogd =& @ T F TEEHE
a7 e 2

B=100 x 107° sin [zw % 2 X 1{115{ t iﬂ
; C

T SHF T fa=d & 1 Afaeray 9H &
[FT91 T T =3 < 108 m/s ]

, 4x10*N/C

, 6X104N/C

z 3x104N/C

4 45x10*N/C

A plano convex lens of refractive index p,
and focal length f, is kept in contact with
another plano concave lens of refractive
index p, and focal length f,. If the radius
of curvature of their spherical faces is R
each and f, =2f,, then p, and p, are
related as :

www.FirstRanker.com
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A HAg0e o %h"?il“ﬁ? H T@W%l
Afe IF TodF Mol Feld &1 g9l 791 R
TAW [, =2f, 7, W, T, F T FW

1 p,!+p,r,=3

5 2psy—py =1
3 2p—Hp=1

4 3y —2py =1

wy o2dl aslogdis e f; el 55 doud
qEdl #ls Wda-eileain (plano convex)
de, ., o2l aslMenls i f svedl g dend
el ellst Bdd-2iella (plano concave)
deiet] Au5ul YsoUHl A B, ot o gl ol
AL sl Blscdl R €BL 24 f; =2f, €,
Al g 2y ——— d 2Asellanidl
HsHAL B

pq + ILL:1:3
5 2py—py =1
3 2p—pp=1

” 3, —2py =1
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A 35,3 NP ST SR . .

slit separation U.1 mm, one observasviv.FirstRanker.com www.FirstRanker.com
1

bright fringe at angle E rad by using light

of wavelength A,. When the light of
wavelength A, is used a bright fringe is
seen at the same angle in the same set up.
Given that A, and A, are in visible range
(380 nm to 740 nm), their values are :

L 380 nm, 525 nm

5 625 nm, 500 nm

= 380 nm, 500 nm

j 400 nm, 500 nm

e 4 f-forlt wam food fafig & = =1
0.1 mm 8, T A, F THE 5H :—Drad

0] T = i <l St © 1 S| g 9En
H N, TS F W T ITAN G S A I
F01 R & e St o 21 e € 1 A,
41 A, S99 WHW & T0H (380 nm H 740
n.mﬂﬂﬁ)ﬁ%l A1 3% "1 2

L 380 nm, 525 nm

5 625 nm, 500 nm

3 380 nm, 500 nm

¥ 400 nm, 500 nm
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o e e B
usaiAl Gulel sl 2 8 iR v rad il

5161 wsURd YelsL sl M 5. sk A,
APdels dusdl MsiAl Guallal sruml e
& ol Lo 20l 2 usBid adisL @i o
SIOL AL HOL B, ol RS A B A, 2L
f2d HslaL (et (380 nm %l 740 nm yell) L
Al Yo il

1 380 nm, 525 nm

5 625 nm, 500 nm

=z 380 nm, 500 nm

j 400 nm, 500 nm

In an electron microscope, the resolution
that can be achieved is of the order of the
wavelength of electrons used. To resolve
a width of 7.5x10 2 m, the minimum
electron energy required is close to :

; 1keV
, 25 keV

= 500 keV

, 100 keV
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75%10~12 m =1 92k % faieq &g o

1 AT Fll 1 T JE B

o 25 keV

= 500 keV

4 100 keV

S WHslsial Hoell ustd [eiE4 = qul
Ayl Azl dadidondl suqd €1 8.
75x107 12 m | uelousd g2l wea (22l
sddll) Selsgleel szl deyey Glad

Al gl il

o 25 keV

5 900 keV

4 100 keV

WWW{CDM“&I} F B HegraE]
e T Seafsd Ui i 70T ST H H9T € |
t=0s T99 T A 1600 T HHUS q91
t=8s T IOET 100 9fd FHv= ) ufa v
TUAT o T H t=6 5 T GTEAT F1ERT 0AT =X

2 -

1. 150
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360

3

400
4,

stz 51G-22 (21215) Al ugsall s 2ol 2il2y

Geoarumizll Gousddl 59l 53 HIMAHL 20 8,

t=0 #ud d 1600 516-2 uld #Hss A

t=8 Hs~% d 100 5162 uld #s5-5 ¢dl. t=6

dsed soAl ula ds-s (aeEdl) g2
Al A%l éid.

;150

5 200

360

400

Using a nuclear counter the count rate of
emitted particles from a radioactive source
is measured. At t=0 it was 1600 counts
per second and t=8 seconds it was 100
counts per second. The count rate
observed, as counts per second, at t=6
seconds is close to :

;150

5 200

5 360

400

www.FirstRanker.com
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To get output ‘1" at R, for the given logic
gate circuit the input values must be :

Xo—g—o— ™
| Fa

=

o — ™~ R
: Q Lo
> |/
X=0, Y=0
X=0,Y=1
- X=1,Y=0
X=1,Y=1

R R g |9[ ‘1" & a3 fea ™ =it 1
aftgy §, fE9i =1 59 2F1 =nfe

xF—A—ﬁﬂ—————{j>F_

Y ] QI-I-/'_
L[- Hb_
0 |~
i X=0. ¥=0
5 X=0,%=1
R A=Y
o
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X [>o L
: if);
P s~
il | 54
Yt- | — | >07
QL~
} I —
foo—
) X=0 ¥Y=0
- X=0,¥=1
z X=1Y=0
g K=t X1

A TV transmission tower has a height of
140 m and the height of the receiving
antenna is 40 m. What is the maximum
distance upto which signals can be
broadcasted from this tower in LOS(Line
of Sight) mode ? (Given : radius of earth
=6.4 x 10° m).

1—‘]:{]1(\'111

5 80 km

3_65km

48 km
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IiiHrEiiIiEr hgtee 140 m o stRank FirstRank
ri WW IrstRankKer.com WWW.FIrstrRanker.com
AT Uf=T F1 F9E 40m B TH

ghe T fa=n (LOS) § fFar -aqfuasﬁnqﬁ
% e yafa F ada &7 (fean &, gest
I F=64x10° m)

5 80 km

3.651011

4 48 km

wis Zlell zielad (Mauzel) eda-l Glaud
140 m 2 GREn (uew) =izl GRud
40m &. ol @i 2R ur 4l g~ (Line of
Sight) 2i=p2dl 526l Heriy #ick Yl Biran
il 53 2s? (yeellHl Bsa =6.4 %106
m 21U .)

