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of waves given in the right column.

A.  Optical Fibre

=I :ﬁgi];%tkﬁﬂc nlcplﬁggmit

P. Ultrasound

Communication
B. Radar Q. Infrared
Light
C. Sonar K. Microwaves
D. Mobile S. Radio Waves
Phones

From the options given below, find the
most appropriate match between entries in
the left and the right column.
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temperature (in some range). As shown in
the figure, it is a straight line.

~
INR(T)| ™

e

S

| 1/T2

One may conclude that :
| R
RM)=_3

' r
R(T)=Rge " /10

M

R(T)=Rge 0 /T

2 2
R(T)=Rge' /1o

TF FAF H, UF Y19 & s &1 a99H &
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femmd 7 F9AEN 78 U e w | sEy
feerd forerret wer 2 T

InR(T)
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InR(T) ‘“‘\\
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| 1/T2

28| drel oidl sl s

R
RT3

-

Rm:RDE—le’”ﬂu

-

RmzR“E—Fﬁlhﬂ’T‘

2 2
R(D)=Rge’ /o

A particle of mass m is moving along a
trajectory given by

xr=1xp+a coswt

¥=1y+ b sinw,t

The torque, acting on the particle about
the origin, at t=01s:

2 Pt
Fmypam] k

a et
m(—xab+ yqa)w, k
> 00T Ypa)uy
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4 Zero
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A ball is thrown upward with an initial
velocity V, from the surface of the earth.
The motion of the ball is affected by a drag
force equal to myo” (where m is mass of
the ball, v is its instantaneous velocity and
v is a constant). Time taken by the ball to

rise to its zenith is :

S
S tan~ ! [ ||i V{}J
b ) 5 i
"u' “‘ﬁl‘rh ¥
1 Y
In|1+ [=Vj
¥E & J

2.
1 [Y
—=tan [ —VU.W
o VY8 & )
sin — Vo
. 8 g

U T2 = Y| H] HAg H AAHE 7V,
SR T SR TR W € | 78 T I U e
A nyo? T FIfET B £ TR m TS
FAHM, v IHE AR o7 941 y T f=m®
F 1| e g 219 vidfeg 9% 2= | o aHg
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moving, as shown, with speeds of 10 www.FirstRanker.com
and 5 m/ s, collide elastically at the origin.

After the collision, they move along the

indicated directions with speeds v and v,,

respectively. The values of v, and v, are

nearl}’ ’

\ " 2M
10m/s "1

3097 ”T'S[}“

________________

3 6.5m/sand3.2m/s

5 32m/sand 126 m/s

z 6.5m/sand 6.3 m/s

¥ 32m/sand 6.3 m/s

FHE M F 2M % 31 %0 7 10 m/s T4
5m/s, ®AY:, H FEER 9ad g9 99 655
T YeATE HHE % 2| HOG %+ &6 A
Uy ﬂmtizﬁ Tt & femarat i femsi 9 =ed
%'I?T GEI :ﬂzﬁﬁmﬂmﬁﬁ:

'PEI 2M

HHLH&'_'E‘D l'l'l,." g Jf_}’/f—-—“
30°T_730°

6.5m/s M 32m/s
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5 65 m/s A9 6.3 m/s

¥ 32m/s T 6.3 m/s

M 24 2 M 50 d21eel oL gl 2ug i saie
Yoret 10m/s 247 5 m/ s AL Bl aild s31-
szdl, Guuldg 2w Rulararys wHeaid
(2EUHEL) 2HEA . HASHEL HE, o Hld
wegsd v @ o, vl glad (Bl ol 5
5. v 2 v, + 4 (~l %05+
23,

*hi_l\\ 10m/s "L j’JM
EIEI%-\"& «-’*"lﬁ&g

________________

45° \"i\ﬁ“

65m/s »i4 32 m/s

—

32m/s ¥4 12.6 m/s

P2

65m/s ¥4 63 m/s

32m/s ¥4 63 m/s
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inertia II and E, are rotating with

[i4]
respective angular velocities W, and T]
about their common axis. They are brought
in contact with each other and thereafter
they rotate with a common angular
velocity. IfEfand E:‘ are the final and inital

total energies, then (E,—E,) is:

2
II LL}I
1 12
I m%
5 24
2
z. b6
3 2
8
4.

wged A 1, e % = o ARAE few
AT 37 o, T =, o, & A T
1% F iA: 9 @ ¢ | 59 G T2 5 =
fem = & 1 9 SR S0 3 9 g 2
Afs E, 990 E; sifas s arfers et il &
Wl (B~ E;) 1 5 8 :
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A thin disc of mass M and radius R has
mass per unit area o(r)= kr® where r is the
distance from its centre. I[ts moment of
inertia about an axis going through its
centre of mass and perpendicular to ils

plane is :
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The value of acceleration due to gravity at
Earth’s surface is 9.8 ms 2 . The altitude
above its surface at which the acceleration
due to gravity decreases to 4.9 ms- 2 is
close to : (Radius of earth = 6.4 x 10° m)

; 26Xx10°m

% 6.4x10°m

‘ 5]
= 1.6x10°" m

6
i 9.0x10" m

et i Tag W EE ] =0 FHAH 9.8 ms 2
€| et FT TaE W 98 T, Tl [eetd @i
HEHT 4.9 ms 2 B 9§, 2O : (gt w
= =6.4%106m)

; 26Xx10°m

5 6.4 106 m
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6
i 9.0x10" m

Yol ¥uZl Gy oeeludol] 3 9.8 ms 2
e dedl Bt 64x10° m &, d-dl 2welel

Gl 5 sl 2RI Y
g2l 4.9 ms ™2 &,

1 2.6x10°m

4 I
5 6.4 x10%m

6
5 L6xX10"m

6
i 9.0x10"m

Theratio of surface tensions of mercury and
water is given to be 7.5 while the ratio of
their densities is 13.6. Their contact angles,
with glass, are close to 135° and 0°,
respectively. It is observed that mercury
gets depressed by an amount /1 in a capillary
tube of radius r;, while water rises by the
same amounth in a capillary tube of radius

ry. The ratio, (r,/1,), is then close to :

1 2/5

5 4/5

g 2/3
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TR AT I 3 IS T S 7.5 € et
I T 1 AT 13.6 | 37 H9 & A1
T 9] = TS HH, S, 135° a410° €
T 9T S § T O us e, F H
At T e h W 319 2 & st aE e
r, T 9T el H TH 98 4 ¥ S e e |
Wr.ffrzﬁﬁlﬁmaqﬁiﬁrﬂ:

1 2/5

5 4/5

g 2/3

3/5

YRl 2 Wil 12 yBalell-l 2jRlicz 7.5 § sl
el rtelirll 2jelei? 13.6 5. Al 512 WL
HuS 5101 254 135° 24 0° oAl Al &, 249
sdsll MO 8 5 W3l vy Bleet druiadl sl i
o2l Al (B Gew 8) el sz well v,
Biscdt auiadl sa-ellsl b sred Gy 28 o,
Ael, (ry/15), 4 4ed Al A595
sl

1 2/5

5 4/5

4 2/3

3/5

www.FirstRanker.com



m » FirstRanker.com

ir ' 0 : . .

& & aHAWERT GO constgnby FirstRanker.com www.FirstRanker.com
volume heat capacity Cy, undergo an

isobaric expansion by certain volume. The

ratio of the work done in the process, to the

heat supplied is :

T A S s i C, # e 1
F n O F OHEEE 9O fFE s g Ea
T i # ford 78 W WS S0 9
HIIE B
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A 25%103 m® volume cylinder is filled
with 1 mol of O, gas at room temperature
(300 K). The molecular diameter of O,, and
its root mean square speed, are found to
be 0.3 nm and 200 m/s, respectively. What
is the average collision rate (per second) for

an O, molecule ?
~1012
~1011
~1010

~10 13
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-aﬂﬁamaumﬁmaﬂmm&aﬁﬂ%ﬁmﬂm.

0.3 nmﬂ?-lTZ{]{]m/'sWTaTTrﬂ;r\T%I féﬁﬁszaflﬂ

F Hug <2 & °9F (Wi UwUe) o9 e ?
~1012
~1011
~1010

~10 13

215 2510 m® Aol AVUS 1 2URSIAL A
(300 K) 1 mol O, cuyll ozl ©. O, eyl
S Wi M3 A6 o Y 21453 0.3 nm 24
200 m/s sr2d Al 9. 519 2lssH O, 249
2l WL HelldHAl (ula Hs-4) £3 sedl ¢2l)

_,,1{]!?_
~10!!
wl{]lﬂ

~10 13

The displacement of a damped harmonic
oscillator is given by
x(t)=e U1t cos(10wt + ¢). Here t is in

seconds.

The time taken for its amplitude of

vibration to drop to half of its initial value

is close to : www.FirstRanker.com
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5 27 s

3 /8

13s

U FaHiEd el S w5 T e
x(t)=e~ 01 cos(10mt +¢). TeTt TFISH T
SHF ST AT F1 AT ARESE TE I 1
BT T o HHT F gfaswe " a0

wepifEd Elas iR Al Yool 20l wsi
&
x(t)=e 01t cosg(10mt +¢). =il t ds-sul ©.

