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Paper I

Physics

The number density of molecules of a gas
depends on their distance r from the origin

as, n(r)=nge " ! Then the total number
of molecules is proportional to :

nga >
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along positive x-axis. Calculate the speed
of the particle al time t =1 (assume that the

particle is at origin at t=0).
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Two particles are projected from the same
point with the same speed u such that they
have the same range R, but different
maximum heights, h | and hz- Which of the
following is correct ?
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A block of mass 5 kg is (i) pushed in case
(A) and (ii) pulled in case (B), by a force
F=20 N, making an angle of 30° with the
horizontal, as shown in the figures. The
coefficient of fricion between the block and
floor is w=0.2. The difference between the
accelerations of the block, in case (B) and
case (A) willbe: (g=10 ms2)

F=20N
o

e
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A spring whose unstretched length is [ has
a force constant k. The spring is cut into
two pieces of unstretched lengths [, and [,
where, |, =nl,and nisan integer. The ratio
k,/k,of the corresponding force constants,
k; and k, will be :
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circle and kept in a vertical plane. A Busvv.FirstRanker.com www.FirstRanker.com
can slide smoothly on the wire. When the
circle is rotating with angular speed w about
the vertical diameter AB, as shown in
figure, the bead is at rest with respect to
the circular ring at position P as shown.

Then the value of w- is equal to :
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150 g are placed at the vertices oWwWw.FirstRanker.com www.FirstRanker.com
equilateral triangle of side 1 m (as shown
in the figure). The (x, y) coordinates of the

centre of mass will be :

Y
m;=150 g
e
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The ratio of the weights of a body on the
Earth's surface to that on the surface of a

1
planet is 9 : 4. The mass of the planetis ﬁih

of that of the Earth. If ‘R’ is the radius of the
Earth, what is the radius of the planet ?
(Take the planets to have the same mass
density)
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A uniform cylindrical rod of length L and
radius r, is made from a material whose
Young's modulus of Elasticity equals Y.
When this rod is heated by temperature T
and simultaneously subjected to a net
longitudinal compressional force F, its
length remains unchanged. The coefficient
of volume expansion, of the material of the

rod, is (nearly) equal to :
] 6F / (wr?YT)

, 9F/(m?YT)

L 3F/(w2YT)

, F/(3m2YT)

TS L A9l 520 ¢ &1 U UHRTHE S
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ATHE T H =12 ¢ 991 35 W Fd e ddre
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| 6F/(wYT)

, 9F/(mYT)

. 3F/(nrYT)

, F/(3m2YT)
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A solid sphere, of radius R acquires a
terminal velocity v; when falling (due to
gravity) through a viscous fluid having a
coefficient of viscosity . The sphere is
broken into 27 identical solid spheres. If
each of these spheres acquires a terminal
velocity, 5, when falling through the same
fluid, the ratio (v,/v,) equals:

1/9
27

1/27
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reduced by 62°C, its efficiency is doubled.
The temperatures of the source and the sink

o »: EirstRanker.com

are, respectively,

1 99°C, 37°C

5 124°C, 62°C

5 37, 999C

4 62°C,124°C

T FHI GO I EA 1/6F | T T FUS
(sink) =1 A9 62°C 5 T =i & a1 argan
SPTAT 81 W ¥ | SO EE a1 FUE F, HE,
ATHHE B

. 99°C, 37°C

5 124°C, 62°C

5 37°C, 99°C

g 02, T4°C

s siAl 2ol sEEHALT/6 8. sl B8
AMHIA 62°C oed HLsMl w1 8 AR el
sidgiel eell w5, Gupulicl 22 24
ARGIAL WAMS AL, 254

. 99°C, 37°C
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5 37°C, 99°C

g 02, T4°C

A diatomic gas with rigid molecules does
10 J of work when expanded at constant
pressure. What would be the heat energy
absorbed by the gas, in this process ?

i A

z. 30]

35]

40]
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TEAWHAR B e A T2 10 ] F1d a1 &1 59
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A small speaker delivers 2 W of audio
output. Atwhatdistance from the speaker
will one detect 120 dB intensity sound ?
[Given reference intensity of sound as
1012 W/m?]

i 10 ecm

, 20cm

5 J0cm

i 40 cm

T B1e T |2 W e 1 saf Frperdt 21
0 T § ToRal g8 T =9 disar 120 dB
e ? [femn ¥ : = = 29 (reference)
qEa=10 12 W/m?]

: 10 cm
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4. A9em

25 i wls 2W s/2dl 2y (audio) 2uG2ye
w89, [usaall Sedl 242 120 dB seedl cala
Al Al 257

[ eatldl =iia e dlddl 10712 W/m2 & |

i 10 cm

20 cm

5 30 cm

40 cm

Two sources of sound 5, and S, produce
sound waves of same frequency 660 Hz. A
listener is moving from source S, towards
S, witha constantspeed u m/s and he hears
10 beats/s. The velocity of sound is
330m/s. Then, uequals:

] 25m/s

5 55m/s

o 10.0 m/s

i 150 m/s
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T 1 u | 910 g4 9ia Tve 10 faeig g
2| 3fg =Afq #7330 m/s &, dTu F A9H
2 :

] 25m/s

> 55m/s

5 10.0m/s

i 150 m/s

of tof[d BRI 5,21 S, Ui+t 660 Hz 2uglricl
tell o1l Bougd 59 ©. 25 Sldl u w2l 2Uu
#ouell Gea S, AlS, ks AUld 53 5. 2 d
10 24E /dses Wi & . eoladl <ot

-

330m/s &. dlu 6.

3 25m/s

> 55m/s

5 10.0 m/s

i 150 m/s
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sphere of radius R, with the charge den®w.FirstRanker.com www.FirstRanker.com
given by p(r) =kr, where r is the distance
from the centre. Two charges A and B, of
—Q each, are placed on diametrically
opposite points, at equal distance, a, from
the centre. If A and B do not experience

any force, then :
a=8"1/4R
a=2"l4R

a= R,f\ﬁ

o5

Fel AEY 2 Q Fl BN R F Mol H 59 9FR
faafta #ta & 7 9w =790 994 p(r) =kr
O fem T e ol r, FE AT T = T -
Q HEYH A 91 B o F5 9 a T W HAHMA
fawiid fagsil M um T 31| 9 A SR BFE
Fe TS T B &, 0 :

_a=-1/4
; @ 8 R

g A
2.3—2 /AR

a= R,fﬁ

Gl
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a= R,fﬁ

Gl

In the given circuit, the charge on 4 pF

capacitor will be :

9.6 nC

24 pC

5.4 uC

13.4 pC
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1 pF
4 pF
— 5 pF

| |
3 uF

9.6 pC

[y

24 pC
5.4 uC

13.4 uC

e ubuzsl 4 pF 3l wdl Bydas

| pF
4 Wk
| Epﬂ
B
3 nF
| |
| I
10V
1 96pC
5 24pC
g 54 unC
4 134pC
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mean (temperature averaged) resistance of
20 2. The rms voltage in the mains is
200 V. Ignoring heat loss from the kettle,
time taken for water to evaporate fully, is
close to :

[Specific heat of water=4200 J/(kg °C),
Latent heat of water= 2260 k] /kg]

] 3 minutes

5 10 minutes

5 22 minutes

i 16 minutes

A1 gfeRTs (ATHE S ) 20 Q F1 U e
el | 20°C & 1 kg IHT 1 9t ¢ | g
AT T rms ATeedr 200 V &1 FHaetl 9 T
B4 =1 T JAG g, THT 3 U Sy
TE H T THG S

[art =1 fafere Fe1=4200 J/ (kg °C),
T =1 T = 2260 k] /kg]

131‘1%:[6

, 10 1=

. 22 o=

j 16 o2
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I 20 Q 8. Ho=u-l rms dlees 200V 9.

Gleafly ey wipierdl, dyel welld vsdloa-

2cll A2lAL HHA Al A5l B.

[ welll @kre Gxwu=42007/ (kg °C), wusll-l

e It Gleui=2260 K] /kg]

3 [l

1.

5 10 Rz

5 22 [l

4 16 Rl

An electron, moving along the x-axis with

an initial energy of 100 eV, enters a region

of magnetic field B =(1.5x10 3T}£at S
(See figure). The field extends between
x=0and x=2 cm. The electron is detected
at the pointQ on a screen placed 8 cmaway
from the pointS. The distance d between
Pand Q (on the screen) is :

(electron’s charge =1.6 x 10~ 19C, mass of
electron=9.1x10 ! kg)

Q.