5 80 km

3.65km

4 48 km
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emf £ and internal resistance r. A cell C

having emf /2 and internal resistance 3r

is connected. The length AJ at which the

galvanometer as shown in fig. shows no

deflection is :

D s&r
_|_ i

www.FirstRanker.com
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szl Aldls 21214 8219l s D 1 sdseuul

Wi . 5/2 o/2d emf 2 3r o/2dl 2dRs

WY YA 51 C A 2l s2uiew yero

sdsellHl 2l 5. dled-idlerdl suldd, -y

wiled el dend AJ 2L

L

D gr
=
|I

At j

A

i

PGS

~

F

0|+
halor ——
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QEF@EDHW@_’%%| faaad /2 =
AR UGl 3r. Tl UF dd C &1 femd
T4 fearER wed €1 9 @ A, f9us
o1 Tregamardt | e fasg 72 2 g, 20

A 2 W carbon resistor is color coded with
green, black, red and brown respectively.
The maximum current which can be
passed through this resistor is :

, 0.4 mA

, 20 mA

5 63 mA

www.FirstRanker.com
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2W F UF FEA A0y B FET: B, T,
o a9 gL 1§ Fer Hie fEa T R
AfFad 9 & 39 g0y 9 48 OFd g
FUIE

, 0.4 mA

, 20 mA

5 63 mA

3 100 mA

w5 2W L slolA 2eRiE Uz 2iqs4 dla, s,
el @ oG (s21d) oL 9Bl Aisd B, =4
eIl YA 531 sl HeEH UL

, 0.4 mA
, 20 mA

5 63 mA

@ 100 mA

Chermistry
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The correct structure of product ‘P in the
following reaction is :

Asn—Ser + (CH,C0),0  NEts_, p
(excess}

AOCOCH,
e 1 x_ 9
:"_,..-' s e N . L S, n" - e -DH
B H 0o L__NH,

OCOCH,

_OCOCH,
r L HC %
H‘lc_::"' 5 E - (;I'} "‘-.,:_,.--' --Q_I_I -
" - 5 NHCOCH,

P
- "-NII ICOCH D

HB.H"K\ ,.fn"%rr"‘jmx-”" "OH

H T-0COCH,

=1 Afafer & =P =+ 98 9= E

Asn—Ser + (CHyC0),0  NEts_, p
(=)
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:"_,..-' H-\. L N .#_..-' e n,. o _DH
B¢ B o . NH,
o)
1.
R
ANH
- 2
g H 0
H,C N & ~ oH
~OCOCH,
3
_OCOCH,
T . H O
e S
H,C T [ ©OH
2 B ¢ L NHCOCH,
3
O
5 ot HHCOCH 0
fN““ — MGH
i /)\N /f\r |
~~0COCH,
4

Al bl wadl sy P W vlarel
2L 7
Asn—Ser + (CH,CO),0' NEt, P

(sl
~_OCOCH,
. L o~ 8%
..-_,--" e, e N : _i_.-"' "1-.___ IT kg " ._‘..-"'- i -DH
H,C E 2 L___NH,
1]
8
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H,C N 5 OH
~OCOCH,
2
_OCOCH,
b [ H o
H,C 2 - e
? H @ L NHCOCH,
' k
0
2.
O
i A ~'~J1If_Du 1?“:11
' N — “:::H
HC” ’ﬁ“f'
i T-0COCH,
4,

The major product formed in the reaction
given below will be :
i NH,  Nano,

:-\_\_\_ o ——

~ Aq. HCl, 0—5°C

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

Options:
[fﬂj*”ﬂ\>F_ND2
S

1.

-~ 7 \-OH
L)
2. -
- ‘_/NDZ
3 |'““v" —
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. L

e o

= <t 5 wAfafE | 999 9en 3 3de
T

N NH, o,
b Aq. HCl, 0—-5°C

>

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

e

Question Number : 32 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1
Al2 2l ulsil wodl o Alusr 58 ¢1l?

YN NaNoO,

Fd
L. —

~— Aq. HCl, 0—5°C

Note: For this question, discrepancy is found in question/answer. Full Marksis being awarded to all
candidates.
Options:
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P 0as

NO,
r.ﬂj_ﬁh OH
PR E_;J

=1 =] & T i 91e 1992 & SEE
W B 1 H2E FH

VA
( COOC,H
I
*
a ycoofiHE
I
A
DZNQCWCEHS

111

A
CH,0 —(/ \‘“-:_cmc;tzus

v
m=>m>1v=I

O>M>1>1IV

P2

m=n=1>mv

i

V>II>M>1

o

www.FirstRanker.com



al » FirstRanker.com

Firstranker's choice . .
SR IRET] El;{aﬂﬁ !ﬁa wmﬁmﬂm 53 . FirstRanker.com www.FirstRanker.com

Yool uadiAl Gaadisy™l 2L

I
1
GINQCWCZHE

11

CH,0 @Cm(:zllﬁ

v

) OI=Mm=>1wv=1

, O>M>1>1V
5 M>M>1>1V

4 W>I>M>1

The decreasing order of ease of alkaline
hydrolysis for the following esters is

! Ncooc,,
\'\:"‘ -
I

C‘.!QCOOCQHE

11

S
OZN—{/ \}\)—CDOCZHE
111

CH,O J@—cmacgﬂs
v

1 O=Mm>wv=>1
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5 M>M>1>1V

4, W>I>M>1

Which dicarboxylic acid in presence of a
dehydrating agent is least reactive to give
an anhydride ?

= | & FF eEHEiaas o et
=1 IFEfd H U RS ee o & fau Jad

T A
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u; m
LH:1
|
E'HE"an’OH
Il
1 O
fﬁjECODH
, S~ “COOH
CH2
CHE COOH
{ZH2
=
EH""' UCG-EH
" "CO,H
4. .

sl sislludls =i Ferdlszel szl

oAl PSB85 vl W2 sl s)
Ul @)

fﬁ-x‘__ COOH
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THE COOH
CH,
=
-EH""'H-._L i C—D-EH
— "CO,H
4, :

The major product ‘X’ formed in the
following reaction is :

0

(9] I
M CH,—C-0CTH,
: e © NaBH,

H
i _CH,CH,OH
G

e e

OH | _
[/L‘x_ __CH,—C—0CH,
OH

Kj/, CH,CH,OH

T

www.FirstRanker.com
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Frer e 3 T e TR X 3
O
O i
A _CHy~C—OCH,
T " NaBH,
—.. x
MeOH

o 9
ﬁjﬁLHE—C—H

H
i _CH,CH,OH
G

e
&
O
OH |
[ X___-CH,—C—OCH;
=, “H”fJ
OH

K_HJ/.CHECHEDH

e

AlZeAl ultl eteedl 3o Alusr X 2l

0
O 1l
i CH,—C—0CH,
r NaBH,
e S & x
MeOH
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[fi:rfﬂh—C—H

H
i _CH,CH,OH
o

T, -~

OH 1| _
[)HRXJHE—C—DGH
2. H’FJ
OH

r)ijf,CHgﬁﬁDH

)
o el

4
The increasing order of the pKa values of
the following compounds is :

OH H OH OH
OO O
ﬁ"f \\[_.::_’.’? \_.; ~NO, “‘HT_."";

NO. OMe

A B C D

D<A<C<B

5 BEC< A<D
C<B<A<D

B<C<D<A

www.FirstRanker.com
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OH OH

OH OH
’A\‘ :__,_--"J"'Hkh_ l___,l;-i |‘|/]\,H\H
k’f QZI LH:J\NDE .x‘-h]"-:"{;
NO, OMe
A B [ D