Al Ul Yot et WS Yo sl 214
AR A HE PRIl WA Al As5-L
&3l
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A stationary source emits sound waves of
frequency 500 Hz. Two observers moving
along a line passing through the source

detect sound to be of [requencies

480 Hzand 530 Hz. Their respective speeds
are, inms 1,

(Given speed of sound =300 m/s)

i 12,18

16,14
z.

5 8,18

i 12,16

T TR Fm 500 Hz g4 | @A ot
FIATE | 21 A1 U © T, T S ° e
I ®, T =eld € 13 et i 39 480 Hz
#R 530 Hz G Sl &1 57 Fmnsdi & =
FI9: ms— ! H 200

(fez & : =af1 <t =9/t =300 m/s)

;. 12,18

16, 14
Z.

5 8,18

4 12,16
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eelld Goud 52 8. o »edlssR1L BrriA sdsdl
245 o LML 21 53 8 24 480 Hz #4530 Hz
21l dusdl el A B, 2iedlssRHL s
ad 3,

(ealAdl 254 300ms 1 &)

=!lh FirstRanker.com
w5 G

i 12,18

16,14
z.

5 8,18

i 12,16

Figure shows charge (q) versus voltage (V)
graph for series and parallel combination
of two given capacitors. The capacitances

are ;
q{p,C}"‘ f.ﬂ

5001

¢ o
’ _
80 15~ —~r
_____
: _-"-Hl

10V V (Volt)

50 wF and 30 wF

20 wF and 30 uF

40 wF and 10 wF

60 wF and 40 pF
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K1 Ha T Tl | <90 T | ST e
F HE B
q(nC)t s
EHD"";?? ’__,-B
80 =t

10V V{‘;’nlt}
50 wF &41 30 uF
20 wF &1 30 pF
40 pF 9941 10 uF

60 wF 9491 40 puF

b

gl Bl i Uizl sabal 2l el
(Heuzsl) 4 (q) B3g (V) AL =usvil suld o,
detrsiHl Heauzsal (3Udle)

q(rO? i

0 —

y
__i__:L:

80 |-~

10V V (Volt)
, 50 pF 24 30 pF
, 20 pF 244 30 uF

- 40 pF 2410 pF
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A cylinder with fixed capacity of 67.2 lit
contains helium gas atSTP. The amount of
heat needed to raise the temperature of the
gas by 20°C is: [Given that R =8.31 ] mol ~ !

K1)
700]
748]

374 ]

350]

TF A A 67.2 1. % HeiE ¥ AEE
HITHM UE gaE (STP) T Eiferdd T8 93 2
T 1 aTHE 20°C 4 92 & fau aEvas
o1 B

[fear®: R=831Tmol"1K~1]

. 700]
, 748]

374 ]

i 4]
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qeAL Hi2 sl Gl sv2el &
[R=8.31Tmol 1K1 e 6]
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700 ]
748 ]

374 ]

350]

A uniformly charged ring of radius 3a and
total charge q is placed in xy-plane centred
at origin. A point charge q is moving,
towards the ring along the z-axis and has
speed v at z=4a. The minimum value of v

such that it crosses the origin is :

1/2
21 g
m | 15 41rega
2 .2 L]E i
m E—l’m&na

1/2
2(1 qz d
m | 5 dmega

L%

[2(4_d°
m | 15 4mepa

1.

1/2

4,
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AR L

1/2
2(1 g
m | 15 41rega

1/2
2 (I qz d
m | 5 dmega

L%

25U Ald [AYaEld w4 3a svedl Bseu
el o1 WAl e Bydeus q & s Goniles
DAL xy-HAUALHL Yol 2ud &, @is g
(Bconz q 24 <01 dzs z 2ial Bl o 254ell
z=4a 4l Al 52 8. [Cgadt [Ggasrd P
2ALUIIHAL (513 524L) @A 2ALML 2L o733l

-

i .

' 1/2
\E 1 q
m | 15 4mega
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In the given circuit, an ideal voltmeter
connected across the 10 () resistance reads
2 V. The internal resistance r, of each cell
is:

151

m 7 ()
AN

1AV, 15V
rl rfl

10

1.50Q

0.50

01
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AN
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TAENV-ASV
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1.50

0.50

01

i wbvaal, 2y 2ugel dleedler & o
10 0 Al 2RI HHIAR 5454 B d 2 V 2idlsH
Al 5. £35 [Agas (cell) Al 2idRs 2eRIM

15
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g,
10 Q

[]1
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15V,15V
r{l rf

;. 10

1.50Q

0.50
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A current of 5 A passes through a copper
conductor (resistivity=1.7x 10 % Q0m) of
radius of cross-section 5 mm. Find the
mobility of the charges if their drift velocity
is .1x 103 m/s.

, 15 m?/Vs

2
5 1.8m /Vs

5 L0m?/Vs

4 13m?*/Vs

STE T2 1 1 5 mm =17 w19 ( Ifearerea
=17%10"8 Om) & UF =cdh § 5 A &l
YR gelfed Bl €1 afe SEvi &1 S9aE 9
1.1x 103 m/s & Tl ST Tiaeiieran n :

3 1.5m?/Vs

2
5 1.8m /Vs

5 LO0m?/Vs

4 13m?*/Vs
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YR A B, od d¥ell g2 111 %1073 m/s
€1l Bggaoril welldldl 2l

3 1.5m?/Vs

2
5 1.8m /Vs

5 L0m?/Vs

4 13m?*/Vs

A proton, an electron, and a Helium
nucleus, have the same energy. They are
in circular orbits in a plane due to magnetic
field perpendicular to the plane. Let IP, A
and T be their respective radii, then,

1 Te < Ip{ T'He

5 TE}IP}IHE

3 iy rP=rHE

To% o= THe

il ST TR E | F U HHAA § S9E o=
TEFRE GF F HE0 FAHR w1 F A9
&1 Afr, v, Ary, WM, S A e
W%Wqﬂmw% i
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3 . rP=rHE

4 Te < I =The

Wit God gaiedl #is Mleid, 215 92l i
25 GEGler BUUA oisld Sl By A O,
sl Ml2lA, BEs2iA 2 €gler 2L sk
Wl Bt £, r, ot ryy Sl

e < Ip{ I'He

5 rE}IP}IHE

= =
IE IP ]‘HE

I, <1I

4 [ F:IHE

Two wires A & B are carrying currents
[, & 1, as shown in the figure. The
separation between them is d. A third wire
C carrying a current lis to be kept parallel
to them at a distance x from A such that the
net force acting on it is zero. The possible

values of x are:

&
A

I-I M

4

W
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wrd [zl [Cgeaus o . duil-dl geeld
widy d 8. dull ¥z 5185 215 Slled T e
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2l 5 5 oyl il U2 APIG, HHR Gd Y AL
x oAl 2y Budl & ¢

C
Al T |B
O S 0
pR
Tood
:‘:tlll‘il
1 (h-1y)
I L,
X = d x= =—d
[Im—:] e Py

A transformer consisting of 300 turns in the
primary and 150 turns in the secondary
gives output power of 22kW. If the current
in the secondary coil is 10 A, then the input
voltage and current in the primary coil

are :

; H0Vand20 A

www.FirstRanker.com

% 20V and 10 A
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i 220V and 20 A

300 W STl MU FoSel a9 150 T 9ol
Tod e FUSE 91 Ueh ZARHT &1 7 1

22 kW B | 9fe fartas sveet § 9/ &1 99
10 A % 31 Frw A S waf e

HT{T%FFT;I%:

, 40V TA20 A

, 220V AT10 A

z U0V TAS A

4 20V aam20A

wig 25 WL 300 @2l 2 150 22t
dsesdldl Bud &, el 2uB2ye wer 22 kKW
ol 8, sd As=63l dfuouHinll wHR 2dl des
10 A €l ol Ml 2P0l Yae wdl 94y
dlegss el Ul &.

, 40V 2120 A

, 220V i 10 A

o 40V w5 A

4 220V 2420 A
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E= Eqy ? cos(kz) cos(wt)

www.FirstRanker.com

The corresponding magnetic field B is

then given by :

— A

B = —j sin(kz) sin(wt)
1. C

=4 M

B = — sin(kz) cos(wt)
Z. c

—% A,

B = —j cos(kz) sin(wt)
3 c”

B = Ek sin(kz) cos(wt)
4. C

TF HHq faea-gesha 9 w5 faga &

s

=2 M
E=E, 1 cos(kz) cos(wt)

ﬁﬁﬂ*ﬁﬁﬁﬁﬂ%ﬂﬁ%ﬁ:

www.FirstRanker.com

—% A

B = —j sin(kz) sin(wt)
1 e

— A

B = —j sin(kz) cos(wt)
iy C

— A

B = —j cos(kz) sin(wt)
3 c”

B = Ek sin(kz) cos(wt)
4. C
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215 Wit [Ayreiesl oo Ay s Al yset
il 2s ©.