L
¥
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5 12.87 cm

g 11.65 cm

i 2.25 cm

100 eV F911 1 Ush SeT92 S x-34 & S1few

A E, B = (15%10 3T}i: F I A
# fags muawm Fa & (fea efad) | g==1a
@lﬂx=ﬂﬁx=2cmﬂ$ﬁ?ﬁﬁ%l ﬁ’ﬁSH
8cm@ﬂﬁﬂﬂﬁﬁ$ﬁﬁ'§ﬁﬁﬁﬂﬁﬂﬁﬁ
QWReIMEl fagPaNQF A= ®1 g d
(T2 92) 1 HE B
(SeTaR = SN =1.6 x 10~ 19C, Toiae 1
FHHA=9.1x10 31 kg)

...... e
g== > P

4—21-;1-.—}
< Sem >
1.22 em

1.

5 12.87 cm

g 11.65 cm

i 2.25 cm
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100 eV sfzdl wzlMs God aRiadl 215 9d2iq

- wtetdl Bt oR 2, B =(L5x%10 3T}ﬁ
s/2l Aeisly 81t [Beaiai s i (2ugld
sll) B WM O, 2 EHA x=0 21 x=2cm
q22l WU B, U 9dsgiA, S 4l 8 cm @ik
Rl MSEL MRl Q [ 2 Al 8. (MsEL
Y2) (G P 214 Q w2l 2idz d ¢

(deszldl [dyamir =1.6x 10 9C, 2l
g0 =9.1x10 31 kg)

/QJI.

// d

) et e P A
e
? 8 cm =
1.22 em
1.
5 12.87 cm
4 11.65 cm
i 2.25 cm
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carrying a current of 5 A. (See figure)
(L, =47 x 10 7 N-A~2)

1.5x10-5T
20x10°3T
25%x10-5T

3.0x10-5T

5 A YR & U H1Y 1 & 6 cm o7+ AU AB

F =, (FeeEn), fag P W g=wE a9
T it |

(b, =47x10"7N-A~2)

P
s
7\
O
ot i : N \LT
# ] -\ 0,
4@/ o0 NG
A B

6 cm www.FirstRanker.com
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-5
5 20x107°T

5
5 25X107°T

-5
i 3.0x10™=T

w5l B2zl AR, 6em dettd Uil e
Hells Al (5 A) vis AB @l 6 P 2w 2esid
RERNUY

(k,=4mx10"7N-A~2)

e

-

S

.

?

e

-—----—---:_Ei _—

.
"‘:?:“x 5

w

>

s

6 cm

1.5x10-°T

20x10°°T

25x10°T

3.0x10™2T
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amount of charge that passes through the
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L
battery between t=0 and 1=E is :

L R

oonn A
: _Xj
¥

E 5

" EL
7.3R2

fas § ©% LR qfiqyg 9@ 21 4fg t=0 ®
it S FI T2 T ¢, o Ul § e 9
Hﬁﬁﬁﬁ?%ﬁl‘lﬂt:{]ﬁh% ECIE|
20

L R

BT —— A
j " j
— f:

E S
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frequencv v=23.9 GHz propagates alWMw. FirstRanker.com

the positive z-direction in free space. The
peak value of the Electric Field is 60 V/m.
Which among the following is the
acceptable magnetic field component in the

electromagnetic wave ?

. Ty
B = 60sin(0.5 x 10°x + 1.5 x 104k

1
= T
5 B= 2x10™ 7 sin(0.5x107z — 1.5 x 10119 i
; 7 3 S TR
5 B =2x10 sin(0.5x10"z + 1.5 x 10" " t)i
=, s 2 i
i B = 2x107 " sin(1.5x10°x + 0.5 x 107°1) §

Ha A H v =23.9 GHz %1 U% 99de {924
TEHE T gAHF -39 T fE9n H g=
W 2 THH faud &9 1 afasas 98
60 V/m ¥ =1 8 4 +1 = foseq 59
F grEhg 49 % fad wied ¢ ?

. Ty
B = 60sin(0.5 x 10°x + 1.5 x 104k

1
. et
> B= 2x10™ “sin(0.5x10%z — 1.5 x 101 14) 1
% 7 3 S
5 B =2x10 sin(0.5x107z + 1.5 = 10" t)i
= o 2 fh
i B = 2x107 " sin(1.5x10°x + 0.5 x 107°1) §
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ould 52 8. [?lgnaﬁj Hegri™ Y 60 V/m 8.
(g etzjotsla ol ellsil e et 2otsl gl

A o
210 sin(0.5%10°z + 1.5 x 10'1)i

Alimiel s41 wes wellsel sa1?
, B = 60sin(0.5x 10°x + 1.5x 10''1)k
.. et
5 B= 2x1077sin(0.5x107z — 1.5 x 10'14) i
—3
g =
x A 2 fhi:
¥ B = 2x107 sin(1.5%10°x + 05 x 1071 §

A transparent cube of side d, made of a

material of refractive index -, is immersed

ina liquid of refractive index p(p,<p,). A

ray is incident on the face AB at an angle

B(shown in the figure). Total internal

reflection takes place at point E on the face

BC.

B //Fi\ ¢
______ i \
ﬁ/

Ha
|
A D

Then 6 must satisfy :

B <sin~! (H2
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1R
K2

B < sin

-3TE|E|?FF;1'|.EF}L-I FUFFAH Wpﬂpﬁpﬂ
% TSI 2% I S A 2 | T H UE
10 59 2 & 7% AB W 849 ¥, faER,
0 I R AMfAG 2 €1 TS BC HFAgE™W
Ui A TIE @ 6 o, 0 % A SE
1 Y Hq= O 7
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py oredl dslodis gl usdb sesaml
A B (1g< po). AB Gy U2 0 5181 (2ugldul
Bl 2R 245 (5281 20 sreual 20 B,
ellsy BC ur [ E =1 yel=idls yaed
MY 8,

A D

0 o HeU v, €l o g,

3
B<sin! [E21
i

L

2
0 >sin ! ”‘—g 1
i

Ak
#2

B >sin

=1
H2

B < sin

A system of three polarizers Pl, P?_, P3 is set
up such that the pass axis of P; is crossed
with respect to that of P;. The pass axis of
P, is inclined at 60° to the pass axis of P,.
When a beam of unpolarized light of
intensity I, is incident on P, the intensity

of light transmitted by the three polarizers

is I. The ratio (I,/I) equals (nearly) :
www.FirstRanker.com
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5 293

5 10.67

4 16.00

1 Yo Py, P, 791 P, F1 59 e Tad € &
P, 1 TH-39 P, 1 TH A A HAT 21 P,
T T34 P, F TH-59 T 60° F WL
SE U [ dierdl o AYfad g R 49 P
T AT BT & T 5 A g % HAmEre
I [ dra #1 g foerw g9 fefa 2 2
AT (I, /1) 1 Fehead =[ 2

1 1.80

293
10.67

16.00

A0l Yoy (UlERERR) Py, Py 2 Py o 215 dat
2l A 22l 209 © 5 ol wdudar Py -l
E5-al Py Al £5-215t A det 30 28 g
P, -l e5-248, Py Al £5-248A 60° 5181 ~wiel
5. sl 1) dladl duadl igeled wse
Wit Py W 2 sl 2 8, 4R
damizll [FeluA wudl dlsd T wa 8. (1,/1)
el Al A5l g3l
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4 16.00

Consider an electron in a hydrogen atom,

revolving in its second excited state (having
radius 4.65 15!.:]-. The de-Broglie wavelength

of this electron is :

, 35A

, 6.6A

5 97A

4 129A

U BT T H Teiae [ Sail Saiford Hell

H g W T (59 Fe B 465 A ®1)
TH ToEEE o1 Te-Fiel T B

1 33A

6.6 A

24
5 97A

L 129A
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UMMl 5% 5. WL Sdsgld el dsuida
Sl-vledl dEadens

1 33A

6.6 A

25
5 97A

g T2EA

The electron in a hydrogenatom first jumps
from the third excited state to the second
excited state and subsequently to the first
excited state. The ratio of the respective
wavelengths, A I / A, of the photons emitted
in this process is :

27/5
7/5
9/7

20/7

U BISEIS TEA] H SeisRiA T8l aidl Saifed
T H T Swifod AT H 7 qeIvEg
o0 | 999 Saiford ST ¥ | g1 =
HeFauii H Ierfed WAl & 9a aires
ST A, /N, B
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5 7/5