L D<A<C<B

, B<C<A<D

. C<B<A<D

i B<C<D<A

A2l 2l ddivdl pKa Heudl 2gdl 4

gllel .
OH OH
.-""-J:'\'?-“C:-_.._ ”a"l\l-q‘\j
a\l/
ND?_ OMe
A B = B
. D<A<C<B
5 BRC<AZD
;, C<B<A<D
4, B<C<D<A
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CH.O. - .
b (i) AICL, {anhyd.)
(i) H,0 ’
N
CHyO, {
e
S}*ICH3
. CH
= M"“\_ﬂ'ﬁ &'w“; 3
xxh___.-" 'H___,--'"f
.
CH3D A /\\
Lf" \
=
C1130 P |[ S
e B ,/L
4
=1 srfafern =1 g8 30 2

CH,0, - '”\/L\CHEQ
J

(i) ALCL, (Frsfer)
(i) H,0 '

r.,
mI

0

\
i
PR
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"m .-'"'-"H

L= i
s o
.'\':-'\:\..,.-"'" ""'H_,.,-r""-}-

Qn!
SOW

=
)
\
/7 \

Al2Al st el o Alver 59 7

I I_'#D\,;F’: Hr»’““h)\

CH,Cl
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(i) [edellu AlCL,

(ii) H,0

ol
CHyO, A
OCH,
1% o
ST
Wi ooy o
5
CHO, .~
T“\JL{
3
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Which hydrogen in compound (E) is easily
replaceable during bromination reactionin
presence of light ?

CH;—CH,—CH=CH,
¥ B o

(E)

a - hydrogen

—

{3 - hydrogen

P2

v - hydrogen

A

o - hydrogen

AT (E) § W9 &1 Surefa § sEEeeE
AR & == FH 2IgeleH IHT § fasene
o = W €2

CHy—CH, —CH=CH,
& ¥ B V]

(E)
1 o - BIGSISH
, B-TEESH
y - BIgEISH

5 - BISEEH
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ustalAl el diddlor (E) Hizdl el uls
EloaiA sl e glor-t el Fralid 227

Cl 13—{:1 lE—CI 1=Cl 12
] v B o

(E)

- sl

=

P - €Bsler

2

¥ - l8gler

1

B - SISl

The major product of the following reaction
is :

Hr&x..r""..&xﬂ

ok ) KOH alc (excess)
: o +
Ph A

Br

P hf’fw
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=1 wfufFn T g s ©

Br.

A
P J, KOH alc (3rféas #)
Fh"" \I/ A >

Br

T’ﬁ

PR SN

\

[J h-—"’W

Ph-" g G

eAlziAl wlrtl o Alysy 597

Br. W
KOH alc (444sl)

Ph’fﬂ\‘/fl =
Br
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Ph,--”'%

J

Fhf%w*’ﬁ%.f

If dichloromethane (DCM) and water
(H,O) are used for differential extraction,
which one of the following statements is
correct ?

DCM and HzD would stay as upper
and lower layer respectively in the
separating funnel (S.F.)

DCM and HED would stay as lower
and upper layer respectively in the
> S.F.

DCM and H,O will make turbid/
- colloidal mixture

DCM and HED will be miscible

4 clearly
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q ﬁa o1 FA Hﬁ &7

DCM @91 H,O JIFRT Fel H H59:
S 9T e | H v

DCM @41 H,O Y4aFR] Fel H HH:
f7e e == wael | T

DCM 91 H,0 U% rfael/Hlengs!
Toremm =rn

DCM @91 H,O ¥7= &9 ¥ fqguira 2

o ssdlRYEA (DCM) 24 well (H,0)-l
Guspt [Fsd sl (differential extraction) sl
vl 2 dl, Al 45l 5y s e wy
831

[BrtsiEl 21nell sl DCM 21t HLO o 3R
| s G et Al 2l

(sl 212l DCM 24+ H,O o 3R
wiefsH 2 2 Gluz 2l

DCM i+ H,O « Bz séloy/sadl
5 eral

DCM 2 H,O #iyel [Maelly 2l

The electronegativity of aluminium is

www.FirstRanker.com
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5 Carbon

= Beryllium

Boron

AR i fagd B 1§ 9 e
TR EEE

IR

wieyflAau Eydeidl sidl 1A 87

| [Aellyy

1

5 5141

| R ECO

3

g e

Hall-Heroult’s process is given by :

www.FirstRanker.com

www.FirstRanker.com



Al - firsiRankencam

www.FirstRanker.com

2 ALO;+3C > 4 Al+3CO,
2.

. ZnO C Cokel673K_ 7n+CO

, Cr03+2 Al>ALO, +2Cr

B -2iee wEE = foass g fean = ?
, Cu®*(aq)+Hy(g) »Cu(s) +2H" (aq)

, 2AL0;+3C >4 Al+3C0;

. ZnO+C_ ¥, 163K _ 7n+CO

, CO;+2A1HALO; +2Cr

Sld-eale us Al sy 97
, Cu®*(aq) + Hy(g) »Cu(s) +2H" (aq)

2 ALO;+3C > 4 Al+3CO,
2. B

, ZnO- C Cokel673K_ 7n +CO

, CrO3+2 Al>ALO;+2Cr

www.FirstRanker.com
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1 but not in basic medium.

Reducing agent in basic medium, but
5 not in acidic medium.

Oxidising and reducing agent in
acidic medium, but not in basic

medium.

Oxdadising and reducing agentin both
acidic and basic medium.

TEEIA WSS & THAAE THid ©

STFATT A1 H 3TETEE & 'Y H, oifeT
s e e e i

AR HI=9H | 99T & B9 H, AfET
AT HISH H TR

A HIEgH H IUEEE a9 SI9as
F w9 H, W g 9 § T8

ATE T4 EE =41 " § SEEE
A ATHEF F T H

elBglerd URlsHIBSAL 2 BLs 2aoue s4l 89

wfetdls weapr Al 5ol wiq els
el AL

eilos edsaL Zlssunsdl, wiq «illss

> HI=HHT -wf{.
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o [Hlss 24 s oid WedyuL

" il (5353150l 2 [2esairsdl

The total number of isotopes of hydrogen
and number of radioactive isotopes among,
them, respectively, are :

L 2andl1

> 3and]l

S_Eandﬂ

" 3and 2

BISSIS & GRS i Fel e a91 374
iz THEefn w1 W, w9 €

2791 1
, 371
5 27410

32
4.

L Gler-l 5 MHR2UL 2 AL Breliose(l
W25l s 8
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2_3'#1311

% 2310

4 I 2

The metal used for making X-ray tube
window is:

X-foFamn el 3 SEEA 1 99 F o 9ge
mﬁ%:

1 Mg

> Ca

= Na

i e

#- (520l Andl eudl v quadl ag 597

www.FirstRanker.com
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The type of hybridisation and number of
lone pair(s) of electrons of Xe in XeOF,,
respectively, are :

. 5p3d and 1
sp’dand 2
.y sp’d?and 1

a5 sp>d® and 2

XeOF, # Xe ¥ Ha<v a1 UHHI serag™ g4
I HEA FH:

: sp’d T4 1

5 sp3d oYr 2

5 spﬁr:l2 a4 1

j 5p3d2 T 2

www.FirstRanker.com
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The effect of lanthanoid contraction in the
lanthanoid series of elements by and large

means .

decrease in both atomic and ionic
radii

increase in atomic radii and decrease
in ionic radii

decrease in alomic radii and increase
in ionic radii

i

increase in both atomic and ionic
radii

Tl & TOAEE gEe § AEeE W
HHE 3901 2

| I T AT st S o =2

THE PR AT 99 At
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. T e A s 2F @ Fe

A28 S dcai-l Sellul A-2i-Es Hsiud 2RiEL
Wizl ML 21 21E 2 507

. Yo, i, 2l el i sLel

yrrileay Beaml qaml 24 =ualaa

5 [Fsauul szisl

wrleay el g2isl =4 2us-ld
. Glecarmi ezt

Y i(oap, 24 21 Blsat ol 98l
4.