—F A
E=E; i cos(kz) cos(wt)

Al 2oisly Bt B ¢l -

— A
B = —j sin(kz) sin(wt)
1. C
— y
B = % i sin(kz) cos(wt)
—% A,
B = —j cos(kz) sin(wt)
C
B = %k sin(kz) cos(wt)

One plano-convex and one plano-concave
lens of same radius of curvature 'R’ but of
different materials are joined side by side
as shown in the figure. If the refractive
index of the material of 1 is .y and that of 2
is 5, then the focal length of the
combination is :

‘I\ K2
3

L ]

o B L%
www.FirstRanker.com
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fomaht askan o= ‘R’ & 91 st el & =9
£\ T A #1 Fearar fage fean s )
Ifg &18-1 % 9219 1 ATTAAIF p, T HH-2
F g1 AT ., € A TH A H
ﬁﬁ@ﬁ?ﬁ
lx\\x K2

f
B1/ o
(54

i’

L T

K1~ K2

2{pg — 12
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ﬁ%d&ﬂ’-{ 2icplln (plano-concave) A 2ise{lsa
A gl sl Yoot Al saHl 21 .
o g1 AL csloteris g 2 oflsn 2 AL s €1
Al @il dislsyedl sgdond ©

T\ k2

M/ 2
R
{ = B2
2R
> Ky = K2
R
. 2(p—p2)
R
4 27 (r1—p2)

A ray of light AO in vacuum is incident on
a pglass slab at angle 607 and refracted at
angle 30° along OB as shown in the figure.
The optical path length of light ray from A

www.FirstRanker.com

to Bis:
Aol
a“‘mﬂ,[} Vacuum
i 1 lass
bl 30 5
. C_N\B
2b
2a+
B
23
T LL)
Z. d
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TS T i o AQ Fald A+ H 60° F
=HT0 T ST & 991 SHeRT 279944 30° & HI0
W OB % Hufey faamEm & 21 o5 fam
F1 A H B TF THIE 99 TR (optical

path length ) 2T

2lrdletse il s UsleL Brel AO iy st (o)
YR 60° 5181 2AMLA =ML & 241 30° L 5191 OB il
(Baul sasloqet 2 &, s el A = B Al

usially yz deys

.__:L.‘d 0O

231,

riA512L

1]
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+2b

In a photoelectric effect experiment the
threshold wavelength of light is 380 nm. If
the wavelength of incident light is 260 nm,
the maximum kinetic energy of emitted
electrons will be :

1237
Given E (in eV)= m

L 3.0eV

5 45eV

g 15.1eV

i 1.5eV

UF WHY TaEd a9 A H G H <gel
T 380 nm ¥ | 4TS Ao fFm i e
260 nm @1 T SeAfST TerEEl w1 AfFa
RIGERETs (Ui

1237
A(in nm)

fem % E (ineV)=

3 www.FirstRanker.com
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5 45eV

g 15.1eV

i 1.5eV

s s219Asgls 2zl HdPEL @i usieHl
Ales dZEeA 380 nm . s 2L Uit «Al
Al 260 nm 1 dl Geuls/d daszididl
Yy A[cABed %3l

1237

wUd[ E (eV )= e

3.0eV
45eV
15.1eV

1.5eV

Two radioactive materials A and B have
decay constants 10A and A, respectively. If
initially they have the same number of
nuclei, then the ratio of the number of
nuclei of A to that of B will be 1/e after a
btime :

www.FirstRanker.com
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k1
9 A
4.
=1 3=t gl A 991 B 99 faais, wEw,

10A 91 A B1 Ife e H 3% T9H H
TA AR A A Fa TF I AT B F
AT T H=A HT I 1/ e BN :

1

10 A

1

11 A

of oAl uELA 24 B Al s 2Adsd
TON 2 A 8. ol HIEGHHL AL HHLA Hval
(el ¢ Al A 2 B AL ezl dva-l
aeliriz 1/ e 2l o Hi2ell ¥+ 2431,
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An npn transistor operates as a common
emitter amplifier, with a power gain of
60 dB. The input circuit resistance is 100 £2
and the outputload resistance is 10 k{). The

common emitter current gain f is:

1 px10%

T npn 2T 60 dB WIfs w1 el 39T
IS YaHE % B9 H HH F &1 5H
gftgy = faen wfadig 100 O 991 friF @
Hfads 10 k() B 1 S9ATS Soeis 91 w1

B%:

www.FirstRanker.com
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215 npn 2ld 232 60 dB /2l W I HElL

siuA 2iflez apelsiz a2l ad &, uRuuHl

Seiye R 100 O 2 218242 dls (MR)

2 10 kQ 8. 51 2dlerdl vaw aledy g
6.

6x10?

A message signal of frequency 100 MHz
and peak voltage 100 V is used to execute
amplitude modulation on a carrier wave of
frequency 300 GHz and peak voltage
400 V. The modulation index and
difference between the two side band

frequencies are :

] 0.25;1x108Hz

5 4:2x10° Hz

5 0.25:2x10° Hz

i 4;1x10° Hz

www.FirstRanker.com
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q91 fIFaT siezar 400 V Fi1 UF 9esd o9l &
A Afged F01 F ol w0 g1 Higer
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AR

; 0.25;1x105 Hz

5 4:2x10° Hz

i 0.25:2x10% Hz

i 4:1x10%Hz

100 MHz 20t 244100 V uls (Merd) diesy
dlonl »is AU 234 (message signal) 4
300 GHz »ustt #4400 V s diczsr il
5R4R a1 (carrier wave) W 2ivdlzys udiA
adls AR 2Ud B, YA Bisd i o
Hids ols Al 2ugf ozl dsiad o.

] 0.25;1x108Hz

5 4:2x10° Hz

5 0.25:2x10° Hz

i 4;1x10° Hz
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of 2 M) is required to convert the above
galvanometer into a voltmeter of range
0 -5 V. Therefore the value of shunt
resistance required to convert the above
galvanometer into an ammeter of range

0-10 mA is :

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

Options:

: 200 €2

5 100 £2

g 500 02

i 10 02

Question Number : 29 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 Wrong Marks: 1

U e F 2ol TearHI2, o1 quf fa&T um =

MT10°4A 2 SHR TH0-5V WH F

AreeHe | 95ed o fod 2 MQ & gfay =i

ATFYEFHA &1l 2 | 1 59 TF 0-10 mA WH F

e § F5ed & fod fa wiz gfadg =0

AEvEE B

Notg:dlz?r this question, discrepancy.is found in question/answer. Full Marksis being awarded to all
candidates.

Options:
: 200 €2

5 100 £}

g 500 2

i 10 02

Question Number : 29 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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0-5V 3rey Griddl Alezlezal 3uicdld se
e =i 2 MO Al el waziadl v: ub oo,
Azl Gualsd dleaiFler A 0-10 mA ey 8218l
szl 3uldR sve avzdl 2z © ¢
Note: For this question, discrepancy is found in question/answer. Full Marksis being awarded to al
candidates.

Options:
: 200 2

5 100 2

g 500 2

i 10 02

Question Number : 30 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1
[n a meter bridge experiment, the circuit
diagram and the corresponding

observation table are shown in figure.

R :

o ey MMAX
:ﬁiesistance
“~_box - / Unknown
P{v‘ resistance

| o

E K

Sl No. R (£1) [ {cm)
1. 1000 60
2 100 13
3 10 1.5
4. 1 1.0

Which of the readings is inconsistent ?

Options:

1
1.

www.FirstRanker.com
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I

e Hi2 g 94 o ford, e a9 | e

it fom  feg 73 #)
o R .~ u'f'!.'fl'.'"i"'. X
,‘i{esistancé
“_box - /Unknown
s
2 resistance
PR
|| #
E K
Sl. No. R (1) 1 (cm)
1. 1000 60
2. 100 13
3. 10 1.5
4. 1 1.0

o I T IEAiF S 7

I
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E K
54 R (1) [ (cm)
1. 1000 60
= 100 13
3. 10 1.5
4. 1 1.0
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following compounds tlowards
electrophilic aromatic substitution
reactions is :

slele}

(1)

I<I<IN

=

[<II<Il

M

, M<I<I

4 M<O<I

wHfeF sorERE Tl wiasarE SAfafFEms b
fr=afeafaa It =1 "2 Afafmarasa =
Fﬁﬂ%:

©©

[I<I<Il

COCH,4

—

[<II<1

ra

- M<I<Il

, M<I<I
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1 i“mm{a
(1D

(1)

I<I<IN

=

[<II<Il

M

M<I<O

A

M<O<I

Major products of the following reaction

are :

_~~_CHO (i) 50% NaOH
| +HCHO — —
= (i) H30

CH,OH
HCOOH and
e IEDH P ~COOH
and |
e
=,

CH,OH and HCO,H

www.FirstRanker.com
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~CHO (i) 50% NaOH
+ HCHO >
~ | (i) H,0"
~_COOH
CH,OH & |
.
1.
_~~._CH,OH
HCOOH aert |
!
Z.
~CH,OH _~~_COOH
e |
= e

, CH;OH e HCO,H

Al 2l wsieAl yoa Aluse el -

CHO (i) 50% NaOH
+ HCHO T >
(i1) H30

. CH,0H "~ _COOH
| e |
= — I,

, CHiOH 2 HCO,H

www.FirstRanker.com
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a—D-glucnse, CI —C4 and CP_—C&
]jnkages

B-D-glucose, C;—-C4 and C; - C,
linkages

a-D-glucose, C; —C, and C; —C,
linkages

B-D-glucose, C;—C, and C,-C,
linkages

ufterfae T A ©

, o-DgHM, C, ~C, T C,~CdH

5 B-D-Teahls, C; — C, 791 C, —C, 94

. o-D-TFHE, C, —C, T C, ~C,HH

wHHAL U2 AL vl B.
, e-D-%sl, C)—C, % G~ Cg ahsigll
, B-D-%sbi, C; —Cy 2 C; — Cg sasiCll

. a-D-%gsls, €, —C, 2l € — C osidll

= = = =
¥ B-Dg51:, T =, TH G~ Cp WSl
' www.FirstRanker.com
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The principle of column chromatography

15 .