5 917

20/7

25 Grisgd 2ol wdl aBgler- YRHIe
w5 D5l WU edld Grisyd wiazayial lgdl
Grisod a2 1l 24 wssl wan Gy 2l
dsidl 52 8. 21 UlEL Bl s Gruloia
(el ddodeudaidl 2pelirz A /A,

27/5
7/5
9/7

20/7

Half lives of two radioactive nuclei A and
B are 10 minutes and 20 minules,
respectively. If, initially a sample has equal
number of nuclei, then after 60 minutes, the
ratio of decayed numbers of nuclei A and
B will be:

www.FirstRanker.com



:l », FirstRanker.com

Firstranker's choice i
www.FirstRanker.com

o1 AT ATHF, A 991 B, T AYHT, FA:,
10 minutes T4 20 minutes & | 9 TF TG
T ey § M AT A e e €
60 minutes I¥ETd A T B & #fgd "SI
=i HEAT = S &

1:8

9:8

3:8

of sl ~ylsaupl A @il B Al 22y
s 10 [z 24 20 BilHz 5. wEe|,
YA 1A oAl 4 (sEIAL AL LRl

60 BilHz ouE, A 21 B ezl srimial
~[sealAl 2)elidy 23,

1:8

9:8

3:8
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vn]tage=6V. If the umeguiated input

voltage varies between 10 V to 16 V, then

what is the maximum Zener current ?

YA

R =4 kQ

[ ]
L

7.5 mA
1.5 mA
25 mA

3.5 mA
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ﬁaﬁmﬁwﬁ lﬂvwlaVEEﬁa’q’aﬁi%
o S =@ ¥ Afasas 9 1 A 20

= R.=2 k)
Ip
y Iz
_/; =
Xf_\& = R; =4 k)
AR, |
1 7.5 mA
5 1.5 mA
25 mA
i 3.5 mA
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w5l 2214 &, od unregulated (2AlHuMs)

getfe dlezer 10 V2416 V Al 422 elgaidl ¢

ol Mesri¥ 22 Mol S2dl ©3l?

= R=2k0
Iy,

v 1o

i

R, =4k

AN

In an amplitude modulator circuit, the
carrier wave is given by,

C(t)=4 sin (20000 7rt) while modulating
signal is given by, m(t) =2 sin (2000 rt). The
values of modulation index and lower side
band frequency are:

i 0.3 and 9 kH=

5 0O.4and 10 kHz

0.5 and 10 kHz

=
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U AEM Higed U9y | FEe 9es @
C(t) =4 sin (20000 =rt) &, FHAF HigaA A=
m(t) =2 sin (2000 wt) ¥ | HIZeA gaHiF a9

ﬁaﬁmﬁﬁaaﬂqﬁﬁ?wﬁﬁ
;. 0.3 99 kHz
5 0471 10kHz
5 057 10KkHz

4 05TAT9kHz

ply wiyldzys (SulrdaiR) Hisyde wkuaai,
5Ruz ol C(t) =4 sin (20000 wt) o4 sAR
Weydléal BeHd m(t) =2 sin (2000 wt) =%
Al 2 B, sy 25 2 Hud
(lower) AHse4 Al 2ugl

, 03 w4 9 kHz

5 04 2 10 kHz

5 05 i 10 kHz

4 05 21 9KkHz
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sound (7) in air by resonance tube method.
Resonance is observed to occur at two
successive lengths of the air column,
Lt =30 cm and 12=?'{] cm. Then, v is equal
o :

1 338ms 1

5 379ms

-1
= 384 ms

1
4 332 ms

HAAE e fafa g 9 | @i & = (o)
F1d 4 6 T U A H 480 Hz =g &
T T ST FEA § | A T S Sarml

eEErsdl 1, =30 cm W41 1,=70 cm & ford
AR WM ATE | o FIAM T :

1 338 ms 1

5 379 ms

-1
= 384 ms

1
4 332 ms

et B0l -letell el el 224 (o) Ml
25 Ul Al A el 2l wugl
480 Hz ©. “ s[5 249l 1,=30 cm 21
I, =70 cm dotigel ¢l 2AIHE 2A4HIE sAsll

wAH, do__ ul www.FirstRanker.com
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379 ms !

2.

-1
= 3584 ms

332 ms !

A moving coil galvanometer, having a
resistance G, produces full scale deflection
when a current Ig flows through it. This
galvanometer can be converted into
(i) an ammeter of range 0 to I (I, > Ig} by
connecting a shunt resistance R, to it and
(ii) into a voltmeter of range O to V (V=GI,)
by connecting a series resistance Ry, to it
Then,

R |
RARvZGz and R: '_[ - ]
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qiaqdy G & UF 96 Feel gEl qRI I,
miﬁﬁﬁqwm%wwmm
0H 1, (Iy>1,) R % ST H T ¥z wfqus
Rhwqﬁaﬁhmﬂaﬁ%l THT SR
I TWH 0§V (V=G F dcehiel § TH
Ul Wiy R,, ML IfEfid T T
dl:

2
R, R, =G? gy R ] 8 \1
Ry lﬁ—IJ
1
R_A=_1t§_
2,
2| Iy
R ARy =G 1 GEI
0 g
2
Ra _[loTg
Ry I
I,—1, )
RﬁR‘J—GE[ : E‘Jaen
5
: 2
R A Iy
Ry “ﬂ' IH]

sredl 2RI Gl @is Aldd sz
el T sr2dl HeUte WHR stl el ¥5d
Bld- 2 5. 21 ea-ldled (i) R, wvedl
sle (ay =irit) sddl 0 8l 1, (1, > L) Sea|
(For) erieitl wAHRUL 2 (i) R,, svedl 26l
el sdsl 0 94l V (V=GI,) ¥ 42iel
lezllzzal il 54 24 9. dl
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H
\ /”f

HII
H

“_1-

151°

1497

120°

151°

149°

12¢F
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H' —C—-C—-H" [gad (adedea) slet s ¢

H' _29°
“h

)
/

The ITUPAC name for the following

compound is:
CHg
]II3C\\\ A

\
£

‘ TCHj

CHy

3,5-dimethyl-4-propylhept-6-en-1-

yne

3-methyl-4-(3-methylprop-1-enyl)-1-
5 heptyne

3,5-dimethyl-4-propylhept-1-en-6-

yne
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=1 4ifiT & fow [UPAC M 2

ClHy

}\I3CE‘*E,#”K‘1”H. _;:’-;}-'5- CH

[

CHyp

3 5-EEHgA-4-9ifTae=e-6-51-1-
1, ST

3-HigE-4-(3-ATFA9T-1-3a) -1-
2. % <TE

3,5-BTEATA-4-Ifree=-1-57-6-
5 AT

3-ATgeA-4-(1-HIFFAII-2 - A ) -
1-22H

l2l 2utel dlorte], TUPAC A & ¢

CHy

F TCH;

CH»
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3-[Raudd-4-(3-Feudadiv-1-9-184) -
1-¢eidd
2.
3,5-sifada -4 -didlage-1-94-6-
= :“i.lé"l

3-Mada-4-(1-Bandauiv-2-

4 SdEEd) ~1-d2le

Consider the following reactions :

AgZD
i | A ppt
Tro e C] Turbidity
et B a 4,(_“ -2 » within
conc. HCT 5 o es
‘Alis:
4 CH=CH
5 ] [3—{_'3(:”

] CH3-C=C—-CH,

www.FirstRanker.com
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Ag
2
ﬁ_ﬁ—'PPf{W@“}
Hg?!/H! NabBH, . ZnCl, 5 ferge ©
, A HCL
‘AR
1 CH=CH
el
2] wlA s Al
Ag O
a A TEP (24481u)
Hg?* /H* NaBH, ZnCl, S_fﬁﬁa-ﬂ -
& "Cpric e s
‘A S
1 CH=CH
. CH;-C=C-CH,4
P =

Whithr—of the givem statements 15

INCORRECT about glycogen ?
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It is a straight chain polymer similar

5 to amylose.

5 [tis present in some yeast and fungi.

Only a-linkages are present in the

4 molecule.

TAIESA % g ¥ fog ™ wyE 5 |
19 o1 Tal Tl B 7

| T Y- § SufEgd 21

1

UFHErS] i 928 e U S Ee 95
zl
2.