Wilkinson catalyst is :

. [(PhyP),RRCI]  (Et=C,Hy)

o [(EP)3RAC]

. [(PhyP)IrCl]

4 (EGP)IC]

et~ I39TF ©
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. [(E;P)3RAC]

. [(PhyP),IrCl]

4 (EGP)IC]

[Aeflm Gelus Alz-umisl 54l 7

. [(PhyP);RRCI]  (Et=C,Hy)

o [(E;P)3RAC]

. [(PhyP)IrCI]

4 (EGP)IC]

The total number of isomers for a square
planar complex [M(F){CI)(SCN)(NO,)] is :

a1 FETE FH [M(F)(CI)(SCN)(NO,)] +
ford TamEEfadl (ensdrEil) F1 Fd e

=
U
www.FirstRanker.com
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> B8
= 12

4 16

2LddL [M(F)(CI)(SCN)(NO,)] uuddly
Al Hslobil 5d sedl Muuzsl 5]

p 4

16

Water filled in two glasses A and B have

BOD values of 10 and 20, respectively. The
correct statement regarding them, is :

L B is more polluted than A.

5 A is more polluted than B.

A is suitable for drinking, whereas B

= 15 not.

Both A and B are suitable for

, drinking,

www.FirstRanker.com
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TEE

, B, A goF ¥ e wgf €

, A, B I o1 § <11 e 7

AT ¥ foau 39g=a & 94fF B 7@ 2

i

AT B, <1 21 9 F o Sugea ¥

of vl A @il B ol el sirg 8. el
seelRAR(Cls 2UWSer se3lzad (BOD) [
A5 10 24120 . Wy [FeuA el 7

; BAA s oy Mg B,

o, A 2B sl 44 UM ©.

5 Al 4 8, sz B A3l

i A 2 B v e iy 9.

A mixture of 100 m mol of Ca(OH), and 2 g
of sodium sulphate was dissolved in water
and the volume was made up to 100 mL.
The mass of calcium sulphate formed and

the concentration of OH ™~ in resulting
solution, respectively, are : (Molar mass of
Ca(OH),, Na;._SD% and CaS50, are 74, 143
andl136 g mol ", respectively ; Ksp of
Ca(OH),is 5.5 10 ~ %)

www.FirstRanker.com
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5 19g 014mol L~

- 13.6g,0.14 mol L :

& 19g 028 mol L1

100 m mol Ca(OH), 41 2 g Hifeaq Tethe
% UF g T I H S SHE A
100 mL 7 T 7 | =+ g faeras  Siewmm
HERS F ZHA a9 OH -~ &1 Hr5dl w39
2, (Ca(OH),, Na,SO, @41 CaSO, ¥ Her
TFEME T FEI: 74, 143 741 136 g mol ~ 1;
Ca(OH), F1 K,,=5.5x10° 5)

; 136g,028molL"?

5 19g 014mol L™

5 136g,0.14 mol L !

0 19g 028 mol L1

100 m mol Ca(OH), @i 2 g #l[su3 ucken
Gaa 531, welll =il vddl gt se
100 mL ¥l @8 srepil wue,  gleel vl
51 Uebed e o Wkl gl OH -l
Higrll 2453 2] €l)

(Ca(OH),, Na SO, @i CaSO, il 2u(E4x £l
253 74, 143 24 136 g mol ! 8, Ca(OH),
Al gleaetl ABUsR K, =55x1079).

1 156 028 mot &
www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice .
www.FirstRanker.com

5 136g,0.14 mol L™ !

0 19g 028 mol L !

Which premitive unit cellhas unequal edge
lengths (azb=c)and all axial angles
different from 90° ?

1 Tetragonal

5 Hexagonal

5 Monoclinic

Triclinic
4.

T A9 Uehe: FiltSaH H THHHE 1 A=
(a#b#c) B € A Tt AsTF F01 90° W
fmeEmE?

1. '

LECaLIR]

www.FirstRanker.com
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sl 87

22PlHA

1.

, Sl
o AR

. a8 bals

Which of the graphs shown below does not
represent the relationship between incident
light and the electron ejected from metal

surface ?
K.E. of
€s T
0 — energy of
; Light
K.E. of
€5 I
0 .
— Intensity of
Light
z.
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K.E. of

— Frequency of

5 Light

number
of €s

— Frequency of
Light

= w=feia ITF § | FE-T1 S W e
91 = A Fenifad serae[ & 914 #1 99

el B 4 e SATead B ?
/
es
aiferst ,f/
erfT //
0 —}WT%TEEI
] Tt
¢sdl
arfert
Tt T
0 —rﬂﬁﬂﬁ
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s yEEH

A2kl 2udEl s4 2uAu 2L MsEL piA
tterdl Al wdlall Gostord udl Sdszid 4zl
Hoig, galledl 27

&5 | /
a((cls
il

—_
B
i
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g5 |
3
Gled T

—» uslaiAl dladl
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Two pi and half sigma bonds are present
in:

i
T

0,

21 9 99 @ farm eeey = o 1 fad
IqfEeE 2 ?
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AlRARE] sml o we oA 2l o gl
RISTRS Y,

A process has AH=200 Jmol I'and

AS=40 JK !mol~l. Qut of the values
given below, choose the minimum
temperature above which the process will

be spontaneous :

, 12K

TF 9FY H AH=200 Jmol ! a1
AS=40 JK~Imol - ! &1 9 fag 74 a1l |
H 39 a9 a9 #1998 A T 9E 3

www.FirstRanker.com
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> BbK

3.2{11(

4 K
4.

w5 Msumi AH=200 Jmol ! =i+
AS=40TK " 1mol =15, -2 2dl Budl Usl
518 DUSIHL 24 MM YHE 53 5 s/l Glwr
uls 2eioq 231

, 12K

Liquids A and B form an ideal solution in
the entire composition range. At350K, the

vapor pressures of pure A and pure B are
7 %107 Paand 12 % 10° Pa, respectively. The
composition of the vapor in equilibrium
with a solution containing 40 mole percent
of A at this temperature is :

i Xy =0.76; IB=D.24

5 xﬁ=ﬂ.4 ;xB=D.6

= 7% =0.37; Xp= 0.63

www.FirstRanker.com
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T9 A 91 B W HY2A % WH § UF AW
o™ =9 21 350 K R 9% A 1 919 <4
TG JI5 B =1 9 219 FAW: 7 < 10° Pa 741
12 10% Pa | 59 A9 9, 39 =919 &1 92
T B S A o 40 Hre gfave faerg & ang
HE:

i Xy =076 xﬂ={124

5 xA=D.4 ;xB=D.+5

- Xy =4S Xp= 0.63

. Xy =0.28; xﬂ=ﬂ.?2

Ul A 2 B AL [Hzuen el el 2uzel
glHel YAl 5, 350 K A 2 A =i g
B AL ABYEALRL 24453 7 % 10° Pa 24-112 % 10°
Pa ©. sd @A cltwid ueidl A Al 40 g 2siail
BRI, ISl AU Holdd 2eEaeHl ¢, dl
siisye] lezeL 2liEl 7

i Xy =076 IB=D.24

5 XA='[].4 ;xB={].6

= Xy ={3.37 Xp= 0.63

. Xa =028 : xB={l.?2

www.FirstRanker.com
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(At 300 K, RT =24.62 dm>atm mol

Na(g) + O2(g) =2 NO(g)
N3O4(g) = 2NOs (g)
No(g) + 3 Hy(g) = 2 NHs (g)

1, 24.62 dm>atm mol
606.0 dmPatm® mol ~ 2

24 62 dm atm mol ~ 1,
606.0 dm®atm?® mol ~ 2,
165+ 10 *dm  %atm 2 mol?