Differential adsorption of the
substances on the solid phase.

Differential absorption of the
substances on the solid phase.

Capillary action.

Gravitational force.

TR JuieiiEt 1 fagr 2

ST W I UeTE] o SAaueas A

1.

& T W1 9 U214l & S ST

5 HITeR TR

4 T

wcoy sluzizusl -l Beaia

| R Guz ugielld dsadld e

, Gl Bl Guz gl dsiadly vaaiivet

o ledl-Gau
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Increasing rate of S.ql reaction in the

following compounds is :

| I
ol
(A) (B)
i |
opven
HyC Xy~ H,CO~
(© (D)

L B <(A)<D<(©
, (B)<(4)<(Q)<(D)
. (A)<(B)<(0)<(D)

., (A)<(B)<(D)<(Q)

www.FirstRanker.com
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[ I
II .L\_x MeO_ : J\
(A) (B)
I I
. *"J\h ,f’l e,
HSC'Q/ H,CO
©) (D)

. (B)<(A)<(D)<(O)

, (B)<(A)<(Q)<(D)

. (A)<(B)<(Q)<(D)

, (A)<(B)<(D)<(Q)

oAzl 2 didlerdl W2 S,1 AL 2adl 54

2L
I |
( :I/ Jl““x MEQ& i: :. _,fj\
(A) (B)

I I
,f*l“x_ /@,/J\
HSC"@ H,00 e
(€ (D)

. (Br=tAr=tbr=to
www.FirstRanker.com
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. (A)<(B)<(O)<(D)

, (A)<(B)<(D)<(Q)

Ethylamine (C;H;NH,) can be obtained
from N-ethylphthalimide on treatment
with :

, CaH,

, NaBH,

= H,O

, NH,NH,

7 # 4 fFas |y Aivga 0 91 W/
N - tfyadeimee § ufaaus™ (C,H.NH,)

o e 11 T 8 7

. Sl

, NaBH,

= H,O

, NELNH,

www.FirstRanker.com
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U514

i SEL

, NaBH,

5 HO

, NH,NH,

The major product of the following reaction

is:

L,
HI (excess)
A
~o~(
\
OH
NC~~ ™SOH
_OH
NC~
2
= | I
S
. NC~~ ™SCOH

www.FirstRanker.com
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P
|
NC~ T-OH

! I
4, NC~

—
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o -
| HI(9g usdl)

=

I\;C”” ~OH

Q fDT |
NC— 1

e
I

! I
4 NC~

The major product of the following reaction
is:
o
CH,—C—CH CH, CH3OH
1 Br

ci
CH;—C —CH CH;
H OCH,

www.FirstRanker.com
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c,
CHjy— C—CH,CHy
. OCH,
CHy
CHj ~C~CH=CH,
4 H
fo=r sAfuferan =1 7= 3o 2
CH-;
H Br
g
CH;—C—CH CH,
1 H OCH,
CH,4

|
, CH3—C=CH CHj

e
CHy —C—CH,CHg
- OCH,
CH,
CHy —C—CH=CH,
4. H

www.FirstRanker.com
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CH;— u: CHCHB CH;0H
H Br

i
CH; —C—CH CH,
H OCH,

o
, CH;—C=CHCH,

cH:
CH;— C—CH,CH,
- CH,
CHj
CHy—C—CH=CH,
4. H

Which of the following is a condensation

polymer ?

1 Buna-5

4 Nylon 6, 6

= Teflon

¥ Neoprene

= | 4 = 99 Jges 27

=A1-5
1. www.FirstRanker.com
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i i

g, <Hel

, i

Al arderiEl s e vgas 97

, “4-S

5 Al 6, 6

5 Cselr

N el

The major productof the following reaction
is :
OH

| .
CH,CHCH,CH,NH, ethyl formate (1 Equwil

triethylamine

o
P

O H
CH;CHCH,CH,NH,

PH
. CH;CHCH,CH,NHCHO

. CH;CH=CH-CH,NH,

www.FirstRanker.com
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frefafas afiiFs #1 9= SR B

Ol
| HHE
CH,CHCH,CH,NH, 3 #re (139%)
grsufarerufe

0
P

O H
CH;CHCH,CH,NH,
OH

|
, CH;CHCH,CH,NHCHO
. CH;CH=CH-CH,NH,

lll}ll
¥ CHy -CH-CH=CH,

ALl Wil Yoo Aluer &

OH

| A 3 1 eauiv,
CHACHCH,CH,NH, gadasidz (1 equiv }}

ARBERIE R

o
P

O H
CH;CHCH,CH,NH,
OH

I
. CH;CHCH,CH,NHCHO

. CH;CH=CH-CH,NH,
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The isoelectronic set of ions is :

] N3-,0* ,F and Na*

5 Li*,Na*,O%?" andF

. N*~,Li*, Mg?* and O?

> : -+ b £l +
i F~,Li",Na™ and Mg

HEA H HHTARI AR T2 B

; N*7,0%,F~ @4 Na“

5 Lit, Nat, Q2 9®EF-

5 N°7,Li*, Mg?* @ O?

@ F~,Li*, Na* 9= Mg?*

il ddsglAly sds 597

i, N9, 0= F el Na *

5 Lit,Na*,O* =4 F

N3 Lit, Me2+ = O2

=
www.FirstRanker.com
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Match the refining methods (Column I)
with metals (Column 11).

Column | Column 11
(Refining methods) (Metals)
(I)  Liquation (a) Zr
(IT) Zone Refining (b) Ni
(III) Mond Process (c) 5Sn

(IV) Van Arkel Method (d) Ga
(D= (c); () - (a); (II) - (b); (IV) - (d)
5 (D) - (c); (IT) - (d); (IIT) - (b); (IV) - (a)

5z (D= (b); (IT) - (c); (ITI) - (d); (IV) - (a)

4 (D= (b) (1) - (d); 0I) - (a); V) - ()

gftsRTo fafasr (FTAR 1) F1 9l

( SRTeAH 11 ) F |1 GHA FHiTod |

FTAH 1 T 11
( ufreRoT fafir) ( orad )
(1)  TTEATF HFR (a) Zr
() < AwEET (b) Ni
(I) == WHA (c) Sn
(IV) =F 3 fafy (d) Ga

(D= (c); (1) - (a); (I - (b); (IV) - (d)

2 () - (c); (I) - (d); (TTT) - (b); (IV) - (a)

www.FirstRanker.com

5 (=L T = Te) M - (dp V) - (&)
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Wlgszeldl wEadl=l (zdet 1) A adal
(24t 1) M sdsl

s, 1 o 11
(2bgszadl wEadlA) (M)
(1) aoelE- (a) Zr
(I i 2Ylgswal (by Ni
() =5 UsH () Sn
(TV) d- =5 yeald (d) Ga

; (D= () (W) - (a); (II) - (b); (IV) - (d)
o (D)= (); (I) = (d); (TTT) - (b); (IV) - (a)
5z (D= (b); (IT) - (c); (ITI) - (d); (IV) - (a)

4 (D= (b) (1) - (d); 0I) - (a); V) - ()

The synonym for water gas when used in

the production of methanol is :

L fuel gas

> natural gas

y laughing gas

Syn gas
4 MB

www.FirstRanker.com

AT Tor T IO U W HeAteT 6
Ieqed § W fRA Wi s, @ g ;. Www.FirstRanker.com



‘,% hirstranker's choice .
www.FirstRanker.com

1! » FirstRanker.com

o T i
Sfﬂﬁﬁﬂi’m

, T

sy, (22 d) sedlz (HEAaHl vtz
UM 5 R Al |l 547

bl
| Ly
o gl Ay
4 Ao A1

¥ Ml 3

The alloy used in the construction of

aircrafts is :

, Mg-Al

5 Mg - 5Sn

= Mg - Zn

, Mg-Mn

www.FirstRanker.com
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A4 )

. Mg-Al

5 Mg - Sn

= Mg -Zn

, Mg-Mn

[l 22y gyl Feed 567

, Mg-Al

5 Mg - Sn

= Mg -Zn

, Mg-Mn

The oxoacid of sulphur that does not

contain bond between sulphur atoms is :

, HS50,

, H;8,04

= H252D3

4 H25:07

www.FirstRanker.com
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, HS50,

, H;8,04

= H252D3

4 H25:07

Hesirl pUsHIIRS, o MeszAl URHIBL 92
o{t 1Al 44l A

. 50,

The correct order of catenation is :