T2 T A1 (EHIT) 91 FEehl H 39T
2l
3

, S H A oA Fufer €

st HIE el (el Usl 5y iy «#l)

] o el siuwl dlen B,

) D Alotetl s7edl wis Hlell 2 wal sl
, s B

o 20 dRe A 98I e B,

www.FirstRanker.com
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The correct name of the following polymer

is :
13, oy,
N
\ Je

) Polyisobutane
5 Polyisobutylene
5 Polytert-butylene

i Polyisoprene

A RTs AT T E
CHsy CHa
I'|.I ll.ln

AL Gt W A B
CHj

, CHy
Y )«‘
N .-"I]_"|_
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, gl
o Wdlz-oldin

i Wil

Benzene diazonium chloride on reaction
with aniline in the presence of dilute

hydrochloric acid gives :

T TESEANGE 7 1 g § A=
SEHEY FEREE, U & @y Afvima
Eﬁ:‘éﬂ%

N R
7 N\ N=Nﬂ{J %FNHE
— s
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Ol
HoN

z.

We @gslsdidls #ilusdl glordlml ollezq
SR SARIE AL 2Ll w12l W5 53
Y £,

Heating of 2-chloro-1-phenylbutane with
EtOK/EtOH gives X as the major product.
Reaction of X with Hg(OAc),/H,0

www.FirstRanker.com

f ]l d Lo BT _TDITT z Yl i u
OO Ly L"Hﬂulld_ E'.L\'L:l I ads LI l.l.lﬂ_l\.li
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1 OH

OH

I}h/\/\

OH

e

4 T g Ny

2-FAM-1-HAer=gea &1 ElOK/ EtOH & 914
TH T WX {2 30918 o ©Y H g A g |
Hg(OAc),/H,O & |9 X H1 Afqima
ac7v=Td NaBH, % ®19 AT9Gwa 4 914
YTAITEE Y '

Ph /\r\
1 OH
OH

I}h)\A

2
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Hg(OAc),/H,O «a ula #4l «ug NaBH,
A UL sl Y Ao Aluer 24 9 ALY 2L

Ph /\(\

OH

OH

Ph )\/\

2.

What will be the major product when

m-cresol is reacted with propargyl bromide

(HC =C—CH,Br) in presence of K,COj in

acetone 7
l-.-____.-' D“"u =
i CHj3
OH
7
CH
5 3
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H.-"
CHsy
OH
\.--”
CHjy L

A IS 1 2T 9 m - e ETe i THeE |
K,CO, &1 =ufeafa # wiufsie ai=mse
(HC =C-CH,Br) ¥ 919 19 T s
g7
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Rzl K,CO, Al aterdldl m-sula-dl
Woud slluds (HC=C—CH,Br) «l wél
ulsa s3ct Yo Alusr 2 62l?

.___.-"' T,
i CHj
OH
7
5 CHjy
OH
-""-\
Cﬁg,
=,
OH
o~
CHay L
4. —
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below. Choose the correct answer fromWAW . FirstRanker.com www.FirstRanker.com
following options :

Assertion (A): Vinyl halides do not

undergo nucleophilic substitution easily.

Reason (R): Even  though  the

intermediate carbocation is stabilized by

loosely held w-electrons, the cleavage is

difficult because of strong bonding.

Both (A) and (R) are correct
statements and (R) is the correct
explanation of (A).

Both (A) and (R) are correct
statements but (R) is not the correct

explanation of (A).

(A) is a correct statement but (R) isa

WIOng slatement

Both (A) and (R) are wrong
statements.

uF 'HYT q uF CHEOT A+ T o g
=1 fasedl § | 921 I &1 9919 Hio ;
FIT (A): faama gase &1 Ffawed
yfereTo AT | A e

FAUT(R) : G2 7ol R He=d]
S % e & AEee o, yEe A
% F fager Hied 2

(A) 7T (R) S HET & 91 (R), (A) F
| W@ e

(A) =11 (R) 21 =2 & W (R), (A) F

. TE AT T E
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, () T (R) S & e €

Al "oz e’ i s LA A2k 2kl
[Asedl Usl 1=l syt 42iE L.

sleizen (A) : B dadsl 5o w1l
Ul 2l e 2l s -2l

s (R) @ HEABs ddlsr stelbed [Hela
A sasia g sgi=uedl 22l dle sl dsreid
oAl sReL [Eu- (cleavage) Y54 ©.

(A) =4 (R) it szl [Eaudl & 244 (R)
o (A) AL el 2l B,

—

(A) =i (R) it 202 [Fadl 8 244 (R)
5 ol (A) Al il 2wyl 2l
5 [Beuqt (A) 22y 8, weL (R) WiE .

, @ wid (R) id vzt [Heudl 5,

Which one of the following is likely to give
a precipitate with AgNO; solution ?

. Sl

CHCl,
2. ’
(CH,),CCl

CH,=CH-Q

www.FirstRanker.com
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71 5 @ foraat AgNO, T3 = w1y s7=ey
T I HAE 27

1. CCly

CHCl,
z. ’
(CH,),CCl

CH,=CH-{

AgNO, At giei-{l 242k L2 U8l 55 215 25
ol 2157

, ccl,

CHCl,
z. :
(CH,),CCl

CH,=CH-C

In comparison to boron, berylium has :

greater nuclear charge and greater

] first ionisation enthalpy.

lesser nuclear charge and greater first

ionisation enthalpy.

lesser nuclear charge and lesser first

www.FirstRanker.com

ionisation enthalpy. _
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I=HaE A G G99 I==997 7YY
| A U |

T =" 99 991 3=99 999
o HATET e |

ey Afasrg a9 991 =7 99H
o l r 1' !

Te ATYFE AGY a9 =T 999

4 S T |

{130 Al el AllEey wel, ¢

o] ~sellur oz i o uAH puEHlsReL
 eredl

9L sl MR 2 4y, W 250!
ey ]

ol ysdlur M A 2ol uaw
5 wlsel vl

o) el o2 i LA ue wilsReL
4 e
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during the metallurgical process isWWW. FirstRanker.com

due to the evolution of CO..

pig iron is obtained from cast iron.

leaching of bauxite wusing
concentrated NaOH solution gives
sodium aluminate and sodium

silicate.

the Hall-Heroult process is used for
the production of aluminium and

irom.

B FYAE

—

M2

1.

1fcah WehH o 919 19 &l [z &Y
CO, ¥ i % Frw g 21

FTEE ATIIA (goaratsr) ¥ fom
AETA( =1 E) 9T TR S 2

ArE NaOH faem@m =1 WM :3d &
FEETEE T e i eam UeHe a9
Hifeay faefise 2@ 51

TAHITH T HEA & 3cqed & fau
TA-2UeE YohH T ordl ¢ |

Hy [[aud ¢

elredlsl weslaul diouAl Geusiledl seus
CO, Grugt - (@8 .
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oistldz g NaOH 4l glael o8
ettlet [ seel Al sieyfidie 2
5 Al BdBe 20U 8.

le-gares WAl sieyfilAs v dvisu
, GouEt QR B,

The temporary hardness of a water sample
is due tocompound X. Boiling this sample
converts X to compound Y. X and Y,

respectively, are :
. Mg(HCO;), and Mg(OH),
Mg(HCO,), and MgCO,

2

. Ca(HCO;), and Ca(OH),

, Ca(HCO,), and CaO

Tl Afaeyl &1 AL Fral A X F FE
¥ | 70 ufgeyl = Saer W X a8 AT Y
FAMEI X AAY, FHAM:, @ :

. Mg(HCO,), 71 Mg(OH),
, Mg(HCO,), 7 MgCO,
. Ca(HCOs), 71 Ca(OH),

4 Ca(HCO,), 41 CaO

www.FirstRanker.com
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Yt A3l 2422004l sll-cl dder X AL siel
5. LAyl Gs1oidl X o Hdlor Y 4l 3uicr
AL B, X 2 Y 25U O ¢

, Mg(HCO;), »11 Mg(OH),

, Mg(HCO;), 4 MgCO,

, Ca(HCO,), 24 Ca(OH),

, Ca(HCOy), 1 Ca0

The INCORRECT statement is:

LiND3 decomposes on heating to
give LINO, and O,,.

Lithium is the strongest reducing

agent among the alkali metals.

Lithium is least reactive with water
among, the alkali metals.

LiCl crystallises from aqueous
solution as LiCl-2H,0.

T F99 2

LiNO,, T 3 T 3T9afed 2 LINO,
| TMO, Z@E

www.FirstRanker.com
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2.