1, 24.62 dm’atm mol ~ 1,
1.65%10 *dm  ®atm < mol®

1,41 %10 2dm Zatm ! mol,
4 606 dmPatm? mol 2

300 K W, 71 sifafsansti & fee K /K %
TH FHF: B 2 (300 KT RT =24.62 dmPatm

mol 1)

Na(g) + Oq(g) =2 NO(g)
N0, (g) = 2NO, (g)

No(g) + 3 Ha(g) =2 NH(g)

1, 24.62 dm>atm mol
606.0 dmPatm® mol ~ 2

24 62 dm?atm mol 1,
606.0 dm®atm? mol ~ 2,
165+ 10 *dm  %atm 2 mol?

1, 24.62 dm’atm mol ~ 1,
1.65%10 *dm ®atm < mol®

www.FirstRanker.com
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300K 4 ARA e K /K AL Budl 24454
2llel 7
(300 K #l, RT=24.62 dm>atm mol 1)

Na(g) + Oa(g) =2 NO(g)
NO4(g) = 2NO,(g)

Na(g) +3 Hy(g) =2 NHs(g)

1, 24.62 dm®atm mol !,
606.0 dm®atm? mol ~ 2

24 62 dm?atm mol 1,
606.0 dm®atm? mol ~ 2,
165+ 10 *dm  %atm 2 mol?

1, 24.62 dm’atm mol ~ 1,
1.65%10 *dm ®atm < mol®

1,4.1x10" 2dm 3atm ! mol,
4 606 dmPatm? mol 2

Cnﬁsider the following reduction
processes :

Z2* +2e— Zn(s); E°= —0.76 V
Ca?* +2e~— Ca(s), F°=—-287V
Mg2* +2e~ > Mg(s); E°= -236 V
Ni2+ +2e~ > Ni(s); Eo= —0.25 V

The reducing power of the metals increases
in the order :

, Ca<Zn<Mg<Ni

www.FirstRanker.com
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g Ni<Zn <Mg<Ca

i Zn<Mg<Ni<Ca

=1 s9=EH el W feEr it

Zn?t +2e~ > Zn(s); E°=-076 V
Ca2* +2e~ — Ca(s); E°= - 287V
Mg2* +2e~ > Mg(s); E°= -236 V
Ni2* +2e~ > Ni(s); E°= -0.25V
YIqAl 1 ATEEE GrHE 5H FH H g

] Ca<Zn<Mg<Ni
5 Ca<Mg<Zn<Ni
g Ni<Zn <Mg<Ca

i Zn<Mg<Ni<Ca

A2l FsiA ulsaila sl dl
Zret +2e~ > Zn(s); E°=-0.76 V
Ca?* +2e~ — Ca(s), B°=-287V
MgZ+ +2e~ > Mg(s); E°= -236 V
NiZ* +2e~ » Ni(s); E°= -0.25V
el Resunsdl ulsadAl 2@l 53

, Ca<Zn<Mg<Ni

5 Ca<Mg<Zn<Ni

NI=Zm=<Mpg=<=Ca

www.FirstRanker.com
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Consider the given plots for a reaction
obeying Arrhenius equation

(0°C < T < 300°C) : (k and E, are rate
constant and activation energy,

respectively )
i
b
k k /
-
MH--\--\_\- - — ——
Ea ' TCC)

Choose the correct option :

Both I and II are correct

=

Both I and II are wrong
[ is right but II is wrong

[ is wrong but II is right

www.FirstRanker.com

www.FirstRanker.com



3l & FirstRankarcqm.

 for el T ferem Fifst (0°C < T < 3000¢Y-FirstRanker.com
(k @41 E, %99 =X fadie 991 90 S

)

S
Ea ' TeC)
I il
el fawe Tjﬁﬁ -

, T 1S e €

o, Iaen L2 7T €

< I 9El & 9 11 7o &

. [ 7TeTd & T [ et &

2L 2e{lsren w4 s 215 WAL
il 12 2dal 8 (0°C < T < 300°C)

(k2 E, 2453 ulsat Aot 24 Aslsret alsa

£.)
L k /;
\ P
HH- ] -
Ea ] T(C)

12l [Esey 2L
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5 1 ML 8 oL 1T w2l 5.

4 T w2l & vel 1T H=i 9.

Which of the following is not an example
of heterogeneous catalytic reaction ?

i Haber's process

5 Combustion of coal

= Hydrogenatoin of vegetable oils

4 Ostwald’s process

= H g %A faumi scrsg atafma =
FeTE TE 7

| EETEH

s Fgel F S8

- T Tl T BTSSR

i SR=aeE WhH

Al2izl 59 Eaidil Gelusl uba- Gaugal
27
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Mathernatics

In aclass of 140 students numbered 1 to 140,
all even numbered students opted
Mathematics course, those whose number
is divisible by 3 opted Physics course and
those whose number is divisible by 5 opted
Chemistry course. Then the number of
students who did not opt for any of the
three courses is :

www.FirstRanker.com



:l » FirstRanker.com

R Firstrankersthoice

140 faenfel=, foer 9 1 9 140, F1 1%
THeql § A 1 FHF o [Fnrgd] 1 e T
= ¥, 32 o #a 3§ fawfad 2a 2
“Jiferer o foe =1 @ oo 32 T wia
5 4 fawifam 2 €, W@ s faug =71 2
A1 39 faenfeai = g, e A a9 g 3
Hﬁs‘ﬁﬂﬁwﬁ?ﬂ%%

140 [Bevell=i- =15 colul EevelliA 1 8l 140
sHIs 2UNAL B, el o 3o sHIA (Sl
Bict [ wzds 52 8. sl 5345 3 4 [Eous
€l At BeelAl olildsaurs By qa sl
5U15 545 [Eets ¢ aan Banel=0 e
[ wade 52 o, dl = ezl 519 wer By

g « 541 i aell [HeuslRal sva
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3z1 2=z
If z=—I =22 then:
222 32]

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

Options:
1 Im(z)=0
o Re(z)=
2] IF
z e
~
. 2V 2
5
1zl =45
4.