1 SizS5n=>C>Ge

5 Ge>5n>51>C

= C>5 >Ge = 5n

4 C>5n>5i= Ge

www.FirstRanker.com
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1 Siz5n>C>Ge

5 Ge>5n>51>C

5 C>5>Ge = 5Sn

4 C>5n>5i= Ge

SeAglHl ARl suis 9

1 SizSn>C>Ge

5 Ge>5n=>5i>C

= C>5 >Ge = 5n

4 C>5n>5i"= Ge

Consider the hydrated ions of Ti2+, v2+,
Ti**, and Sc®*. The correct order of their

spin-only magnetic moments is :
, ST <Ti+ < TR+ < V24
o T3+ <Ti2+ <S3+ < V24
<3 3t < Tidt+ <« Y2+« T2+

y V2te T2t < T2t <53+

www.FirstRanker.com
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HETF@'%TI%

;. St <Tid* < TE* < V2

> Ti3 2 .,::_TIEP .,:Sca-r- {vzr

5 St <Titt < VE P Tt

J V2+{T12"'-‘-'Ti3" ‘f-S-L"3+

—Hﬁlﬂw Wﬁ/ FirstRanker.com

Ti2t, V21, Ti2* 2 S spettlilovet 2l
el Al Auedl gsct 2l 2eisly wsweuHl

Ml 5¥ 5417

. St <« Tidt < T2+ < 2+

> Ti3 2 .,::_TIEP .,:Sca-r- {vzr

5 St <Titt < VE P Tt

J V2+{T12"'-‘-'Ti3" ‘f-S-L"3+

Three complexes,
[CoCI(NH,):]** (D),
[Co(NH,)5 H;O]* * (IT) and
[Co(NH,) ] * (1)

absorb light in the visible region. The

correct order of the wavelength of light

absorbed by them is :

(D> > (D

www.FirstRanker.com
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5 () > (1) > (1)

, (@m)>a>Q

T HH,

[CoCI(NH,)]** (I),

[Co(NH,)5 HO* * (1) Ten

[Co(NH,) P+ (1)

¥4 85 H I SEwiiug w0 €1 59 g
AN W19 F TS 1 Fal 6T &0 ;

, (> (D>
, (0> (>
_ (> @ >

, (> (> ([

=g wslell

[CoCLNH,)s]>* ()

[Co(NH )5 H,O* * (IT) it

[Co(NH,) ]+ ()

eI [CRalr il usted 2MeL 53 8. il gRL

LMLl M5 AL aZadenddl Wzl s
&

1. ()= (1) > (I

, (D> (> [
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4 (ID>()>(D

The species that can have a {rans-isomer
is:
(en= ethane-1, 2-diamine, ox = oxalate)
0 [Pt(en)Cl,]
, [Zn(en)CL,)
[Cr(en),(ox)] *

=

" [Pt(en),Cl,]*

a8 Tffeis foge uF 279 - A 8 el
L
(en=T¥-1, 2-EEUHM, ox = HATEIE)

. [Pen)Cl,]

 [Zn(en)C1,)

n [Cr(en),(ox)] *

a5 [Pt{en),Cl,]*

wllallo 5 o2 2l WHE2s Y 6

03 V1ol PR P

{m_ s.r— T ‘-5}
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, [Zn(en)C1,]
g [Cr(en),(ox)]

a5 [Pt{en),Cl,]*

The regions of the atmosphere, where
clouds form and where we live,

respectively, are :
Troposphere and Troposphere

1.

5 Troposphere and Stratosphere

y Stratosphere and Troposphere

i Stratosphere and Stratosphere

AGHEA F1 98 HF T8l 915 994 © a9 faa
E’qﬁ'ﬁﬁ 3 FHI: ﬁ%

| SRR (HEEE) 991 SR
, IR 991 PR (gHargHed )
g TEWRET T 2I9TERET

4 TECTERI A9 SRR

www.FirstRanker.com
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] sllo] 2UUCL 2 &6 23|

5 IO 2USREL 24 HHAL 2UREL

= HHAN, 2SS, 2o &S 24301

4 HHAM 2AUAREL 24 HHAM 2UsRe

At 300 K and 1 atmospheric pressure,
10 mL of a hydrocarbon required 55 mL of
O, for complete combustion, and 40 mL of
CO, is formed. The formula of the

hydrocarbon is:

1. C4H6

o C—i-HE

g o

, G

300 K 71 1 SgHead 3 T, TF BEerEd
% 10 mL & qU 581 % ¢ 55 mL O, i
STETIF BTl @ 79140 mL CO, 0= Bt 2 |

TEEHET F YA

1. C4Hﬁ-

C,Hy
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, G

300 K 2L 2 1 AUcAl2AsREIAL £l 10 mL 215
LE5IsLeAA A HYel g6 539 W2 55 mL O, -l
3R WS B, sl 0 mL CO, Grugd A ©. dl
Bl Slgglstein- 4L 2l 7

1. C4H6

o C-i-HE

g o

, G

Consider the following table :
Gas a/(kPadm®mol~ 1) b/(dm’mol 1)

A 642.32 0.0519
B 155.21 0.04136
C 431.91 0.0519
D 155.21 0.4382

a and b are van der Waals constanis. The

correct statement about the gases is :

Gas C will occupy lesser volume than
gas A; gas B will be more
compressible than gas D

Gas C will occupy more volume than

gas A; gas B will be lesser

= i IS -
C{'_uul_ui:nnr.un_ OTelT Bas

www.FirstRanker.com
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gas A; gas will be morgVWw.FirstRanker.com

5 compressible than gas D
Gas C will occupy lesser volume than
gas A; gas B will be lesser
4 compressible than gas D

= e . fa=n Fifau
T a/(kPadm®mol ')  b/(dm®mol 1)
A 642,32 0.0519
B 155.21 0.04136
& 431.91 0.0519
D 155.21 0.4382
a 91 b FFETeH feris F1 19 F T H
Hﬁw % -

W\ C, 19 A F 9o H FH AT
T, 79 B T D = g | sHme Sy
, B

T C, /M A F qo § SET SAE6H
S, 71 B, 79 D 1 9o § 9 HarEy
o T

| C, 19 A F1 9o § == 1Ead
07 79 B, 9 D &I qEA H SR
- HET B

W C, ™M A #1 g § &9
St T B, 19 D i g § Y Hied
4 EI

www.FirstRanker.com
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Ww4a/(k Padm®mol ')  b/(dm’mo i)
A 642.32 0.05196
B 155.21 0.04136
C 431.91 0.05196
D 155.21 0.4382
a @il b Sl LAl B 2L @l We
Az [Ee-t el

Wy C ol =y A s3cll @18 58 As3; Ay

B ®i iy D sacll =4 £eiril gl

AWy C = Uy A 53l o4 58 2153
2 D 53l 21 gl ol

Ay C = oy A 53l 9 56 252l ;
B ey D s3cl 944 el ¢al.

4y B

B

AWy C 2oy A sl g 56 AsU; Ay

The graph between | and

distance) is shown below.

repr esents ;

£

|¢|2||

i 1s orbital

5 25 orbital

B 2l 4y D sl 28l el eal.

r(radial
This

www.FirstRanker.com
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4 Zp orbital

W2 a9 r (Ieae ) & == 9Tk Ad geivig

T T e
2 |
ul?|
I"y N
- ;

W2 o r (3Md icR) AL 2udw 2Nd S d
9 UlAAE 52 B A 204l )

*

[
Ui
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o
5 I

During the change of 'Dz to O, , the

incoming electron goes to the orbital :

o*2p.
1 P:

O, Fl O, F TREda & W57 M aell e
form o 4 IEM AT T :

a* 2p.
1 P;

& ¥ Ep__‘

5 ™ 2p,

4 ™ 2Py

0, 8l O, 1 3uicR 23Ut 2UHARL S 58
sel odl :

www.FirstRanker.com
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o T2py

A process will be spontaneous at all

temperatures if :
1 AH>0and AS>0

5 AH<0and AS<0

5 AH<0and AS>0

4 AH>0and AS<0

T TohH I o191 9 T=4: 2 At

; AH>0741 AS>0

5> AH<0 T AS <0

z AH<0 T AS>0

4 AH>0 791 A5<0

ulsul g35 dArasd 2] 22l o

, AH>0 v AS >0

www.FirstRanker.com

www.FirstRanker.com



:Il, jrstBanker.com

Furstranker s choice i
www.FirstRanker.com

- AH<D il AS > ()

4 AH>0 21 45<0

At room temperature, a dilute solution of
urea is prepared by dissolving (.60 g of urea
in 360 g of water. If the vapour pressure of
pure water at this temperature is 35 mmHg,
lowering of vapour pressure will be :
(molar mass of urea=60g mol - h

) 0.027 mmHg

5 0.031 mmHg

= 0.017 mmHg

" 0.028 mmHg

FEfdTT W, A = U 7 fae3T 0.60 g IiEn
1 360 g T H HeIsht FE S & | 59
T Afe g 9 1 A9 3= 35 mmHg 3 Al
9 T/E 1 AFTHA B
{?}ﬁmﬂﬁﬂtw =60 gmol ~1)

) 0.027 mmHg

5 0.031 mmHg

5 0.017 mmHg

www.FirstRanker.com
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LARSIAL A, Y21 ¥E 2192l 0.60 g 4R
360 g Wbl 2Houvild ciaseml 2ud 8 sd 21
ArgiA 2146 welld ey geel 35 mmHg dl
GMYEGLOML BZLSL 2liEl

(3l e e =60 g mol 1)

: 0.027 mmHg,

5 0.031 mmHg

5 0.017 mmHg

5 0.028 mmHg

Consider the following statements

(a) The pH of a mixture containing
400 mL of 0.1 M H,50, and 400 mL
of 0.1 M NaOH will be approximately
1.3.