SR 9T H SATTH A & =99 FGaY
o FH AT €

LiCl Seita T3 9 LiCl-2H,0 & &9
, ¥ Tefaa 2m &

e e -2l o

LiNO, - 3% 53l [Heae+ upll LiNO,
2 O, 2 .

wilesdly anqaiial dlellay wisl uea
5 Ristesdl 8.

wpteselly andgil dlelay well Jue el
5 lol usl o,

srelld glaguidl LiCl « #s2lslsae
, LiCI2H,0 3 24 ®.

The C—Cbond length is maximum in :

1 1I:‘:Eﬂ[l'

hit
5 graphite

= diamond

C
70
4

www.FirstRanker.com
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= 9 9 fFed C - C A=y @R Afasay
g?

C—C vt doild Mey 3l 87

Thermal decomposition of a Mn compound
(X) at 513 K results in compound Y, MnO,
and a gaseous product. MnQO, reacts with
NaCl and concentrated H,SO, to give a
pungent gas Z. X, Y, and Z, respectively,

are ;

MnO,, KMnO, and SO,
1. &

KMnO,, K,MnO, and Cl,

2.

www.FirstRanker.com



:Il FixstRanker.com

hrstranl?er s chofce .
www.FirstRanker.com

, KsMnO,, K;MnO, and Cl,

513 K W, UsF Mn I (X) & qdig s10=2
T ATF Y, MnO, T TF THE 39S 9
@ €1 NaCl 991 8% H,50, ¥ MnO,
waiﬁmmw?ﬁ@ﬁﬂz‘c}m% X, Y T
ZFH: T

. KMnO,, K;MnO, 741 CL,

. K;MnO,, KMnO, =11 Cl,

, KaMnO,, KoMnO, 41 Cl,

513 K, Mn #idisrd (X) 4 Gfly [Haed 2o
Hallord Y, MnO, 24 syl gl sy .
MnO, 21 NaCl i #irg H,S0, e uba
3l 9 WAL Ay Z @ B, X, Y @ Z
2A5H 6

. KoMnO,, KMnO, 2 SO,
, KMnO,, K,;MnO, »1Cl,

. K;MnO,, KMnO, = Cl,

, KoMnO,, K;MnO, A Cl,

www.FirstRanker.com
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1 Ti and Hf

5 Mn and Re

= Scand Ni

4 Moand W

BT

1 Ti 941 Ht

5 Mn T4 Re

o Sc 99T Ni

4 Mo 9T W

sds & opetl MRull wzrelld Beail 8 A :

' Ti =i+ Hf

5 Mn i Re

z 5 A Ni

J Mo =44 W

www.FirstRanker.com
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i D-penicillamine
5 EDTA

g Cis-platin

i desferrioxime B

e famfsaar & 309r & woe AT 2 -
,  D-TAIFEEHTE

EDTA
z.

g -

o

.

i THEIATIEH B

ds [Aliszel Guae w2 qurld Hdled 9
D-eAlRad s

EDTA

Bra—aled

) Lugdaisdy B

www.FirstRanker.com
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respectively, are :

(en=ethane-1, 2-diamine)

) 6 and 6

5 3and 3

g Sand 6

i Sand 3

[Co(Cl(en),]C1 T K,[AL(C,0,);] H Co
4T Al 1 STHEHAST GETE, HEE:, B
(en= TIA-1, E-ETQQTﬁ:I)

6T916
3aA3

56

S5TAA3

[Co(Ch(en),]C1 2 K,[AIC,0,),] 4l Co
wied Al Al 4Bl 2115 2iAsH B
(en= g4-1, 2-518¥1A1E)

. 6 2 6

5 3244 3

524 6 ,
3 www.FirstRanker.com
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The primary pollutant that leads to
photochemical smog is :

QZone

5 sulphur dioxide

acrolein

i nitrogen oxides

s ugMsl 5 o UstlL By Yu-gruaal
el e & d

] Wil

5 MR SE@ISHES

www.FirstRanker.com
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) ABZlarA 2B

25 g of an unknown hydrocarbon upon
burning produces 88 g of CO, and 9 g of
H?_D. This unknown hydrocarbon

contains :

L 20 g of carbon and 5 g of hydrogen

5 24 ¢ of carbon and 1 g of hydrogen
22 g of carbon and 3 g of hydrogen

3

j 18 g of carbon and 7 g of hydrogen

U A BRI o 25 g = e W88 g
CO, T4 9 g H,0 309+ 2 &1 59 319
BISEIFEA | 4 WiAred T,

20 g TEA qA1 5 g BEEISH
24 g FTEA qA1 1 g BTSEH
22 g THIEA 941 3 g TGS

18 g & T 7 g BIESISH

25 g st 19515104 ML 88 g CO, i

0 g TEMGEUA 8 5. =& cBGBEEA aRid
5 www.FirstRanker.com
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5 24g 51 21 g sl

L 228 S 21 3 g €idgler

, 188 5100 2 7 g s19glort

The ratio of number of atoms present in a
simple cubic, body centered cubic and face

centered cubic structure are, respectively :

W TH4E, Sid:hfga I99 91 Feldh hiad
TG WA H 3T WA ) HE
ST FHEI:, B

www.FirstRanker.com

www.FirstRanker.com



i » FirstRanker.com

!, ﬂ&?t@mf&{i{:hﬂg% ?Jr‘f:lﬂ/v%\‘/'\‘k/.FirstRanker.com www.FirstRanker.com
oleRerl el Wil HvainAl 2elinR iss

0.

Among the following, the energy of 2s

orbital is lowest in:

o

=1 H, 25 T4 F1 a1 fpad faeae 272

i B

www.FirstRanker.com
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Al U5l 51l 25 seas-l 2lsa Hiell sl 97

H

The INCORRECT match in the following

15 :
1_AG”dD,K}1
5 AGY<(0,K<1

- AG'>0,K<1

O= =ty
i AGY=0, K=1

feg ¥ T e fradi 27
1_AG”dD,K}1
5 AGY<(0,K<1

- AG'>0,K<1

O= =ty
i AGY=0, K=1

www.FirstRanker.com
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, AGP<0,K>1

% AGY<0,K<1

5 AGP>0,K<1

0= —
i AGY=0,K=1

A solution is prepared by dissolving 0.6 g
of urea (molar mass=60 g mol ') and
1.8 g of glucose (molar mass =180 g mol - h
in 100 mL of water at 27 °C. The osmolic

pressure of the solution is :

(R=0.08206 L atm K~ ! mol ™ 1)

1 4.92 atm
2.46 atm
2.

o 1.64 atm

8.2atm
4.

27 °C W, U faerad =1 100 mL a1 H 0.6 g
A (HeR Z=HA=60gmol ") A4 1.8 ¢
Tﬁﬁﬁf(ﬁlﬁ“{ﬁmﬁ=18f]gm{)] 1) gt
A foFan T | faerEs 1w 94 g

(R=0.08206 Latm K ! mol 1)

: 4.92 atm

www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com

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

o 1.64 atm

8.2atm
4,

27°C 21 0.6 g 4Rl (Hlar €n=60 g mol 1)
2 1.8 g Hsbsef (Wer =180 g mol 1)
100 mL el wiousiln glesL sl 2,
gl (wrmzel) =ldazer seuel v
(R=0.08206 L atm K1 mol 1)

1 4.92 atm
2.46 atm
z2.
1.64 atm

o

8.2atm

[n which one of the following equilibria,
K, 2K, ?