Question Number : 62 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1
AT 2, T4 7, FIE &1 YT AHS HEAW 59
gFR & & 3|z,| =4|z,|]. 3fg

3z 2F s
s B | oty ql :
222 32.1

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

Options:
) Im(z)=0
o Re(z)=
2] 1 \JE
. Sz e
~
3 2\ 2
5
1zl =43
4.

Question Number : 62 Question Type: MCQ Option Shuffling: Yes Display Question Number : Yes Single Line Question Option :
No Optier-oHentater-—verteal

Correct Marks: 4 WrongMarks: 1

www.FirstRanker.com
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Worll 8 % o2l 3|z, | =4z, | a. VY

oo B w @
°21 1722 Q. ql
2z 3z

z:

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

Options:
1 Im(z)=0
o Re(z)=0
2] IF
7 ==y
~
. 2V 2
5
1zl =45
4.

Question Number : 63 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 Wrong Marks: 1
Consider the quadratic equation
(c—5)x2—2cx +(c—4)=0,c+5. LetSbe the
setof all integral values of ¢ for which one
root of the equation lies in the interval
(0, 2) and its other root lies in the interval
(2,3). Then the number of elements in Sis :

Options:

, 18

5 12

- 11

10
4.

Question Number : 63 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1
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AS aikePictiotes +(c—4)=0,

c5 Y feR iR 9E &z o mw.FlrstRanker.com
Hawet (0,2) § & 991 $HH THT g9 A

(2,3) § % F1 9g=4 & @1 S F 99401 Fi

m%

[geuct als2el (o — 52— 2cx +(c —4) =0,c%5
AL [ 530 4Rl s S el 2l yeuls Budl-l
6L s & syl wlsaed @i ollsy (0, 2) 2icRiaH
219 A2l de olls elsr (2, 3) 2idiawi 2L dl
S Al uesi-l v 8.

L 18
g A2
- 11
10
4,
Let deR, and
| 2 4+d (sinf)-2
A= 1 (sinB)+2 d

5 (2sin®)-d (—sin6)+2+2d|

www.FirstRanker.com

Be[0, Zrr]. If the minimum value of det{A)

is 8 then a value of d is: www.FirstRanker.com
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2(v2 +2)
2.
m =7

2(V2 +1)
4
HHAET deR 9=

2 4+d (sinB)—2

A=| 1 (sin®)+2 d

5 (2sinB)-d (—sin6)+2+2d|

0e[0, 2] | = det(A) =1 =99 5 8 2,
d %TTF’HTTFI%:

g 7o

L 2(V2+2)

= =='4

) '2[4’5 1)

ARl % deR =i

2 4+d (sinB)—2
A= 1 (sinf)+2 d

5 (2sin®)-d (—sin®)+2+2d|
0e[0, 27]. oA det(A) Al ~4rActy B 8 €, ol
d -l 516 =5 Eud 8.

www.FirstRanker.com
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= =4

. ':z{«.E 1)

[f the system of equations
x+y+z=>5
x+2y+3z=09
x+3y+oaz=p

has infinitely many solutions, then p—«
equals :

Ffg T
x+y+z=>5
x+2y+3z=9
x+3y+oaz=p
FIEAATAE, MWP—a TR :

www.FirstRanker.com
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st A5zl #eld
x+y+z=>5
x+2y+3z=9
x+3y+az=p

A 2irld Goell €M, dl f — a “RIeR

20
22 CI -1 k

i =—  then
1=1 2{]{:!_ + HJC‘"'!—] 2

equals :

20
Cig k

www.FirstRanker.com
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[
Il
—]

20
T =o7, dl k “RIR
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If the third term in the binomial expansion
' 5
of [1 | xl”mx) equals 2560, then a possible

value of xis :

1
1.
1
2. 4
= 2\5
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ﬂﬁ.(l»i--xlugﬂfﬁimmﬁ?ﬂ'@ﬂﬁﬁﬁﬂ

F ATE S, A x F U TS A ©

1

| =

23

.4\5

' - o
1 +xl“’ﬂ"‘) AL lgudl Baeren =y ue vrer

2560 1M, cl x -l 518 25 2 Bud
8.

o0 | bt

e | =

253

.4\5
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triangle, then r cannot be equal to : www.FirstRanker.com www.FirstRanker.com

= | o = | 3 M|

P
W | =1

7fE U Ay 1 ene 1 @ 5, 5r, 502 ¥,
o r 9 9 O TFas 9= 72 2 9

= | o = | 3 M|

P
W | =1

s 5, 5r, 512 A 58 5 Bistiel eusy il doud=il
G, dlr 2 « §1 U,

B3|
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5
= 4
L
4 4

The sum of all two digit positive numbers
which when divided by 7 yield 2 or 5 as
remainder is :

| 1465
5 1256

5 1356

i 1365

THT F1 21 FF1 F 99 ", o 7 9
faifera = T 2 A1 5 YU 9T 2 2,
T
| 1465

5 1256

5 1356

i 1365
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I

1465
5 1256

- 1356

1365

For each teR, let [t] be the greatest integer
less than or equal to t. Then,

(1—|x|+sin|l -x|]sin(%[1 x]J

lim

equals 0
equals 1
| equals —1

does not exist

T teR T 10, 910 (U], ¢ % 99E @ 399
FH  mWgaw  qUi® §, @

(1—|x|+sin|l -1’|‘J.~;ln{%[1 1]}

lim

| OF R T
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5 —1F TRE

1 A= T2 B

4.

Ucs teR 2, QRLS [t] 2t ol A 22e e
©HlA ddy yeusi el el yais o, d

(1-|x|+sin|l—x]) sin {%[1 1]]

lim
T—1+ [1—x] |1—x]

;. ARleR 0

3
5 GRIUR 1

5 “relR —-1

, o Wity 2l

max||.r| i, | x]=2
B8—2 |xl; 2<|x|=4

Let fix)

Let S be the set of points in the interval
(—4, 4) at which [ is not differentiable.

ThenS:

L is an empty set

5 equals{—2, —1,1, 2]

= equals {—-2, —1,0,1, 2}

www.FirstRanker.com

eq&a—k —2-4
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max!lx|,xzi, |x|=2

8—2 |x|, 2<|x|=4
HAIS, F=UA (—4,4) F A fagadl, A w f
ATFHT T ¢, B HTAAE, WS

A f{xl={

| T o w=a T

> (=2 —1,1,2) % FqR g

o (—2,-1,0,1,2} % = &

, (F2Faume

max{| x|, xzi,

8-2 |xl; 2<|x|=4

o =2
arl & f(x)= %]

RS S (—4,4) idriaHl 2usaL 2l G-l
QLS & el f [Asarl 3l LS

. vl et &

5 wieR (-2, -1,1,2

L Rl {-2,-1,0,1,2)

4 HRIR {=2,2)

Let f: R»R be a function such that
f(x) = B+2F M)+ Q) +f"(3), xeR.
Then f(2) equals :

www.FirstRanker.com
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AAT e f: RH>R 39 IFR ¥ %
f@)=2+22" (1) +2f "(2)+f"""(3), xeR T
f(2) TR E:

aiRl 5 f: RoR =i =g [Qdy & & o2l
@) = 2+2%'(1)+2f"(2)+f"" (), xeR
£(2) “e
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{]J and the curve v =w."?, (x>0), is

—
M|~.+J

o
ols el

W
P e

TSRS

ﬁﬁ[% n] a1 y=x ,(x>0) F = =

I gl

5

2

ol

Ly
M|

| ur

mlr..u

(g [ J 2l 45 y=vx, (x>0) R4
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\B
2

2.