(b)  lonic product of water is temperature

dependent.

(c) A monobasicacid with K, =10~ ®has
a pH=5. The degree of dissociation
of this acid is 50%.

(d) The Le Chatelier's principle is not

applicable to common-ion effect.

The correct statements are :

. (@), (b)and (©)

, (2 tbyamd(d)
www.FirstRanker.com
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, (b)and ()

=1 FeFl | fa=anr sifad,

(@) =9 fagm = pH, 599 400 mL 0.1 M
H,SO, @41 400 mL, 0.1 M NaOH %,
T 1.3 BT

(b) el 1 HAEA U 919 9 00T & |

(@ K,=10"° 9% UF UHURH T Kl
pH=5 %, 59 377 &1 fadrer A1 50%
Tl

(d) Ta warferd fosra 99 #EF 39@ T
& N B

WA FUAE

, (@), () T (©)
, (@), (b) T (d)
. @71 ®)

, ®FE)
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(a) 400 mL 0.1 M H,SO el 400 grvlww.FirstRanker.com www.FirstRanker.com
: 2 4 ?
01M NaOH -t (B pH «oeet
1.3 %3l
(b) welld 2uslHs opusie dray 2uakd
8.

(©) 25 Hirl Glzs 2RSALK, =107 2
adl pH=5 9, il [Sedlsr=t 2i21 50% el

(d) azielerAdl Bedid Ui w1 20
(commorrion effect) @2l < A) Yol
2.

AL [Feu-l 2Ued

, (@), ()2 (o)
, (@), (b) # (d)
2 @), ()

(b). ()

4.

Consider the statements 51 and 52 -
S1: Conductivity always increases with
decrease in the concentration of

electrolyte.

S2: Molar conductivity always increases
with decrease in the concentration of
electrolyte.

The correct option among the following

is:

L Both 51 and 52 are correct

5 Both 51 and 52 are wrong,

= S1is wrong and 52 is correct

www.FirstRanker.com
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S1 941 S2 FHYHl T f9ar Fifan
S1: Taga w17929 =i 9r=a § FH & 91"
ATl Hed Fadl & |
S2: Taega 19eea =i 9rsd H FH AW F
1Y HieR Setahal 299 92d] 21
ﬁrﬂﬁ’ﬁﬁfﬁﬂﬁqgﬂﬂ:
S1 71 S2 ST Wl

1.

» S1 7= S2 B e € 1
5 S1 T T 41 52 T T

4, S1 W@l & T S2 e 2 |

S1 i S2 (el -l dl

S1:  [EealGeuse Al digermi s2isl 24 dl al
clsseML XA AURL UL B,

S2:  [Agrlaeusat Al Mgl s2isl u Al -l
AR lssHl SH2U AU 2 8.

el LAl U8l s [Eenql 2l -

, St i §2 Gl MR 59,

5 Bl Wil G2 i Bi2L 8.

5 S1 Wi B 1l 52 Wiy B.

4 S1 ¥R ® 214 52 vg ©.

www.FirstRanker.com

www.FirstRanker.com



a! » FirstRanker.com
t&itﬁiﬁ#@&qﬁﬁﬁ ahalffernal WOURHy . FirstRanker.com
grows as N'(t) =N, exp(t), where the time t
is in hours. A dose of antibiotic, taken
orally, needs 1 hour to reach the wound.

Once it reaches there, the bactlerial

dN
population goes down as LT — — 5N2,
L

N
What will be the plot of Wﬂ vs. L after

1 hour ?

—

5 )
No| /
N
5 tih)
No
N e
4 t(h)

T A J19 H S GHA0 T8 YHE
g & N'(t) = Ny exp(t), 5T& 999 t 52 § T |
Hg § TREECE Fl TH GUF o4 W
UZtamated "9 a% Tedd § UF 5 ol £
UF AR 9% 98 Ugd Wil & o SRl &
wiem A 5w, < = - 5N e o

dl

www.FirstRanker.com
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1 t{h}
_G
N
t{h)
tih)

z|Z
E ;
Fd

AUidRs wHl w4 Hsel N (H)=N,
exp(t) 8l 48 & edl Hud t sAlsHl B,
wieZloteifesl we sz Ao se el elzen
wi5 515 QPL S, il oL wéi uesl soeepAi-l

& dN o
Mol B2IOL UM 5. o T SN 8. dl
L

N 5 s e
T?['c‘l@au £ Al el 2 2UAL -

1 t{h)

> t{h)
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A gas undergoes physical adsorption on a
surface and follows the given Freundlich
adsorption isotherm equation

& e
m

Adsorption of the gas increases with :

: Increase in p and increase in T

o Increase in p and decrease in T

4 Decrease in p and increase in T

4 Decrease in p and decrease in T

UF TH F UH T2 W Afqs aAfugiem g @
AR 92 foi T wEe=fas Atuvim Eard
THHI 1 ST Al &

-I

— = kpﬂﬁ
m

g = AT Se T 4t

, P @ T T @

www.FirstRanker.com
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, P e T T e

25 i 2wl wr olllds wlbaivel i ©,
o o grodla lEaivel wuand wlse

T = kp® J uep@ 8. dl iy »Rsie

m
43l sl

, P L SERL @A T 4l Rl
o, P UL AHRLAA T 3 21l
5 Pl Bl YA T H «aRl

, P s21sl v T i =2l

Mathematics
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which one of the following statements is
not true ?

| [N = f6S)
o ﬂg{s}}ZS
5 8(f8)=S

4 8U5)=8g6)

A fix)=x2 xeR | T 1 A =R, F o0
g(A)={reR:f(x)e A} ¥I AES=[0,4] &
=1 5 9 #9 °1 U F9 T TE 2

. fg6)=fS)
o> ﬂg{S}}=5

. 8(f(8)=S

4 8U3)=86)

Al 5 flx)=x% x e R. 5BUCL AR 3L,
g(A)={reR: flx) e A} Al cuvalfdd 531 oA
S=[0,4] cl {lz [Qeudl U5l 54 w27
. fg6)=fS)

> ﬂg{S}}= S

www.FirstRanker.com
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(1+ i) .
If a0 and z = ———, has magnitude
a—i
B pens
wg,then z isequal to:
1 3,
— ——1
1 B b
1 3.
5 B D
3
— ——q
= 5
1 3.
——=1
4 > 5
| _ (14 i)
afg a>0 99T ;= |1 9HM
a—i

-
(magnitude) Jg Tz W

13,
, B 5
1 3.
_-.|._‘-
5 .3 B
i
= iz
5 8 B
1_3,;
5 5

4. www.FirstRanker.com
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ot e |
ammﬂzzu-ﬁmﬁgr&%

od
d i
'\lE .
1 3,
-— ——1
1. 9 O
1 3,
_-.|.._I'
5 5 5
3 1,
- — =1
a 5 5
1 3.
— = =1
4. 5 5

If « and $ are the roots of the quadratic

equation, x>+ xsinfl — 2sinf=0, 6 € ({],%Jr

u]l | H]E

then 7 1s equal to:

(u_u-l p12 }'[u B

_ (sin0 4 g)2

www.FirstRanker.com
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Ife fgamdt T, 22+ x sinf — 2sinf =0,
0 .{n,g] FHAa TAMBE, @

“12 } [:,,12

(u_u_} I5_u]‘|{“ [5}24 T

o o =i B [gad wlszel

i1
,—

x2+ xsinh — 2sinb =0, 0 e{n 2} Al oflsy €1,

-

dl

(“—12_} B—Iz)‘(“ B2 =

215
| (sind g)2

www.FirstRanker.com
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2 :

212
_ (sin0 4 g)!2

2]2
(sin® — 4)2
X sinfl  cosb
If Ay=|-sinf ;s 1 [and
cosh 1 ¥

X sin2l  cos20
Ar=|-sin20  —x 1 |, x=0; then

cos20 1 x

forall B e [ﬂ, g] 2

| A—Ay=—208

5 ﬁ.t+ﬁ2=—2{x3+x—1}

j A; — A, =x(cos20 — cos46)
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cosH 1 X

X sin2l cos20
Ap=|-sin20 —x 1 |, x=0; WA
cos2i 1 x

0 e [ﬂ, E] ERI
s 2
. A=A, = =223

5 Ay +A,=—-2(x3+x—1)

j A; — A,=x(cos2h — cos46)

x sinfl  cosf
s Ay=[-sinf 5 1 | =4

cosl) 1 X
T sin2f0  cos20

As=|-sin20 —x 1 |, x=0; dl =&
cos 20 1 X

W.HE£D, %] e

5 Ap+Ay=—2¢

5 A +A==2(x*+x—-1)

i Ay — A, =x(cos2B — cos40)
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If the system of linear equations
x+y+z=5

x+2y+2z=6

x+3y+Az=p, (A, p € R), has infinitely
many solutions, then the value of A+ pis:

;12

e g e HE5e

x+y+z=>5

x+2y+2z=6

x+3y+Az=p, (A p e R) F 37 2 2, A
A+ p I HAE

;12

www.FirstRanker.com
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x+y+z=>5

x+2y+2z=6
x+3y+Az=p, (A, pe R), A 2idd Ghal €,
al A+ p Al Bua 8.