P
NO,(g) + S0, (g)=NO(g) + SO4(g)
2HI(g) = Hy(g) + la(g)

2C(s) + O5(g) =2 CO(g)

2NO(g) = Nj(g) + O,(g)

www.FirstRanker.com
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NO,(g) +S0,(g) = NO(g) + SO4(g)
2HI(g) = Hy(g) + la(g)

2C(s) + O5(g) =2 CO(g)

2NO(g)=Ny(g) + Oy(g)

Akt W5 52 Sis 2 K, =K 2dl)

.N{}E{ﬂ] +50,(g)=NO(g) + 50;(g)
2HI(g) = Hy(g) + lo(g)

2C(s) + O5(g) =2 CO(g)

2NO(g) = Nj(g) + Os(g)

The molar solubility of Cd(OH), is
1.84x10 > M in water. The expected
solubility of Cd(OH), in a buffer solution
of pH=121is:

: 6.23x10- 1M

249x10"10M

K
LT e T

www.FirstRanker.com
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=I ffrstranker 's choice

W@ # Cd(OH), &1 #Hiew faa=a
1.84 x 10~ 5M & | pH =12 % % a2 faer
H Cd(OH), =1 Tw=faq faerma 2

| 623x10- 1M
5 249x10"19M
249 -
22 % 107%M
=,
, 184x10-9M

Cd(OH), «ll Wil 4z gleneil 1.84 %105 M
. pH=12 i33 g2kl Cd(OH), - 21l

aleddl 8
, 6.8x10-1M
. 2.49x10719M
2,49 -
42 x 1072M
=
, 184x107°M

www.FirstRanker.com
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solutions is

0.1 M Formic acid (A),
0.1 M Acetic acid (B),
0.1 M Benzoic acid (C).

i A>B>C

5 C>A>B
3 C>B>A

i A>C>B

11 St faerami = faedia Jresal 1 92
FHE,
0.1 M = Tfae (A),

0.1 M Ufgfes o= (B),
0.1 M =155 ufEE (C).

) A>B>C
5 C>A>B

3 C>B>A

i A>C>B

www.FirstRanker.com
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£

0.1 M sils =R (A),
0.1 M =\Rils =AGs (B),
0.1 M c=28s =148 ()

i A>B>C

5 C>A>B
3 C>B>A

i A>C>B

NO, required for a reaction 1s produced by
the decomposition of N,O; in CCl, as per
the equation,

2 NO5(g) = 4 NO2 (g) + Oa(g).

The initial concentration of N,O; is
3.00mol L~ !and itis2.75 mol L ! after 30
minutes. The rate of formation of NO, is :

1 4167 %10 *mol L~ ! min !

5 8333 %10 *mol L~ ! min !

2 2083 %10 *mol L™ ! min !

4 1.667 %10 2mol L~ ! min—!

www.FirstRanker.com
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N,O; % #THA GH 3941 hid F e .FirstRanker.com
= Tt |

2 NpOs(g)— 4 NO3(g) + Oa(g)

N,O5 1 WRI™= A=l 3.00 mol L~ @e

30 T2 & 9 = 9= 275 mol L™! B
NO, & = 1 T 2

; 4167x10" 3 mol L™ ! min "

> 8.333x10 SmolLl ! min !

5 2083x10 *mol L™ ! min

¥ 1.667 10 2mol L~ ! min !

N,Os « CCl, 4l 2ude wx{lszel ysret [Sizd
52l 245 whbarle o35l NO, o Gowe Ay 9.
2 NyOs(g) — 4 NOy(g) + Oa(g)

N,O; -l 23iid-l #iget 3.00 mol L1 24+
30 Bz wsl 275 mol L™ ! 8. dl NO, -l
oi-ticizAl &% 2Ll

_ 4167 %10 *mol L~ ' min !

1

> 8.333x10 Smol L~ ! min—!

2 2083 %10 *mol L™ ! min !

4 1.667 %10 2mol L~ ! min !

Among the following, the INCORRECT

www.FirstRanker.com

statemment aboat toloids 15
www.FirstRanker.com



:] ».EitstRanker.com

irstranker's choi
pa:tu:les is between 1 amf?{}[l{] nm. Www.FirstRanker.com

5 They can scatter light.

The osmotic pressure of a colloidal
solution is of higher order than the
true solution at the same

3 concentraton.

They are larger than small molecules

i and have high molar mass.

Feliced F = | = o § 9 =4 T
TeAd & ?

FIATSST FUM & =919 FT 9119
1 991 1000 nm % =19 21 2|

3 YERI9 1 TehI01 T Hehd 2 |

TF B Higal T, Fese! fGeem &
W 274, andias faerdd & 2" &
o T H oA A 1 e ¢ |

I BIE AT i go H 92 B © #R
SHT Aol 5599 3= 21 & |

AAlel-l U5l 59 [Henq sldal se w217

slad sell cdudl [[edir 1 =

; 1000 nm Al 92 gy 5.

www.FirstRanker.com
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Al Al 2Rl 53l Hiel © oA Gl
, MR g ad B,

Mathematics

Let A, B and C be sets such that
$#ANB=C. Then which of the

following statements is not true ?

1'5m£¢¢

5 (CUA)N(CUB)=C

o, If(A=B) SC, then ACC

, If(A—C)'S B, then ACB

T = A, B A9 C 36 4FH & %

b SR A

T e? www.FirstRanker.com
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, (CUA)N(CUB)=C
. AR(A-B)= Gl AC

, TRA-O < B, ACB

QRLE AGL A, BoA CHie dzANBC dl
Aleher sl 53 [Henq 2z 47

1 BmCi¢
, (CUA)N(CUB)=C
. M(A-B)SC, dl AcC

4 M(A-C) =B, dl AcB

Let z e C with Im(z)=10 and it satisfies

2 ;

ok 2i — 1 for some natural number
2z4+n
n. Then:

n=20 and Re(z) =10

n=20 and Re(z)=-10

n=40 and Re(z)=10

n=40 and Re(z)=—10

www.FirstRanker.com
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Az e C T A0 Im (z) = 10 99 Tl W1

2z—n

A n F w98 =2i — 1 % A=
2z+ n

+I T, T

, n=20TRe(z)=10

5 n=20Td49 Re(z)= —10

5 n=40 a9 Re(z)=10

i n=40749 Re(z)= —10

QL5 ze C 42 Tm(z)=10 8 2 5185 Wglds

. -, 2 . . -
vl n 4R d | D =20 1 wuEr 2
A n

=3

8. dl

n=20 2+ Re(z)=10
n=20 @i Re(z)= —10
n=40 - Re(z)=10

n=40 ¥4 Re(z)=—10

If &, B and + are three consecutive terms of
anon-constant G.P. such that the equations
ax?+2Bx+vy=0and x2+x—1=0 have a

common root, then o + ) is equal to :

www.FirstRanker.com
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Ifg U o 9= Fel U 9% % o A
T o B ATy 39 UFN & fF gHEon
ox2+ 2Bx+y=0TM 12+ x— 1 =0 FTF A
A, TP +y) TR E :

o o, B2ty 2L w0 A S el MHRldR
sell (G.P) -t 2ol 2t 505 4El did s ol
ax2 4+ 2Bx+y =02 2 +x—1=0 dHA

=,

ofley €l Al afp +7) “lAOR 8.

www.FirstRanker.com
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A value of 68 € (0, w/3), for which

1+cos26 sinZ6 4 cos6l
CDSEH 14 sin=# 4dcosbb | =0,1s:
cos20 sin2# 1+ 4 cosab

o4

7
24

7m

36

0 e (0, 7/3) T TF 7, T fog

1+cos>0 sin2

fl 4 coshb
cos20 1+sin20  4coséh | = 0 %’,%

cnszu sinzli 1+4 cosbi

o4

7x

24

T
36
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1+ CDSEH sinzl! 4 cosbi
-:2052 i 1+ sinEH dcoshfl | =0 HUWH
CDSE ] sinzl} 1+4 coshi

d M2 0 e (0, 7/3) Al 215 Bud 9.
T
18
1.
12
5 9
7w
5 24
Tm
4 36

If [x] denotes the greatest integer =x, then

the system of linear equations
[sinB]x +[ — cosb]y=0
[cotb]x +y=0
has a unique solution if
| [’.r 211'] [ ?’n’]
Bel—, Lt qr, —
2° 3 6 )°

have infinitely many solutions if

' [w z.J ( ?w]
Be|—, T —
23 6 )

1.

o

www.FirstRanker.com
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and have infinitely many solutions if
0 e ( ?"TJ
(3]

have infinitely many solutions if

o5

He£; 2:] and has a unique

solution if 0 e [’n', 1:]
4,

g [x] HETH YUIE <x T, o Lias FHIE
fA=ma

[sinB]x + [ — cosb]y=0

[cotb]x +y=0

1 °E UF 7 & 919

ﬁmﬂﬁgﬁ%qﬁﬁe{i ?J e

-m%ﬁ%ﬂﬁee[m ?:].