Ly
M|

| ur

Let n=2 be a natural number and
O<B<m/2.

1
Then [(58In™0 —sin0)™ cosl

: dn is equal to:
sin™" 0

(where C is a constant of integration )

_ n+1
e
- [1 —_T]“ -C
n-—1 sin”
1
st
1
En [1 — J <
n-+1 sin™ 0
f
ntd
1
2 [1 — ]“ +C
n“—1\ sin"" 0
<3
n+1
1
En {:’H — ]” O
n°- -1 sin" 0
4,
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Al % FeiBanksreon

+ I - =
& [(sin0 5111[]}“(:051] g FEE ;
sin” "0

(&l C Us THHe =T 7)

_ n+1l
;=
- [1 ——1] * 38
n--1 sin” ' #
1.
AR
1
2“ [1 — J " 4C
n”+1 sin™ 6
%
L
1
= [1 - }“ +C
n°—1\ sin" )
3
n+1
1
En [1| — ]” O
n- -1 sin” ()
4,

QRL S n=>2 25 Wiglds vl © 24 0<0</2
| 1

« T . -
[(sin” 0 —sin0)"™ cosb 4 eI

sin™* 10

21,
(o4l C 21 dsandl #mis ©.)

i
il

n+1

www.FirstRanker.com

; » k]
- [1 ——1] * &
n-—1 sin”

1

¥l
1
En (1 — ]“ HC
ns=+1 gin™ @
2.
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n?_ 1'.. Sml'l"!'lu
=,
nt1
1
.'En {Il n—1 J” C
n-—1 sin i)
4

Rl % .I=Lb{x4 2x¢%)dx . ot T =4etei™ 1L el
5445 adS (a, b) 2L £,

1 0,42)
(-+2,0)
(V2.42)

) 2, —\2)

Let I=[]:|(:::'4 zxz}dx. If Tis minimum

then the ordered pair (a, b) is:
. @)
2 (2,0
. (V2,42)

) 2, —2)
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A I=f(x"-‘ 2¢%)dy ¥ AfZ 1 =AaE E, A
%ﬁﬁﬂ"ﬂ(ﬂ,b}%:

. @)
(—+2,0)
3. .( V2, "E}

) 2, —2)

If the area enclosed between the curves
y=ka? and x=ky? ,(k>0), is 1 square unit.
Then k is -

by

-

.

e

g TR y=ka2 T x=ky2, (k>0) & =4 5
&7 1 SR 1 37 SIS ¢, Of k e
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-

.

[

s sl y=ka? 2 x=ky?, (k>0) 422 G284
UBA #oAsol 1 AUl =isd ¢, dl k =
8.

by

|-

.

ol

- - 2
dax o5 X Cos™ X

| 3 %
afg &, . 1 ,IE{ T,I]

HEJT.F{}J:% g J-f{ %]W%:
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1
—te’

=
1

4. 3

3 3
(313 a3 s
y 1 ,__,_,dly' SR
4
1. 3
1+~r£-'tf'
2.
l+-93
=
1
4. 3
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Z.

1
3

1
4. 3

[f the line 3x +4y— 24 =0 intersects the
x-axis at the point A and the y-axis at the

point B, then the incentre of the triangle
OAB, where O is the origin, is :

L @9)

2. 2:2)

2 B4

@9

Ife T 3x+ 4y — 24 =0 -5 I fag A a1
y-31e %1 fig B W Fredl &, @ A9 OAB,
W@ O HAfag 2, 1 FHR ¢ :

p, &3)

., 22

5 6.9

4. #4)

www.FirstRanker.com
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Ok 2wy i B 2w S, 4 @A-FirstRanker.com
OAB o »ids-g, sl O 2 Gouleyg o,
5.

. @.3)
2 @2)

z (3.4)

4. (#4)

A point P moves on the line 2x—3y +4=0.
[fQ(1,4)and R(3, —2)are fixed points, then
the locus of the centroid of APQR isa line :

parallel to x-axis

. parallel to y-axis

3
with slope E
=5

2
with slope =
4 3

T foig P, W@ 2x — 3y + 4 =0 R 7fq FLA 2
afg Q(1, 4) 7 R(3, —2) faftem faig € =
APQR F FgF F1 f4599 (locus) T W@l & ;
, S T x-298 o Wi 2

i1 T y-2791 F THIEE 2

www.FirstRanker.com
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A Fstslapedrs Fbice
= -
2
fog=1 == > |
4,

519 25 [Glg P&t 2wl 20 — 3y +4 =04z 2l 5

5. sd Q(1,4) 21 RG, —2) 2 B2 (g2l
€ly, di APQR Al Heus gl [Gigua =i

, - HHLAR 2L B

-2 iR Yl B

M2

o “
— el v s
g 2

Y “
= el v
4 3

[f a circle C passing through the point (4, 0)
touches the circle x*+ y? +4x—-6y=12
externally at the point (1, —1), then the

radius of Cis:

www.FirstRanker.com
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TF 99 C, &g (4, 0) T T 91 941 99
x2+y?+4x—6y=12 =1 faig (1, —1) W =w
9 FAE, W C F FT

57

ot (5 (4, 0) izl vz ud 215 4du C =1 adn
24yl +dr—6y=12 4[5 (1, —1) 210
gl 24, dl C -l FEsea 22,

57

If the parabolas y*=4b(x —¢) and y*=8ax
have a common normal, then which one of
the following is a valid choice for the

ordered triad (a, b, ) ?

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

candidates.
Options:

www.FirstRanker.com
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5 l_* Hi}stra nker's choice
1, &

, (1,1,3)

. 1L,10)

Ffg TEEEl P = 4b(x — ¢) 71 y? =8ax FTH

IV Afved 8 o & % (a, b, o) F

fore =1 5 § = W UF Wel fawer T2

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

candidates.
Options:

129
2

- (1L1,3)

1.

z

% (1,1,0)

RES

Question Number : 81 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 Wrong Marks: 1

od WAl y2=4b(x —c) @i y>=8ax - si8
A 2B @, dl Al 8L Y, sy
A4 (a, b, ¢) el dey wigell 87

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

candidates.
Options:

{érz,n

1.
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5 (1,1,0)

(72)
4.