; 12

The number of 6 digit numbers that can be
formed using the digits 0, 1, 2,5, 7 and 9
which are divisible by 11 and no digit is
repeated, is :

#Hi (digits) 0,1,2,5, 7 T419 = T4 H B
iRl el UM HEE, o 11 9 99 B a9
o8 =18 Y of% S=m 9 &, F Hem

. 48

60
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4 36

YA 212 0, 1, 2, 5, 7, 9 2isl-L Gusio 8l 6
wigll 11 98 [EAousy Sedl dva i)

p. 48

60

If By By Dy wivviviny Ay OTE AN AP and
aytagtaz+ ......... +aj5=114, then
a!+aﬁ+a.”+am15equa]to:

1, 38

A ay, ay Ay meeeen ,a, T TAE 99 H €
T a; +a; +as+ e +am=114 %, Gl
a, +aﬁ+a“+amw%:

38
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= 76
g 98
s Ay, 8y, Ay, ceneens ,a ety Hellul (A.P.)
@ a, + agFagt . ta,,=114, dl

aq + aﬁ+an +a.16 ==

1, 38

The sum

5x (P42} 7x (P+ 2%+ 3%

3x 1°
] + 5 | N

12 12 4 22 2422 4 2

upto 10% term, is :

i 600
620
z 660

680
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F JUH =0 TEl F ATFA §
. 600

620

680

SR TU

ax 2 Bx[1¥+2] 7x 1%+ 2%+ )
" +

1> 1= 12422 432

(10 ug y#ll) crer
, 600

620
5 660

680

If the coefficients of x2 and x> are both zero,

in the expansion of the expression
(14 ax+bx?) (1-3x)!° in powers of x, then
the ordered pair (a, b) is equal to :

] (—21, 714)

~54,3
, (=54,315)

= (28, 861) .
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afg x H1 =al (powers) H, =A9H
(1+ax+bx?) (1-3x)!° &F 87 | 22 791 27
SF1 % U I F T §, A HiET g
(a, b) =& E ;

. (—21,714)
~54,3

, (~54,315)

5 (28, 861)

, (28,315)

x Al s, FHawel (1+ax+ba?) (1-32)0
Al [, s x2247 13 ol 4eyR1sL 241
€M, ol 53945 s (a, b) =

] (—21, 714)
— 3
5 (—54, 315)
- (28, 861)
i (28, 315)
-1 3 —K3
If lim = lim — 5, thenkis:

y—31 %=1 r—k v
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LI | oo

L
o | W

M | W

; 1 ; k
afe lim>X = llr‘nxz—r al k TTER
*—31-%—1 r—ky 1.;2

L | oo =

L
0| W

N |

o . x°-k
sd lim = lim — i
y—1:x—1 1k p® k2
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2
3 8
3
4 2
sin(p + 1) x + sinx | wed
x
Hlf{_}::}=< q s T
x+x2-x
3 A
x’2

is continuous at x =0, then the ordered pair

(p. q) is equal to :

www.FirstRanker.com

www.FirstRanker.com



TS f(x)="

» FirstRanker.com

F'*“@‘kelfﬂhﬁm ., X <ulvw.FirstRanker.com
q . =D
A/ 3 I}ﬂ
x?

x=0 T Hd &, T HET T (p, q) T E

4 f(x)=

'sin (p + 1) x+sinx

x
4

x4+ x2- Jx

L

37
12

x<0

. =0

. x>0

2 x=0 20 Ui &Y, dl s945 S (p, q)
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Let f:R — Rbe differentiable at ¢ € R and
fio)=0. If g(x)= |

,thenatx=c, gis:

, differentiable if f"(c)=0

5 differentiable if f'(c) =0

- hot differentiable if f'(c) =

” not differentiable

O f:R—R, ceR T FTFeEE & ag
ﬂc}z{]%lqﬁg(:ﬂ:.U

,?'ﬁx:c‘:ﬁ,g:

AaFeHE €, G f'(c) =0

1.
5 AFFAE 7, 4 f(c)=
o FAwCE T8 €, A ()=

5 HTFAE e B

rls f:R—= R 3 ceR 2 [Ssadld i
244 flc) =0. oA g(x)= |f(x}|, dl x=c 21,
g ol ;
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, Bl & ot f'(0)=0
o el el ed f1(0)=0

4 Bsaddl el

Let flx)=e*—x and g(x)=x2—x, vxeR.
Then the set of all x € R, where the function

h(x)=(fog) (x) is increasing, is :

?1 ﬂ}u[l , )

A fix) =e*—x 41 g(x)=22—x, YxeR, ™
Y x ¢ R, % A A hix)=(fog) (x)
IYIF B, F1 TY==4 € :

?1 {]}U[I,X}

:{], %j|u[1 , 00)
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#FISF}HT%“H 5 chalce www.FirstRanker.com
=, - . .

4. [9, %]

4RLS flx)=e*—x 2l g(x)=x2—1x, YxeR,
Al h(x) = (fog) (x) sedl el [ €l Al
xeR -l gl .

_?1, {]}ull , )

dx
¥ | ——=
|2 =2x+10 |

:A[tan_][x 1J+ Ej{x] JH:
3 x“—2x+10

where C is a constant of integration, then :

WL
A=—and flx)=3(x—1)
1 sl

o
i A=—and fx)=9(x~1)
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LF't

1
A= =i —and f(x)=9(x - 1)

T
" J[_13—2x+-1ﬂ]|2

:A[tan_][xqu } jf{x:}_ J+{:
¥ =2x+10

el C U GHIFeH F=L 8, ol ;

o
A= T f(x) =3(x — 1)

P |
A= ?ﬂﬁ-ﬂﬂx} 9x—1)

A= 1 a1 flx) =3(x—1)

ver
A= T fla) =9(x— 1)

dx
[xz -2x +'1'U}E

=;‘{tan I[I lJ t jf{xj J"H: sl
3 x“=2x+10 e

C 2 HsarA-l 2R0is &, dl

al

=3(x—1)
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A=éﬁ+'{f{x)=3(x—1}

A=é=‘-'-l:{f{x}=9{x—1)2

4
.?_-7:
The value of I[szﬂl'mmh]]dﬁf.
i
where [t] denotes the greatest integer
function, is:
1, 20
5 —2m
3 "
g4 7
.2'.-:
I[sin?;r[l i-cos?ﬂxi] dx T HMH, W=l [t]
0

TETq QUi e 8, 2 :

%
i, =%
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sl [t] 2 wedd yeus [ay suld, dl

.21.-

I[sml’!x[l-’r-cos:%x}] dx 4l [Eud
0
&,
1 21
5 -2
3 0
g AT
[ (n+1)s  (n+2) (2n)
lim = n ’ 1
n—ses| 3 n'? n'?
is equal to :
3 4/ 3
= (28 - =
1 4 4
4/
— (2)/3
2
i
5(2)}1‘3 4
3 4 3
3/
E :'Z}fffl.
4. 3
. 1 1 L
) (n+1)* (n+2}2 (2n )3
K b L b .
n —s o4 n/s n} n'd ]

www.FirstRanker.com

T

www.FirstRanker.com



:l » FirstRanker.com

Firstsanker's choice .
4 1 www.FirstRanker.com

1 o
(n+1)?*  (n+2)3
+

b
e |

=
=
o
W |
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equation oo =(tan x—y)sec” x,

(a1
X e L 'E, %], such that y(0)=0, then

=

y( —] is equal to :

H

WA
m | =

I
(]
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sd y=y(x) =l [sd {lsvel

% -
ﬁﬁmm--yiﬁeczx, Xe { % %] -l
Gra du b @l y0)=0, Al (- I

1

g e
1 2

24 =
=3 e

o
4 ©

The region represented by -|x y| <2and

< 21is bounded by a:

'|x by
] rhombus of side length 2 units

5 rhombus of area § \Es-q. units

5 Square of side length EIJE units

¥ square of area 16 sq. units

|1 -y|£2 ?!?-IT.|I I-y|£2m§3ﬁiﬂﬁﬁﬁﬂﬁ?
51 9fd=E (bounded) ¥, FE#
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=2IEEET:§ g_ll ﬁww
1.