2

T 2

Eﬁﬂ?ﬁ%ﬁ%aﬁﬁe(z : ]Hmnﬁ

7 )

@Hﬁ%?ﬁ Gel|lm

www.FirstRanker.com
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o [or] A x 2l ALl 2L x = A ot YU
izl szl yels galid, dl yaw welszel el
[sinB]x + [ — cosBly=0

[cotf]x+y=0 - :

e, G5 8 ol
(33 [=%)

weicd G5dl © od

T 27

mﬂquaaﬁshae[z S }Mﬁn&-{d

@&cﬁM'aE[Iw, %’TJ

hun@&&ﬁ%nﬁﬁe[; 2;}»&%&

@rElE.‘iﬁ;}LHE( ?FTJ
6

A group of students comprises of 5 boys
and n girls. If the number of ways, in which
a team of 3 students can randomly be
selected from this group such that there is
al least one boy and at least one girl in each

team, is 1750, then nis equal to :

;A

www.FirstRanker.com
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¥
S.J

4 2B

faenfe4i % U= "qE 9 5 ©is® a9 n ASfFHA
£ Az o9 "y § ¥ o fantda 91 dm
agfesa 58 WK I & 4, T g 2
H FH H FH UF A=H a4 FH 9 FH UF
F‘[@'qﬁgl,l?ﬂ]%.ﬁ'lnw%:

, 24

[Benelltidl 2is 43 5 Biszizil 24 n BlsEl=il
IR RUMA O, s 2L wyeniall, 2l 2l
215 Blsl gl 2 200 2] 215 sisdl d
cedl =01 [eaulzi=iHl 21 2561, wels dld yaie
szeliedl Al dva 1750 € Al n oRieR

-

8.

24
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The term independent of x in the expansion

. ) )
1 3
of {— - x—][-?x?‘ —2] is equal to:

X

;. - 108

5 — 72

5 —36

4. 36

(% gj[ 2 %T%mi‘ixﬁ
Fﬁﬁl‘ﬁ%

;. - 108

5 — 72

5 —36

4. 36

. . )
;| X 2 3 .
R RN N A 2 | e [Rdrenl x
{fﬂ 31] [ sz Foa

2| 2 ug £,

—108

1.
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3 —9

z M

If ay, a5, g, ..ees are in A.P. such that
a; +a-t+a;,=40, then the sum of the first
15 terms of this A.P. is:

150

AfZ a,, ay ay, ...... T TARK JE1 7 50 THR E
Y9 15 921 1 GATEA ©

i 150

5 120

2
g 280

4, 200

www.FirstRanker.com
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15 UElAL M40 £,

150

If 20C, +(22) 20C, +(32) 20C, +
+(20%)2°C,, = A(2P), then the ordered pair
(A, B) is equal to:

, (380,18)

, (380,19)

. (420,18)

, (420,19)

gfg 20C, +(22) 20C, +(3%) 20C4 + ........
+(202) 20C,,=A(2P), T ET T (A, B)
TR

, (380,18)

, (380,19)

www.FirstRanker.com
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ol 20C,; +(22) 2°C, + (3%) 20C, +
+(203) 20C, = A2P) dl s445c =S (A, B)
AR 8.

, (380,18)

, (380,19)

. (420,18)

, (420,19)

x + 2sinx

lim
x“”ﬂ*fxzi 2sinx + 1 \Jﬁinzx x+ 1

is:

4+ 2sinx

lim
I_’”\fle 2ginxy + 1 \/sinzx x+1

AT ;

1. www.FirstRanker.com
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X + 2sinx

lim
x—0 szi 2 sinx + 1 \jsinzx x+ 1

A £,

sinx ccrsx]
AIE = Conx .|

The derivative of ta_n_][ -
sinx + cosx

'x T
with respect to E,where xe |0, E is:
\ A

[

Ga| N

www.FirstRanker.com
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LR e
SInY 1+ cosx

b |62

—

H[{l %J]maﬁw%:

2

WM

tm_T{MJ"i % Al s Fsad

_oafse(o)

M2
M|H

[

G| M

The tangents to the curve y=(x—2)2—1 at

its points ol intersection with the [ne
x—1y=3, intersect at the point : www.FirstRanker.com
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THy=(x—2)>—1F Wix —y=39 Ffr=seq
fag =l v =k =i wrvivarE e | 4 T fag
o e 272
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Let fix) = 5— |x — 2| and g(x)=|x + 1

x e R. If flx) attains maximum value at a

r

and g(x) attains minimum value at 3, then

is equal to:

lim

(x lj{xz Sx + 6)
xs-ap x> - 6x +8

1/2

HA f(x) = 5 |x — 2| T4 g(x)=|x + 1],
xe R. AR flx) T AfIFHTH THa R E T g(x)
F1 4999 H®HHA p T ¥, @l

(x — )(x® - 5x + 6)

lim AT

2 ¥
x——afp xr* — 6x+8
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4Ly flx) = 5—x — 2| @A g(x)=|x + 1],
xeRB. o flx) 2 a 20200 Herd Bud 409
2 g(x) @ B 2 =Y Bud qad dl

7 i
lim (& EJ{X 1 :I=
x——ap x bx + 8

Let « € (0, w/2) be fixed. If the integral

[ta_nx b tano
-'!an_‘r tano

Afx) cos2a+ B(x) sin2a+C, where C is a
constant of integration, then the functions
Alx) and B(x) are respectively :

xr—aand .logt,_ [sin(x — |

x+aand -lage |5in(x u}|
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Wne{ﬂ,’.r{?}ﬁm%l i FHHA

I‘ta_nx + tano
Jtanx — tana

d_x:

A(x) cos2a+ B(x) sin2a+C, &l C T%
T S5 8, O Feld A(x) 991 B(x) FEI:

L £

| x— a3 log,[sinx — o)
, x+adftlog,fints )
. x—a 9 log, cos(x — a)

. x+u3ﬂ1-loge|sin{x F o)

QRL % ae (0, m/2) (A szl 208 6. ot

__rtanx + tana
2sldd j dx=

tanx tano

A(x) cos2a + B(x) sin2a +C, sl C 235l
w5 B, dl BEEL A(x) @ Bx) 254
.

. X o i -loge |sin{x l]‘.}|

, x4+ @A loge[sin(x — o))
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A value of e such that

j‘ﬁ-} 3 » [9. |
a (xta)(xtatl) — 10Be EJ is :
1
n
p 2
2
z.
-2
=
1
4 2
o1 T A, For ferg
. +1 i
Az 9
= IDgE[E] %’%

J (x+a) (x+ e+1)

!xJ|n-—='
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If the area (in sq. units) bounded by the
parabola y2=4h:r and the line y=Ax,

A>=0,1s 1,then Ais equal to :
9

L 4B

> 2V6

24
i

i 98

afs AT y?=4Ax q1 1@ y=\Ax,
A> 0,3 fl %ﬂm%ﬁw(aﬁwﬁﬁ)%

2, AN TE T
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24
S

i B

sl UAEY yZ=4Ax @A VUL y=Ax,
1

A >0, glRl BRid MEae, s (2lsswul) -

Sl dl A AR &,
W5

> 2V6

24
=

i I

The general solution of the differential
equation (2 —2%) dx — xydy=0 (x#0) is :

(where ¢ is a constant of integration)
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(x=0) 1 =9F T www.FirstRanker.com
(SRl ¢ U HHHH aﬁﬂ'%}

1 YA+ a=0
5 Y2 +ax?=0
5 ¥+ 2x3 + ox2=0

i =2 +ar’=0

[Bse wallsrel (12— 2¥)dx — aydy=0 (x#0)
Al =g Gy &.
(sedi ¢ @ dsandl wamis 8)

1 YA+ a=0
5 Y2 +ax?=0
5 ¥+ 2x3 + ox2=0

i =2 +ar’=0

A straight line L at a distance of 4 units from
the origin makes positive intercepts on the
coordinate axes and the perpendicular from
the origin to this line makes an angle of 6(°
with the line x + y=0. Then an equation of
the line L is :

[¢r+1)_1+(~f_ 1)y =82
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3 Bx +y =8

¥ x+.ﬁy =&

HeAtag H 4 5% i g0 9 U 9 T L
frewie el W AT 9, @vE FA § a9
Hefag | 38 1@ W @4, Wiy +y=07% 919
60° =1 10T =11 2 | T 291 L T Tsh TH

g:

‘. [\E } 1}.1‘ } (s.E I}y = 8J2

" (V3 -1)x+ (VB +1)y=82

3 Bx +y =8
i x+.ﬁy =8

Glorlogal 4 w5l »ic2 2uadl 215 2w L,

QUHIEL YR At 2l viSL ol & 21 Grilegal

PL AL AL et YUl x+y=0 WA 60° -l

well oAl 5. dl 2wl L4 215 wlszel
8.