The equation of a tangent to the hyperbola
4x? —5y* =20 parallel to the line x—y=2

15 1

1 x—y+1=0

o x—y+7=0

HfTEed 4x2 — 52 =20 &1 T DqeEr =i
-Wx—y=2a?1ﬂi?ﬂ%, 1 TEHF T

, x—y+1=0

o x—y+7=0

www.FirstRanker.com
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£5.

| E-yEl=l

o x—y+7=0

The plane passing through the point
(4,—1, 2) and parallel to the lines

.I'| Z_y 2_2'| 1 ._1'- 2 W -3 =4
3 1 g2 Mo 3
also passes through the point :

L (LLY)
> (1,1, -1)

g (FL=1,=1)
o 1= 5=10

g (4, — 1, 2) T S S S1eT JHae S {Enedi
.x12_y 2 z+1 X 2 y-3 z—4

3 -1 2 ™35 8
F maia &, = 8 4 fog fag § off <= =
%3476'%

;. (LL1

www.FirstRanker.com

5 (1.1, —1) )
: www.FirstRanker.com



:l »_EirstRanker.com

Furstranker s choice ) .
www.FirstRanker.com www.FirstRanker.com

—L. =13
4.( )

€5 (4,—1, 2) vl vz uad dal vl
x+2 y-2 z+1 - R
= 2l A _ Yo
3 1 2 1 2 3
A iz Eld A e (Ciguiall

YL YHER UM 8.

L (LLY)
> (1,1,-1)

g (FL=1,=1)
i 1.-1,1

Let A be a point on the Iline
r=(1-3u)i+(n—1)j+(2+5n)k and
B(3, 2, 6) be a point in the space. Then the

—
value of p for which the vector AB is
parallel to the plane x—4y+3z=

L
2

Mo |

00| b=t

www.FirstRanker.com
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A AT ¥ —(1-3u)i + (1) J+(2+50)k
T ferd w fAg 8 991 B(3, 2, 6) TF 574 faig

% A . %1 72 T forgs feru afaw AB Tuee
x—4dy+3z=1 %?HFIT'?TT%, %:

L
2

Mo |

00|

|

Rl b (65 A =l 2w

.—} Fa i T =

r=(1-3u)it(—1)j+(2+50)k R 2GS

2 B(3, 2, 6) 21 st »is [Gg 8.
- =

Ukl AB 2L HUdd x—4y+3z=1 « uHid®

i d el Al Bud 8.

L
2

Mo |
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o |

s .q

Let a=2i+A; j+3k, b=4i+(3-\y)j+6k

and C=3i 1-6:;: HAg 1}1; be three vectors
.—> —a .—> ) )

such that b=2a and a is perpendicular

toc. Thena possible value of (A, A5, A5)

& M A A Ny a¥
T a=2i+ Ap j 43k, b=4i (3 Ay)j+6k
A ¢=3i 16 j+(\y-1)k TH A Giew &

b=2a BUMTRW a2, WeW ¢ wiaaw §,
Tl (A, Ay, Ay) T T Hefad A %
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).

, (15,1

s @.3.1)

: M AA
aBly a=2i+A 13k,

% Fa¥ e ..l-!.
b=4i+(3Ay) j+6k 2

! i,
i

\ M\ <
C=3i+6 j+(\3—1)k A N DE &

—> — - i * o
b=2a ¥4 a ¥ ¢ - del WA, dl

(A Aoy Ag) Al 245 st Baa &.

The mean of five observations is 5 and their
variance is 9.20. If three of the given five
observations are 1, 3 and §, then a ratio of
other two observations is :

www.FirstRanker.com
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9

> 4:
5:8

G627

T YUY 1 IS 5 2 ] S TE0 9.20 2
Tffe 57 fau mu 9f9 Yuoii F A1, 3 T8 F,
A 1= =1 WA T UF I €

, 10:3

5:8

Uit sl “eds 5 6 el dlld [umst
9.20 8. s 2UNA Wi eels-AHizl el 2edis-l
1,3 2 8 €1y, l oflsd ol 2disidL 518 s
I 2413,

, 10:3

> 4:9

5:8
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is a head then a pair of unbiased dice is
rolled and the sum of the numbers obtained
on them is noted. If the toss of the coin
results in tail then a card from a

well-shuffled pack of nine cards numbered
1, 2, 3, ..., 9 is randomly picked and the
number on the card is noted. The
probablity that the noted number is either
7Jor&is:

19
1 36
19

o 72

15
72

e SHTYAA (unbiased) TaaF F1 S@En AT
21 59 oM = sAfa E F uE g A
TSl I & 91 I WA A H A
RfFmEm e g faF maz A ®, @9
el fod W H @AW 1, 2, 3, ..., 9 3AfHd 2, Fi
TF F= TER H e T TG A H UE FE
TrehTel T 39 T ST WAl A1 1 Sl g1 5H
TR A2 F1 M HE F 7 AYET 8 B A
‘;ﬂﬁ!ﬁ%:

19
1 36

19
> 72
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Vo

13

4. 36

{5 Wil B Gowanl 2ud 8. ukeun
Y 24 Al Hueld WL 245 sdsnt AetsiesH
Al B B Al YR HOE 2L MzAwuH
Alaedl 2ue 5. ot s Gowdl sigl v di
wufl d ~ldl 1, 2, 3, .., 9 2isiEll 2Ald 44
yrtiefl 2zl 245 ud wiElys dd viaww
Al 8 2 o il Y2l 215 Al 20 9. «dl
Alemi =iy »i5 7 2@dl 8 Sl d-l AeusHt
8.

19
19

15
72

13
36

T

The sum of all values of EE[{L z]satisf}rir@

: 1
51112211 | cns42l!=1 is:
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smzll}-}-cos"i?.l}:% F1 HY= HIA ard

'He[_ﬂ. 2| s A ¢

. o ..
sinZ 20 ’;-1:::&5‘12&3:i A Heludl EE(Dr E} -l

W

A Budldl szl 213,
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Consider a triangular plot ABC with sides
AB=7m, BC=5 mand CA=6m. A

vertical lamp-post at the mid point D of AC
subtends an angle 30° at B. The height
(in m) of the lamp-post is :

3\(,-—
—+/21
2

z. ?\Iﬁ

221

%Jﬁ

T AR e ABC W 9= #ifan, faaet
YoMl AB=7m, BC=5m 9T CA=6m 2|
AC % 77 fiig D W oo wa Hien -z,
B W 30° 1 0T SiATT FA1 | AU
(et H) SIS ©

3'.!,!—
—+21
2

'?\.ﬁ

221

gﬁ
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AB=7m,BC=5m il CA=6m “llgy>ilay]
wi5 Bisteus i el ABC [Baial. AC AL wealoig
D =il 215 (2131 dedl Aivdl B =i
30° AL el 2Aick 8. 21 adel it Glud
(+lezui) 8.

3\(,1—
—+21
2

'?\.ﬁ

221

%Jﬁ

Consider the statement : “P(n) : n> —n +41
is prime.” Then which one of the following

is true ?

, Both P(3) and P(5) are false.

, P(3) is false but P(5) is true.

. P(5) is false but P(3) is true.

4 Both P(3) and P(5) are true.

= Fo W fa=m wifau
“P(n) : n2—n+41 TF 9= 9= T, A
5T H -9 UF 9 &7
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, PG O & A P(5) T £

. P() ¥ ¢ Tg P(3) T4 B

) P(3) 941 P(5) S A |

[Seut
“P(n) : n2—n+41 @lEousd 5.7 Al [B2i 50
Al Akl Ul 54 st 7

, P(3) ¥t P(5) 6irl 2 ©.

, P(3) wc 8, el P(5) ey .

. P() #ed £ UGLP(3) U 8.

4, PB) 2 P(5) i ey 8,
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