F g=aT faaw duwa 842 7

5 THE

UF a7 Tads®! 9 &i o= 242 556
1
=

W 7 forEe A 16 7 T

4

Jey|€2 = ety <2 gRi sl g A3
sl sl gL ARl 97

cllogedl dotld) 2 BisH €M dell HHelsy
AgSILL.

B2 @l S A5 A A el
A5l

ottggAl cions 242 s €4 Ael 2z

16 2L 2i5H 50 Sl ddl 2R,

If the circles x> +y?+5Kx +2y+K=0 and
2(x%+ %) +2Kx + 3y — 1 =0, (KeR), intersect
at the points P and Q, then the line
4x+ 5y— K =10 passes through P and Q,

for :

i exactly one value of K

exactly two values of K

Z.
www.FirstRanker.com
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4 DO value of K.

afe g x2+y2+5Kx+2y+K=0 @41
2(x*+y?)+2Kx+3y—1=0, (KeR), &
wiq=sed fag PAanQ &, f i dx +5y —K=0
% fagali P a1 Q 9 S 9H & for

. K =1 91F T qH 2 |

, K% AH 3 AM F

. K & s 99 2|

| K &1 12 i 71 74 2

4

sd Ad ol x2+y?+5Kx+2y + K=0 24
2(x2+y2) +2Kx + 3y —1=0, (KeR), P21 Q
(S5 2t &2, dl ¥l dr + 5y —K =0, P 21Q
Yioll iz 2w, A e

; KAl 25 o Bud wa

5 K Al o sy Budl wol

g K Al 2t el wol

J K Al =15 el (54d A wa
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1,1 If thr: circle also passes throughWww.FirstRanker.com
point (1, — 3), then its radius is :

W@ x=y TF 99 HI {95 (1, 1) T 99 Fdl
¥ | e 78 9w fag (1, — 3) | oY S 9 &,

L x=y 519 A4 - [645 (1, 1) 20 24l ©.
sd 2L AU (1, —3) [Clguizdl wel waus ad dx,
dl d-l Bised

(B

)

-
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=

the line x —2y =12 is tangent to the ellipse

2

"
= 9
+ y—2=1 at the point {3, —] , then the
b

2. 2

-, m -r b

afe @, x—2y=12 ==y, —,,}-i—,,=1 Ea
232

fﬂ[? Tg] T T 8, T e

F1 EHEE 2
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9 = i e e
(Gig (" TJ PLAAL F4ls Sl dl 2

Guaaudl Ausiduddl dows £,

If a directrix of a hyperbola centred at the
origin and passing through the point

(4, ~2V3 )is 5y =45 and its eccentricity is

e, then:
1 4pt =242 427 =0
~12e2-27=0

= 4et +8e2-35=0

i 4ot — 2402+ 35=0

T AfTREed #1 Fg geas W & 99 T2
farg (4, ~24/3) & d o &1 afe TE

u T (directrix) Sx=45 ¥ 71 THHI
WE%, G
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5 4ot —12e2-27=0

5 det+8e2-35=0

4 4ot — 2402 +35=0

o GorBig Yrgeunt vt (4, —243) Giguiell

wui Al alaad Feubist 5x=45 it
A2l Gobdell e S, dl

| det 2402427 =0

5 4ot —12e2-27=0

o det+8e2-35=0

4 4ot — 2402 +35=0

Let A(3,0, —1), B(2,10,6) and C(1, 2, 1) be
the vertices of a triangle and M be the
midpoint of AC. If G divides BM in the
ratio, 2 : 1, then cos( < GOA) (O being the

origin) is equal to :
=

, V15

N
5 V30
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A U IS % W™ fasg A3, 0, - 1),
B(2, 10, 6) 79T C(1, 2, 1) & @41 AC F1
qeafag M €1 afE G, BM #12: 1 % [
¥ fawifag #3a1 €, a1 cos( ZGOA)
(O Heifag ) =R & :

o
ﬁ—=
o

]| =
=

]
2]
n

‘ i

J10

o

QiRL 5 A(3,0, —1),B(2,10,6) #4 C(1,2,1) =
519 Bsiort BRICE & 214 M 3L AC 4
HH[og 5. oA G ¥ BM + 2: 1 2l
[Beuse 5%, dl cos( £ GOA) (sl O Gor(Sig
&) eleR .

1
V15
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If Q(0, —1, —3) is the image of the point P
in the plane 3x — y + 4z =2 and R is the point
(3, —1, —2), then the area (in sq. units) of
APQR is :

afg fawg P 1 |9Ha 3x — y+ 4z=2 H Hfdfa=
Q, =1, =3) TaW R(3, —1, —2) TF 31
fag & @ APQR =1 &=rFa (37 sFiedi H)
e
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sd Q0, —1, —3) ¥d *dd 3x—y +4z=2 4l
Gig P A wliet 6l =4 R A Big
(3, =1, —2) ¢4, dl APQR « #3540
(. »is¥ i) 6.

If the length of the perpendicular from the
point (B, 0, B) -[B:tﬂjtcr the line,

x  y-1 z+1 3

i E,t'henﬁjﬁequal
to :

1, —2

5 =k

3.1

4 2
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o (35 (8,0, B) (B=0) =l 2u

0 -1
B=_ -0 . 9

' ~1 H1 : .
%=5"—=2— uaruawrﬂat-uﬁ\/;@l%

o

!

Assume that each born child is equally
likely to be a boy or a girl. If two families
have two children each, then the
conditional probability thatall childrenare
girls given that at least two are girls is :

www.FirstRanker.com
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AT Yo 99 o 91c] 994 &1 d2d 94
TS A THE A & | | S 9iEn § ae
Foam g mitmmefFEsa a9
o1 =3 wEfFAl 8, @ ot == F A=H od
1 Hufaay g 2

QIRL 5 Ueds se-Hd Clus ©153L 5 B1s3] Sl ddl
el wavll . s o cunsl sl A el
wiegl Wi 2] oL Bl B dd 2N €, dl
Wl o ollnsh BisTll ¢ a-l 2adl deus

s2dl?
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1
5 11
1
= 12
1
i 17

[f for some x € R, the frequency distribution
of the marks obtained by 20 students in a

lest is :

Marks 2 3 5 7

Frequency (x+1)%|[2x—5|x*—3x| *

then the mean of the marks is:
1 25
> 3.2

2 3.0

4 28

7fg fdl x e R & U, 20 faenfd4i 51w
e H W 3] F GG F29 2,

G 2 3 5 7

ARATT| (x+1)2 |2x—5| 12— 3x ¥

A1 3 1 A E -
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5 3.2
2 3.0

4 28

s 519 xe R He, 20 [Gael=l gr 518 21
ylanl Haad e 2ugl Bazel

el | 2 3 | 5 |7

| (x+1)2 22— 5| x2—3x| X

€1, ol 2ol Heus &.
, 25
5 3.2

2 3.0

4 28

All the pairs (x, y) that satisfy the inequality

1

Ev'sinz:r 2sinx+b . < 1

4.5in2y

also

satisfy the equation :
sinx=2siny
2sinx=siny

sinxy = |5iny|
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98 99l FTH (x, y) W HAGHET

1
=1 W
4.5I.I'! !,.l' aﬁ

Fd ¥, = ¥ 9 fFm adm 1 6 9qe
FAE?

zx.."sinzx 2smmx+5> .

] sinx=2siny

2sinx=siny

sinxy = |5iny|

.2 |sir|x| = Jsiny

MM Al (x, ) 5 o 28l

1 :
— =1

45i" y 3

Z\stinzx 2sinx+h .

HienA s3ll €, o wallszeld uel
HHIELA 5221

] sinx=2siny
2sinx=siny

sinxy = |5inl.r|

.2 |sir|x| = Jsiny
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= AC =100 metres. vertu:al towwww .FirstRanker.com www.FirstRanker.com

situated at the mid-point of BC. If the
angles of elevation of the top of the tower

at A and B are CDt_][H\E]and

cosec” (242 respectively, then the height

of the tower (in metres) is

100

1045

ABC ©# fagamsr w% T faud
AB=AC=100 =X &1 BC & #=g fag W™
uF T AR e § 1 afg Fh F v F
ﬁigaﬂ Aamﬂmwmmﬁw

ot 1342 e cosec™! (242 ) ¥, 1 HAm
?ﬁﬁﬂ(ﬂﬁﬁf{)%:

100

1045
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100 {2z BC -1 Hiltf'i\-lﬁ wis [BRlde] WMW. FirstRanker.com www.FirstRanker.com
DA 89, sd 2L 2ldadl 21l A wid B 2U010L

Gedluslol @sd  cot '(3v2) 4

cosec™! (2v2) dia, 2 21er Al Glaag (3dlez
Yl) 8.

Which one of the following Boolean

expressions is a tautology ?

. (pvala(~pv~q)

5 (prq)vipa~q)

s (Pvalalpv~q)

i \BYq)vipy~q)

Tl & 7 el § 9 FH1 | UF, UF A6
27

. (pvg)a(~pv~q)
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s (Pvalalpv~q)

j (pvqlvipvy~q)

Al 5] & ol [H3uel ety 7

. (pvg)a(~pv~q)

5 (prq)vipr~q)

5 (Pvalalpy~q)

i \pva)vipy ~q)
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