;. [\E | 1}1 } (v‘E I}y = 82

. (V3= 1)x+ (VB + 1)y =802
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i x+. 3y =8

A triangle hasa vertex at (1, 2) and the mid
points of the two sides through it are
(—1,1)and (2,3). Then the centroid of this

triangle is :

e ey =1 e Wi (1, 2) 9T & e T A
S ATt & qee & geg-fag (-1, 1) 3R
2,3 % AW EFEFE
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51 Bsier =15 @R (1, 2) »em 8 e

duil yair adl o oty -l Heylog il

(—1,1) 2 (2,3) . dl 21 Bsior] weds-,
5.

A circle touching the x-axis at (3, 0) and
making an intercept of length 8 on the

y-axis passes through the point :

, (3.10)

5 )

, (5)

4, (2:3)
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8 Hq:1UE (intercept) S EAWT.FirstRanker.com
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, (3,10)

5 (39)

; (15)

4 k)

x-28A (3, 0) 2010 Aq A s W
8 detdl »idvis w-Aldd adm
(g uiell i 22l

., (3.10)

> &)

5 (15)

4. ke

The equation of a common tangent to the

curves, y>=16x and xy= —4, is:

i x—2y+16=0

4 x+y+4=0

5 2x—y+2=0
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aﬁy'ﬂ‘i:Iﬁx a4l ay=—4 Ea T A=
T I THE 2

i x—2y+16=0

4 x+y+4=0

5 2x—y+2=0

i x—y+4=0

a5l y2=T16x @i xy= —4 Al WA 225

Hylsz01 £,

i x—2y+16=0

5 xt+y+4=0
2x—y+2=0

3

i x—y+4=0

An ellipse, with foci at (0, 2) and (0, —2)
and minor axis of length 4, passes through

which of the following points ?

_ (1.22)
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(2,242)
4,

T g, ot a0, 2) 99 (0, —2) ®
& o1 o oy s # TEE4®, A A 9
fFg fag g e s 27

1. [2 ”E:]

2. .(1' 22)

(V2.2

3

(2,242)
4,

(0,2) 24 (0, —2) 2412101 AlGRAL 24 21121 2424+l
detd 4 awil Guaay e U5l su [Ciguisl
YR YL )

i [2 ¥2)

_ (1.22)

(V2. 2)

3

(2,242)
4,
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the two given planes Ex Y+ 2z —4=0Wav- FirstRanker.com
x+2y+2z—-2=0, passes through the

pc-i.nt -

;. (1, —4,1)

, 24,1

. 2 -41)

, (L4.-1)

21 fau T FEAEl 2x - y+2z—-4=0 T
x+2y+ 2z — 2= 07 =4 % B0 Tl FHIGHIA
FIa1 UF gHad, 9 § 9 fFm fas 9 29
T E ?

L (1L —41)

5 (2,4,1)

. @-41)

i (1,4, - 1)

Al G HHddl 2x—y+2z—4=0 24
X+ 2y +2z—2=0 42l WEUA FUPId ¥HAL
(Gig izl vz sl

(1, —4,1)

1.

, 24,1
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, (L4 -1)

The length of the perpendicular drawn
from the point (2, 1, 4) to the plane

containing the lines
-—3 a My A 4 i
r=@+ j)+Mi +2j k) and
e t
r =(i + j)+p 2K\ 15
3
1.
3
Z. J_
1
= 3
2
. B

@ ;= (i )N+ 2] — k) T

ro=(i + j)+p(-i + j — 2k) S

Fd AHAA T 95 (2, 1, 4) | =6 ™ @ &
?‘FEI'!E;%:

.
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Ml = (G oy ;} FAC A 2; i) >

A M M
I

My M = .
+ j)Hpl=i + .gk}-{ HHIYlL

Ui wr [ (2,1, 4) 94l eka dedl deud
8.

M
a3

=
1=

Let « e R and the three veclors

4 A
r

a=uaf + ]+ 3k [

-—."‘ T
b=2i+j ok

— A
C

and = i 2} | 3?. Then the set

—_ — —

S={a: a, b and ¢ are coplanar}
is empty
is singleton

contains exactly two positive
5 numbers
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My My

TMaeRANTAAET 4 — oi 4 j + 3k

— P M ra

b=2i+ ] ak 3N

— o) oy o %

C = oi 27+ 3k | LD B

5 H Ae: (exactly) 21 YAIeHE WA E

# qed; o1 9 © fod 9 e U

. TEE €

S5 oA
iC
S={a: ;, Em& c Wyl &)
. wiedl 2L &
5 sl B

L of Y Wil Y 9.
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A person throws two fair dice. He wins
Rs. 15 for throwing a doublet (same
numbers on the two dice), wins Rs. 12 when
the throw results in the sum of 9, and loses
Rs. 6 for any other outcome on the throw.
Then the expected gain/loss (in Rs.) of the

person is :

U =Afa 5 A (fair) T SBEAD 21 TH
5 (SH 991 W UF B 9=:A) FH W T
¥, 15 St €, ST 9l T S S5 H G 9
BF W T, 12 Siad & a9 fFE o= afom
(outcome}’iﬂﬁtﬂw%l 1 39 =t #\
T (expected) 14H/30 (£.H) T

I.Fﬂ‘qz

aif 1
2
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o5

afg L
4

wig et of MuAld W Gl 6. virl Wiz
Y2 A 245 20d dl o 15 30 %o, 51l
WAl 9 wud 1z 12 30 wd B 2y
Yoy 2 dl 6 AL ek 8. dl 2 el
ol (B 51/ vile (3lml) 8.

2 51

1.

1
2

b | -

e | =

Foraninitial screening of an admission test,

acandidate is given fifty problems to solve.

If the probability that the candidate can

solve any problem is E , then the
5

probability that he is unable to solve less

than two problems is :

:[11(1]“9
, 515
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2.

315[%43
25 |5
-154[1}“‘“

2515

R w1 & o7 U 99 9ien § U Tt
%] THE 9 g6 S % fou fau o ) afe
eyl & fohd U 9T F 8 T A H

srrﬁmm%%,fﬁmé‘fﬁmﬂﬂﬁiﬁﬁ
F H S9Ad B 1 wifgEar 2

2[11(1J
i 2\@

49

315{1}43
255

255

-154[ 1 T‘“
5

5185 Uzt dlau-Al wielis waisel we GusdrA
Y2 ML Ghacl M2 A 5. sl BUEAR S8

i s Gl o e it % QA A sl
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2515

315{4}43
5

E{lfg
2515

Let S be the set of all @ € R such that the
equation, cos2x + asinx=2a—7 has a

solution. ThenS is equal to:

K
1.

o, 126

- 11'4]

A 9 o e R, Toms fom g
cos2x + o sinx = 2o — 7 1 T 2 &, T A=A
SEI WS E

K
L

> [%6]

1,4]
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URLE S = 2l dAMM e R AL 2L & & se2dl
145281 cos2x + asiny =2a — 7 4 Ghd iy, dl
S AR £9.

K
1.

o, 126

> Il,il]

The angle of elevation of the top of a vertical
tower standing on a horizontal plane is
observed to be 45° from a point A on the
plane. Let B be the point 30 m vertically
above the point A. If the angle of elevation
of the top of the tower from B be 3(°, then
the distance (in m) of the foot of the tower

from the point A is:

L 15(3-B)
, 15(3+B)
g B+ )
BB

www.FirstRanker.com



:IITE er's choi %

e 9 U Tag ak;:[ THTE I 45° 7| WiV FirstRanker.com
fag A9 30 92 sl s fag B &1 afeB

H HAR % o #1399 FW30° g, @ 9ER
FOE A AT T (F=H) 7!

. 15 (3 — VB)
15 (3 + 3)
3 15 (1 +V3)

15 (5 - V3)

4.

w(Elder wudd W Bletal »is [QiRlde 2ol
2l Gratasiel »u widd wel g A =l 45°
sRud 8. 4Rl s B = (G5 A -l 6w BiRide
(Eeusi 30 lex Glaud=t »uad (G ©. A B 4l
21ee-L 2Ll Gerasiel 30° ¢, dl [Gg A @l

-

2l cldd wiew (lex wl) 8.
. 15 (3 — \3)
15 (3 + 3)
3_ 15 (1 +V3)
15 (5~ 43)

4.

The Boolean expression '----(p = (~q)) is
equivalent to :
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A

ol 3wl ~ (p= (~q) &
HusEL B

 p=Y
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